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Assessment of COVID-19-Related Genes Through Associative

Classification Techniques

ABSTRACT

Objective: This study aims to classify COVID-19 by applying the associative classification
method on the gene data set consisting of open access COVID-19 negative and positive patients
and revealing the disease relationship with these genes by identifying the genes that cause
COVID-19.

Methods: In the study, an associative classification model was applied to the gene data set of
patients with and without open access COVID-19. In this open-access data set used, 15979
genes are belonging to 234 individuals. Out of 234 people, 141 (60.3%) were COVID-19
negative and 93 (39.7%) were COVID-19 positives. In this study, LASSO, one of the feature
selection methods, was performed to choose the relevant predictors. The models' performance
was evaluated with accuracy, balanced accuracy, sensitivity, specificity, positive predictive
value, negative predictive value, and F1-score.

Results: According to the study findings, the performance metrics from the associative
classification model were accuracy of 92.70%, balanced accuracy of 91.80%, the sensitivity of
87.10%, the specificity of 96.50%, the positive predictive value of 94.20%, the negative
predictive value of 91.90%, and F1-score of 90.50%.

Conclusions: The proposed associative classification model achieved very high performances in
classifying COVID-19. The extracted association rules related to the genes can help diagnose
and treat the disease.

Keywords: Association Rules, Associative Classification, COVID-19, Genes, Classification.

COVID-19 ile Tlgili Genlerin Tliskisel Simflandirma Teknikleriyle

Degerlendirilmesi

OZET

Amag: Bu calisma, agik erisimli COVID-19 negatif ve pozitif hastalardan olusan gen veri seti
tizerinde iligkisel siniflandirma yontemini uygulayarak COVID-19'u siniflandirmay1 ve COVID-
19'a neden olan genleri tanimlayarak bu genlerle hastalik iligkisini ortaya ¢ikarmayi
amaclamaktadir.

Gereg ve Yontem: Bu galismada agik erigimli COVID-19 olan ve olmayan hastalarin gen veri
setine iliskisel smiflandirma yontemi uygulandi. Kullanilan agik erigimli veri setinde 234 kisiye
ait 15979 gen bulunmaktadir. 234 kisiden 141'i (%60.3) COVID-19 negatif ve 93'0 (%39.7)
COVID-19 pozitifti. Bu ¢alismada, ilgili tahmin edici degiskenleri segmek i¢in degisken se¢im
yontemlerinden LASSO gerceklestirilmistir. Modelin performans: dogruluk, dengelenmis
dogruluk, duyarhlik, segicilik, pozitif tahmin degeri, negatif tahmin degeri ve F1 skoru ile
degerlendirildi.

Bulgular: Caligmanin bulgularina gore, iliskisel siniflandirma yonteminden performans
olgiitleri dogruluk %92.70, dengelenmis dogruluk %91.80, duyarlilik %87.10, segicilik %96.50,
pozitif tahmin degeri %94.20, negatif tahmin degeri %91.90 ve F1 puani %90.50 olarak elde
edilmigtir.

Sonug: Onerilen iliskisel simflandirma yéntemi, COVID-19'u simiflandirmada ¢ok yiiksek
performans elde etmistir. Genlerle ilgili ¢ikarilan birliktelik kurallari, hastaligin teshis ve
tedavisine yardimeci olabilir.

Anahtar Kelimeler: Birliktelik Kurallari,
Siniflandirma.

Iliskisel ~Siniflandirma, COVID-19, Gen,
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INTRODUCTION

The SARS-CoV-2 virus, which emerged in
Wuhan, China's Hubei province on December 31,
2019, quickly spreads to six continents and
hundreds of countries, making history the first
pandemic caused by coronaviruses (1). This virus
has been called SARS-CoV-2 because of its
similarity to the Coronavirus (SARS CoV) related
to the severe acute respiratory syndrome. The name
of the disease it caused has been accepted as
COVID-19 worldwide (2). The COVID-19, which
has a high contagion property, emanates to the
whole world, especially to Europe, in a short time
(3). By the World Health Organization (WHO), the
COVID-19 outhreak has been declared an
International Health Emergency (4).

The COVID-19 pandemic affected the
whole world in March, and as of December 2020,
69 million people were reported to be sick in the
world. It caused a total of 1,516,516 deaths on six
continents around the world (5). The COVID-19 is
a highly contagious disease that causes physical,
psychological, and widespread systemic to function
disorders in patients, especially respiratory
disorders (6). The incubation period for COVID-19
is considered within 14 days after exposure, and
most cases occur approximately four to five days
after exposure (7). The WHQO's situation report on
February 19 confirmed that the average incubation
period is 4-5 days, but it is extended up to 14 days
(8). COVID-19 symptoms are not specific. There is
no specific clinical feature that can reliably
distinguish COVID-19 from other respiratory viral
infections. WHO defined common symptoms as
fever, fatigue, and dry cough. Other symptoms were
reported as shortness of breath, myalgia, sore
throat, and very few people diarrhea (9).

According to the data available so far,
advanced age (60 years and over), adults with
chronic  diseases  (cardiovascular  diseases,
hypertension,  diabetes, chronic  obstructive
pulmonary disease, asthma, hypertension, and
cancer), obesity, and tobacco use constitute a group
at risk for the disease (10).

The related researches have not yet
determined the transmission route, diagnosis,
clinical features, treatment, and prevention methods
of COVID-19. Therefore, it is important to examine
genomic sequences for COVID-19 in different
clinical studies. Additionally, genomic
characterization will help us to describe the origin
and evolution of the wvirus accurately.
Demonstrating the mechanism of SARS-CoV-2
replication in various cell-based models can help us
understand the pathogenesis and identify specific
targets to develop effective antiviral drugs (11).

Data mining can be defined simply as the
discovery of useful information hidden in data (12).
Data mining enables researchers to make effective
and informed decisions with techniques offered by
different disciplines such as artificial intelligence,

machine learning, statistics, and optimization. It
also enables revealing hidden, implicit, beneficial
relationships, patterns, relations, or trends that are
difficult to reveal with classical methods (13).

Models used in data mining are examined
under four headings. These models are;
classification, clustering, predictive models, and
association rules analysis (14). There is an
association rules model under the associative
analysis, which is one of the data mining models.
Association rules are widely used in data mining
due to their easy understanding and usefulness.
Methods of data mining that analyze the co-
occurrence of events are called the rules of the
association. While doing this analysis, association
rules express the occurrence of events together with
certain probabilities. The association rules' purpose
is to give relationships and associations as rules
(15, 16).

Associative classification is a classification
approach and uses the logic of combining the
classification and association rule model, which are
among the data mining methods while creating the
model. In associative classification, classification
models are created with the set of rules obtained by
association rule analysis. In the associative
classification approach, the response/target variable
being on the right side of the obtained rule made it
easier to understand and interpret (17).

This study aims to classify COVID-19 by
applying the associative classification method on
the gene data set consisting of open access COVID-
19 negative and positive patients and revealing the
disease relationship with these genes by identifying
the genes that cause COVID-19.

MATERIAL AND METHODS

Dataset: In the study, an associative
classification model was applied to the gene data
set of patients with and without open access
COVID-19. In this open-access data set used,
15979 genes are belonging to 234 individuals. Out
of 234 people, 141 (60.3%) were COVID-19
negative and 93 (39.7%) were COVID-19 positives.
Testing for COVID-19 was carried out in the UCSF
Clinical Microbiology Laboratory using polymerase
chain reaction (PCR) of nasopharyngeal (NP) swab
or pooled NP + Oropharyngeal (OP) swab. In all
our analyses, we defined patients with COVID-19
as those with a positive SARS-CoV-2 result by
PCR. Detailed protocol and sample information are
available at the relevant web address
(https://lwww.ncbi.nlm.nih.gov/geo/query/acc.cgi?a
cc=GSE156063) (18).

Feature Selection: Working with high
dimensional data to be analyzed and modeled
increases computation time, making interpretation
difficult, and leading to computational inefficiency.
For this reason, reducing the data size in high
dimensional data increases the ease of analysis. The
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main purpose of the size-reduction methods is to
minimize the loss of data contained by the
maximum reduction of data size. Choosing the most
suitable data for the purpose is important in
increasing the analysis's quality and obtaining
meaningful results (19).

The gene data set in this study is a high
dimensional data set. For this reason, feature
selection has been made in this data set to reduce
the calculation time, eliminate calculation
inefficiency, and increase the quality of the
analysis. LASSO feature selection method was used
while performing the feature selection process.

LASSO feature selection was first proposed
by Tibshirani (1996) to increase Least Squares (LS)
prediction accuracy, and its usage areas have been
expanded over time. Today, it is used in many
different areas, especially in the field of health.
When the areas of use are examined, it can be seen
that the studies focus on data sets where the number
of wvariables is higher than the number of
observations, especially in very large data sets
(20). The LASSO (Least Absolute Shrinkage and
Selection Operator) estimator aims to increase the
prediction accuracy by getting a certain penalty to
the LS estimation equation. In the LASSO
estimator, one or more parameters are narrowed to
zero in the prediction equation due to penalty
constraints. Thus, it allows obtaining models that
are easy to interpret, especially in large data sets.
LASSO is a widely preferred estimator because it
provides ease of operation by enabling feature
selection and parameter estimation simultaneously
(21).

Association Rules and Associative Classification

Association Rules: Data mining is a
technique that tries to identify previously unknown
hidden relationships between data in databases.
Data mining uses statistical, mathematical, and
machine learning techniques while exploring and
revealing these relationships (22). Association
rules, which is one of the data mining methods,
explain the occurrence of some events in the
database with probabilistic expressions (23).

Association rules used to discover hidden
relationships in large data sets are unsupervised
data mining methods. Association rules define
potential relationships of data. The aim is to reveal
the rules of events that are likely to occur together.
With this method, a series of operations are applied
to the records in the databases in bulk, and the rules
explaining the relationship between the records are
derived (24). Form of association rules, "IF <if
certain conditions are met>" is in the form "THEN
<estimate the values of some attributes>" and are

rules that are measures of support and confidence
(25). Confidence and support value are units of
measure that show power in the association rule.
Rules with high trust and support values are called
strong rules. The researcher determined the
minimum support threshold value (min_support)
and the minimum confidence threshold value
(min_confidence) in the association rules.
Association rules with higher values than the
specified threshold values are taken into
consideration (26).

Associative  Classification:  Associative
classification is a new, effective supervised learning
approach that aims to predict unseen situations.
Particularly, an associative classification is an
approach that uses rules obtained with association
rules to create classification models. Associative
classification effectively integrates classification
with association rule mining and can produce more
accurate results than other traditional data mining
classification algorithms. On the right side of
association rules in associative classification, it
consists only of the class/response / dependent
variable categories. The rules of the association are
derived using precursor-successor clauses called if-
then. Thus, it becomes easier for the user to
understand and interpret the output. This situation
ensures that associative classification is more
advantageous  than  classical  classification
approaches (17).

There are many algorithms used and
developed in associative classification.
Classification based on association rules (CBA)
algorithm was used in this study.

Classification Based on Association Rules
(CBA): Classification based on association rules is
an algorithm consisting of two parts that combine
the classification and association rules. The first
episode, called CBA-RG, is an adaptive version of
Apriori used to find CARs (complete set of class
association rules). The second part of CBA, called
CBA-CB, is an algorithm that builds the classifier
based on CARs found using CBA-RG. The
classifier is built in three steps. First, the discovered
CARs rank in order of priority; if the reliability of
rl is greater than r2 or if the support of r1 is greater
than r2 while having the same confidence, the rl
rule is considered to precede r2. In step 2, all rules
that correctly classify at least one case, and the
majority class of undiscovered data are selected.
Finally, in step 3, rules that do not improve the
classifier's accuracy are discarded (27).

Performance Evaluation Criteria: The
classification matrix for the calculation of
performance metrics is given in Table 1.

Table 1. The classification matrix for calculating performance metrics

Real
Positive Negative Total
Positive True positive (TP) False positive (FP) TP+FP
Predicted Negative False negative (FN) True negative (TN) FN+TN
Total TP+FN FP+TN TP+TN+FP+FN
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Accuracy = (TP+TN)/(TP+TN+FP+FN)

Balanced accuracy = [[TP/(TP+FN))]+[TN/(FP+TN)]]/2
Sensitivity = TP/(TP+FN)

Specificity = TN/(FP+TN)

Positive predictive value = TP/(TP+FP)

Negative predictive value =TN/(TN+FN)

F1-score = (2*TP)/(2*TP+FP+FN)

Data Analysis: Quantitative data are
summarized by median (minimum-maximum).
Normal distribution was evaluated with the
Kolmogorov-Smirnov test. In terms of input
variables, the existence of a statistically significant
difference and the relationship between the
categories of the output variable, "positive " and

"negative" groups, were examined using the Mann-
Whitney U test. p<0.05 values were considered
statistically significant. IBM SPSS Statistics 26.0
for the Windows package program was used in the
analysis. A web-based application developed by
Inénii University Faculty of Medicine Biostatistics
and Medical Informatics Department was used (28).

RESULTS

In this study, 31 genes remained in the data
set after the LASSO feature selection method was
applied to the data set consisting of 15979 genes.
Thirty-one genes obtained by the LASSO trait
selection method are given in Table 2.

Descriptive statistics for the variables
examined in this data set are given in Table 3.

Table 2. Genes obtained as a result of the Lasso variable selection

Genes
LMO3 RASL11A ITGB1BP2 METRNL GLTPD2 TBCE
PCSK5 RTN2 FAMB3A SIX5 DCUN1D3
VSIG1 LGR6 AZGP1 CD163L1 TPSB2
BACH?2 TPT1 SCGB3A1l PCDHB9 ERVMER34-1
PDGFRB TNS3 IFI27 LDLRAD3 MTRNR2L12
CR2 DUSP6 STK32A ALOX15B AC005832.4
Table 3. Descriptive statistics for quantitative independent variables
Groups
Genes Negative Positive .
Median(min-max) Median(min-max) p-value
LMO3 8 (0-95) 7 (0-168) 0.654
PCSK5 311 (0-21818) 891 (14-63448) <0.001
VSIG1 12 (0-155) 6 (0-93) 0.023
BACH2 29 (0-708) 42 (0-2224) 0.186
PDGFRB 11 (0-592) 2 (0-218) <0.001
CR2 7 (0-130) 8 (0-143) 0.579
RASL11A 16 (0-214) 10 (0-119) 0.046
RTN2 32 (0-585) 15 (0-158) 0.002
LGR6 18 (0-307) 50 (0-386) <0.001
TPT1 3438 (322-38186) 2801 (69-19508) 0.009
TNS3 109 (0-3155) 94 (1-1677) 0.085
DUSP6 175 (0-2178) 102 (1-931) <0.001
ITGB1BP2 6 (0-63) 4 (0-49) 0.085
FAMB83A 656 (24-11025) 1700 (4-28484) <0.001
AZGP1 31 (0-621) 26 (0-379) 0.016
SCGB3Al 30 (0-7220) 13 (0-1008) 0.012
IFI27 254 (3-6763) 1014 (22-4814) <0.001
STK32A 3 (0-297) 4 (0-42) 0.757
METRNL 148 (6-2373) 80 (2-518) <0.001
SIX5 35 (0-438) 28 (0-271) 0.227
CD163L1 2 (0-184) 1 (0-84) 0.168
PCDHB9 9 (0-148) 3 (0-51) <0.001
LDLRAD3 5 (0-229) 5 (0-130) 0.155
ALOX15B 9 (0-200) 5 (0-85) 0.017
GLTPD2 21 (0-207) 12 (0-92) 0.004
DCUN1D3 314 (4-3904) 117 (3-657) <0.001
TPSB2 4 (0-339) 7 (0-2935) 0.383
ERVMER34-1 20 (0-157) 14 (0-197) 0.063
MTRNR2L12 18 (0-1865) 15 (0-321) 0.282
AC005832.4 1 (0-100) 3(0-50) 0.954
TBCE 371 (2-9996) 280 (0-51630) 0.548

*: Mann-Whitney U test.
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According to the findings obtained; There is
a statistically significant difference between the
dependent/target variable groups in terms of
BPCSKS5, VSIG1, PDGFRB, RTN2, LGR6, TPT1,
DUSP6, FAMB83A, AZGP1l, SCGB3Al, IFI27,
METRNL, PCDHB9, ALOX15B, GLTPD2,
DCUN1D3 variables (p<0.05).

The distribution table for the
dependent/target variable in the data set obtained
with 31 genes is given in Table 4.

Table 4. Distribution table of the dependent/target
variable

Negative Positive
Count Percentage Count Percentage
141 60.3 93 39.7

The associative classification model was
used to classify the dataset in this study. The
classification matrix of this model is given below in
Table 5.

Table 5. Classification matrix for the associative
classification model

Reference
Prediction
Positive  Negative  Total
Positive 81 5 86
Negative 12 136 148
Total 93 141 234

The values for the classification
performance  metrics for the  associative
classification model are shown in Table 6. From the
associative classification model, the obtained
accuracy was 92.70%, balanced accuracy 91.80%,
sensitivity 87.10%, Specificity 96.50%, positive
predictive value 94.20%, negative predictive value
91.90%, and F1-score 90.50%.

Table 6. Values for the classification performance
metrics of the associative classification model

Metric Value (%)
Accuracy 92.70
Balanced accuracy 91.80
Sensitivity 87.10
Specificity 96.50
Positive predictive value 94.20
Negative predictive value 91.90
F1-score 90.50

Table 7 shows the association rules used by
the classification algorithm. As expressed in Table
7, when TPT1=[69,8.14e+03),
IFI27=[622,6.76e+03), METRNL=[2,155) and
MTRNR2L12=[0,188) are  considered, the
probability of COVID-19 positive is 100%.
Similarly, TPT1=[69,8.14e+03),
ITGB1BP2=[0,18.5), IFI27=[622,6.76e+03) and
DCUN1D3=[3,254) are taken into account, the
probability of COVID-19 positive is 100%, and

when ITGB1BP2=[0,18.5), IFI27=[622,6.76e+03),
SIX5=[0,112) and DCUN1D3=[3,254) are
regarded, the probability of COVID-19 positive is
100%. If FAMB83A=[4,1.75e+03), IFI27=[3,622)
and PCDHB9=[6.5,148) are considered, the
probability of COVID-19 negative is 100%.
Similarly, ITGB1BP2=[0,18.5),
IF127=[622,6.76e+03) and DCUN1D3=[3,254) are
considered, the probability of COVID-19 positive is
98.1%.The other rules generated from the
classification based on association rules model can
be interpreted as the rules described earlier (Table
7).

DISCUSSION

In December 2019, the new COVID-19
outbreak in Wuhan, China's Hubei province, started
as an epidemic and turned into a pandemic in a
short time. The most important feature that
distinguishes COVID-19 from other pandemics is
that it is concentrated in underdeveloped countries
and developing countries (29). This disease has
become the most important health problem of the
21st century due to its high contagious feature,
unfavorable clinical prognosis, and lethal effect in
almost every age group, especially those aged 65
and above (30).

COVID-19 poses a serious threat to global
public health today, and the very high human-to-
human transmission capacity raises concerns about
the control of the epidemic. It is not known how the
pandemic will follow in the next period; It is
thought that studies and investments on preventive
healthcare services should be increased within
health systems (31). Therefore, it is important to
develop effective treatments to clarify the virus's
source to combat the rapidly advancing COVID-19
pandemic. Therefore, it is necessary to reveal the
genome structure of the virus. In the COVID-19
outbreak, host genomic factors cause the disease to
manifest with quite different clinical symptoms. As
disease-causing  host genomic factors are
discovered, new strategies that support rapid
clinical practice can be put forward to achieve
recovery in SARS-CoV-2 infected patients (32).

Due to the large size of the data in medical
databases, effective data mining methods are
needed. Information obtained from medical data
processed using different data mining techniques is
valuable for decision making, diagnosis, and
predictions. The main challenge in data mining is to
create a sensitive and efficient classifier (33).

In recent years, a new approach called
associative classification that combines attribution
and classification has been proposed. Association
rule mining and classification are two important
data mining methods, and associative classification
combines these two methods. There is evidence that
combining classification and association rule
mining will give more efficient and more accurate
classification  performance than traditional
classification techniques. Since the result of the rule
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Table 7. Association rules used by the classification algorithm

Left-hand side rules

Right-hand
side rules

Support Confidence Frequency

{TPT1=[69, 8.14e+03), IFI27=[622, 6.76e+03),

METRNL=[2, 155), MTRNR2I12=[0, 188)} {grup=positive}  0.222 1 52
A s e P S S
(TOBIOPED0, 109, P62 6166009, (qupmpouiy o0z 1w
FAMBSATE 1750009, FEB.60 (g 0205 1 48
{LM?éb%i?éf@&f%%zeggéf}’ 592), {grup=negative} 0.239 0.982 56
{'TGB1szg[gblﬁfg)'g'f[?gf)z}z’ 6.76e+03),  rorup=positive} 0.226 0981 53
{LMg?ézu[%15[%':?553’“'3?3:}%35)’}148)' {grup=negative} 0226 0981 53
{TPT1=[69, 8&2?;,3),_:”[:2'21;&()552 6.76e+03), {grup=positive}  0.222 0.981 52
Fiore{eds. 6 760403) DOUNIDSL[s oohyy  (up=posiive} 0218 0ge1 51
IFI27{:\[/682I2G,16:.£(()5’£-%§)),’ sTTNKSé))z:E: [?)??134.5)} {grup=positive}  0.203 0.98 49
DCUNIDS- (2543 96+03) TBOL=[o7 9 47esbg)y  {OUp=negative} 0205 098 48
DUSP6:H_7I\£|,023:E£2;22: #gggz[[gyzsss,g)}tzwos)} {grup=negative}  0.205 0.98 48
IFI27{:R[’(AS\282L,161.7AG:e[+(-)(,)§)2,Il%/)lll'-I;NN?SZ:I_[g,Zi([Sg,)'lSS)} {grup=positive}  0.201 0.979 47
DCUN1Dg:_g;?z[.géigg)F?ggz[:o[é%.sé?)éAzwos)} {grup=negative} ~ 0.239 0.966 56
{LMOSTD[%S,z)l’DN:I,EE;TlL; gti%‘3§}378+03)’ {grup=negative} 0.226 0.964 53
Flo7-[o20. 6 766403) ALOXISBo[0, 2hyy  (OUp=positve} 0226 0964 53
{TNS3=[0, 560), ';'Eg;[féé’:?g‘“’%?)'S'X5=[O’ Y12). eqrup=positive} 0226  0.964 53
{LMO3=[0, 36), PESEEE[BFE%Z)S}QZ)’ CR27[0.102).  rorup=negative} 0218  0.962 51
{L||:/|/Ig—?;ﬁéﬁ;ge;;ze[gog)s}a {grup=negative} 0.214 0.962 50
{CR2=[0, 102)|’ 3(2:?:8[2%12:2[)4}15 7.22e+03), {grup=negative} 0.214 0.962 50
LTS BT ey om0 o
{IF127=[3, 622), PCDHB9=[6.5, 148)} {grup=negative} 0.244 0.95 57
FFAM83A:{[(Z,I?5;[E?(;+1(§)32)),’égszigéi?é%)zi, 39e+03)) \orup=negative}  0.235 0.948 55
{SCGB3A1=[415, 7.22E+03), IFI27=[3, 622)} {grup=negative} 0.214 0.943 50
{PCSK5=[0, 347), IFI27=]3, 622), {grup=negative} 0.244 0.934 57

TBCE=[97.5, 2.42¢+03)}

obtained in the associative classification method is
with the response variable, it is possible to create a
more accurate classifier (34, 35).

Associative classification stands out as a
new approach that provides easier interpretation for
users when applied to medical data sets (34). In this
study, an associative classification model was

applied to an open-access gene data set. In this
context, different factors (explanatory variables)
that may be associated with COVID-19 (the
dependent variable) positive-negative are estimated
with the associative classification model, and rules
have been obtained. According to the results of the
findings, from the performance metrics obtained
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from the associative classification model, the
accuracy was 92.70%, balanced accuracy 91.80%,
sensitivity 87.10%, specificity 96.50%, positive
predictive value 94.20%, negative predictive value
91.90%, and F1-score 90.50%.

The same data set was used in an article
where the most significant genes upregulated by
SARS-CoV-2 were interferon-inducible, including
IF16, IFI144L, IFI27, and OAS2. Also, IFI27 was
induced by SARS-CoV-2 significantly more than
by other viruses, even at low viral load(18). In this
study, the TPT1, IFI27, METRNL, MTRNR2I12,
ITGB1BP2, DCUN1D3, LMO3, SIX5, VSIGI,
STK32A, RASL11A, TNS3, ALOX15B, RTN2,
ITGB1BP2 genes determine the status of being
COVID-19 positives. In this study, the proposed
associative classification method achieved very
high performances in determining disease-related
genes. Besides, this research presents an associative

classification model to help researchers diagnose
early for COVID-19 prediction.

In this study, the study was completed using
an open source data set. If the study could be
studied with real data, real experimental results
could be reached and the results could be made
more general and valuable. In addition, with the
relational classification method preferred in the
study, the results were obtained by considering the
interdependent conditions of the genes associated
with the disease, and a set of rules for the
conditions causing the disease were obtained.

CONCLUSION

As a result, genes associated with these rules
can help in the early diagnosis and treatment of the
disease. The disease can be successfully managed if
further research is encouraged to develop this area’s
prediction system.
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Could Hemogram Parameters Be Useful Biomarkers for The

Diagnosis of Impaired Glucose Tolerance?

ABSTRACT

Obijective: Elevated blood glucose may be affect complete blood count parameters. In this
study, we compared the hemogram parameters of healthy individuals and cases with
impaired glucose tolerance.

Methods: We examineted 134 patients with impaired glucose tolerance and 30 healthy
cases. Patients files were evaluated retrospectively and the levels of hemoglobin,
hematocrit, mean corpuscular volume, mean corpuscular hemoglobin, red blood cell, red
cell distribution wide, mean platelet volume, platelet distribution wide, leukocycte,
neutrophil, lymphocycte, platelet, and hemoglobin Alc were recorded. Control and patient
groups were compared in terms of these parameters with student T test.

Results: There was no significantly difference between study and control groups in terms
of hemoglobin, hematocrit, mean corpuscular volume, mean corpuscular hemoglobin, red
blood cell count, red cell distrubition wide, leukocycte, neutrophil, lymphocycte, platelet
levels. The mean platelet volume and platelet distribution wide values were significantly
higher in the patient group than the control group (p value: 0.002, p value: 0.04
respectively).

Conclusions: Complete blood count is an easy, inexpensive test that can be performed in
most hospitals. If our study results are supported by other studies, some hemogram
parameters may be used to diagnose of impaired glucose tolerance.

Keywords: Complete Blood Count, Hyperglycemia, Impaired Glucose Tolerance.

Bozulmus Glukoz Toleranstimn Tamisinda Hemogram

Parametreleri Biyobelirte¢ Olarak Kullanilabilir mi?

OZET

Amag: Yiiksek kan sekeri, tam kan sayimi parametrelerini etkileyebilir. Biz bu ¢aligmada
saglikli bireylerin ve bozulmus glukoz toleransli olgularin hemogram parametrelerini
karsilagtirdik.

Gere¢ ve Yontem: Biz bozulmus glukoz toleransli 134 hasta ve 30 saglikli bireyi
inceledik. Hasta dosyalar1 retrospektif olarak degerlendirildi ve hemoglobin, hematokrit,
ortalama eritrosit hacmi, ortalama eritrosit hemoglobini, kirmizi kan hiicresi, eritrosit
dagilim genisligi, ortalama trombosit hacmi, trombosit dagilim genisligi, 16kosit, nétrofil,
lenfosit, trombosit ve hemoglobin Alc diizeyleri kaydedildi . Kontrol ve hasta gruplari bu
parametreler acisindan student T testi ile karsilastirildi.

Bulgular: Calisma ve kontrol gruplar1 arasinda hemoglobin, hematokrit, ortalama eritrosit
hacmi, ortalama eritrosit hemoglobini, kirmiz1 kan hiicresi sayisi, eritrosit dagilim genisligi,
16kosit, notrofil, lenfosit, trombosit diizeyleri agisindan anlamli fark yoktu. Hasta grubunda
ortalama trombosit hacmi ve trombosit dagilim genisligi degerleri kontrol grubuna gore
anlaml olarak yiiksekti (sirasiyla p degeri: 0.002, p degeri: 0.04).

Sonug: Tam kan sayimi, ¢ogu hastanede yapilabilen kolay ve ucuz bir testtir. Calisma
sonuclarimiz baska caligmalarla desteklenirse, bozulmus glukoz toleransinmi teshis etmek
icin bazi hemogram parametreleri kullanilabilir.

Anahtar Kelimeler: Tam Kan Sayimi, Hiperglisemi, Bozulmus Glukoz Toleransi.
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INTRODUCTION

Impaired fasting glucose (IFG) and impaired
glucose tolerance (IGT) are prediabetic conditions.
Diabetes mellitus develops in approximately 25%
over three to five years in prediabetic people (1).
Prediabetic  conditions are associated with
cardiovascular disease (2,3). Also stroke, large-
vessel occlusive disease, retinopathy, renal disease
and polyneuropathy are more common in
prediabetic patients (4). If prediabetes is diagnosed
early, patients can be protected from these
complications by regulating their diet and lifestyle
change. Parameters that showing glycemic control
are the levels of blood glucose, fructosamine and
hemoglobin Alc (HbAlc). HbAlc level is affected
by presence of variant hemoglobin, hemolytic and
renal anemia and shows the last 3 months blood
glucose status of the patients. But it is an expensive
test and cannot be performed in all hospitals.
Fructosamine is a glycolyzed protein and shows
glycemic status in the last 2-3 weeks. It is affected
that serum protein concentration and the levels of
plasma bilirubin, hemoglobin, uric acid.

Complete blood count (CBC) is a test
performed using an automated instrument. CBC
measures the amounts and sizes of leukocyte,
platelet and erythrocyte. In some studies, it has
been reported that CBC parameters may be used as
a biomarker that shows glycemic status. Insulin is
an anabolic hormone (5). Therefore,
hyperinsulinemia may trigger hematopoiesis in
bone marrow in patients with hyperglycemia. As a
result, the numbers of erythrocyte and leukocyte
increase. However, there are contradictory results in
the literature about this topic. Emilia et al. showed
that erythrocyte half-life was shortened due to
impaired erythrocyte shape and function by
increasing erythrocyte caspase 3 activity in diabetic
patients (6). Diabetes mellitus affects the number
and function of platelets and triggers atherosclerosis
and atherothrombosis. Platelet hyperactivity has
been demonstrated in diabetic patients in some
studies (7,8). Some authors reported that the MPV
value was an indicator of the platelet activity. In
this study, we aimed to compare the hemogram
parameters of healthy cases and patients with
impair red glucose tolerance.

MATERIAL AND METHODS

We determined 134 patients with IGT and
30 healthy cases who were admitted to the Internal
Medicine Outpatient Clinic of University of Health

Table 1. Erythrocyte indices in control and patient groups.

Sciences, Erzurum Regional Education and
Research Hospital in  Turkey. Local -ethical
committee approval was obtained before starting
this study (date:01.07.2019, number; 2019/10-115).
This study was in accordance with the Helsinki
Declaration of 1964. Informed consent was
obtained from all individual participants included in
the study. We excluded cases with hematological
disease, diabetes mellitus, cardiac failure, chronic
renal and hepatic diseases, pregnancy, autoimmune
and infectious diseases from this study. The
diagnosis of impaired glucose tolerance was made
by performing a 75 gram oral glucose tolerance test
(OGTT) that was applied to patients in the morning
after 12 hours of night hunger. Venous blood
sample was drawn for measurement of glucose at
fasting and at 120-min after ingestion of the glucose
load. In the OGTT test, cases with a glucose level
of 140 to 199 mg/dl (7.8 to 11.0 mmol/l) at the
second hour were considered impaired glucose
tolerance, according to American Diabetes
Association Guideline. CBC was performed using a
hematology analyzer (model XN-1000; Sysmex) in
all cases. We retrospectively examined the patients'
files and recorded age, gender, hbAlc, fasting
blood glucose, hemoglobin, hematocrit, mean
corpuscular volume (MCV), mean corpuscular
hemoglobin (MCH), red blood cell (RBC), red cell
distribution wide (RDW), leukocyte, neutrophil,
lymphocyte, platelet, mean platelet volume (MPV),
platelet distribution wide (PDW) levels of all cases.

Statistical evaluations were made by SPSS-
21 windows software. Categorical values were
specified as numbers and percentages (%). The
Student t-test was used to compare differences
between two independent groups. Categorical
variables were compared by the Chi-square test or
Fisher exact test. Statistical significance was
defined as a p < 0.05.

RESULTS

We evaluated 134 IGT patients and 30
control cases. Seventy-one (53%) of the patient
group were women and 63 (47%) were men, while
the number of men and women in the control group
was equal (men: 15 cases, women:15 cases). The
mean age was 48.89 * 13.47 years in patients with
IGT and 40.2 + 15.32 years in control group. There
was no statistically significant difference between
the study and control groups in terms of erythrocyte
indices such as hemoglobin, hematocrit, MCV,
MCH, RDW, RBC levels (Table 1).

Variables Patient group Control group P value
Hemoglobin (g/dL) 15.09 £ 1.31 15.09 £1.20 0.90
Hematocrit (%) 4557 £3.79 4455 + 3.56 0.18
RBC (10%/uL) 5.25+0.45 5.11+0.47 0.12
RDW-CV 12.69 +0.99 12.78 £ 0.83 0.64
MCV (fl) 85.99 £ 7.80 84.72 + 14.56 0.50
MCH (pg) 28.51 +2.37 28.83 +3.69 0.54

RBC: Red blood cell, MCV: Mean corpuscular volume, MCH: Mean corpuscular hemoglobin, RDW: Red cell distribution wide
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We did not find significant difference
between the study and control groups in terms of
leukocyte, lymphocyte and neutrophil counts (Table
2). Platelet count was not significantly different in
the study and control groups (p value: 0.28).

MPV and PDW values were higher in
patients with impaired glucose tolerance than the
control group (p value:0.002, p value: 0.04,
respectively) (Table 3).

Table 2. Leukocyte, lymphocyte and neutrophil counts in patient and control groups.

Variables Patient Group Control Group p value
Leukocyte count (10%/uL) 754+16 7.08+1.34 0.14
Lymphocyte count (103 /uL) 2.47+£0.71 2.46 + 0.66 0.93
Neutrophil count (10%/uL) 428 +£1.32 3.86 +£1.23 0.11
Table 3. Platelet parameters in patient and control groups.

Variables Patient Group Control Group P value
Platelet Count (10%/uL) 290.33 + 69.89 275.66 + 58.52 0.28
MPV (fl) 10.23 £ 0.93 9.22+1.70 0.002
PDW 14.78 £ 4.07 12 +1.96 0.04

MPV: Mean platelet volume, PDW: Platelet distrubition wide

DISCUSSION

The results of studies on the effects of high
blood glucose on RBC, hemoglobin and hematocrit
levels are contradictory. Increased blood glucose
causes to reduce of red blood cell lifespan,
reduction in erythrocyte production due to low
erythropoietin level in patients with nephropathy
(9). Therefore RBC, hemoglobin and hematocrit
levels are also low in patients with diabetic
nephropathy. It reported that the levels of
hemoglobin, hematocrit and RBC in T2DM patients
are lower than in the control group (10). This
condition was explained by the erythrocyte aging
triggered with nonenzymatic glycation due to
hyperglycemia. In a study, it wasn’t found
difference between diabetic patients and the control
group in terms of hemoglobin value (11). On the
contrary, in some studies reported that high blood
glucose causes incresased red blood cell count due
to hyperinsulinemia and insulin  resistance
positively affecting erythropoiesis (12, 13). We did
not find statistically significant difference between
the impaired glucose tolerance and the control
groups in terms of hemoglobin and hematocrit
levels.

MCV, MCH levels increase due to
nonenzymatic glycolisation of cell membrane
proteins in patients with elevated glucose. Alamri et
al examinated 1000 type 2 Saudi diabetic patients
and they reported RBC, MCV, MCHC levels were
high in patients with hyperglisemia and RDW was
negatively correlated with poor glycemic control
(14). Nada et al reported RDW was high in diabetic
patients (15). In contrary, Cakir et al determined
that no significant correlation RDW level and
diabetes mellitus (16). We did not find difference
between the study group and the control group in
terms of RBC, MCV,MCH, RDW. This may be due
to ethnic and cultural differences.

Nada et al. found that leukocyte count was
higher in patients with uncontrolled hyperglycemia

(HbAlc > 7%) than in patients with good glycemic
control (HbAlc < 7%) (15). Nagareddy et al.
declared that high blood glucose level causes
leukocytosis by triggering myelopoesis due to
oxidative stress (17, 18). Leukocytosis may
contribute acute and chronic ischemic vascular
diseases that cause to nephropathy, coronary artery
disease. It reported that WBC level was positively
associated with fasting plasma glucose in female
patients with impaired glucose tolerance. In our
study, the numbers of leukocyte, lymphocyte and
neutrophil were not significantly different in the
study and control groups.

High MPV and PDW values are associated
with increased platelet activation and function.
MPV was higher in patients with diabetes mellitus
than in normoglycemic patients (19). Chen et al
reported that platelet count and platelet distribution
wide (PDW) were not increased in T2DM patients
(20). But Zuberi et al. detected that MPV was high
in patients with impaired glucose tolerance (7). In
addition, Hekimsoy et al. examineted 145 diabetic
and 100 nondiabetic patients. They found MPV
value was significantly higher in patients with
diabetes than non-diabetic patients (8). In our study;
we detected MPV and PDW values were higher in
the study group compared to the control group.

CONCLUSION

Complete blood count is a cheap test that
can be done in most hospital. CBC parameters can
be used to determine blood glucose status if our
study results are supported by larger and
randomized studies. MPV and PDW were higher in
patients with impaired glucose tolerance than in the
control group in our study. This may be a cause of
complications in impaired glucose tolerant patients.
Reference ranges can be determined for MPV and
PDW values and cases with high MPV and PDW
values can be followed up more closely for the
devolepment of IGT.
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Distribution of Microorganisms and Antibiotic Resistance Rates
Isolated From Blood Cultures: 5-Year Evaluation in a University

Hospital in Northern Cyprus

ABSTRACT

Obijective: Bloodstream infections (BSI) are considered to be the most important cause of morbidity
and mortality. The main purpose of this study is to examine the distribution of microorganisms in
blood cultures and the rates of antimicrobial resistance.

Methods: Microorganisms isolated from 7.866 blood cultures which were sent to our laboratory
between January 2016-December 2020 were retrospectively evaluated. Blood culture bottles were
incubated in BACTEC 9120 system. Blood samples were taken from the bottles with a sterile syringe
and cultured on Eosin-Methylene Blue (EMB) and 5% sheep blood agars if there was a positive
signal. The cultivated cultures were left to incubate at 35°C for 24-48 hours. VITEK 2 compact
automated system was used for identification and antibiotic susceptibility tests (AST).

Results: Growth was detected in 691 (8.8%) of blood cultures. There were 56.7% gram-negative,
42.7% gram-positive bacteria and 0.6% Candida species. The most common bacteria isolated are;
coagulase negative staphylococci (CNS) (21.1%), Escherichia coli (15.2%), Klebsiella pneumoniae
(11.9%) and Staphylococcus aureus (11.4%). The rate of ESBL-Escherichia coli increased in 2020,
but this was not statistically significant. ESBL-Klebsiella pneumoniae species showed a significant
increase over the years and reached the highest level (69.6%) in 2019. MDR (multi drug resistance)
rate for Pseudomonas aeruginosa was determined as 13%. MDR rate for Acinetobacter baumannii
was determined as 97%. The rate of methicillin resistant Staphylococcus aureus among patients is
30.4%.

Conclusions: It is critical to determine microorganisms and their antibiotic susceptibilities as soon as
possible in BSI. Active surveillance systems help manage the BSI.

Keywords: Blood Culture, Infection, Antimictobial Susceptibility, Resistant, Northern Cyprus.

Kan Kultirlerinden izole Edilen Mikroorganizmalarin Dagilim
ve Antibiyotik Diren¢ Oranlari: Kuzey Kibris’ta Bir Universite

Hastanesindeki 5 Yillik Degerlendirme

OZET

Amag: Kan dolasimi enfeksiyolar1 (KDE), morbidite ve mortalitenin en dnemli nedeni sayillmaktadir.
Bu caligmada, kan kiiltiirlerinde iireyen mikroorganizmalarin dagilimint ve antimikrobiyal direng
oranlarini incelemek amaglanmustir.

Gereg ve Yontem: Yakin Dogu Universitesi (YDU) Hastanesi, Mikrobiyoloji Laboratuvari’na Ocak
2016-Aralik 2020 tarihleri arasinda gonderilen 7.866 kan kiiltiiriinden izole edilen mikroorganizmalar
retrospektif olarak degerlendirmeye alinmugtir. Kan kiiltiir siseleri BACTEC 9120 otomatize
sisteminde inkiibe edilmistir. Inkiibasyon sirasinda pozitif sinyal elde edilmesi halinde, steril
enjektorle kan kiltiir siselerinin igerisinden 6rnek alinarak Eosin-Methylene Blue (EMB) ve %5
koyun kanli agarlara ekimleri yapildi. Ekimi yapilan kiiltiirler 24-48 saat siiresince 35°C’de etiivde
inkiibasyona birakildi. Ureme saptanan kiiltiirlerdeki mikroorganizmalarin identifikasyon ve
antibiyotik duyarlilik testleri (ADT) i¢in VITEK 2 (Biomerieux) kompakt otomatize sitemi kullanildi.
Bulgular: Kan kiiltiirlerinin 691 (%8,8)’inde iireme saptanmustir. izole edilen mikroorganizmalarin
392 (%56,7)’sini gram negatif bakteriler, 295 (%42,7)’ini gram pozitif bakteriler ve 4 (%0,6)’linii ise
Candida tiirleri olugturmaktadir. En sik izole edilen bakteriler sirasiyla; Koagiilaz negatif
stafilokoklar (KNS) (%21,1), Escherichia coli (%15,2), Klebsiella pneumoniae (%11,9),
Staphylococccus aureus (%11,4) idi. Escherichia coli dagilimina bakildigi zaman genislemis
spektrumlu beta-laktamaz (GSBL) oran1 2020 yilinda artis gostermistir fakat bunun istatistiksel olarak
anlamli olmadig1 anlagilmigtir- GSBL pozitif K. pneumoniae tiirleri ise yillar icerisinde anlamli
derecede artis gostermis ve 2019 yilinda en yiiksek (%69,6) seviyeye ulagsmistir. Pseudomonas
aeruginosa icin CID (goklu ilag direncli) oran1 %13 olarak belirlenmistir. Acinetobacter baumannii
i¢in CID orani ise %97 olarak bulunmustur. izole edilen Staphylococcus aureus suslarmin %30,4%
metisilin direncli Staphylococccus aureus (MRSA) idi.

Sonug: KDE’dan izole edilen mikroorganizmalarin ve duyarliliklarinin en kisa siirede belirlenmesi
kritik dneme sahiptir. Ayrica, aktif siirveyans sistemleri KDE’nin yonetimine yardimci olmaktadir.
Anahtar Kelimeler: Kan Kiiltiirii, Enfeksiyon, Antimikrobiyal Duyarlilik, Direng, Kuzey Kibris.
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INTRODUCTION

Bloodstream infections (BSI) can cause
serious clinical consequences such as sepsis and
multiple organ failure, so it is considered as the
most important cause of morbidity and mortality.
Therefore, application of rapid and appropriate
empirical therapy is critical for patients.
Management of these types of infections becomes
more complicated when antimicrobial resistance
increases (1,2). There is a parallel increase in
microorganisms isolated from BSI due to reasons
such as the frequent use of invasive interventions,
the increase in the use of broad-spectrum
antibiotics, cancer surgery, organ transplantation
applications and the increase in immunosuppressive
treatments (3). Bacteremia caused by bacteria with
multiple  antibiotic  resistance  extends the
hospitalization period of patients, increases the
mortality rate, creates the risk of other infections
and increases the cost per patient in hospitals and
healthcare institutions (4).

Although the ratio of bacteremia varies
between 20-30%, this rate can be up to 50% in
patients with sepsis and multiple organ failure. The
estimated mortality rate of bacteremia due to
hospital is accepted as 15-30%. In addition, bacteria
have resistance issues against antibiotics due to the
increasing use of antibiotics. There are some
resistant bacteria which causes treatment failures
and increase in mortality rates. These are;
methicillin ~ resistant ~ Staphylococcus  aureus
(MRSA), Acinetobacter baumannii, Pseudomonas
aeruginosa, Escherichia coli and Klebsiella
pneumoniae which produces extended spectrum
beta-lactamases (ESBL), and carbapenemase-
forming Enterobacteriaceae (5-7).

Blood cultures, which are accepted as gold
standard in the diagnosis of bacteremia, play an
important role in identifying infections, determining
antibiotic susceptibility parameters and in the
treatment  process.  The  distribution  of
microorganisms isolated from blood cultures and
antibiotic resistance rates vary according to years
and geographic regions, as well as different results
can occur between hospitals in the same region or
even in different departments within the same
hospital. Therefore, it is important to know and
follow the effective microorganisms and resistance
patterns in order to guide appropriate and correct
empirical treatment (8-10).

Surveillance systems are used in developed
countries to monitor changing infection trends.
These surveillance systems provide entire data on
microorganisms and provide clues about the clinical
significance, etiological trends and antimicrobial
resistance patterns of all infections, including BSI.
Active surveillance systems are not available in
most developing countries where infectious
diseases are more prevalent (2).

The main purpose of this study is to examine
the distribution of microorganisms grown in blood

cultures and their antimicrobial resistance rates in
order to guide clinicians in the appropriate and
correct empirical treatment of BSI. In addition, it is
among our goals to determine infection prevention
policies by shedding light on surveillance studies
that are not carried out in our country.

MATERIAL AND METHODS

Study Design: Microorganisms isolated
from 7.866 blood cultures sent to Microbiology
Laboratory of Near East University (NEU) Hospital
between January 2016 and December 2020 were
retrospectively evaluated. Only one result was
included in the study if the same bacteria replicated
in more than one blood culture of the same patient.

Bacterial Identification and Antibiotic
Susceptibility Test: BACTEC 9120 (Becton,
Dickinson and Company Sparks, USA) automated
blood culture system was used to detect growth in
blood cultures. Blood samples of 8-10 mL from
adult patients and 1-3 mL from infant and pediatric
patients were taken and transferred to BD BACTEC
Plus Aerobic/F and BD BACTEC Peds Plus/F
culture bottles, respectively, and the samples were
incubated on the device for seven days. If a positive
signal was obtained during the incubation, samples
were taken from blood culture bottles with a sterile
syringe and cultivated on Eosin-Methylene Blue
(EMB) and 5% sheep blood agars. The cultivated
cultures were left to incubate at 35°C for 24-48
hours. VITEK 2 (Biomerieux) compact automated
system was used for identification and antibiotic
susceptibility tests (AST) of microorganisms in
cultures with growth. VITEK 2 GN and VITEK 2
GP cards used for identification. Also, VITEK 2
AST-N325, VITEK 2 AST-N327, VITEK 2 AST-
N326, VITEK 2 AST-P641 and VITEK 2 AST-
P640 cards were used to measure antibiotic
susceptibility. ADT was evaluated according to the
EUCAST (European Committee on Antimicrobial
Susceptibility Testing) criteria and antibiotics
detected as intermediate were considered as
resistant. Coagulase negative staphylococci (CNS)
growth samples which were in a single blood
culture bottle and Micrococcus spp. growth samples
were considered as contamination. Resistance to
one antibiotic from at least three different antibiotic
groups is accepted as 'Multi Drug Resistant'
(MDR), and resistance to all other antibiotics
except one or two antibiotics is accepted as
‘Extreme Drug Resistant' (XDR).

Statistical Analysis: SPSS (Statistical
Package of the Social Sciences) Demo Ver 22
(SPSS Inc., Chicago, IL, USA) program was used
for all statistical analysis of the data. In order to
determine statistical significance, Pearson Chi-
square, Fisher's Exact Test and One-Way ANOVA
tests were used and p<0.05 values were considered
significant.

Ethical Approval: Ethics committee
approval was obtained for our study with the
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project number NEU/2021/88-1292 at the meeting
held by the NEU Scientific Research Ethics
Committee on 25.02.2021.

RESULTS

A total of 7.866 blood culture tests were
carried out in a 5-year period from January 2016 to
December 2020 in our laboratory. There were 4,590
(58.4%) blood samples from male and 3.276
(41.6%) blood samples from female and the age
average was 59.25+24.44 (0-100 years old). Growth
was detected in 691 (8.8%) of blood cultures which
are 367 (53.1%) of these patients were male and
324 (46.9%) female, and their mean age was
66.15+19.82 (0-100 years old). While there was no
growth in 6,531 (83%) of the samples, 644 (8.2%)
Table 1. Evaluation of blood culture results

of them were accepted as contamination. It was
determined that the mean age of the patients with
growth was significantly higher than those without
growth (p<0.001). In parallel with this, it can be
seen in the Table 1, it was found that the most
growth of blood cultures has seen at patients who
are aged >60 and the least growth has seen at the
patients who are 21-40 years old due to the analysis
performed among age groups (p<0.001).
Accordingly, it is seen that the risk of BSI may
increase with age. In addition, a significant
relationship was observed between the growth in
blood cultures and gender, and it was found that the
growth in female was higher than in male as shown
in Table 1 (p=0.002).

Blood Culture Positive Blood Culture Negative P

Gender

Male 367 (%8.7) 3867 (%91.3) 0.002
Female 324 (%10.8) 2664 (%89.2) '

Age Group

0-20 42 (%5.5) 726 (%94.5)

21-40 17 (%2.5) 669 (%97.5) <0001
41-60 130 (%10.6) 1099 (%89.4) '

>60 502 (%11.1) 4037 (%88.9)

Year

2016 89 (%8.2) 990 (%91.8)

2017 162 (%9.5) 1545 (%90.5)

2018 155 (%9.8) 1429 (%90.2) 0.009

2019 170 (%11.8) 1275 (%88.2)

2020 115 (%8.2) 1292 (%91.8)

Season

Spring 158 (%8.4) 1723 (%91.6)
Summer 196 (%11.0) 1583 (%89.0) 0.007
Autumn 178 (%10.6) 1500 (%89.4) '
Winter 159 (%8.4) 1725 (%91.6)

It can be seen that from Table 1, the growth
in blood cultures was the highest in 2019 (170,
11.8%) and there was a significant decrease in
growth (115, 8.2%) in 2020 (p=0.020). In addition,
it was observed that BSI were most common in the
summer months when compared within the seasons
(p=0.005). In blood cultures of patients who have
been sent blood samples were isolated the most is

22

shown in Figure 1. These are; CNS (146/691,
21.1%), Escherichia coli (105/691, 15.2%),
Klebsiella pneumoniae (82/691, 11.9%),
Staphylococccus  aureus  (79/691,  11.4%),
Pseudomonas  aeruginosa  (54/691,  7.8%),
Enterococcus faecalis  (43/691, 6.2%) and
Acinetobacter  baumannii (33/691, 4.8%)
respectively.
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Figure 1. Distribution of microorganisms isolated in blood cultures (%)
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The species of the microorganisms found were found as meropenem (97.1%), imipenem
from blood cultures are; 392 (56.7%) gram- (96.7%) and amikacin (96.2%). It was determined
negative, 295 (42.7%) gram-positive and 4 (0.6%) that Klebsiella pneumoniae isolates were most
Candida species. 287 (73.2%) were resistant to cefepime (55.7%), ceftazidime (53.2%)
Enterobacterales and 105 (26.8%) were non- and aztreonam (53.1%) antibiotics. What is more,
fermenting gram-negative bacteria among the gram- amikacin  (95.1%), imipenem (83.9%) and
negative bacteria. When the antibiotic sensitivities gentamicin (81.2%) antibiotics were the most
in Escherichia coli are examined, it is seen that the effective antibiotics against Klebsiella pneumoniae
most resistant antibiotics are ciprofloxacin (64.1%), isolates. Table 2 shows the antibiotic resistance
trimethoprim-sulfamethoxazole ~ (59.8%)  and rates and ESBL positivity in the most frequently
cefepime (58.1%). The most sensitive antibiotics isolated Enterobacterales.

Table 2. Antibiotic resistance rates in the most frequently isolated in blood cultures, n (%)

Antibiotic Escherichia coli Klebsiella pneumoniae Enterobacter spp. Serratia marcescens
Amikacin 4/105 (3.8) 4/82 (4.9) 0/32 (0.0) 1/37 (2.7)
Aztreonam 46/88 (52.3) 34/64 (53.1) 8/30 (26.7) 3/36 (8.3)
Cefepime 61/105 (58.1) 44/79 (55.7) 14/32 (43.8) 4/37 (10.8)
Ceftazidime 57/102 (55.9) 42/79 (53.2) 15/32 (46.9) 2/36 (5.6)
Ceftriaxone 54/97 (55.7) 40/77 (51.9) 22/31 (71.0) 2/22 (9.1)
Ciprofloxacin 66/103 (64.1) 40/79 (50.6) 9/33 (27.3) 1/37 (2.7)
Ertapenem 6/97 (6.2) 18/75 (24.0) 14/31 (45.2) 1/22 (4.6)
Gentamicin 21/103 (20.4) 15/80 (18.8) 7/34 (20.6) 1/37 (2.7)
Imipenem 3/92 (3.3) 10/62 (16.1) 7/31 (22.6) 14/36 (38.9)
Meropenem 3/105 (2.9) 16/80 (20.0) 7/32 (21.9) 2137 (5.4)
PTZ 18/105 (17.1) 25/78 (32.1) 17/32 (53.1) 2137 (5.4)
SXT 61/102 (59.8) 39/81 (48.1) 10/29 (34.5) 1/37 (2.7)
ESBL 59/105 (56.2) 44/82 (53.7) - -
Abbreviations: PTZ, piperacillin-tazobactam; SXT, trimethoprime-sulfametoxazole; ESBL, extended spectrum beta lactamase
When the ESBL distribution in Escherichia blood samples were found to be at very low rates
coli is examined, it can be seen that it increased in (1/13, 7.7%) in 2016, but showed a significant
2020, but this is not statistically meaningful increase over the years, reaching the highest level
(p=0.188). ESBL positive Klebsiella pneumoniae (16/23, 69.6%) in 2019 (p=0.007) (Table 3).

Table 3. ESBL positivity by years of the most commonly grown Enterobacterales in blood cultures, n (%)

2016 2017 2018 2019 2020 p

Escherichia coli ESBL + 12/23(52.2) 10/21(47.6) 12/19(63.2) 14/29 (48.3) 11/13 (84.6) 0.188

Klebsiella pneumoniae ESBL + _ 1/13 (7.7) _ 15/24 (625)  3/6 (50.0) 16/23 (69.6) 9/16 (56.3)  0.007

Abbreviation: ESBL, extended spectrum beta lactamase

The  distribution  of  non-fermenting most effective options in the treatment of
Pseudomonas aeruginosa and Acinetobacter Pseudomonas aeruginosa. MDR rate for
baumannii over the years is shown in Figure 2, Pseudomonas aeruginosa was determined to be
which are the most common isolated bacteria in 13%. The most sensitive antibiotics for isolated
blood cultures. When the resistance rates were Acinetobacter baumannii are tigecycline (94.1%)
examined, it was determined that amikacin (98.1%), and colistin (90.9%), respectively. In addition,
meropenem (96.1%), colistin (92%), imipenem MDR rate for Acinetobacter baumannii was found
(90.2%) and gentamicin (90%) antibiotics were the to be 97% (Table 4).
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Figure 2. Distribution of Pseudomonas aeruginosa and Acinetobacter baumannii over the years (%)
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Table 4. Antibiotic resistance rates of Pseudomonas aeruginosa and Acinetobacter baumannii

Pseudomonas aeruginosa Acinetobacter baumannii

Antibiotic n (%) n (%)
Amikacin 1/53 (1.9) 28/30 (93.3)
Aztreonam 28/53 (52.9) -
Cefepime 19/52 (36.6) -
Ceftazidime 15/49 (30.6) -
Ciprofloxacin 9/48 (18.8) 28/29 (96.6)
Colistin 4/50 (8.0) 3/33 (9.1)
Gentamicin 5/50 (10.0) 26/28 (92.9)
Imipenem 5/51 (9.8) 29/30 (96.7)
Meropenem 2/52 (3.9) 31/32 (96.9)
PZT 12/53 (22.6) -
Tigecycline - 1/17 (5.9)
SXT - 24/28 (85.7)
MDR 7/54 (13) 32/33 (97)

Abbreviations: PTZ, piperacillin-tazobactam; SXT, trimethoprime-sulfametoxazole; MDR, multiple drug resistant

The gram-positive isolated in this study were
CNS (146/295, 45.9%), Staphylococcus aureus
(79/295, 26.8%), Enterococcus faecalis (43/295,
14.6%), Enterococcus faecium (16/295, 5.4%) and
Streptococcus spp. (11/295, 3.7%). The rate of
MRSA among this patients is 30.4% (24/79). The
Table 5 indicates that MRSA was detected at the

highest rate (6/9, 66.7%) in a statistically
significant in 2019 when looked by years
(p=0.021). The most resistant antibiotics in blood
samples with MRSA were erythromycin (15/16,
93.7%), tetracycline  (15/23, 65.2%) and
clindamycin (13/22, 59.1%).

Table 5. Distribution of Staphylococcus aureus in blood cultures over the years, n (%)

2016 2017 2018 2019 2020 P
MSSA 13(%72.2) B (%6L5)  24(%889) 3(%333) 7(%583) ..
MRSA 5(%27.8)  5(%385) 3 (%l1l.1) 6(%66.7) 5(%417)

Abbreviations: MSSA, methicillin sensitive Staphylococcus aureus; MRSA, methicillin resistant Staphylococcus aureus

Despite this, vancomycin and linezolid
resistance were not found in any of the MRSA
isolates, while resistance to daptomycin, rifampin,
and teicoplanin was 5.6%, 8.3%, and 13.0%,
respectively. A statistically significant difference
was observed between methicillin resistance and

clindamycin, daptomycin, erythromycin,
teicoplanin, and tetracycline antibiotic resistances
in all Staphylococcus aureus isolates. This is shown
in Table 6 as p=0.000, p=0.025, p=0.000, p=0.027,
p=0.000, respectively.

Table 6. Resistance rates in MRSA isolates detected in blood cultures, n (%)

Antibiotic MRSA MSSA P
Ciprofloxacin 6/20 (30.0) 4/49 (8.2) 0.029*
Clindamycin 13/22 (59.1) 2/53 (3.8) <0.001*
Daptomycin 1/18 (5.6) 0/51 (0.0) 0.025*
Erythromycin 15/16 (93.7) 6/40 (15.0) <0.001*

Linezolid 0/21 (0.0) 0/53 (0.0) -

Rifampin 1/12 (8.3) 3/38(7.9) 0.269
Teicoplanin 3/23 (13.0) 0/53 (0.0) 0.027*
Tetracycline 15/23 (65.2) 9/52 (17.3) 0.000*

SXT 4/22 (18.2) 9/55 (16.4) 0.094
Vankomycin 0/24 (0.0) 0/55 (0.0) -

*Statistically significant
Abbreviations: MSSA, methicillin sensitive Staphylococcus aureus; MRSA, methicillin resistant Staphylococcus aureus; SXT,
trimethoprime-sulfametoxazole

In our study, ESBL positive Escherichia coli
and Klebsiella pneumoniae and MRSA isolates
were evaluated according to age groups in patients
who requested blood culture. Accordingly, it was
determined that ESBL positivity increased
significantly with age and ESBL positive bacteria

were grown most frequently in the age group >60.
However, it can be seen that from the Table 7, there
was no significant relationship between the growth
of MRSA in blood cultures and age groups
(p=0.115).
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Table 7. Distribution of ESBL and MRSA positivity by age groups, n (%)

0-20 21-40 41-60 >60 P
ESBL positive 1/8 (12.5) 1/2 (50.0) 17/38 (44.7) 84/139 (60.4) 0.028*
ESBL negative 718 (87.5) 1/2 (50.0) 21/38 (55.3) 55/139 (39.6) ‘
MRSA 1/11 (9.1) 1/5 (20.0) 9/18 (50.0) 13/45 (28.9) 0115
MSSA 10/11 (90.9) 475 (80.0) 9/18 (50.0) 32/45 (71.1) ‘

* Statistically significant

Abbreviations: ESBL, extended spectrum beta lactamase; MSSA, methicillin sensitive Staphylococcus aureus; MRSA, methicillin resistant

Staphylococcus aureus

Furthermore, it was determined that the most
samples with any microorganism in blood cultures
were sent from the intensive care department.

The distribution of blood cultures with growth
detected according to the departments is shown in
Table 8.

Table 8. Distribution of blood cultures with growth detected according to hospital department, n (%)

Department E. coli K. pneumoniae P. aeruginosa A. baumannii S. aureus E. faecalis
Emergency - 2(24) - - 4(5.1) -
Neurology - - 1(1.9) - 4(5.1) 1(2.3)
Cardiology 8 (7.6) 2(2.4) - 1(3.0) 9(114) 2(4.7)

Child Health and
Diseases 1(1.0) 1(1.2) 2 (2.5) -
Intensive Care 45 (42.9) 53 (64.6) 37 (68.5) 29 (87.9) 25 (31.6) 28 (65.1)
Chest B;Seerg;es and 5(4.8) 1(12) 5(9.3) 2(6.1) 2 (25) 3(7.0)
Internal Medicine 7(6.7) 8 (9.8) 2(3.7) - 13 (16.5) 3(7.0
Geriatrics 7(6.7) - 1(1.9) - 2 (2.5 -
Dialysis 2(19 2(2.4) - - 2(2.5) -
Infection Diseases 18 (17.1) 10 (12.2) 2(3.7) - 16 (20.3) 4(9.3)
Oncology 5 (4.8) 2(2.4) 4(7.4) 1(3.0) - 2(4.7)
Urology 1(1.0) - - - - -
Obstetrics 1(1.0) - -
Gastroenterology 3(2.9) - -
General Surgery 2 (19 - - - - -
Brain Surgery - 1(1.2) 1(1.9) - - -
Orthopedics and 1(19) ) ) )

Traumatology

DISCUSSION

Failure to apply early and appropriate
antibiotic treatment in BSI may cause an increase in
mortality, morbidity and costs (1). Approximately
30 million people are affected by these infections
each year and causes death of 6 million people. In
addition, it is important to determine of hospital
surveillance for the management of BSI besides
detection and identification of the causative
pathogen and performing ADT on time (11).
According to the researches have been conducted,
inappropriate antibiotic treatments significantly
increase mortality rates in patients with bacteremia,
and the importance of appropriate empirical
treatment in such cases has been emphasized (12).

Furthermore, positivity rates detected in
blood cultures vary in many of the studies carried
out. According to the study of Mduderris et al.,
bacterial growth was detected in 18.3%
(8.248/45.071) of the blood samples sent to the
laboratory (12). In a study conducted in lzmir,
Turkey, it was reported that positive signals were
received in 15.2% (327/2.148) of blood cultures
(13). In another study conducted by Safak et al.,
growth was detected in 24.3% (2.809/11.559) blood
culture samples (3). The isolation of bacteria in
blood cultures taken from febrile patients was
determined as 28% (144/514) (14), whereas, blood
culture positivity was reported at a rate of 16%

(3.949/24.694) in another research (11). Despite all
these studies discussed before with high positivity,
the positivity obtained from blood cultures is
observed at lower rates in some studies. A study
carried out by Prakash et al., a total number of
7.579 blood cultures were examined and 5% (n:
382) positivity was found (15). In addition, only
9.2% (n: 132) of 1.440 blood cultures were found to
be positivity in a study conducted by Gohel et al.
(16). The observed positive growth of our study
was at a relatively low rate (8.8%) compared to the
most similar studies in the literature.

It is obvious that, as the age increases, the
isolations in blood cultures also increase
significantly in this research. Accordingly, it was
determined that BSI is most common in patients 41-
60 and over 60 years old (10.6% and 11.1%
respectively). Reports in the literature indicates that
BSI is associated with age groups. The increase in
these infections with advanced age may be due to
reasons such as malnutrition, immunosuppression,
decreased cognitive functions, increased
comorbidity and the associated increase in the rate
of referrals to health institutions (5). Sepsis and
septic shock can be seen in all age groups.
However, especially it is more common in elderly
patients. In addition, newborns are more susceptible
to these infections due to their weak immunological
barriers (17). According to a research conducted by
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Kante et al., growth in the blood cultures with a rate
of 25% has been determined at the patients over 60
years of age (18). However, there are some studies
showing that isolation rates in blood cultures
decrease as age increases. For example, Sweta et al.
found 4.6% blood culture positivity in patients over
64 years old and 38.7% in newborns (19). What is
more, Nazir et al. determined the most common rate
of blood culture positivity in newborns with a rate
of 25.6% and this is followed by 22.1% of blood
culture positivity at the age of 60 and above (17).
Also, a research carried out by Bolukcu et al.
reported that age over 65 is not related with blood
culture positivity (20).

The researches about this topic indicates that
BSls are more common in male. According to the
studies conducted by Kalm-Univar et al. (5),
Akyildiz et al. (8) and Kante et al. (18), it was
reported that these infections are more common in
male than in female. However, the rate of positivity
detected in blood cultures was higher in female in
our study.

Climate and seasonal changes can affect the
diagnosis of infections in humans and direct
infection prevention struggles. Studies about this
area have emphasized that gram-negative bacteria
cause more frequent infections during the summer
months (21). According to a study conducted by
Chazan et al., it was shown that BSI caused by
Escherichia coli increased significantly in the
summer months (22). Similarly, in the study carried
out by Rodrigues et al., it was indicated that BSI
caused by Klebsiella spp. and Acinetobacter
baumannii increased significantly in the summer
season (23). Parallel to all these, infections detected
in blood cultures were observed to be seen more
frequently in the summer season compared to other
seasons in our study.

During this study, gram-negative bacteria
were reproduced in 392 (56.7%) of the blood
culture samples, 295 (42.7%) of them reproduced
gram-positive and 4 (0.6%) Candida species
reproduced. Escherichia coli (15.2%) from gram-
negative and CNS (21.1%) among gram-positive
were the most frequently isolated bacteria. In a
study, gram-positive (67.3%) were isolated more
frequently than gram-negative (29.4%) in blood
cultures (24). Differently in another study, 64.3% of
224 blood samples had gram-negative and 35.7%
had gram-positive reproduced. In the same study,
Escherichia coli (59.7%) was the most frequently
isolated bacteria among gram-negatives (25). In a
study conducted by Keihanian et al., 225 samples
were reproduced in blood cultures which gram-
negative and gram-positives were detected at a rate
of 64% and 36%, respectively. In the same study,
the most frequently isolated bacterium was
Pseudomonas aeruginosa (29.3%) unlike the others

(4).
As stated by the World Health Organization
(WHO), there is an increase in Enterobacteriaceae

species that produce ESBL in parallel with the
increasing rates of antimicrobial resistance
worldwide (26,27). The ineffectiveness of most
antibiotics in infections developed by ESBL-
producing bacteria causes increased mortality and
serious economic losses (8). In the studies
conducted, it has been proven that ESBL positivity
in Escherichia coli and Klebsiella pneumoniae
strains is a risk factor that increases mortality
(28,29). In a study carried out by Anggraini et al.,
ESBL producing Escherichia coli and Klebsiella
pneumoniae rates were determined as 62.2% and
66.2%, respectively (30). In another study, the rate
of ESBL positive Escherichia coli was 80% and the
rate of ESBL positive Klebsiella pneumoniae was
85% (31). However, ESBL positivity rate in
Escherichia coli and Klebsiella pneumoniae strains
was 56.2% and 53.7% in our study, respectively. In
addition, it was found that ESBL positive rate was
at the highest rate (84.6%) in 2020 when looking at
the distribution of ESBL positive Escherichia coli
over the years, but this was not statistically
significant. Despite this, ESBL-positive Klebsiella
pneumoniae is observed to have progressed
increasingly between 2016-2019 and reached the
highest level (69.6%) in 2019. The ESBL rates
obtained in this study were found to be relatively
low compared to similar studies. However, it is
important that the frequency of ESBL should be
considered in the empirical treatment of ESBL
positive Enterobacteriaceae infections.

Pseudomonas aeruginosa is held responsible
for 3-7% of bloodstream infections. In addition, it is
known that it progresses with high morbidity and
mortality (27-48%) in critically ill patients. MDR is
a common feature of hospital-acquired
Pseudomonas aeruginosa strains (32). In our study,
the most resistant antibiotic of Pseudomonas
aeruginosa isolates was aztreonam (52.9%) and the
most sensitive was amikacin (98.1%). In addition,
the frequency of MDR in Pseudomonas aeruginosa
isolates was 13%. In a research conducted by Choi
et al., it was found that the most resistant antibiotic
was aztreonam (50%), and the most sensitive was
colistin (100%) and amikacin (96%) just similar to
this research. In the same study, the rate of MDR
Pseudomonas aeruginosa was 22% (33). In a study
carried out by Cosar et al., it was stated that the
most resistant antibiotic was aztreonam (51.7%)
and the most effective antibiotic was amikacin
(89.3%) to Pseudomonas aeruginosa (6).

The mortality rate in patients with
bacteremia caused by Acinetobacter baumannii
exceeds 50% (34). The bacteria's high antibiotic
resistance and ability to survive on inanimate, dry
surfaces lead to epidemics in hospitals. It has now
been reported that Acinetobacter baumannii is
resistant to almost all antibiotics, including colistin,
tigecycline and polymylcin B. In recent years, an
increase has been detected in the rate of resistance it
developed against carbapenem group antibiotics,
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which are frequently preferred in the treatment of
serious infections  (35,36). The rate of
Acinetobacter baumannii isolated from blood
cultures was 4.8% (33/691) in this study. In a study
conducted in Turkey, Acinetobacter baumannii was
the second factor (16.7%) detected in blood cultures
(10). In another study, the incidence of
Acinetobacter baumannii in blood cultures was
found to be 11.3% (1). This rate was found to be
lower in our study compared to the literature.
However, 97% of Acinetobacter baumannii strains
isolated from blood cultures were found to be MDR
and 84.8% were XDR, and this rate considered as
high. In a study carried out by Al-Mously et al., the
rate of MDR Acinetobacter baumannii in BSI was
reported as 69%. In the same study, it was
emphasized that the most effective antibiotics
against Acinetobacter baumannii were colistin
(99.5%) and tigecycline (96.1%) (37). In the light
of the data obtained, it is clear that it is a situation
that requires urgent action when it is considered
that the bloodstream infection caused by MDR and
XDR Acinetobacter baumannii may have an effect
on mortality.

Gram-positive bacteria (especially
Staphylococcus spp.) are frequently isolated in BSI.
One of the most important factors of bacteremia
caused by gram-positive bacteria is Staphylococcus
aureus (38,39). The effects of MRSA bacteremias
on the mortality of patients hospitalized in vital
departments such as intensive care must be
considered (7). MRSA strains are resistant to all
beta-lactam antibiotics (except ceftaroline and
ceftobiprol), but also to macrolides, lincosamides,
quinolones and aminoglycosides (38). MRSA
isolates are considered reservoirs for MDR genes,
and limitations in their treatment lead to serious
health problems (40). In a study conducted by
Kula-Atik et al.,, 20.367 blood cultures were
examined and Staphylococcus aureus was isolated
in 8.6% (n: 390) of them and 41% (n: 160) of these
strains were found to be MRSA (38). Gu et al.
determined the incidence of Staphylococcus aureus
as 7.4% in the blood culture of 2.760 patients, and
found that 44.2% of them were MRSA (41). In
another study conducted in Turkey, the prevalence
of MRSA in blood cultures was determined as
50.8% (40). According to the data of Turkey, the
frequency of Staphylococcus aureus in blood
cultures varies between 4.9-38.3%. The frequency
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Traditional and Complementary Medicine Practices Used by

Women with Premenstrual Syndrome

ABSTRACT

Obijective: This research was carried out to determine the Traditional and Complementary
Medicine (TCM) practices used by women experiencing Premenstrual Syndrome (PMS).
Methods: The sample of this descriptive study comprised 357 women who applied to the
“Health Practice and Research Center Gynecology and Obstetrics” polyclinic of a
university in Turkey. Study data were collected by using the Personal Information Form
and the Premenstrual Syndrome Scale (PMSS) to determine the life situation of women
with PMS.

Results: It was determined that 82.9% of women experienced PMS and that 83.8% of
women living with PMS used TCM practices. The most commonly used TCM practices of
the women were determined as follows: hot application on abdomen (90.7%), hot shower
(85.1%), fennel tea (26.2%), walking (23.8%), massage (21.8%), yoga (11.7%), and music
(10.5%). Almost all of the women undertook hot application to the abdomen, hot showers,
massages, walking, and yoga (99.1%-99.5%-90.7%-96.6%-93.1%). Overall, 80% of the
women who listened to music and 60% of the women who drank fennel tea experienced
benefits as a result.

Conclusions: PMS is a commonly observed health issue among women, and many
frequently use TCM practices to cope. Hot applications were found to be the most
commonly practices used TCM.

Keywords: Premenstrual Syndrome, Traditional and Complementary Medicine, Women’s
Health.

Premenstrual Sendrom Yasayan Kadinlarin Kullandiklar

Geleneksel ve Tamamlayici Tip Uygulamalar

OZET

Amag: Aragtirma, Premenstrual Sendrom (PMS) yasayan kadinlarin kullandiklar
Geleneksel ve Tamamlayici Tip (GETAT) uygulamalarinin belirlenmesi amaciyla
yapilmigtir.

Gere¢ ve Yontem: Tanimlayict olarak yapilan arastirmanin orneklemini Tiirkiye’de bir
iniversitenin  “Saglik Uygulama ve Arastirma Merkezi Kadin Hastaliklar1 ve Dogum”
poliklinigine bagvuran 357 kadin olusturmustur. Veriler Kisisel Bilgi Formu ve PMS
yasama durumunu belirlemek amaciyla Premenstrual Sendrom Olgegi (PMSO) kullanilarak
toplanmstir.

Bulgular: Kadinlarin %82,9’unun PMS yasadigi, PMS yasayan kadinlarin = %83,8’inin
GETAT uygulamalarim1 kullandigi belirlenmistir. PMS yasayan kadinlarin en g¢ok
kullandiklar1 GETAT uygulamalar1 sirasiyla karina sicak uygulama (%90.7), sicak dus
(%85.1), rezene ¢ay1 (%26.2), yirilyiis (%23.8), masaj (%21.8), yoga (%11.7) ve miizik
(%10.5) olarak belirlenmistir. Karma sicak uygulama yapan, sicak dus alan, masaj,
yuriiylis ve yoga yapan kadinlarin tamamina yakini (%99.1-%99.5-%90.7-%96.6-%93.1),
miizik dinleyenlerin %801, rezene ¢ay1 icenlerin %60°1 yarar gormiistiir.

Sonug: PMS kadinlarda yaygin goriilen bir saglik sorunudur ve basa ¢ikmak igin siklikla
GETAT uygulamalarini kullanirlar. Kadmlar tarafindan en yaygin kullanilan yontem sicak
uygulamalardir.

Anahtar Kelimeler: Premenstrual Sendrom, Geleneksel ve Tamamlayict Tip, Kadin
Saglhigr.
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INTRODUCTION

Premenstrual Syndrome (PMS) is a
combination of recurrent psychological and
physical symptoms that occur in the luteal phase of
the menstrual cycle, that decrease or end a few days
after menstruation starts, and which repeat in most
cycles (1). Over 40 million women worldwide
experience these symptoms, which negatively affect
their quality of life (2, 3). While 90% of women
have only mild premenstrual symptoms, 20% have
to cope with symptoms that severely disrupt their
daily lives (4). Studies conducted in Turkey
determine that PMS prevalence ranges between
20.1% and 65% (5-10).

Traditional and Complementary Medicine
(TCM) practices are gaining worldwide importance,
both as a research subject and as previously used
methods. This situation is also valid for developed
countries. TCM includes traditional medicine and
various commonly unknown practices, products,
and medical or healthcare systems (11). TCM
practices play fundamental roles in the treatment
and management of diseases in many Asian
countries, such as China, Korea, Japan, and India
(12). CGlobally, in countries such as the USA,
Germany, Switzerland, Cuba, Japan, and Chile,
more than 40% of the population uses TCM at least
once a year (13). In Turkey, the usage rate of TCM
ranges between 60% and 98.3% (14-17).

TCM practices included in the current
regulations published by the Turkish Ministry of
Health include phytotherapy, maggot therapy,
mesotherapy,  prolotherapy, = music  therapy,
hypnosis, cup therapy, homeopathy, ozone therapy,
leech  therapy (hirudotherapy),  osteopathy,
acupuncture,  reflexology, chiropractic, and
apitherapy (18). According to An International
Journal of Obstetrics and Gynecology (BJOG,
2016), TCM practices applied in PMS are; herbal
medicines, body therapies (massage, acupuncture
and acupressure, reflexology, phytotherapy), and
mind and body techniques (yoga, physical exercise,
hypnosis, hot application) (19).

Several researches determined that, as well
as medication, women also prefer complementary
treatment methods in PMS, such as massage (42—
76.8%), hot application to the abdomen (67—75.1%)
(20,21), exercise (15-69%) (21,22), herbal tea (20—
63%) (21,22,23), vitamin supplement (27-34%)
(21,22), reflexology (19.9%), chiropractic (15.5%),
and yoga (11.0%) treatments (21).

PMS is a non-life-threatening but frequently
observed health condition that can negatively affect
the quality of life of women, as well as their mental
health and daily life activities. In Turkey, it can be
seen that most researches on this subject are
conducted using students. Although there has been
an increasing interest in TCM practices in recent
years in Turkey, data obtained from clinical studies
are limited and are not robust. There are therefore
no sufficient data regarding TCM practices. This

study will provide information on, and the benefits
of those TCM practices used by women
experiencing PMS in Turkey. Through this, it is
considered that frequently used and beneficial TCM
practices will generate a database for future
researches to be conducted on evidence value.

The research was carried out to determine
the TCM practices used by women experiencing
PMS.

MATERIAL AND METHODS

Study Design: The research was carried out
using a descriptive design.

Sampling: The study data were collected in
the in the Health Practice and Research Center
Gynecology and Obstetrics polyclinic of a
university in Turkey. The study universe comprised
4973 women who applied to the polyclinic between
the dates of January and December 2018.
Considering those existing studies that examine
PMS frequency among women in Turkey (5-10) the
research sample was calculated as 357, using a 50%
estimate ratio/incidence/frequency with a 5% error
limit and 95% confidence. The formula n =
(N.2.p.q)/(d3(N-1)+ t2p.q) was used for this
calculation.

The inclusion criteria for the study
participants were as follows: women who knew
how to read and write, who accepted to participate
in the study, who were not pregnant or puerperant,
who were not being in the premenopausal period,
who did not have any chronical disease, and did not
have a psychiatric disorder.

Instruments: The research data were
collected by researchers in accordance with the
literature using the Personal Information Form,
which  comprises 37  questions on the
sociodemographic and obstetric characteristics of
responders, as well as the PMS and the
Premenstrual Syndrome Scale (PMSS). Data were
collected using the face-to-face interviewing
technique and the researcher conducted all
interviews. Prior to the collection of the study data,
the aim of the study was explained to all women
participants by the researcher, all of whom gave
their written consent.

The PMSS was developed by Gencdogan
(24) to determine the severity of premenstrual
symptoms and comprises 44 items. Responses are
given according to a 5-point Likert-type scale
(“Never”, “Rarely”, “Sometimes”, “Often”,
“Always”). To score the scale, the options are
evaluated as follows: “Never” (1 point), “Rarely” (2
points), “Sometimes” (3 points), “Often” (4 points),
and “Always” (5 points). A total PMSS score is
then obtained from the sum of all nine subscales
and the sum of the responses to the Scale. To apply
the PMSS, it is necessary to evaluate the individual
respondents by “taking into account this condition
the week before menstruation”. The lowest possible
PMSS score is 44 and the highest possible score is
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220. Higher PMSS scores indicate greater symptom
severity during PMS. More than 50% of the total
PMSS score were classified as ‘PMS positive’. The
Cronbach’s alpha coefficient for the Scale was
calculated in the scale’s reliability study, and was
found to be 0.75. In our study, the Cronbach alpha
coefficient was found to be 0.90.

Data Analysis: Data were evaluated in a
computer environment and p<0.05 was accepted as
statistically significant. To analyze the data,
frequency distributions were used for categorical
variables, descriptive statistics (mean+SD) were
used for numeric variables, and Chi-Square Test
was used for the relationship between two
categorical variables.

Ethical Considerations: To conduct the
study, written permissions were received from
Duzce University Non-invasive Health Research
Ethics Committee (Decision No: 201886), Duzce
University Health Practice and Research Center,
and Basaran Gengdogan, who developed the PMS.

RESULTS

In the research, it was found that the study
participants received an average PMSS score of
129.67+19.17. It was determined that 82.9% of
women experienced PMS (Table 1).

Table 1. PMS Experiences of Women

n(n=357) %

PMS
Have PMS (>110) 296 82.9
Do not have PMS (<110) 61 17.1

The mean age of the women who
experienced PMS was found to be 27.94+3.982
years. Of these women, 84.1% were married, 63.5%
were high school graduates, and 55.1% were not
employed (Table 2).

Table 2. Distribution of Sociodemographic
Characteristics of Women Experiencing PMS
(n=296)

Overall, 68.9% of the women’s mother or
sister had also experienced PMS. In our study, it
was determined that women who experienced PMS
experienced anger (93.6%), stomach pain (56.1%),
mild depression (46.3%), and headache (44.6%),
breast tenderness (31.1%), and abdominal swelling
(20.3%). A total of 62.8% of women experienced
their symptoms 2-6 days before menstruation, and
they experienced their symptoms for an average of
459+1.531 days. Of the women, 99.7%
experienced pain during their menstrual period,
98.3% took painkillers to subdue their pain, and
90.2% did something other than taking medicine.

It was found that 83.5% of the women who
participated in the current study used TCM
practices (Table 3).

Table 3. Distribution of the Characteristics of
Women Experiencing PMS regarding TCM* Use
(n=296)

n %
Know TCM practices
Yes 124 41.9
No 25 8.4
Some 147 49.7
Believe TCM practices
Yes 121 40.9
No 35 11.8
Some 140 47.3
Use TCM practices
Yes 248 83.8
No 48 16.2

Min.—Max. Mean = SD
Age 1840 27.94+3.982
n %
Education Status
Literate/Primary school 23 7.8
Secondary school 12 41
High school 188 63.5
College and higher 73 24.7
education
Employment status in an income generating job
Yes 133 44.9
No 163 55.1
Marital Status
Married 249 84.1
Single 47 15.9

Min.=Minimum, Max.=Maximum, SD=Standard Deviation.

* TCM: Traditional and Complementary Medicine

Furthermore it was found that, of these
practices, fennel tea (26.2%) was used most among
all the herbal medicines, with 60% of users
experiencing benefits as a result. Women reported
that, of those who used body therapies, most used
apply massage (21.8%), with 90.7% of massage
users reporting that they experienced benefits as a
result. Among mind and body techniques, women
used walking (23.8%) and yoga (11.7%) the most,
with 93.1% of those who used yoga and 96.6% of
those who used walking experiencing benefits as a
result. Women who apply hypnosis reported that
they did not experience any benefits as a result. It
was determined that 85.1% of women took
showers, 90.7% undertook hot application on their
abdomens, and that 99.5% of the women who used
hot application experienced benefits as a result
(Table 4).
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Table 4. Uses and Benefits of TCM for Women Experiencing PMS (n=248)

USAGE STATUS BENEFIT STATUS

Yes, | No, I experienced no

TCMPRACTICES Yes, | use No, I do not use experienced benefits
benefits

Herbal Medicines n % n % n % n %
Fennel tea 65 26.2 183 73.8 39 60.0 26 40.0
Rose tea 8 3.2 240 96.8 0 0.0 8 100.0
Applying olive oil on stomach 8 3.2 240 96.8 3 375 5 62.5
Taking vitamin supplement 0 0,0 248 100.0 - - - -
Body Therapies
Massage 54 218 194 78.2 49 90.7 5 9.3
Acupuncture 3 12 245 98.8 2 66.7 1 333
Acupressure 0 0.0 248 100.0 - - - -
Applying reflexology 1 0.4 247 99.6 1 100.0 0 0.0
Applying phytotherapy 0 0.0 248 100.0 - - - -
Mind and Body Techniques
Yoga 29 17 219 88.3 27 93.1 2 6.9
Physical exercise 10 4.0 238 96.0 8 80.0 2 20.0
Walking 59 23.8 189 76.2 57 96.6 2 34
Sport 4 1.6 244 98.4 3 75.0 1 25.0
Praying 6 24 242 97.6 4 66.7 2 33.3
Relaxation exercises 12 48 236 95.2 9 75.0 3 25.0
Listening to music 26 10.5 222 89.5 21 80.8 5 19.2
Hypnosis application 4 1.6 244 98.4 0 0.0 4 100.0
Hot application
Shower 211 85.1 37 14.9 210 99.5 1 05
Hot application on abdomen 225 90.7 23 9.3 223 99.1 2 0.9

In the current study, among those women
experiencing PMS, a statistically significant
relationship was found between age, education,
employment status, the experience of similar
symptoms among their mothers or sisters before
menstruation, and the use of TCM practices
(n=248) (p<0.05). Accordingly, the use of TCM
among women aged 26-30 years (90%) was found
to be significantly higher than the use of TCM
among those aged 31 and older (73.1%) (Table 5).
Concerning education status, the rate of TCM users
among literate/primary school/secondary school
graduates (45.7%) was found to be significantly

lower than the rate of TCM users among high
school graduates (85.6%) and those individuals
who had graduated from college or higher levels of
schooling (97.3%, Table 5). The use rate of TCM
among employed women (91%) was found to be
significantly higher than the use rate of TCM
among non-working women (77.9%) (Table 5). The
use rate of TCM among those women whose
mothers or sisters had experienced PMS (96.7%)
was found to be significantly higher than the use
rate of TCM use among those women whose
mother or sister had not experienced any PMS
(80.5%) (Table 5).

Table 5. Examining the Relationship between the Age, Education Status, Employment Status, PMS History

among Mothers or Sisters of and TCM Use (n=248)

Use TCM Do not use TCM Total X2, p
N 64 15 79
18-25 % 81.0 19.0 100.0
N 135 15 150 10.305,
Age Group 26-30 % 90.0 10.0 100.0 0.006*
. N 49 18 67
81 and higher % 731 26.9 100.0
Literate- Primary/ Secondary N 16 19 35
school % 45.7 54.3 100.0
Education Hiah school N 161 27 188 47.569,
Status g % 85.6 14.4 100.0 0.000***
College and higher education L\IA) 97713 227 15(?0
Yes N 121 12 133
% 91.0 9.0 100.0 9.199,
Employment Status N 197 36 163 0.002%*
No % 77.9 22.1 100.0
Having complaints in the Yes L\IA) S}gi 363 1%%40 20156
mother or sister prior to the - - - R
menstruation No (’;i 8?)05 1275 lgg 0 0.0007*=

x?=Chi-Square Test, p=Significance Level ***p<0.001
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DISCUSSION

In this study, which was carried out to
determine TCM practices used by women
experiencing PMS, it was found that 82.9% of
women experience PMS. Those studies conducted
in Turkey determined that PMS prevalence ranges
between 20.1% and 65% (5-10). The number of
questionnaires and scales used to diagnose PMS
and determine PMS severity is increasing. In
Turkey, a growing number of scales, such as the
PMSS, the Premenstrual Assessment Form, and the
Menstrual Distress Complaint List (MDQ) are used
(25). This is considered to be based on the use of
different methods, the age of the studies, and
differences and changes concerning the professional
group, universe, and samples used.

In our study, it was determined that 83.8%
of women who experience PMS use TCM practices.
The TCM use rate in Turkey ranges between 60%
and 98.3% (14-17). On examination of TCM
practices globally, it was found that 42.1% use
TCM practices in the USA, 48.2% use them
Australia, 49.3% in France, 70.4% in Canada, 40%
in Columbia, 71% in Chile, 70% in China, and that
80% use them in African countries (26). In Peltzer
et al.’s study conducted across 32 countries, it was
determined that 26.4% of the study participants use
TCM practices (27). According to these results, it
can be interpreted that the transnational and
regional differences of the TCM use may differ
based on the research method used, universe—
sample differences, and sociocultural characteristics
of the places in which the research was conducted.
The TCM use rate of women in our study was
found to be higher when compared with those in the
literature. This finding might be because the
prevalence of women visiting the doctor for
treatment when experiencing PMS is low in
Turkey, and also because TCM practices such as
hot application to the abdomen, taking a shower,
and drinking herbal tea are known and applied by a
wide section of society.

The rate of TCM use among women in our
study was found to be higher among those who
believed TCM practices were effective (47.3%).
Based on this finding, it can be considered that the
belief in TCM practices have positive effect on
TCM use.

The most commonly used TCM practices of
the women who experience PMS were determined
as follows: hot application on abdomen (90.7%),
hot shower (85.1%), fennel tea (26.2%), walking
(23.8%), massage (21.8%), yoga (11.7%), and
music (10.5%). Almost all of the women who
undertook hot application on the abdomen and who
took hot showers (99.1-99.5%) experienced
benefits as a result. Certain scientific papers have
proved the efficacy of hot application (20,28).
Among those studies conducted in Turkey, it was
found that the prevalence of hot application among
women ranges between 32.3% and 75.6%

(20,21,29). Our study findings show similarities
with those of the literature.

The current study determined that fennel tea
was the most used herbal medicine among the
TCMs. In their study, Wong et al. determined that
19.4% of the women use herbal/traditional practices
(30). Comparatively, among Turkish studies Keskin
et al. (21) remark that the use rate of herbal product
was 63%, while Gun et al. (20)’s study, which was
carried out to prevent dysmenorrhea as one of the
PMS symptoms, found that 4.6% of the women
consume fennel tea. Jahromi et al. (31) found that
fennel tea prevents uterine contraction and reduces
of the severity of feelings of dysmenorrhea among
the most frequently observed PMS symptoms. In
our study, 60% of the women who drank fennel tea
reported that it provided benefits. Accordingly, the
literature supports our study.

It was determined that, among TCM body
therapies, the most commonly used by the women
was massage, with a majority of these women
reporting that they benefitted as a result (90.7%).
Keskin et al. (21) determined that the student
participants in their study mostly used massage
(76.8%) to reduce their PMS complaints.
Furthermore, in their study conducted with students
experiencing PMS, Lotfipur-Rafsanjani et al. (28)
found that PMS applying massage reduces physical,
mental, and psychological symptoms of PMS.
Shafeequa (2017) determined that foot massage
decreases the symptoms of the women with PMS
women with PMS (32). These findings form the
literature support those of our current study.

Women stated that they mostly practice
walking, yoga, and listening to music among the
body and mind techniques of TCM. Of the women
who practice yoga, (93.1%) reported that they
benefitted as a result. In a study conducted in India,
yoga was found to have positive effects in
decreasing anxiety, heart rate, and blood pressure of
women with PMS (33, 34). Divedi et al. (35)
determined that there is a reduction in many PMS
symptoms, such as anger, nervousness, worry,
depressive mood, and being unable to concentrate,
among women practicing yoga as a TCM. In our
study, 27 out of the 29 women who practiced yoga
reported that they benefitted as a result, a finding
that is similar to those in the literature. Women who
used the method of listening to music that may be
interpreted as the mean age of the group who
experiencing PMS is young (27.94+3.982) and they
aim to distract their attention to another way.

In the current study, among those women
who experience PMS, a statistically significant
relationship was found among age, education,
employment status, having mothers and sisters with
a history of PMS, and the use of TCM practices
(n=248) (p<0.05). Accordingly, the TCM usage rate
of among those aged 26-30 (90%) was found to be
higher than those aged 31 or older (73.1%). In the
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study by Kutlu et al. (36), in the collection of Frass
et al. (37), the use rate of TCM was found higher
among those women in the middle age group and
with a higher education status. In our study, it was
found that TCM use increases with increased
educational level (primary/secondary school,
45.7%; high school, 85.6%; college and higher
education, 97.3%). Buda et al. (38) and Kutlu et al.
(36) determined that individuals with higher
education status have positive attitudes toward the
use of TCM methods. These findings form the
literature support those of our study.

The use of TCM practices were also found
to be higher among employed women (91%) when
compared with women not in employment (77.9%).
Gungormiis et al. (39) found that the use of TCM is
significantly high among employed and self-
employed women. This information in the literature
supports our study. The use rate of TCM was found
to be higher in those women whose mothers or
sisters have a history of PMS (68.9%) when
compared with those women with mothers or sisters
do who experienced no negative symptoms in the
premenstrual period (31.1%). Keskin et al. (21)
found that students who use TCM practices to
reduce their complaints during PMS mostly learned
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Extension Block Pinning of Mallet Fractures: Comparison

Between Early and Delayed Surgery

ABSTRACT

Obijective: The objective of this study was to compare the outcomes of individuals who
had acute mallet fracture treatment early versus those who underwent delayed surgical
treatment.

Methods: This was a retrospective cohort study in which all patients were skeletally
mature and underwent closed extension pinning surgery for Doyle Type 4B mallet
fractures. Crawford criteria were used to evaluate extension lag, loss of DIP joint flexion,
and pain outcomes following surgery. All patients were evaluated clinically and
radiographically.

Results: There were 16 females and 32 males with total of 48 patients in this study. The
mean age at the time of surgery was 31.50 £ 9.75 years (range, 19-60 years). A total of 30
patients with early surgical treatment of mallet fractures and 18 patients with delayed
surgical therapy were included in the study. There was no significant difference in the
active flexion of the DIPJ, Crawford criteria (p=0.085, p=0.907, respectively), except for
complication rates (p=0.045).

Conclusions: When compared to the early closed extension-block pinning technique, the
delayed closed extension-block pinning technique yielded a satisfactory functional outcome
in the treatment of mallet fractures.

Keywords: Mallet Fracture, Closed Surgery, Ishiguro Technique, Delayed Surgery.

Mallet Kiriklarinda Ekstansiyon Blok Pinleme: Erken ve

Gecikmeli Cerrahi Karsilastirmasi

OZET

Amag: Bu calismanin amaci, erken donem mallet kirigt cerrahisi yapilan hastalarla
gecikmis donem cerrahi tedavi uygulanan hastalarin sonuglarii karsilagtirmakti.

Gereg ve YOntem: Bu retrospektif kohort ¢alismaya Doyle Tip 4B mallet kirig1 nedeniyle
kapali ekstansiyon-blok pinleme teknigi uygulanan, iskelet matiirasyonu tamamlanmis
erigkin hastalar dahil edilmistir. Distal interfalangeal eklem ekstansiyon, fleksiyon kaybi ve
cerrahi sonrast agri sonuglarint degerlendirmek igin Crawford kriterleri kullanildi. Tiim
hastalar klinik ve radyografik olarak degerlendirildi.

Bulgular: Bu c¢alismada 48 hastadan 16'st kadin, 32'si erkekti. Ameliyat sirasindaki
ortalama yas 31.50 + 9.75 yil (aralik, 19-60 yil) idi. Mallet kirig1 erken cerrahi tedavisi
uygulanan 30 hasta ve cerrahi tedavisi gecikmis 18 hasta ¢aligmaya dahil edildi. Tki grup
arasinda distal interfalangeal eklem aktif fleksiyonu ve Crawford kriterleri (sirasiyla
p=0.085, p=0.907) acisindan anlamli fark olmamasma ragmen komplikasyon oranlar
(p=0.045) ve ekstansiyon gecikmesi agisindan istatistiksel olarak anlamli fark saptandi.
Sonug: Gecikmis donem kapali ekstansiyon-blok pinleme teknigi, erken donem kapal
ekstansiyon-blok pinleme teknigi ile karsilastirildiginda, mallet kiriklarinin tedavisinde
tatmin edici fonksiyonel sonug vermistir.

Anahtar Kelimeler: Mallet Kirigi, Kapali Cerrahi, Ishiguro Teknigi, Gecikmis Cerrahi.
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INTRODUCTION

Mallet fracture is an avulsion fracture of the
distal phalanx with a terminal extensor tendon,
causing an inability to actively lengthen the distal
interphalangeal (DIP) joint (1). There is no gold
standard treatment method for mallet fractures, and
many alternative treatment methods ranging from
conservative to surgical have been described (2).
There are several techniques for surgical treatment
of mallet fractures reported in the literature. These
treatment techniques include extension block,
percutaneous direct fragment fixation, external
fixator, tension band, pull-out wire technique, open
reduction with Kirschner wire (K-wire), and
internal fixation with plates and screws (1).
Ishiguro et al. described the "extension-block
pinning" technique, which is the most frequently
utilized technique for mallet fracture treatment (3).

While several studies have been conducted
on surgical treatment of acute mallet fractures, only
a few have been conducted on surgical treatment of
delayed mallet fractures (4). The surgical outcome
of delayed mallet fractures is critical since untreated
mallet fractures can result in extension lag, distal
interphalangeal joint (DIPJ) osteoarthritis, and
swan-neck deformity (5).

This study aimed to compare the functional
results of patients who underwent early surgical
treatment for acute mallet fractures with those who
applied 14 days or more after injury and underwent

delayed surgical treatment. We hypothesized that
delayed operative treatment may adversely affect
functional and radiological outcomes.

MATERIAL AND METHODS

This was a retrospective study that was
authorized by the local institutional review board.
Inclusion criteria in this study were patients who
were skeletally mature and underwent surgical
treatment for a mallet fracture with a fracture
fragment (Doyle Type 4B) containing 20%-50%
articular surface (6). Exclusion criteria included
open injury, pure tendinous avulsions, fracture
fragments covering more than 50% of the articular
surface, open physis, and patients under the age of
18. The early surgical treatment group included
patients who were operated on within the first 2
weeks of the injury, while the delayed surgical
treatment group included patients who were
operated on between the 14th and 28th days after
their injury. A total of 30 patients were treated with
the extension-block pinning technique in the early
period, while 18 patients were treated with the
extension-block pinning technique in the delayed
period. The patient's age, gender (male or female),
side of injury, and time to surgery were all recorded
as descriptive data.

This extension-block pinning technique was
performed as described by Ishiguro et al. (3)
(Figure 1).

Figure 1. An illustration of the extension-block pinning technique. a: Inserting the first pin into the middle
phalanx for indirect reduction while keeping the DIPJ flexed; b: DIPJ extension for fracture reduction; c:
Insertion of the second fixation K-wire to keep the DIPJ extended.

Postoperative Management: Patients were
discharged the same day and were seen weekly at
the attending surgeon's office. After clinical and
radiographic confirmation of union (4-6 weeks after
surgery), K-wires were removed and active range of
motion exercises started immediately.

Evaluation: Clinical examinations and
weekly radiographs were used to assess
complications and progression due to bone union
(Figure 2,3). A goniometer was used to determine
the range of motion and extension lag of the DIPJ.
Crawford criteria were used to evaluate functional
outcomes (Table 2) (7).

Statistical Analysis: For statistical analysis,
SPSS 15.0 for Windows was utilized. For
categorical variables, descriptive statistics were
calculated as number and percentage; for numerical
variables, mean and standard deviation were
calculated, as well as minimum, maximum, and
median. The chi-square test was used to compare

the rates between groups. When the normal
distribution condition was met, the T-test was used
to do independent 2-group comparisons of
numerical variables, and when the normal
distribution condition was not met, the Mann-
Whitney U test was utilized. For all analyses, a
p<0.05 was considered statistically significant..

RESULTS

Of the 48 patients included in this study, 16
were female and 32 were male. The mean age at the
time of surgery was 31.50 + 9.75 years (range, 19-
60 years). The study population was divided into
two groups according to the early and delayed
treatment of mallet fractures: the early surgically
treated group consisted of 30 patients, and the
delayed treated group consisted of 18 patients.
There was no significant difference in age, gender,
side, mechanism of injury, and follow-up time
between the two groups (Table 1).
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Figure 2. Preoperative and postoperative lateral
radiographs of the patient who was operated on
with the Extension-Block Pinning technique in the
early period.

Figure 3. Preoperative and postoperative lateral
radiographs of the patient who was operated on
with the Extension-Block Pinning technique in the
delayed period.

Table 1. Demographic and clinical parameters of patients in both groups.

Early surgery Delayed surgery p-value
Age (Years) 32.20 £ 9.63 (19-60) 30.33.23 + 10.12 (19-56) 0.52726*
Gender
Female (%) 11 (22.9%) 5 (10.4%) 0.379**
Male (%0) 19 (39.6%) 13 (27.1%)
Side 0.417**
Right (%) 18 (37.5%) 14 (29.2%)
Left (%0) 12 (25.0%) 4 (8.3%)
Mechanism of Injury 0.202**
Fall (%0) 9 (15%) 9 (18.8%)
Sports Injury (%) 9 (15%) 6 (12.5%)
Work Accident (%) 12 (20%) 3 (6.3%)
Follow-up (months) 17.13 £ 3.74 (12-24) 17.67 £ 3.90 (12-24) 0.640*

*Independent samples t-test.
**Pearson’s chi-square test

Postoperative active range of motion,
clinical and radiological evaluation are shown in
Table 2. The mean extension lag of the DIP joint in
the group of patients treated in the early period
(5.33°) was statistically significantly better than the

other group (10°) (p=0.025). There was no
significant difference between the two groups in
terms of active flexion of the DIPJ, Crawford
criteria, and complication rates (p=0.085, p=0.907,
p=0.45, respectively).

Table 2. Comparison of postoperative results in both groups.

Early Surgery (n = 30) Delayed Surgery (n = 18) p-value
DIPJ extension lag 5.33° +5.56° 10.00° + 8.40° 0.025*
(0° —20°) (0°-25°)
DIPJ flexion 87.67° +4.30° 85.00° £ 6.18° 0.085*
(80°-90°) (70°-90°)
Crawford criteria 0.907**
Excellent 11 (36.6%) 3 (16.7%)
Good 12 (40%) 7 (38.8%)
Fair 7 (23.3%) 7 (38.8%)
Poor 0 1 (5.5%)
Complications (n) 0.045**
None 26 (86.6%) 10 (55.5%)
Pin-tract infection 2 (6.6%) 3 (16.6%)
Nail deformity 1(3.3%) 2 (11.1%)
Osteoarthritis 1 (3.3%) 3 (16.6%)

DIPJ: distal interphalangeal joint, mean + standard deviation, bold values indicate significance
*Independent samples t-test; **Pearson’s chi-square test
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At the last follow-up of the patients who
were operated on in the early period, 11 (36.6%)
were excellent, 12 (40.0%) were good, and 7
(23.3%) fair results were determined according to
Crawford criteria.  Additionally, the distal
interphalangeal joint's mean flexion angle was
87.67 (80-90) degrees, and the mean extension loss
was 5.33 (0-20) degrees. At the last follow-up of
delayed-treated patients, 3 (16.6%) were excellent,
7 (38.8%) good, 7 (38.8%) fair, and 1 (5.55%)
poor. Additionally, the distal interphalangeal joint's
mean flexion angle was 85 (70-90) degrees, and the
mean extension loss was 10 (0-25) degrees.

In the early surgery group, there was one
osteoarthritis, one nail deformity, and two pin-tract
infections; in the late surgery group, there were
three osteoarthritis, three pin-tract infections, and
two nail deformities.

DISCUSSION

In this study, we evaluated the outcomes of
patients with Doyle Type 4B mallet fractures who
presented to the emergency department or clinic
and were treated with the closed extension-block
pinning technique described by Ishiguro during the
first two weeks or longer in the case of delayed
fracture. Although studies on early or delayed
surgery for mallet fractures have been published,
there are no recent studies comparing the results of
both. Additionally, there are studies in the literature
comparing early and delayed surgery for various
fractures (8,9). This study is noteworthy in that it
compares the functional outcomes of early and
delayed surgical treatment for mallet fractures
utilizing the extension-block pinning technique.

Nonsurgical treatment of mallet fractures
with less than one-third joint involvement and no
volar displacement of the distal phalanx has
resulted in satisfactory pain alleviation and
functional extension recovery (10,11). Typically,
more than one-third of the articular surface of the
distal phalanx is recommended for surgical
treatment (13,3). In our study, we used the closed
extension pinning technique for a mallet fracture
with a fracture fragment (Doyle Type 4B)
containing one-third to two-thirds of the articular
surface.

Closed extension-block pinning of acute
mallet fracture reported excellent functional
outcomes and patient satisfaction (14). Agarwal &
Akhtar, and Kootstra et al. reported the results of
extension-block pinning for mallet fractures that
had been delayed for more than three weeks in their
study. In comparison to previous studies, their
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An Empirical Study on Determining the Communication and

Empathy Skill Levels of Healthcare Professionals

ABSTRACT

Obijective: This study was conducted to determine the communication skills and empathy
levels of healthcare professionals working in a public hospital in Ankara and to determine
the relationship between them.

Methods: This study, which is based on the field research method, is carried out in order to
determine the communication skills and empathy levels of healthcare professionals working
in a public hospital in Ankara, and to reveal the relationship between communication skills
and empathy level. The data in the study, which was designed as a descriptive field study,
was collected by face-to-face questionnaire technique from 385 healthcare workers in
Ankara city center between February and March 2021.

Results: Research findings show that the participants have moderate communication skills
and empathy. Communication skills and empathy levels of healthcare professionals do not
differ according to their gender. As the weekly working time increases, communication
skills and empathy levels decrease. There is a positive and significant relationship between
communication skill level and empathy.

Conclusions: The results of the research indicate that the level of empathy is a positive
determinant of communication skills, in other words, as the empathy level increases, the
communication skill level increases.

Keywords: Communication Skills, Empathy, Healthcare Professionals.

Saghik Cahsanlarimin iletisim ve Empati Beceri Diizeylerinin

Belirlenmesi Uzerine Ampirik Bir Calisma

OZET

Amag¢: Bu c¢alisma, Ankara’da yer alan bir kamu hastanesinde hizmet veren saglik
calisanlarinin iletisim becerileri ve empati diizeylerini tespit etmek ve aralarindaki iliskiyi
belirlemek i¢in yapilmistir.

Gereg¢ ve Yontem: Saha arastirmasi yonteminin esas alindigi bu arastirmada, Ankara
merkezindeki bir kamu hastanesinde gorevli saglik c¢alisanlarinin iletisim becerileri ve
empati diizeylerini belirlemek, iletisim becerileri ve empati diizeyi arasindaki iliskiyi ortaya
koymak amaciyla yapilmistir. Betimleyici bir alan arastirmasi olarak tasarlanan galigmada
veriler, Subat-Mart 2021 tarihleri arasinda Ankara merkezdeki 385 saglik ¢alisanindan yiiz
yiize anket teknigi ile toplanmustir.

Bulgular: Arastirma bulgular1 katilimcilarin orta diizeyde iletisim becerileri ve empati
durumuna sahip olduklarini gdstermektedir. Saglik ¢alisanlarinin cinsiyetine gore iletisim
beceri ve empati diizeyi farklilasmamaktadir. Haftalik ¢aligma siiresi artikga iletisim beceri
ve empati diizeyi diismektedir. iletisim beceri diizeyi ile empati durumu arasinda pozitif
yonde anlaml iliski bulunmaktadir.

Sonug: Arastirma sonuglari, empati diizeyinin iletisim becerilerinin pozitif yonde anlamli
belirleyicisi olduguna, bir bagka anlatimla, empati diizeyi arttikca, iletisim beceri diizeyinde
de bir artis yasandigina igaret etmektedir.

Anahtar Kelimeler: iletisim Becerileri, Empati, Saglik Calisani.
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INTRODUCTION

While the fast developments in technology
consist a help to communications, on the other
hand, the complexities of a globalizing world can
sometimes make technology a hindrance to starting
communication. Thus, today’s communication has
made the mastering of communication technologies
and skills a requirement. Because the human being
is a social entity on his/her own, his/her need for
communication never ceases (1). The human tries
to communicate from the first beginnings of his/her
life. The fundamentals of communication is an
interaction between individuals that is based on
trading emotions and thoughts (2). Further,
communication is a symbolic process that includes
the reproduction, maintenance and transformation
of a reality (3). In a context of healthcare
communication, healthcare related individuals
and/or groups communicate with their respective
targets and include the transaction of information,
views and emotions between healthcare
professionals and patients and their relatives(4).
Without doubt, an effective and quality healthcare
service is related directly to the communication
skills of healthcare professionals. Because all
healthcare professionals work in a context of face-
to-face  communication,  possessing  strong
communication skills is of much importance (5).
Naturally, communication skills are important for
all positions in human life, but they acquire an
added importance while tending to the sick
individual. These skills are a professional
requirement for all healthcare staff and must be
used in every interaction with the patient (6).

Generally, also symbols and signs can be
used alongside spoken and written words, for the
communication of thoughts, views and information.
The process of communication starts with the
conveying of a first message or information by a
sender —a speaker or writer- to the receiver —the
audience or reader- through an instrument or
channel. The process continues with the sender
coding the message —interpreting it-, making a
feedback (7). Thus, communication is “an ongoing
process where meaning is induced in the minds of
the involved persons by the two directional flow of
verbal and nonverbal messages” (8). Considered
that most of the problems that are encountered in
close interaction result from ineffective
communications, the importance of acquiring
communication  skills is  obvious.  While
communication is prevalent throughout everyday
life, effective and reliable communication is not to
be taken as granted. Effective and reliable
communication is possible when the involved
persons share a mutual sense of understanding and
respect, and the affirmation that they are
understanding and are understood. While there is
research that stresses the innate and intuitional
aspects of communication, many studies show that

most aspects of communication are acquirable by
learning and training (9).

According to  Grover, fundamental
communication skills are, listening, asking open
ended questions, asking closed questions,
explaining, interpreting, using facilitatives,
evaluating non-verbal expressions, and silence.
Listening is a part of being sensitive to the other
person and requires an interest to the other person.
It includes participatory skills, maintaining eye
contact, striving to solve or interpret the message.
Asking open ended questions; is the key to an
effective conversation. These are questions that
cannot be answered with a simple “yes”, “no” or a
short sentence. At routine conversations, closed
ended questions are most effective when they are
weaved with open ended questions or
interpretations. They should not be used as the main
conversation technique. Asking closed questions;
while open ended questions are good for getting
additional information, getting to the truth requires
closed question and they are obligatory in
emergencies. Explaining questions are another kind
of open ended question. The aim is to open up the
conversation and encourage the partners to give
further details of previously shared information and
get the most of the interaction. Interpretation; the
person gets the message and transforms it by
interpreting, helps detailing the cognitive meaning
for the co-workers. Using facilitators; facilitators
are expressions, questions or actions that encourage
colleagues or other individuals to continue to share
information. Behaviors like nodding, smiling and
questions like “how come?”, “if it’s convenient”,
“and then?” are examples for communication
facilitating  actions.  Evaluating  non-verbal
expression; is among the most important skills to
develop. It is described as “the content level of a
message”. Examples are, facial expressions, eye
movements, gestures and postures, and personal
space. Silence; another skill for enhancing the
communication is the usage of silence. Short, silent
stops of a couple of seconds or longer with
accompanying eye contact or a small nod can
encourage a speaker to continue (8).

Good communication skills help build
respectful, efficient relations between healthcare
workers and patients, their relatives, and coworkers
and also improve personal leadership qualities,
solving conflicts and also in helping to motivate
others. They are essential for helping patients to
understand their health situations, their problems
and their treatment plans. Persons with effective
communication skills can also manage unforeseen
professional situations better (10). Perfection in
communication skills and inter-personal skills are a
universal requirement for healthcare workers who
work in a multi-faceted work environment. This
requirement is a direct result of patient expectations
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and forms the prerequisite for the work in an
increasingly complex hospital environment (11). In
recent years, the aim for improving service quality
and patient satisfaction has increased the emphasis
on the learning and training of communication.
Findings over the negative impact of ineffective and
insufficient communication on patients are
accumulating with each day. Conversation styles
and behaviors of healthcare workers determine the
degree of the benefits that patients gain from the
communication. Considered that the quality of
communication between the doctor and his/her
patient affects all related processes, the importance
of the issue is obvious (12).

Our ability for understanding others and
relating to them is partially a function of empathy.
The speed and accuracy of our inferences that we
make about the feelings, objectives, attitudes,
motives, beliefs, intents and behaviors of others
determine to a great extent the contributions we
make to a given social situation and also determine
the valuation that others make about us. Thus,
empathic  comprehension is an  important
determinant of our communication proficiency but
also it is a personal characteristic that is helpful in
feeling out your way of action or convincing others
to adhere to a particular way of action (13).
Empathy is for humans a most important quality
and for healthcare empathic behavior is
fundamental. A patient-centered therapy requires
emphatic healthcare practitioners (14).

Empathy in its most basic form, is the
human ability to imagine placing yourself into the
shoes of another person or to “feel his/her distress”
(14). In other words, empathy is a person's ability to
accurately perceive and understand the emotions of
another person. Empathy is a multi-dimensional
concept that includes emotional, cognitive,
behavioral, moral and communicative components.
The outcome of empathic communication for
healthcare workers is the ability to form good
interpersonal relations with co-workers and the
management. Empathy is the ability to feel how
others feel (8). In other words, empathy is a process
where someone ties to mirror the viewpoint of
another person in order to gain a glimpse into their
thoughts and feelings. As a result, by placing us
into the shoes of another person, empathy promises
to look into his/her mind (15).

Increasing awareness to the advantages of
mastering communication skills in the business
world have aroused interest into this field and
scholarly research has increased as well. The
related literature encompasses most studies about
healthcare workers (16, 17, 18, 19, 20, 5),
university students (21,22), teacher trainees (23)
and business people (24).

Our study aims to evaluate the
communication skills and empathy levels of
healthcare workers by various variables. This paper
tried to find out the particular communication skills

and empathy levels and their mutual relations of
healthcare workers in public hospitals located in
Ankara.

Based on the above literature, the
hypotheses formed in line with the purpose of the
study are shown below:

Hai: There is a statistically significant relationship
between communication skills and empathy levels
according to the unit they work in.

Hz: Communication skills and empathy levels differ
significantly according to the weekly working
hours.

Hs: Communication skills differ significantly by
gender.

Hs: The level of empathy differs significantly by
gender.

Hs: There is a positive and significant relationship
between the communication skills and empathy
tendency levels of the participants.

MATERIAL AND METHODS

A descriptive survey has been designed to
assess the communication skills and empathy levels
of healthcare workers working in Ankara.

Selection of the Sample and the
Implementation of the Survey: The sample
consisted of healthcare workers of 19 years and
older, who were working in public hospitals in
Ankara. Data was collected by conducting a face to
face questionnaire from 385 random participants of
which 41.3% were men (N=159) and 58.7% were
women, thus allowing a gender comparison.

Age distribution in the sample was 19
youngest, oldest 63 years, the average of the sample
was 32 years.

74,3% of the participants were university
graduates, 15.3% were high school, 8.3%
postgraduate, 8% middle school and 1.3% were of
elementary school education.

Data Collection Tools: The questionnaire
consisted of 46 questions in 4 sections. The utilized
scales are given below:

Communication Skills Evaluation Scale:
As adapted by Korkut, Owen and Demirbas-Celik
(25), it is a 5 scale Likert-type scale, including 25-
statements and developed for the evaluation of
communication skills of adults. While early studies
had used a 4 points scale, later studies standardized
a 5 point scale beginning with “never” (1) rising up
to “always” (5). The scale does not include reverse
items, high points means that the participants in
question evaluated his/her communication skills
positively (26). Korkut Owen and Demirbas-Celik
have found in their study, for the reliability of the
scale, the Cronbach alpha coefficient as 0.94 (25).
Our study’s Cronbach Alpha reliability index has
been found as 0.90.

The Toronto Empathy Scale; The Toronto
Empathy Questionnaire (TEQ), is a 5-scale Likert-
type scale that has been developed to evaluate the
empathy levels of individuals, with a self-
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declaration style, one dimensional, 16 items (8
items are counted negative, 8 items are counted
positive). During the development of the Toronto
Empathy Questionnaire, the researchers aimed to
evaluate empathy as an emotional process, contrary
to existing other questionnaires. The Toronto
Empathy Questionnaire has been developed by
Spreng and others (2009) and adapted to Turkish by
Totan and colleagues, and includes reverse coding.
The reverse coded items are: 1-3-5-7-8-9-11-12.
Higher points indicate higher levels of empathy.
The scale is one dimensional (27). The reliability of
the scale has been found as Cronbach’s Alpha index
0.83.

The Tests Used in the Data Analysis: The
survey was conducted between 24.02-12.03.2021
by face to face interviews. The questionnaires were
analyzed by statistical software. The points that
were obtained by The Communication Skills and
Empathy scales were found showing a normal
distribution by the Kolmogorov-Smirnov test, thus
parametric test were chosen for the data analysis.
The demographics of the healthcare workers were
shown by Frequency Analysis. To find out whether
the communication skills levels and the empathy

inclination levels would differ in relation to gender,
Independent Sample T-Test was used, to determine
the differences in relation to weekly work hours,
One-way analysis of variance (ANOVA) was used.
Linear Regression Analysis was used on the
findings of the empathic tendency to predict
communication skills. The level and direction of the
relationship between communication skill levels
and empathic situation was explored by Correlation
Analysis.

RESULTS

Findings and Interpretation: This caption
evaluates first the communication skills level, the
empathic tendency situation and the descriptive
statistics results of communication skills; then, the
relationships between communication skills and
empathy tendency situation are investigated
thoroughly.

Communication Skills Level: The points
given by the participants for the communication
skills scale, gave totals ranging from 53 to 125
points. The communication skills level average of
the participants’ is X=101.84. The Standard
Deviation of the distribution was found as 11.42.

Table 1. Communication Skills Level Differences by Gender

Gender N X t-value Sig.
Women 226 102.16
Communication Skills Level Men 159 101.37 0.66 .504
Communication  Skills Levels of the meaningful differences between men’s and

participants did not show any meaningful difference
in relation to gender (t= 0.66; p> .05). Participant
women (X=102.16) and men (X= 101.37) obtained
close communication skills points. These results
show that Hypothesis 3 is rejected. Korkut, Owen
and Demirbasg-Celik (29), in their study found

women’s communication skills scale totals, namely
in the dimensions of effective listening and non-
verbal communication and adherence to
communication principles which made them
conclude that women showed better communication
skills.

Table 2. Differences in the Communication Skills Level in relation to Weekly Work Hours and the Work Unit

Weekly Work Hours N SD X F Sig.
Communication 40-45 286 11.12 102.6
Skills Level 46-50 68 11.87 101.3 5.66 .004
51-56 31 11.52 95.5
Work Unit N SD X F Sig.
Communication Surgical Service 37 11.9 104.0
Skills Level Internal Diseases Service 45 11.62 97.4 4.28 .014
Other Service Units 303 11.19 102.2

On the other hand, the communication skills
levels show meaningful differences in relation to
weekly work hours (F= 5.66; p< .05). As we
investigate the 5% Tukey Test results, the
differences occur between those who work 51-56
hours a week and those who work 40-45 and also
46-50 hours a week. Those who work 51-56 hours a
week show a lower level (X = 955) of
communication skills than those who work 40-45
hours a week (X = 102.6), and those who work 46-
50 hours a week (X = 101.3). Obviously,
communication skills levels fall with increasing
work hours. A parallel study that was conducted by

Akgiin, Sahin and colleagues (16), found that the
communication skill levels of nurses decreased with
increasing work hours. Meaningful differences in
communication levels occurred also in relation to
the work units (F= 4.28; p< .05). 5% score of the
Tukey Test show differences between the wards of
Internal Diseases, Surgical Service and also the
other units.

The healthcare workers in the Internal
Diseases Service show lower communication skills
levels (X = 97.4) than those working in the Surgical
Service (X = 104.0), and also from those working
in other units (X = 101.3).
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On the other hand, Akgiin, Sahin and friends in
their study, did not find any meaningful differences
between the communication skills levels of nurses
working in different wards (16). The obtained
results indicate that Hypothesis 1 was confirmed.
Empathy Level: The totals of the empathy
scale were ranged from 32 to 65. The
communication skills average was X= 50.85. The

Standard deviation for distribution found as 8.32.
Participants’ Empathy levels did not show any
meaningful differences in relation to gender (t=
1.67; p> .05). Women (X= 51.45) and men (X=
50.01) showed close values of Empathy level
scores. The results show that Hypothesis 4, which
predicts that empathy level differs significantly
according to gender, was rejected.

Table 3. Empathy Levels Differences in Relation to Gender

Gender N X t-value Sig.
Women 226 51.45
Empathy Levels Men 159 50.01 1.67 .094

Table 4. Empathy Level Differences in Relation to Weekly Working Hours

Weekly Working N sD X F Sig.
Hours
40-45 286 7.94 52.02
Empathy Levels 46-50 68 8.53 48.36 12.93 .000
51-56 31 8.25 45.54

Differences in the weekly working hours
showed also meaningful differences in the empathy
levels (F= 12.93; p< .000). A Tukey Test of 5%
meaningfulness results showed that difference
occurred between those who worked 51-56 hours a
week and those 40-45 hours and those who worked
46-50 hours a week. Those working 51-56 hours a
week showed a lower empathy level (X = 45.54)
compared to those working 40-45 hours a week (X
=52.02) and those working 46-50 hours a week (X

= 48.36). It is obvious that with increasing work
hours, empathy level averages fell. The obtained
results indicate that Hypothesis 1 was confirmed.
The Empathy  Situation as the
Determinant of Communication Skills Levels: In
this part of the study, the explanatory power of the
empathy situation of healthcare workers for their
communication skills level was explored by Linear
Regression Analysis as shown on Table 5.

Table 5. Linear Regression Analysis showing Effect of Empathy Level on Communication Skills Level

Beta (B) t Sig.

(Constant) Communication Skills Level 73.085 2918 000
(Index)

Empathy Level (Index) .565 412 8.84 .000

R2=,170; Adjusted R? =,167; F=78,25; df=1; p=,000

As the result of the empathy level taken as
an independent variable into the model, the
regression index was found as 565. The Empathy
level explains for 16.7% of the communication
skills total variance. To find out whether

communication skills levels would predict empathy
levels, B and t values analysis showed (p=.412; p<
.001) that indeed empathy levels predicted
positively and meaningful the communication skills
scores.

Table 6. Relationship between Empathy Level and Communication Skills

Communication Skills Level

Empathy Level A412%*
Note: ** Correlation is significant at the 0.01 level (2-tailed).
To explain the strength and direction of the helps individuals establishing effective

relationship ~ between empathy level and
communication skills, the results of a Correlation
Analysis were studied which indicated a medium-
level positive meaningful relationship (r= .412; p<
.01). With other words, with rising empathy level,
communication skills levels also increased. These
results show that Hypothesis 5 is confirmed.

DISCUSSION
Empathy plays a particularly important role
in interpersonal relations as a facilitating ability that

communication. While communication skills are
important throughout all stations of life, they
increase in importance when tending to a sick
individual. These skills are required for all
members of the healthcare team and should be
prevalent throughout all encounters with the patient
(6). With another words, as for the whole of society
and at all stages of life, communication in
healthcare professions is the essence of the
processes that aim to reestablish balance in
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destabilized systems. Healthcare workers (doctors,
nurses, midwifes, and etc.) are using
communication  techniques in  determining
problems, solving problems, coping with stress, and
at training for healthcare. From this aspect,
communication skills represent a very important
professional value.

Descriptive statistical findings indicate
medium-level communication skills and empathy
for healthcare workers in average. The study found
that the average of the total scores for
communication and empathy skills of healthcare
workers was at medium-level. The study also found
that with increasing weekly work hours, the average
communication and empathy skills score decreased.
Similar findings were presented by research in the
literature (16, 18).

As we look into the relationship of gender
with communication and empathy skills levels, our
findings presented close scores which shows no
meaningful differences between men and women.
These results do not corroborate with some similar
studies in the literature that reveal a meaningful
relationship between gender and communication
skills-empathy tendency (28, 5). Similarly, Korkut,
Owen and Demirbas-Celik’s study indicated in the
total score for communication skill scale, men and
women showed meaningful differences in the
dimensions of effective listening and nonverbal
communication and adherence to communication
principles. The related study results indicate a
difference in favor of women (29).

The most important finding of this study is
the affirmation of a meaningful positive
relationship between the communication skills and
empathy skills of healthcare workers. So,
communication skills level rises with the rise in
empathy level. The findings prove that in the event
of the participants in our study, healthcare workers’
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The Effect of Education with Simulated Patient on the
Empathy Attitudes of Medical Students: An Intervention

Study

ABSTRACT

Obijective: In this study, it was aimed to investigate the effect of simulated patient and
education on the empathy levels of third-year students in medical school.

Methods: The study was carried out with 269 volunteer students. As a data collection tool,
a short information form and the Jefferson Empathy Scale-Student Form were used. The
scale was applied twice before and after the interview. Paired t test and Wilcoxan test were
used for comparisons between the two groups.

Results: The average age of the students was 21+2.04 and 54.6% (n=147) were female.
Total empathy scores of the students was found as 116.63+17.86 before the interview, and
117.35+18.48 after the interview, but this increase was not statistically significant (p>0.05).
After the interview, a significant increase in the total empathy scores of female students
(p<0.05) was detected. Women's total empathy scores before and after the interviews were
significantly higher than male students (p<0.05). The total scores of the students who
prefered the medical school due to their ideal/willingness to help people before
(117.92+17.15) and after (119.10+£17.68) the interview was significantly higher than the
students who prefered the medical school due to other reasons (p=0.01). No significant
difference was found between the empathy scores of students with and without doctors in
their family (p>0.05). Ninety-four percent of the students emphasized that empathy was
what they realized as the most important thing in this interview.

Conclusions: Education with the simulated patient affects empathy attitudes. After the
experience of giving bad news with the simulated patient, nearly all of the students
understood the importance of empathy in patient-physician communication.

Keywords: Simulated Patient, Bad News, Empathy, Medical Education.

Simile Hasta ile Egitimin Tip Ogrencilerinin Empati

Tutumlar: Uzerine Etkisi: Bir Midahale Calismasi

OZET

Amag: Bu calismada, simiile hasta ile egitimin tip fakiiltesi ii¢lincii sinif 6grencilerinin
empati diizeyleri iizerine etkisinin arastirilmasi amaglandi.

Gere¢ ve Yontem: Calisma goniilli 269 o&grenci ile gergeklestirildi. Verilerin
toplanmasinda kisa bir bilgi formu ile Jefferson Empati Olgegi-Ogrenci Formu kullamldi.
Olgek ogrencilere goriisme oncesi ve sonrasi iki kez uygulandi. Iki grup arasindaki
karsilagtirmalarda Paired t testi ve Wilcoxan testi kullanildi.

Bulgular: Ogrencilerin yas ortalamasi 21+2.04, %54.6’s1 (n=147) kadindi. Ogrencilerin
toplam empati skorlari goriisme oncesinde 116,63+17,86, sonrasinda ise 117.35+18.48
bulundu ancak bu artis istatistiksel olarak anlamli degildi (p>0.05). Goriisme sonrast kadin
ogrencilerin toplam empati skorlarinda anlamli bir artis saptandi (p<0.05). Kadinlarin
gorlisme Oncesi ve sonrasi empati toplam empati skorlar1 erkek Ogrencilerden anlaml
sekilde yiiksekti (p<0.05). Tip fakiiltesini ideal/insanlara yardim etme istegi nedeniyle
tercih eden &grencilerin hem baglangic skorlar1 (117.92+17.15) hem de goriisme sonrasi
toplam skorlar1 (119.10£17.68), diger nedenlerle tercih yapan 6grencilerden anlamli sekilde
yiiksekti (p=0.01). Ailesinde doktor bulunan ve bulunmayan &grenciler arasinda empati
skorlar1 agisindan anlamli farklilik saptanmadi (p>0.05).

Sonug: Simiile hasta ile egitim empati tutumlarini etkilemektedir. Simiile hasta ile
egitimden sonra 0grencilerin tamamina yakini hasta-hekim iligkisinde empatinin 6nemini
anlamgtir.

Anahtar Kelimeler: Simile Hasta, Koti Haber, Empati, Tip Ogrencisi, Tutum, Tip
Egitimi.
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INTRODUCTION

Empathy is "one's ability to look at things
through one's eyes, while putting themselves in
someone else's shoes" (1). This feature, also called
clinical empathy in health communication, is also
defined as "the ability to understand the patient's
internal  experiences and  perspective  and
communicate this understanding to the other side"

(2).

Empathy is one of the most important
elements of patient-physician communication and is
a psychological process with cognitive and
emotional dimensions, not just an attitude (3).
While the emotional dimension consists of passive
responses of the individual to the other person's
emotions, cognitive dimention is accepted as an
active, and improvable skill (1, 4).

Research shows that physicians are poorly
trained in emotionally charged subjects such as
empathy and compassion (5). However, there are
many proven benefits of empathic approach in the
patient physician relationship.

Empathy is an approach that increases a
patient's trust to the doctor (6). Empathy reduces
conflict, calms the patient, ensures positive
communication and increases the behavior of help.
Communication and empathy skills increase patient
satisfaction and have a direct positive effect on
health outcomes (7). Empathy has also been
associated with a reduction in allegations of
medical misconduct (3). All those benefits are not
only helping to the patient, but also providing a
positive work environment and job satisfaction for
the doctor (8). Roter et al. has shown that doctors
with a positive way of communicating experience
less burnout (9).

Although empathy characteristics vary by
personality, culture and society, it is known that it
can be improved and positive attitudes can be
achieved with a planned education program (10,
11).

Empathetic attitudes of medical school
students are taking form due to the impacts of
personal  features, environmental conditions,
training programs, standard/simulated patient
interviews, reflexion, role play practices and role
models (12). In recent years, opinions have been
raised that empathy is an important feature for
doctors and that communication and empathy skills
are evaluated in the criteria of admission to medical
school (13).

"Bad news" is all kinds of news that the
patient and/or their relatives do not like, that
provoke a feeling of helplessness, that destroy their
hopes. Bad news is a task that physicians cannot
avoid, and it is difficult for to both give and receive
the bad news. Giving bad news requires training
and a complex communication skills. It is known
that bad news which are not given properly has
devastating effects on patients/relatives (14).

Giving bad news to the patient/patient's
relatives is one of the communication moments
when empathy is used the most and its importance
is best understood. After such an experience, it is
hoped that the party that gives the bad news will be
able to better understand the importance of empathy
in communicating with patients. The empathy skills
of doctors who give bad news have been found to
be associated with better coping of the patient (15).

Simulated/standardized patient (SP) are
people that trained to act as patients. Interaction
with the simulated patient is one of the most
effective methods in communication skills training.
Simulated patients are used to both teach and
evaluate communication and empathy skills (16).

Communication skills which learned under
the influence of role models in the past are now an
integral part of both undergraduate and
postgraduate medical education. One of the stars in
the World Health Organization's definition of a
"five-star doctor" is the label as "communicative"
(17). Communication skills are one of the main
physician qualifications determined by the
Canadian Council of Medical Educators Experts
(CanMEDS) and the Accreditation Council for
Graduate Medical Education (ACGME) (18, 19).
One of the competencies that physicians should
have in the National Core Education Program
(UCEP), which is the minimum education program
that medical schools must comply with in our
country, is "communication skills™ (20).

At the Faculty of Medicine in Atatlrk
University, the courses about communication skills
start in the first year and gradually progress from
simple to complex. In the third grade, after the
theoretical courses, students give bad news to a SP
over five scenarios. This interview is made with the
accompaniment of a structured training and
evaluation form. Immediate feedback is given to the
student by SP's right after the interview. In the
analysis session afterwards, the interview is
evaluated by both educators and students. This
session also offers the student an opportunity of
self-evaluation.

This study aims to investigate the impact of
"breaking bad news" interaction with SP on the
empathy levels of third-grade medical students.

MATERIAL AND METHODS

Ethical Consent: Ethical permissions were
taken from the Ataturk University, Medical Faculty
Clinical Research Ethics Committee (IRB Number:
B.30.2.ATA.0.01.00-10/56, No:38
Date:16.01.2020). The study was carried out per the
rules of the Helsinki Declaration.

Study Setting and Participants: The study
is an intervention study which was conducted on
14-16 February 2020 in a pretest-posttest pattern.
Third-grade students who interviewed for "breaking
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bad news" with SH, and volunteered were included
in the study. Students were informed about the
study and their consent was obtained. The
questionnaire was applied to the same student twice
before interviewing with SP, and right after having
a "breaking bad news" interview with SP. The
survey took about 10 minutes to answer.

Study Size: The universe of the study was
created by 335 students in the third year at Faculty
of Medicine of Atatlrk University. The sample
calculation was not made because it was aimed to
reach all the students. Full data of 269 students who
participated in both surveys were evaluated. 80% of
the student universe has been reached.

Data  Collection  Tools: A  short
sociodemographic information form and the
Jefferson Empathy Scale-Student Form (JES-SF)
were used as a data collection tool.

Sociodemographic Information Form:
Students were asked four closed-ended questions
about age, gender, the reason for choosing medical
school and whether there were doctors in the
family, and an open-ended question about what
they realized was most important in this interview.

Jefferson Empathy Scale- Student Form:
It is a 20-point scale which is developed by Hojat et
al. in 2001 (21). There are three different versions
of the scale developed for medical and health
workers, medical students, non-medical health
students. In our study, the student version was used.

Table 1. Sociodemographic features

Turkish adaptation of the JES-SF was made by
Gondllu et al. (22). The scale is answered according
to the sevens likert system and is rated as | disagree
at all (1), fully agree (7). In the scale, there are three
dimensions such as 1) Perpective taking (PT), 2)
Compassionate care (CC) ve 3) Standing in
patient’s shoes (SPS). While the lower dimension
points were calculating separately, the total score is
obtained by collecting all factor points. In the
adaptation study, the internal consistency of the
scale was found to be 0.83, 0.70, 0.60, respectively,
for factors PT, CC, and SPS. In our study, we found
cronbach alpha values for s subscales 0.83, 0.92
and 0.88 respectively.

Statistical Analysis: Data analyzed by using
SPSS 25.0 (SPSS Inc., Chicago, IL, U.S.) statistical
package program and presented with numbers,
percentages, averages, standard deviations, median,
min, max values. Paired t test was used in cases
where normal distribution was achieved in
comparisons between dependent groups, and
Wilcoxan test was used in cases where it was not.
The test reliability was estimated by using
Cronbach a. A p-value of <0.05 was considered
statistically significant.

RESULTS

The average age of the students was 21+2
and 54.6% (n=147) of them were female. They all
interviewed with SP. Sociodemographic features of
students presented in Table 1.

Variables Number (n) Percent (%)
Gender
Female 147 54.6
Male 122 45.4
The reason for prefering the medical school
Ideal/willingness to help people 191 71
Guidance from parents and teachers 31 115
Economic return /dignity 47 17.5
Presence of doctors in the family
There is 122 45
No 147 55

Students' empathy scores before and after
"breaking bad news" are shown in Table 2. Total
empathy scores were 116.63+17.86 in the pre-test
and 117.35+18.48 in the post-test, however this

increase is not statistically significant (p>0.05), no
significant changes were detected in the sub-factor
scores (p>0.05).

Table 2. Comparison of empathy scores before and after “breaking bad news”

Mean + SD Med (min-max) z p

Total score — before 116.63+17.86 120 (37-140)

Total score — after 117.35+18.48 122 (64-140) -0.925 0.355
PT —before 55.42+7.16 57 (22-63)

PT — after 55.49+8.35 57 (9-63) -0.728 0.467
CC —before 39.41+10.91 43 (7-49)

CC —after 39.59+11.43 43 (7-49) -0.864 0.388
SPS —before 11.20+3.32 12 (2-14)

SPS —after 11.20+3.37 12 (2-14) 0.017 0.986

PT Perpective taking, CC Compassionate care, SPS Standing in patient’s shoes
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Comparison of empathy scores by gender is
presented in Table 3. Female students' TS increased
significantly after interview (p<0.05). While there
was no change in the PT factor, an increase in SP,
and SPS factor scores was detected, however, it was
not found statistically significant (p>0.05). After
the interview, male students found a decrease in all

factor scores and total scores other than SPS but it
is not statistically significant (p>0.05). Women's TS
after "breaking bad news" (p=0.001), PT scores
before and after interview (p=0.19, p=0.16
respectively), CC scores after interview (p=0.08),
SPS scores were found to be significantly higher
than male students after interview (p=0.02).

Table 3. Comparison of empathy scores of male and female students

Gender
Male Female
Mean+SD Med (min-max) Mean+SD Med (min-max) z p
Total-before 114.58+19.20 119 (37-140) 118.33+16.54 120(77-140) -1.417 156
Total -after 113.52 £19.33 117 (64-140) 120.52+17.17 124 (68-140) -3.317  .001
PT-before 54.25 +7.96 56 (22-63) 56.39+6.28 57 (30-63) -2.353  .019
PT -after 54.59 +8.59 56 (9-63) 56.23+8.09 58 (9-63) -2.418  .016
CC -before 38.67 £11.15 43 (7-49) 40.01+10.7 43 (7-49) -1.070  .285
CC -after 37.65+12.48 42 (7-49) 41.20+10.26 44 (7-49) -2.654  .008
SPS -before 11.13 +3.38 12 (2-14) 11.27+3.28 12 (2-14) -285 776
SPS-after 10.71 +3.64 12 (2-14) 11.61+3.09 13 (2-14) -2.329  .020

PT Perpective taking, CC Compassionate care, SPS Standing in patient’s shoes

After the interview, both all subgroups
scores and TS of the students who chose the
medical school due to the ideal/willingness for help
were found to be significantly higher than the other
group (p<0.05, Table 4).

Although the PT and TS of students who
were doctors in their family were somewhat high,

they were not statistically significant (p>0.05, Table
5).

In the open-ended question, 94% of students
stated that "empathy" was the thing they noticed as
the most important in the experience of bad news
for SP.

Table 4. Comparison of empathy scores according to reasons of preference

Reason for preference

Ideal/ willingness to help people

Other reasons

Mean+SD Med (min-max) Mean+SD Med (min-max) z p
Total- before 117.92 +17.15 121(37-140) 113.47 £ 19.23 119 (60-140) -1.695 .090
Total-after 119.10 £17.68 124 (68-140) 113.06 £ 19.78 116 (64-140) -2.572 .010
PT- before 55.61 + 6.85 57 (22-63) 54.95 + 7.89 57(26-63) -274 .784
PT-after 56.16 + 8.46 58 (9-63) 53.83 £7.87 55(24-63) -2.896 .004
CC-before 40.15 £ 10.46 43 (7-49) 37.59 +11.83 43(7-49) -1.626 .104
CC-after 40.29 +£11.48 44 (7-49) 37.88+11.21 41(7-49) -2.691 .007
SPS-before 11.37+£3.21 12 (2-14) 10.81 + 3.56 12 (2-14) -1.035 .301
SPS-after 11.43+3.28 12 (2-14) 10.63 + 3.55 12 (2-14) -2.075 .038
PT Perpective taking, CC Compassionate care, SPS Standing in patient’s shoes
Table 5. Comparison of empathy scores based on whether there are doctors in the family
Doctor in the family
There is not There is
Mean+SD Med (min-max) Mean+SD Med (min-max) z p
TS-before 116.33 £17.38 119 (37-140) 116.99 +£18.49 122 (72-140) -.811 417
TS-after 117.91 £17.93 123 (64-140) 116.67 £19.18 121 (68-140) -.274 .784
PT- before 55.08 £7.20 56 (22-63) 55.83 +7.11 57 (30-63) -1.158 247
PT- after 55.18 £8.21 57 (9-63) 55.86 +8.53 58 (9-63) -1.144 .253
CC- before 39.39 +10.06 42 (7-49) 39.42 +11.90 44 (7-49) -.984 325
CC-after 40.46 £10.89 44 (7-49) 38.55 +12.02 43 (7-49) -.988 .323
SPS-before 11.27 £3.06 12 (2-14) 11.12 £3.61 12 (2-14) -.661 .509
SPS-after 11.05 £3.39 12 (2-14) 11.39 £3.36 12 (2-14) -1.272 ,203
TS total score, PT perspective taking, CC compassionate care, SPS Standing in patient’s shoes
DISCUSSION

The increase in the lack of communication
between physicians and patients can be resolved

with trainings in this area. Studies have concluded
that communication skills are basic clinical skills
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that can be taught and evaluated, and that medical
school students should be taught about this issue
with the same rigorousness as other clinical skills
(23).

Standard surveys and scales are used in the
evaluation of empathy, as well as educators,
patients, peers, SP's and observer assessments (13).

In our study, JES-student form was used as a
measurement tool and empathy scores of the
students were found to be good (116 points out of
140 points). Although there was an increase in the
total scores of the students after the simulated
patient interview, it was not statistically significant
(p>0.05).

The findings on the subject in the literature
are contradictory. After the trainings and patient
interviews, different results were reported as the
empathy scores of the students increased, decreased
and did not change.

Hojat et al.'s studies with third-year students,
Rees et al.'s first-year students found a decrease in
after training empathy attitudes (24, 25). In the
study that help and ark. has made with the third-
year students, it was reported that there was a
significant decrease in empathy scores of the
students after interaction with the standard patient
(26). Contrary to these studies, a study with first-
year students of theh-tribal department reported a
significant increase in post-education empathy
score averages (27). In these different results,
numerous factors may have influenced the
educational program, the characteristics of the
trainers, the time of evaluation, and the attitudes of
the students towards the course.

In our study, TS of female students
increased significantly after interaction with SP
(p<0.05, Table 3), although not significant in CC
and SPS factors (p>0.05). There was a significant
change in the post-interview scores of male
students  (p>0.05). Female students have
significantly higher empathy attitude scores than
male students.

Few studies report that empathy scores are
higher in women, some in men, while some studies
suggest there is no gender difference.

Studies on the subject support our findings
(28-31). In the study of Yardim et al, the total
empathy scores of female students were found to be
higher than that of male students (26). In the other
study, made by Cangir et al., women have higher
scores but it is not statistically significant (32).

According to these results, it can be
concluded that women are more empathetic and
more affected by education. High empathy scores in
female students have been linked to gender
characteristics, women's better understanding of
emotion and compassion in relationships and
greater success in communication (1, 2, 31).

Contrary to these results, male students'
empathy scores were found to be high in a large
research sample of 1,074 students from six medical

schools in the study of Karaoglu et al. (33). Some
studies which are fewer, have reported no
difference between men and women in terms of
empathy (34, 35).

Considering the decrease in the score for
male students in our study, it can be considered that
new studies should be carried out that investigate
the cause of this decrease and that more effective
educational programs should be implemented
according to the results.

In our study, the scores of students who
chose because of their ideal/willingness to help
people were significantly higher than those who
preferred for other reasons both before and after the
interview. These results suggest that
communication skills and empathy training are
more effective in students who make their choices
consciously due to the wills.

There was no change in the total scores and
factor scores of the students who preferred medical
school for other reasons both before and after the
interview. More attention and effort needs to be put
into these students. There are studies in the
literature that report that students' reasons for
preference affect their empathy levels. In the study
of Karaoglu et al. (2012), the empathy scores of
students who choose medical school for the desire
to help people and with ideals were found to be
significantly higher than those who stated that they
preferred medical school for economic reasons (33).

In our research, it was not determined
whether there is a doctor or not in the family, had a
significant effect on the empathy levels of the
students.

Empathy is facilitating communication in
the patient physician relationship as well as in daily
life. It is important to establish training programs
aimed at gaining communication and empathy skills
that care as much about the human aspects of
medicine as it is about the scientific dimension.
Educational models should be provided to improve
communication and empathy skills, and attitude-
enhancing trainings should be started at the earliest
stage.

CONCLUSION

Although the students stated that empathy
was the most important thing they realized the
importance of after the experience of giving bad
news, there was no significant change in empathy
attitude scores. More effective programs are needed
to improve the empathic attitudes of students.

Limitations: Since the study is conducted
with third-year students of a single medical school,
the results can not be generalized for medical
school students. Because the study does not cover
different classes, it could not be determined
whether there was a difference between class levels.
Finally, since the students are in the preclinical
stage, the effect of interaction with the real patient
could not be evaluated.
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Awareness of Patients Applying to a Cancer Research Center

About Early Diagnosis of Cancer

ABSTRACT

Obijective: This study was conducted to investigate the level of knowledge, attitudes and
behaviors of patients about cancer types, symptoms, and early diagnosis methods.
Methods: Individuals over the age of 18 who agreed to participate in the study were
included in this descriptive study. Those who had any psychiatric disease and treated for
cancer were excluded from the study. In order to collect the data, a questionnaire form was
applied by face-to-face interview method. SPSS-24 program was used for statistical
analysis.

Results: A total of 324 volunteers, 266 women (82.1%) participated in the study. The mean
age of the participants was 49.04+6.19, 263 of them were married (81.2%), 71.3% were
primary school graduates and 37.3% had cancer in one of their first degree relatives. A
statistically significant correlation was found between having cancer in the family and
having cancer screening regularly (p=0.038). There was no significant relationship between
gender, marital status and regular cancer screening (p>0.05). Of the participants 18.2%
thought that cancer screening did not improve health, and 11% thought that we did not need
to be screened because we were not at risk.

Conclusions: The level of knowledge and awareness of the participants about cancer types,
screening methods and screening programs was found to be low. In order to implement
national cancer control programs, public knowledge and awareness of cancer should be
increased. Further studies should be carried out so that the importance of early diagnosis
can be learned by the society and made it an individual responsibility.

Keywords: Cancer Screening, Early Diagnosis, Mammography, Fecal Occult Blood Test.

Kanser Arastirma Merkezine Basvuran Hastalarin Kanserin

Erken Tams1 Konusunda Farkindahklar

OZET

Amag: Kanser, mortalite ve morbiditesinin yiiksek olmasi, tedavi maliyeti, siiresi ve yan
etkileri nedeniyle 6nemli halk sagligi sorunlarindan birisidir. Bu nedenle kanserden
korunma oncelikli olarak ele alinmasi gereken bir konudur. Bu ¢aligma, hastalarin kanser
tarleri, belirtileri, erken tam1 yontemleri hakkindaki bilgi diizeylerini, tutum ve
davraniglarini arastirmak amaciyla yapilmistir.

Gereg ve Yontem: Tanimlayici tipteki bu ¢aligmaya, Kanser Erken Teshis, Tarama ve
Egitim Merkezi'ne bagvuran ve aragtirmaya katilmay1 kabul eden 18 yas iistii bireyler dahil
edildi. Herhangi bir psikiyatrik hastalig1 olanlar ile kanser tanisiyla tedavi gorenler ¢alisma
dis1 birakildi. Verileri toplamak igin ilgili literatiire uygun olarak olusturulmus bir anket
yiiz yiize goriisme yontemi ile uygulandi. Verilerin istatistiksel analizinde SPSS 24
programi kullanildi.

Bulgular: Calismaya 266 kadin(%82.1), 58 erkek(%17.9) toplam 324 gonillii katildi.
Katilimcilarin yag ortalamasi 49.04+6.19 olup, 263’ evli(%81.2), %71.3 i ilkokul
(n=231) mezunu, %37.3 ‘inin (n=121) birinci derece akrabalarindan birinde kanser
hastaligi mevcuttu. Ailede erken yasta kanser goriilmesi ile diizenli olarak kanser taramasi
yaptirma arasinda istatistiksel olarak anlamli iliski saptand1 (p=0.038). Cinsiyet ve medeni
durum ile diizenli kanser taramasi yaptirma arasinda anlaml iliski saptanmadi (p>0.05).
Katilimeilarin %18.2°si kanser taramalarinin sagligi gelistirmedigini, %11°1 risk altinda
olmadigimiz igin tarama yaptirmamiza gerek olmadigini diisinmekteydi.

Sonug: Calismamizda katilimcilarin, kanser tirleri, tarama yoOntemleri ve tarama
programlar1 hakkinda bilgi diizeyi ve farkindaliklar1 diisitk bulunmustur. Ulusal kanser
kontrol programlarinin uygulanabilmesi i¢in halkin bilgi diizeyinin ve kanser
farkindaliginin arttirillmast saglanmalidir. Erken tanmin o6neminin toplum tarafindan
Ogrenilerek, bireysel bir sorumluluk haline getirilebilmesi i¢in daha genis capli ¢aligmalar
yapilmalidir.

Anahtar Kelimeler: Kanser Tarama, Erken Tani, Mamografi, Gaitada Gizli Kan.
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INTRODUCTION

Cancer is one of today's most important
public health problems due to its high mortality and
morbidity, cost of treatment, duration, and side
effects. One out of every five people in the world
gets cancer in their lifetime, and 1 in 8 menand 1 in
11 women die of cancer. Worldwide, the total
number of people alive within five years of being
diagnosed with cancer, called the 5-year
prevalence, is estimated to be 50.6 million (1).

According to the latest estimates of the
global cancer burden by the International Agency
for Research on Cancer (IARC), a subsidiary of the
World Health Organization, 19.3 million new cases
and 10 million deaths were reported in 2020. In
parallel with the world's increasing population, the
number of new cases increased to 19.3 million in
2020, and the number of deaths increased to ten
million. Cancer incidence in total is 201 per
hundred thousand (1).

The top 5 most common cancers in men are
lung, prostate, colorectal, bladder, and stomach
cancer, respectively. It is estimated that at least
40% of cancers in men are associated with
smoking. The top 5 most common cancers in
women are breast, thyroid, colorectal, lung, and
uterine  cancer, respectively. Breast cancer
continues to be one of every four women's cancers
and is responsible for 1 in 6 cancer-related deaths.
Approximately 2.3 million new cases of breast
cancer will be reported in 2020. It is seen that 1 out
of every eight cancers diagnosed is breast cancer.

For this reason, the prevention of cancer is
an issue that should be handled with priority. Risk
factors should be evaluated for primary prevention.
The five main behavioral risk factors that cause
one-third of deaths from cancer are; high body mass
index, low fruit and vegetable intake, lack of
physical activity, tobacco use, and alcohol use.
Obesity increases the risk of stomach, colon,
kidney, gall bladder, breast, endometrium, ovarian
and cervical cancers. It increases the risk of men's
colon, rectum, pancreas, stomach, Kkidney, gall
bladder, and prostate cancers. The total number of
cancer cases attributed to obesity is estimated to be
around 5,896. Cancers caused by obesity primarily
affect women. If cancer is detected early, the
chance of treatment increases, and its progression
can be prevented with simple precautions. Life
expectancy and quality of life are higher in early
diagnosed cancers. Treatment and maintenance
costs of the disease are less than late-diagnosed
cancers (2). Secondary prevention is achieved
especially by screening the groups that are at risk
(3). Cancer Early Diagnosis, Screening and
Training Centers (CEDSTC) have been established
in our country to detect cancer cases early and
reduce cancer deaths. For this purpose, breast,
cervical, and colorectal cancers are screened at
CEDSCs.

Unless the public is aware of the importance
of early diagnosis, screening programs can't be
successful. Adult individuals are more open to
learning and applying what they have learned when
they feel ready and aware of what and why they
need to know. Healthcare workers play an essential
role in the early diagnosis and prevention of cancer
by increasing society's awareness with community-
based screening and effective training methods.

This study was conducted to investigate
individuals' knowledge levels, attitudes, and
behaviors about cancer types, symptoms, and early
diagnosis methods. We aimed to evaluate the
awareness of cancer screening of the participants.

MATERIAL AND METHODS

Study Design and Sample Selection:
Approval of the local noninvasive research ethics
committee was obtained before starting the study
and informed consents of the participants who
agreed to participate were obtained after being
given brief information about the purpose of the
study.

Individuals over 18 years old who were
registered to Cancer Early Diagnosis, Screening and
Training Center (CEDSTC) and who agreed to
participate in the study between June 2019 and
February 2020 were included in this cross-sectional
descriptive study. Those with any psychiatric
disease and those diagnosed with cancer and treated
were excluded from the study. In order to collect
the data, a questionnaire created following the
relevant literature is used. The questionnaires were
applied to the participants by face-to-face interview
method.  Filling  the  questionnaire  took
approximately ten minutes for each participant.
Twentyeight participants were excluded because
they refused to answer some questions.

Socio-demographic Characteristics
Questionnaire: The survey consisted of four
functional domains: socio-demographic
characteristics, knowledge, attitude, and practice
related questions. The demographic characteristics
form included questions regarding age, gender,
marital ~ status, education level, economical
situation, chronic illness, whether they have any
relatives with cancer, whether they have cancer
screening at regular intervals. They were asked
which types of cancer they have information about
and which types of cancer can be diagnosed early
with screening tests. The knowledge level of cancer
symptoms, risk factors, and screening methods
were questioned. It was also questioned whether
they received doctor's advice on cancer screening
and whether they followed it if they did.

After questionnaire administration to the
participants, verbal information about cancer types,
risk factors, prevention methods, and breast self-
examination (BSE) were given.
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Statistical analysis was performed using the
Statistical Package for Social Sciences version 24
(IBM, Armonk, NY) software to evaluate the data.
Descriptive statistics were expressed as mean,
standard deviation, minimum-maximum values,
frequency, and percentile. Kolmogorow-Smirnow
test was used to determine the normal distrubution
of the data set. Chi-square test was used to
compare the knowledge of cancer types, which
types of cancer can be diagnosed early by screening
and gender, marital status, whether they have any
relatives with cancer. A p value of less than 0.05
was considered statistically significant with a 95%
confidence level.

RESULTS

A total of 324 volunteers, 266 women
(82.1%), 58 men (17.9%), participated in the study.
The mean age of the participants was 49.04 + 6.19
(min: 30-max: 67) years old and 263 participants
were married (81.2%). Of the participants, 71.3%
were primary school (n = 231), 7.7% secondary
school (n = 25), 11.4% high school (n = 37), 9.6%
were university (n = 31) graduates. One of the first-

degree relatives of 37.3% (n = 121) participants had
cancer or died at an early age due to cancer.

The types of cancer that the participants had
information about are summarized in Table 1.
Breast cancer was the most known type of cancer
and uterine and cervical cancers followed this. The
most widely known types of cancer were female
cancers. Although prostate and skin cancers are
quite common, they were the least known types of
cancer. Awareness of cancer types and awareness
of whether early detection is possible with
screening are shown in Figure 1.

Table 1. Awareness of cancer types

Cancer Type Aware Not aware
Number % Number %

Breast cancer 293 90.4 31 9.6
Uterine and 217 670 107 330
cervical cancer

Colorectal cancer 113 34.9 211 65.1
Lung cancer 187 57.7 137 42.3
Leukemia 124 38.3 200 61.7
Brain cancer 112 34.6 212 65.4
Thyroid cancer 88 27.2 236 72.8
Prostate cancer 107 33.0 217 67.0
Skin cancer 37 11.4 287 88.6

B Avwane of the type of Canoes

B Aware of the cancer types that can be screened

FAA ]

FLILW
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Figure 1. Awareness of cancer types and awareness of whether early detection is possible with screening are
shown. Breast cancer was the most known type of cancer and uterine and cervical cancers followed this.

Konuralp Medical Journal 2022;14(1): 49-55

51



Gokgoz Durmaz F and Cihan FG

The knowledge of participant about which
types of cancer could be diagnosed early with
screening tests is summarized in Table 2. Breast
cancer was in the first place in knowing the types of

cancer that can be detected early by screening.
Awareness of cancer screening methods is shown in

Figure 2. Mammography was the most known
cancer screening method.

Table 2. Awareness of cancer types that can be screened

Cancer type that can be screened Aware Not aware
Number % Number %
Breast cancer 286 88.3 38 11.7
Uterine and cervical cancer 192 59.3 132 40.7
Colorectal cancer 100 30,8 224 69,2
Lung cancer 44 13.6 280 86.4
Leukemia 42 13.0 282 87.0
Brain cancer 25 7.7 299 92.3
Thyroid cancer 49 15.1 275 84.9
Prostate cancer 29 9.0 295 91.0
Skin cancer 2 0.6 322 99.4
B Not aware of cancer screening method
m Aware of cancer screening method
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Figure 2. Awareness of cancer screening methods is shown. Mammography was the most known cancer
screening method. This was followed by breast self-exam and HPV sampling.

When the symptoms of cancer disease were

questioned, palpable mass was 78.7% (n = 255),
unusual bleeding 37.7% (n = 122), weakness 37%
(n = 120), constipation 29.3% (n = 95) and cough
was given 21.3% (n = 69) as an answer. Only 2.5%
(n=8) believed there was not any symptom
suggesting cancer. Of the participants 32.4% (n =

105) stated that they had periodic cancer screening,
84% (n = 272) received a physician's advice on this
issue, and 75.9% (n = 246) followed this
recommendation. The answers of participants about
cancer screening methods are listed in Table 3. The
most known cancer screening method was
mammography (66.0%).
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Table 3. Awareness of cancer screening methods

Cancer Screening method Aware Not aware
Number % Number %
FOBT 69 21.3 255 78.7
Colonoscopy 67 20.7 257 79.3
Sigmoidoscopy 9 2.8 315 97.2
CT/MR 43 13.3 281 86.7
Breast Self-Examination 145 44.5 179 55.2
Mammaography 214 66.0 110 34
Breast US 57 17.6 267 82.4
Breast MR 52 16.0 272 84
Smear / HPV sampling 112 34.6 212 65.4

FOBT:Fekal occult blood test, CT: Computed tomography, MR: Magnetic resonance, US: Ultrasonography, HPV: Human papilloma virus

Smoking 83.3% (n = 270), alcohol 59.9% (n
= 194), fiber-free food 20.1% (n = 65), obesity 34%
(n = 110), chemicals 36.7% (n = 119) were
specified as cancer-causing factors. Of the
participants, 13.6% (n = 44) stated that they smoke,
38.6% (n = 125) of them had a chronic disease,
41% (n = 133) of them stated that they regularly use
some drugs.

Unfortunately, 18.2% (n = 59) thought that
cancer screening does not improve health and
quality of life, and 11.1% (n = 36) thought that they
do not need screening because they were not at risk
of cancer.

The vast majority of the participants (96.0%)
(n = 311) believed that the life expectancy of cancer
patients who were diagnosed and treated early will
be prolonged and (99.1%) (n = 321) their quality of
life is better than delayed diagnosed patients.

There was no statistically significant
relationship between gender and their knowledge
about cancer types and which types of cancer can
be diagnosed early by screening (p>0.05). There
was no statistically significant relationship between
marital status and knowledge of cancer types and
screening tests (p>0.05). A statistically significant
relationship was found between having a cancer
patient at an early age in the family and regular
cancer screening (p = 0.038). There was no
statistically significant relationship between gender,
education level, marital status and getting regular
cancer screening (p>0.05).

DISCUSSION

In the fight against cancer, which is accepted
as the disease of the age and is a global problem,
the United Nations called on all countries to prepare
and implement their own national cancer control
programs in 2011 (4). With the effective
implementation of  well-structured  screening
programs that can reach the target audience,
prevention and early diagnosis of cancers are
aimed. Social beliefs, values and insufficient
information are among the important factors
affecting screening for early cancer detection.
Better communication with healthcare professionals
and facilitating access to healthcare services will
support to increase cancer screening rates (5).

In a study conducted in cancer early
diagnosis and screening center, 55.2% of the
participants think that cancer is a fatal disease, and
80.9% are afraid of getting cancer. However, 61.3%
of the participants do not do anything to prevent
cancer, 81.4% have never had a cancer screening
before. Scan rates are well below target (6).
Contrary to our study, it was found that women
were more likely to have information about cancer,
concern about cancer, and take precautions and
screening for cancer than men.

In a cervical cancer screening study
conducted with 409 women, 34.2% of the
participants had no idea about cervix cancer, and
96% of them never had screening. Of the
participants, 70.8% did not get information about
breast and cervix cancer in the last 1 year; 68.6% of
them stated that cervix cancer could be a type of
cancer that can be diagnosed early with screening.
Awareness of breast and cervix cancer is low and
there is a lack of supplementary information (7).

In addition to these low awareness rates, the
health literacy levels of individuals should also be
raised. Individuals with high self-risk perception,
who know their health responsibilities, will be more
willing to screen for cancer. In addition, it is
necessary to increase the delivery capacities of
cancer screening services in local health
institutions. Just giving the information that cancer
can be cured by early diagnosis motivates people to
have screening.

In a study conducted with 500 female
patients, 90% of the participants knew how to
perform breast self-examination (BSE) and 35%
applied it. 15% of the participant accept
mammography, 19.8% accept clinical breast
examination as a screening method. Of the
participants 20.6% did not do BSE because they did
not know how to do it. The most common obstacle
to breast cancer screening is that patients were
unaware of screening methods (8).

As a result of the lack of information about
the scanning method, the target audience for scans
cannot be reached. Social media is considered the
main source of information. The rate of reaching
healthcare professionals as a source of information
is low. The importance of primary health care for
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early diagnosis of cancer should be emphasized
more intensely. Every patient, applying to the
outpatient clinic for any reason, should be evaluated
as an opportunity and informed about cancer
screenings at regular intervals.

With a group of 600 people over 50 years
old, a colorectal cancer screening study was
conducted. Of the participants, 65% stated that they
had information about colorectal cancer, 40% knew
the fecal occult blood test (FOBT) as a screening
method, and 95% did not receive medical advice on
this issue. It was found that there was a lack of
information about the risk factors of colorectal
cancer and the importance of early diagnosis.
Therefore participation in the screening program
was limited. Most of the participants thought that
the incidence of this cancer was very low, so that
screening could be neglected (9). Good training
opportunities should be provided for both
physicians and patients, and proper doctor-patient
communication should be established to increase
awareness of this issue.

For healthcare workers to advise patients
about cancer screening, their knowledge and
awareness must be high. In a study conducted on
this subject, it was found that half of the
participants who were healthcare workers had
insufficient knowledge about cancer screening
methods (50.3% for Pap smear, 57.5% for
mammography, 68.4% for colonoscopy, and 54.3%
for fecal occult blood). Elderly healthcare workers,
those with a family history of cancer, and those
with more than 11 years of work experience applied
cancer screening tests more frequently than others.
Our study found that the rate of participation in
cancer screening programs was statistically
significantly higher in patients with a family history
of cancer. In addition, it was found that there was
no statistically significant difference in being a
health worker in the case of having a cancer
screening test or not (10).

In a study questioning common female
cancers, the participants knew 60% cervix, 24%
breast, 4% ovarian cancers, and 12% did not know.
When the early symptoms of breast cancer are
questioned, 66% answered breast mass. Similarly,
in our study, the answer was a small palpable mass
(78.6%). Based on this awareness, the importance
of breast self-examination can be emphasized more
clearly (11).

While the majority (60%) answered the
question of the causes of cancer as having no idea,
the most frequent answers in our study were
smoking and alcohol intake (83.7%, 60.4%). The
rate of those who did not have any idea about breast
cancer screening methods was 72%. A group of
30% was not sure whether it could be early
diagnosed by screening. These results show that
there is an apparent lack of information. In addition,
40% of the participants stated that they did not
receive any doctor's advice about cancer screening.

In our study, the rate of those who received
physician advice was 84.4% (11).

Participation in breast cancer screening
programs and BSE rates were higher among those
with a high level of education (12). In another
study, the frequency of breast self-examination was
higher in women with a family history of breast
cancer (13). Family physicians working especially
in low socioeconomic regions and lower education
levels have to tell the importance of early breast
cancer diagnosis and adequately explain breast self-
examination and other screening tools.

In the United States, cities, where colorectal
cancer screening programs were provided by family
physicians and not provided, are compared. The
rate of awareness and application was higher in the
group receiving service on this subject by family
physicians (14).

Cancer screening services are one of the
leading service areas in family medicine in our
country. Family physicians take the necessary care
to carry out our national screening program. In our
study, a significant relationship was found between
receiving a doctor's advice and having screening,
but its effect on regular screening was not found to
be statistically significant. To ensure the continuity
of cancer screening services, physicians should
advise their patients at regular intervals.

In a study conducted with people over the
age of 50, it was found that patients preferred to
focus on primary prevention methods such as
developing a healthy lifestyle rather than screening
to prevent colorectal cancer (15). It was found that
those who knew that colorectal cancer is one of the
most common types of cancer were screened more
(16).

The sources of motivation for cancer
screening are symptoms, fear of getting cancer,
feeling obliged to be healthy for the family, and
obtaining a doctor's advice. The barriers to
screening are the absence of symptoms,
uncomfortable screening test procedures, lack of
information, low perceived risk of cancer,
insecurity in healthcare providers, fear of being
diagnosed with cancer, and embarrassment.
Increasing motivation and increasing barriers will
only be possible with reaching sufficient awareness
and knowledge level. The sense of health
promotion leads to the need to take responsibility
for one's health. People who have adequate
information about scans are aware of their
responsibilities and volunteer for scans.

This study has some limitations. It was
performed on a limited number of participants who
applied to a cancer screening center. Nevertheless,
their level of knowledge was found to be relatively
low. If this study was done in a rural area, their
level of knowledge and awareness would probably
be lower. Another limitation was that the study was
conducted by focusing only on knowledge levels
about common types of cancer. If other rare types
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of cancer were included, the knowledge level would
probably be much lower. A study involving a more
comprehensive patient series and knowledge levels
of rare cancer types may be the subject of future
research.

In conclusion, the level of knowledge and
awareness about cancer types, screening methods
and screening programs were found to be quite low
in our study. In order for the national cancer control
programs to be implemented properly, the public's
level of knowledge and cancer awareness should be
increased. The role of family physicians, who are
the first medical contact point of the individual with

the health system, informing and encouraging
patients about cancer early diagnosis and screening
programs in primary care is very valuable.
Identifying target populations and implementing
screening methods that can be done in family health
centers is a very effective and practical step to
increase screening rates. Large-scale studies should
be conducted to learn the importance of early
diagnosis by society and make it an individual
responsibility.
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Impact of Rational Laboratory Practice on Hospital Procedure
Costs Based on Evidence-Based Medicine: Case Study in a

University Hospital

ABSTRACT

Objective: By integrating the rational laboratory system into hospital processes with evidence-
based medicine applications, it is ensured that hospital resources are used more effectively and
efficiently by preventing unnecessary test requests and reducing laboratory operation costs.
Methods: The data in this qualitative study are the primary data and were obtained through
document review and focus group (physician) interviews. The data in question were analyzed
comparatively before the Rational Laboratory Application (RLA) (between 01.06.2018-
31.12.2018) and after the RLA (between 01.06.2019-31.12.2019). The universe of the study
consists of all the data in the laboratory of Diizce University Health Application and Research
Center Hospital (DUHARCH). In this universe, the data evaluated for rational laboratory
application constitute the sample of the research.

Results: Before the RLA, a total of 446,300 test requests were made in the seven months (in
2018) and the cost of these tests was determined to be 1,591,063 & ($ 330,782.33). After the
RLA, a total of 475,585 test requests were made in the seven months (in 2019), and the cost of
these tests was determined to be 1,537,903 % ($ 271,235.10). It was found that after RLA, there
was a 6.56% increase in the number of examination requests compared to before RLA, but as an
amount, costs fell by 3.34% on a b basis and 22% on a $ basis. In the unit-based analysis, it was
seen that successful units were surgical, and unsuccessful units were internal units that requested
more tests.

Conclusions: It was concluded that the rational laboratory system based on evidence-based
medicine reduces hospital processing costs, provided that patient safety is protected, so this
method can be a tool for more effective and efficient use of hospital resources.

Keywords: Evidence-Based Medicine, Rational Laboratory Application, Hospital Costs, Cost
Management.

Kanita Dayall Tip Ekseninde Akiler Laboratuvar Uygulamasinin
Hastane islem Maliyetleri Uzerindeki Etkisi: Bir Universite

Hastanesinde Vaka Calismasi

OZET

Amag: Kanita dayali tip uygulamalartyla akiler laboratuvar sistemini hastane stireglerine entegre
ederek gereksiz tetkik istemlerini engelleyip laboratuvar islem maliyetlerini diisiirerek hastane
kaynaklarinin daha etkin ve verimli kullanilmasini saglamaktir.

Gere¢ ve YoOntem: Nitel bir arastirma olan bu c¢alismadaki veriler birincil veri niteligini
tagimakta olup dokiiman incelemesi ve odak grup (hekim) goériismeleriyle elde edilmistir. S6z
konusu veriler, Akilc1 Laboratuvar Uygulamasi (ALU) oncesi (01.06.2018-31.12.2018 tarihleri
aras1) ve ALU sonrast (01.06.2019-31.12.2019 tarihleri arasi) karsilastirmali olarak analiz
edilmistir. Caligmanin evreni Diizce Universitesi Saghk Uygulama ve Arastirma Merkezi
(Hastanesi)’nin laboratuvardaki tiim verilerden olusurken bu evren igerisinde akilci laboratuvar
uygulamasi igin degerlendirilen veriler ise aragtirmanin drneklemini olugturmaktadir.

Bulgular: ALU oncesi 2018/7 aylik donemde toplam 446.300 adet tetkik istemi yapilmis ve bu
tetkiklerin maliyeti 1.591.063 b ($ 330,782.33) olarak tespit edilmistir. ALU sonras1 2019/7
aylik donemde ise toplam 475.585 adet tetkik istemi yapilmis ve bu tetkiklerin maliyeti
1.537.903 b ($ 271,235.10) olarak tespit edilmistir. ALU sonrasi, ALU oncesine gore tetkik
istem sayilarinda %6.56 artisin oldugu, fakat tutar olarak ise b bazinda %3.34, $ bazinda %22
oraninda maliyetlerin distiigli tespit edilmistir. Birim bazinda yapilan analizde basarili
birimlerin cerrahi, basarisiz birimlerin ise daha ¢ok tetkik isteminde bulunan dahili birimlerin
oldugu goriilmiistiir.

Sonug: Hasta giivenligini korumak sartiyla kanita dayali tip ekseninde uygulanan akilci
laboratuvar sisteminin hastane islem maliyetlerini azalttigi bu nedenle bu yontemin hastane
kaynaklarinin daha etkin ve verimli kullanilabilmesinde bir ara¢ olabilecegi sonucuna
vartlmistir.

Anahtar Kelimeler: Kanita Dayali Tip, Akiler Laboratuvar Uygulamasi, Hastane Maliyetleri,
Maliyet Yo6netimi.
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INTRODUCTION

Rational use applications, which have
become increasingly important especially in recent
years, have become a system that encourages the
presence of more logical, reliable, reasonable, and
conscientious medical systems. Rational laboratory
use practice based on evidence aims to reduce the
high health expenses by preventing unnecessary test
requests. In this respect, rational laboratory use
means the rational use of laboratory services to
provide an accurate diagnosis, to prevent
unnecessary tests, and to reduce costs (1).

When a physician requests any test, he or
she must evaluate the suitability, effectiveness,
reliability, and cost of the test in advance. If the test
is necessary, it is useful to show scientific evidence
and to demonstrate the necessity in the light of this
scientific evidence (2).

Evidence-based medicine is quickly making
clinical application more scientifically and
empirically based to provide practical evidence
depended on the best evidence research summaries.
Evidence-based medicine thus involves building
implementation strategies that are committed to
providing safer, more consistent, and less costly
care (3-4).

Rational laboratory use can be defined as
effective and correct laboratory use by making the
most accurate test request in the light of correct
clinical questions and evidence-based information,
taking into account patient-employee safety and
cost-effectiveness (5).

In general, non-rational drug, laboratory,
radiology, pathology, biochemistry, tissue typing,
and microbiology laboratories applications, and
rational billing procedures are among the most
fundamental problems of health organizations. Such
problems reach greater dimensions especially in
developing countries and underdeveloped countries.
Rational applications have started to show their
effectiveness gradually to eliminate these problems,
which are a huge financial burden for health
organizations.

To increase the clinical usefulness of test
results in our country, to ensure the correct
diagnosis of the patient, to prevent unnecessary test
requests, to ensure that test requests can be
maintained  cost-effectively,  the  “Rational
Laboratory Use Project”, which covers medical
microbiology, medical biochemistry, tissue typing,
and medical pathology laboratories were first
handled by Ministry of Health, General Directorate
of Health Services (Inspection and Diagnostic
Services Department) in 2016 (6-7-8).

Unnecessary requests, unnecessary
intervention, unnecessary tests, and unnecessary
treatments are the most important factors that
threaten the health of patients in healthcare and
cause an increase in care costs. In this respect, the
necessity of rational use is needed (9).

The main purpose of this study is to
integrate the rational laboratory system into the
hospital processes, to protect patient safety and to
prevent unnecessary test requests, to reduce
procedures and costs by developing rational
strategies, and to ensure effective and efficient
management of health expenditures.

For this purpose, the transition process to the
application related to the recommendations of the
Ministry of Health has been started at the
(DUHARCH). The effect of this process on hospital
costs was analyzed following the problem and
purpose of this study.

MATERIAL AND METHODS

To start RLA, it was decided to establish a
commission consisting of representatives of
microbiology, medical biochemistry, infection
industry experts, information processing, and
hospital administration by DUHARCH. In the
studies carried out by the commission, within the
scope of the Rational Laboratory Use Project, the
use of microbiology and medical biochemistry tests
in outpatient applications was determined as the
first step. At the same time, departments were asked
by the commission to make suggestions for the
RLA system. By the scientific evidence-based
suggestions from the departments, it was decided to
make arrangements in the tests that are not within
the scope of rational laboratories. As a result, it was
put into practice with the decision to be
implemented and to observe the process in March
2019.

In March 2019, it was decided that some
changes should be made to the Hospital
Information Management System (HIMS) by The
Rational ~ Laboratory =~ Commission to  start
implementation. To initiate the application under its
purpose, software improvements were made in
HIMS for obstructive restrictions such as test repeat
constraint, branch constraint, day constraint, request
number constraint, and not re-requesting the same
test without the result of the previous request, and
the arrangement made was announced to all
hospital staff.

In this context, a change would be revealed
before and after RLA by analyzing the data
available in the hospital database for test requests
in-hospital processes.

This research, which aims to adopt a cost-
effective approach to practice by avoiding
unnecessary test requests in the process of
integrating a rational laboratory system into
hospital processes, is a descriptive type of research
with a screening model. The reason why this
research is with a screening model is that the data is
not reproduced by the researcher as in the trial
model. The data from the study was obtained from
the database and attended meetings like the
screening model.
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DUHARCH's entire database and healthcare
professionals constitute the general universe of the
research. The study universe of the study is composed
of the rational laboratory data available in the
DUHARCH database and the healthcare professionals
involved in this study. As a result of the information
provided, the universe of this study was determined in
one category. This is formed according to the
document analysis technique, which is the method of
collecting research data. Accordingly, DUHARCH's

database formed the universe of work on document
analysis techniques. In this universe, the data
evaluated for rational laboratory application constitute
the sample of the research.
RESULTS

The evidence-based medicine pyramid levels of
the studies related to the analyzed tests were
determined as follows (Table 1), taking into account
the codes in the Health Implementation Communique
(HIC).

Table 1. Evidence-based medicine pyramid levels of studies related to the tests analyzed

Evidence-Based Medicine Pyramid Levels of Studies Related to Analyzed Investigations

E e E € ~ O 47 .é
s § 2E% £23 8 gEg
R.Nu ~ o Request Unit Constraint (On) 2328 c 33 5 <3®
© O SRl 22 (=] Efa)
4 I g59 & @ EZ
< & © 2
Forensic Medicine, Family Medicine,
a Child Health and Diseases, Physical Medicine  Anesthesiology and Reanimation, Brain and
é and Rehabilitation, Pediatric Endocrinology, Nerve Surgery, Skin and Venereal Diseases, Atrticle:
s o Orthopedics and Traumatology, Neonatology, Endocrinology and Metabolism Diseases, Retrospective
1 > ©  Pediatric Nephrology, Pediatric Surgery, Infectious Diseases, Gastroenterology, analysis (10) 30
2 § Gynecology and Obstetrics, Pediatric General Surgery, Thoracic Surgery, Chest KP: Case
g Cardiology, Nephrology, Child and Adolescent  Diseases, Ophthalmology, Hematology, control studies
3 Mental Health and Diseases, Pediatric Hemodialysis, Cardiovascular Surgery , Level 3
o Endocrinology, Neurology, Internal Medicine  Cardiology, Ear-Nose-Throat Diseases,
~N .
Mental Health and Diseases.
Child Health and Diseases, Physical Medicine
and Rehabilitation, Pediatric Endocrinology
and Metabolic Diseases, Anesthesiology and
Reanimation, Mental Health and Diseases,
. Medical Oncology, Orthopedics and Forensic Medicine, Family Medicine, Brain Article:
g o Traumatology, Neonatology, Pediatric and Nerve Surgery, Infectious Diseases, Retrospective
2 & & Nephrology, Pediatric Surgery, Gynecology General Surgery, Thoracic Surgery, Chest analysis (11-12-13-14) 2
a é‘ and Obstetrics, Pediatric Cardiology, Diseases, Eye Diseases, Cardiovascular KP: Case
IS Gastroenterology, , Nephrology, Child and Surgery, Cardiology, Ear-Nose-Throat control studies
= Adolescent Mental Health and Diseases, Diseases, Urology. Level 3
<2 Endocrinology and Metabolic Diseases,
2 Dermatology and Venereal Diseases,
S Hematology, Hemodialysis, Neurology,
[T ..
Internal Medicine.
Brain and Nerve Surgery, Pediatric Surgery,
Pediatric Endocrinology, Pediatric
o Cardiology, Pediatric Nephrology, Infectious Article:
= Anesthesiology and Reanimation, Medical Diseases, Physical Medicine and Retros eciive
:-’_ < Oncology, Family Medicine, Gastroenterology, —Rehabilitation, General Surgery, Thoracic analpsis
3 o & Nephrology, Endocrinology and Metabolic Surgery, Chest Diseases, Ophthalmology, KP: é/ase (15) 28
8 S  Diseases, Dermatology and Venereal Diseases, Hematology, Hemodialysis, Gynecology and : .
a e . ; control studies
£~ Urology, Internal Medicine Obstetrics, Cardiovascular Surgery ,
a s ; : Level 3
= g, Cardiology, Ear-Nose-Throat Diseases,
o E Neonatology, Neurology, Orthopedics and
Traumatology, Mental Health and Diseases.
Child Health and Diseases, Pediatric
Endocrinology, Medical Oncology, . A .
Surgery, Gynecology and Obstetrics, Family  Surgery, . e ' s
©  Medicine. Pediatric Cardiolo Infectious Diseases, Physical Medicine and Retrospective
5 ' gy. Rehabilitation, Thoracic Surgery, Chest analysis
4 &  Gastroenterology, General Surgery. - i gery, Y (16-17-18-19) 13
3 S ’ Diseases, Eye Diseases, Cardiovascular KP: Case
&  Nephrology, Pediatric and Adolescent Mental diol Ear-Nose-Th | studi
Health and Diseases, Forensic Medicine Sqrgery, Cardio 0gy, Ear-Nose- roat control studies
s S . - ’ Diseases, Orthopedics and Traumatology, Level 3
- Pediatric Endocrinology , Endocrinology and Mental Health and Di |
I Metabolic Di Hematol ental Health and Diseases, Urology.
g etabolic Diseases, Hematology,
Hemodialysis, Neurology, Internal Medicine.
Child Health and Diseases, Medical Oncology,
Neonatology, Pediatric Nephrology, Pediatric Anesthesiology and Reanimation, Brain and 1234
Surgery, Gynecology and Obstetrics, Family Nerve Surgery, Skin and Venereal Diseases, A'rt'iclle:
Medicine, Pediatric Cardiology, Infectious Diseases, Physical Medicine and .
=] . b Retrospective
5 ®  Gastroenterology, General Surgery, Rehabilitation, Thoracic Surgery, Chest analysis (16-17-18-19) 13
&8 Nephrology, Child and Adolescent Mental Diseases, Eye Diseases, Cardiovascular .
> ; . .. . KP: Case
< Health and Diseases, Forensic Medicine, Surgery, Cardiology, Ear-Nose-Throat I studi
Lo Pediatric Endocrinology, Endocrinol d Di Orthopedi dT tol control studies
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E Metabolic Diseases, Hemodialysis, Neurology, = Mental Health and Diseases, Urology,

Internal Medicine.
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Child Health and Diseases, Physical Medicine
and Rehabilitation, Pediatric Endocrinology
and Metabolic Diseases, Anesthesiology and
Reanimation, Mental Health and Diseases,

Pediatric Endocrinology, Pediatric,
Endocrinology and Metabolism Diseases, Skin
and Venereal Diseases, Hematology, Infectious
Diseases and Clinical Microbiology, Internal

Nose-Throat Diseases, Neurology
Orthopedics and Traumatology, Mental
Health and Diseases, Urology.

Review (23)
Level 1,
Level 3
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Pediatric Health and Diseases, Pediatric

Forensic Medicine, Family Medicine, Brain

Nose-Throat Diseases, Nephrology,
Neurology, Orthopedics and Traumatology,
Mental Health and Diseases, Medical

_ Endocrinology and Metabolic Diseases, and Nerve Surgery, Child and Adolescent Ret/;\cglceﬁive
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% S E. Diseases, Dermatology and Venereal Diseases, Nose and Throat Diseases, Neurology, Level 1
=0z Hematology and Clinical Microbiology, Orthopedics and Traumatology, Mental Level 3’
<2 § Internal Medicine. Health and Diseases, Urology,
Forensic Medicine, Family Medicine, Brain
Child Health and Diseases, Pediatric and Nerve Surgery, Child and Adolescent Acrticle:
2s Endocrinology and Metabolic Diseases, Mental Health, Skin and Venereal Diseases, Retrospective
< Anesthesiology and Reanimation, Physical Medicine and Rehabilitation, analysis
§ | 8 Neonatology, Pediatric Nephrology, Pediatric General Surgery, Thoracic Surgery, Chest KP: Case (21-22-23-24-
13 & E & Surgery, Pediatric Cardiology, Diseases, Ophthalmology, Hemodialysis, control studies 25) 365
] S Gastroenterology, Nephrology, Pediatric Gynecology and Obstetrics, Cardiovascular KP: Systematic
& f Endocrinology, Endocrinology and Metabolic ~ Surgery , Cardiology, Ear-Nose-Throat Review (23)
ISk Diseases, Hematology, Infectious Diseases and  Diseases, Neurology, Orthopedics and Level 1,
EE E Clinical Microbiology Traumatology, Mental Health and Diseases, Level 3
<ES Medical Oncology, Urology.
@ Forensic Medicine, Family Medicine,
§ Anesthesiology and Reanimation, Brain and
2 Nerve Surgery, Child and Adolescent Mental S
< - . - Health, Dermatology and Venereal Diseases Amcle._
‘€ Pediatric Health and Diseases, Pediatric " : . " Retrospective
5 . gl Endocrinology and Metabolism Diseases, : On the
=2 Endocrinology and Metabolic Diseases, Physical Medicine and Rehabilitation analysis same
£ S Neonatology, Pediatric Nephrology, Pediatric Y . " KP: Case
Qo 5] A General Surgery, Thoracic Surgery, Chest . (21-22-23-24- day
14 S & Surgery, Gastroenterology, Pediatric Diseases. Eve Diseases. Hematolo control studies 25) the fest
o &  Cardiology, Pediatric Endocrinology, S, BY ' 9. KP: Systematic -
Q . . L 4 . Hemodialysis, Gynecology and Obstetrics, ; is not
k= Infectious Diseases and Clinical Microbiology, Cardiovascular Surgery. Cardioloay. Ear- Review (23) reneated
= Internal Medicine. SUTgETY, gy. Level 1, P
T = Nose-Throat Diseases, Nephrology,
o8 . Level 3
R Neurology, Orthopedics and Traumatology,
E® Mental Health and Diseases, Medical
<5 Oncology, Urology.
= Forensic Medicine, Family Medicine,
= Anesthesiology and Reanimation, Brain and Atticle:
% Pediatric Health and Diseases, Pediatric Nerve Surgery, Child and Adolescent_MentaI Retrospective
= . gl Health, Dermatology and Venereal Diseases, : On the
S Endocrinology and Metabolic Diseases, Endocrinology and Metabolism Diseases analysis same
8 2 Neonatology, Pediatric Nephrology, Pediatric - gy e A ! KP: Case
c 3 L h Physical Medicine and Rehabilitation, . (21-22-23-24- day
15 o & Surgery, Pediatric Cardiology, o control studies
% 2 S Gastroenterol pediatric Endocrinol Hematology, Hemodialysis, Gynecology and KP: Systemati 25) the test
=g ° astroenterology, Fediatric Endocrinology, Obstetrics, Cardiovascular Surgery. - Systematic is not
SE Infectious Diseases and Clinical Microbiology, diol ! Ear-Nose-Th Di ' Review (23) d
3 S Internal Medicine Cardiology, Ear-Nose-Throat Diseases, Level 1 repeate!
'§ g ' Nephrology, Neurology, Orthopedics and Level 3’
2 Traumatology, Mental Health and Diseases,
<L Medical Oncology, Urology.
Forensic Medicine, Family Medicine,
Anesthesiology and Reanimation, Brain and
Nerve Surgery, Child and Adolescent Mental Article:
8 Pediatric Health and Diseases, Pediatric Health,_DermatoIogy and Vgnerea! Diseases, Retrospective
= . L Endocrinology and Metabolism Diseases, . On the
£ Endocrinology and Metabolic Diseases, Physical Medicine and Rehabilitation analysis same
2 9 Neonatology, Pediatric Nephrology, Pediatric Y N ! KP: Case
s g L . General Surgery, Thoracic Surgery, Chest . (21-22-23-24- day
16 oy 2 Surgery, Pediatric Cardiology, Diseases. Eve Diseases. . Hematolo control studies 25) the fest
22 Gastroenterology, Pediatric Endocrinology, S, BY " v KP: Systematic .
8 . i . . : Hemodialysis, Gynecology and Obstetrics : is not
g3 Infectious Diseases and Clinical Microbiology, - ’ - ’ Review (23)
£ 3 S Cardiovascular Surgery, Cardiology, Ear- repeated.
8 <c Internal Medicine. . . ' Level 1,
= E Nose-Throat Diseases, Nephrology, Level 3
g = Neurology, Orthopedics and Traumatology,
= g Mental Health and Diseases, Medical
E 5 Oncology, Urology.
N Forensic Medicine, Family Medicine,
S Anesthesiology and Reanimation, Brain and
e Nerve Surgery, Pediatric Surgery, Pediatric
§ Endocrinology, Pediatric Endocrinology,
i= Pediatric Cardiology, Child and Adolescent Article:
£ Mental Health, Dermatology and Venereal Retrospective
E ) ) - : On the
z Diseases, Endocrinology and Metabolic analysis same
o Q  Child Health and Diseases, Neonatology, Diseases, Physical Medicine and KP: Case (21-22-23-24- da
17 ) @ Pediatric Nephrology, Gastroenterology, Rehabilitation, General Surgery , Thoracic control studies 25) the t)ést
s &  Infectious Diseases and Clinical Microbiology. ~ Surgery, Chest Diseases, Eye Diseases, KP: Systematic is not
=2 Hematology, Hemodialysis, Internal Review (23) repeated
g Diseases, Gynecology and Obstetrics, Level 1, P
3 Cardiovascular Surgery, Cardiology, Ear- Level 3
[=%
£
=
=
<

similar)

Oncology, Urology.

Konuralp Medical Journal 2022;14(1): 56-66

60



Kaplan Z and Bozdemir E

Forensic Medicine, Family Medicine, Brain

N Pediatric Health and Diseases, Pediatric and Nerve Surgery, Child and Adolescent Acrticle:
S Endocrinology and Metabolic Diseases, Mental Health, Skin and Venereal Diseases, Retrospective
e Anesthesiology and Reanimation, Physical Medicine and Rehabilitation, analysis
§ S Neonatology, Pediatric Nephrology, Pediatric General Surgery, Thoracic Surgery, Chest KP: Case 21-29-23-24-
18 _ 2 N Surgery, Pediatric Cardiology, Diseases, Eye Diseases, Gynecology and control studies ( 5 365
SE &  Gastroenterology, Nephrology, Pediatric Obstetrics, Cardiovascular Surgery, KP: Systematic )
g% - Endocrinology, Endocrinology and Metabolic Cardiology , Ear-Nose-Throat Diseases, Review (23)
< Es Diseases, Hematology, Hemodialysis, Neurology, Orthopedics and Traumatology, Level 1,
% @ g Infectious Diseases and Clinical Microbiology . Mental Health and Diseases, Medical Level 3

Oncology, Urology.

Evidence-based levels (Table 1) were
determined for 18 tests, which are the most demand
and cost included in the Ministry of Health's
rational laboratory test request procedure. Thus, a
rational approach was developed for the units that
resist the branch constraint. In other words, the
scientific basis of the restriction was supported by
the most up-to-date scientific studies for the
interlocutors. Thus, it was shown that the objectors
are contrary to current scientific literature. It was
observed that those who supported their objections
with evidence-based medical articles removed the

restriction in the process. Therefore, the process is
liberated from the naturalistic structure. At the end
of the dynamic and interactive process, cost
analyzes were made for 18 tests. It was observed
that both the cost and the number of test requests of
the 18 analysis of which evidence levels were
determined decreased (Table 3).

At the unit-based findings stage of the
RLA’s created as a result of studies on evidence-
based medicine, analyzes (Table 2) for each
polyclinic were made as follows.

Table 2. Pre and post-RLA change rates for units

Outpatient Before RLA After RLA (a-d)/a (b-e)/b f-c ((a/b)* 100) -
Application (01.06.2018 - 31.12.2018) (01.06.2019 - 31.12.2019) *100 *100 ((dfe) *100)
(b) ) RLA
@ RLA R(IC_)A () RLA R(BA Application  Number AR';:‘ Applic.
Units Application Number A Application Number A Number of  of Test An?ou)r: t Average
Numb. of e )rl1t Numb. of e >rl1t Change Change Difference Analysis
(Piece) Assays bu (Piece) Assays bu Rate (%) Rate b Request.Differ.
(Piece) ®) (Piece) ®) (%) ®)
Forensic Medicine 45 140 789 58 163 821 28,89 16,43 33 344
Family Medicine 4047 34883 126.822 4563 32220  74.396 12,75  -7.63  -52.426 2,56
Anesthesiology and 121 474 1640 164 500 2039 3554 2447 399 227
eanimation
g&fél;”d Nerve 370 3050 11198 342 1943 5880 757 3630  -5.317 5,47
Pediatric Surgery 105 252 898 92 274 910 1238 873 12 -8,00
Children's
! 2768 15012 58.548 3059 18405 76.547 1051 22,60  17.999 1,82
Endocrinology
Child Nephrology 0 0 0 2113 12050  29.910 - - 29910 0,00
Child Neurology 0 0 0 172 1235 6383 - - 6.383 0,00
BE‘S'L‘;S':?"“ s 7148 41188 147.082 4330 26437 96.743 3942 -3581 -50.289 -0,08
Child and
Adolescent Mental 537 4518 15.708 598 5.873 20.958 11,36 29,99 5.250 -1,70
Health and Diseases
SDIEZaiZCsi Venereal 1643 8613 27782 2205 13011 43.929 3068 5106  16.147 1,44
Endocrinology and
Metabolic Diseases 0 0 0 1 12 28 : : 28 0,00
Infectious Diseases
and Clinical 2545 16191  76.396 3200 18140 74.148 2574 12,04  -2.248 1,92
Microbiology
Physical Medicine
2 Rohabilitatio 1992 15279  66.474 3715 29.945 109.767 86,50 9599  43.292 -0,63
Gastroenterology 1820 14.056  49.699 1386 9761 34.475 2385 -30,56 -15.224 1,25
General Surgery 2329 15469  58.469 3.056 18.355 56.820 31,22 18,66 -1.649 1,59
Thoracic Surgery 511 1382  4.804 534 1230 3615 450 -11,00  -1.188 6,44
Chest Diseases 2993 8495 22416 2586 8631 17.949 1360 1,60  -4.468 5,27
Eye diseases 452  1.477 8.623 198 731 2.744 56,19 -50,51 -5.880 -3,52
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Hematology

2155 17571 58.913 272 1.829 5.343 87,38 -89,59  -53.570 2,61

Internal diseases 8.059 81.448 294512 9.721 93.669 330.898 20,62 1500  36.386 0,48

Gynecology and

Obstetrics 6.339 31.509 125.490 8532 38973 130.523 34,60 23,69 5.033 1,77

Cardiac surgery 97 431 1.042 90 440 859 7,22 2,09 -183 -2,05

Cardiology 3750 24363 56.378 4562 26209  43.393 2165 758 -12.985 2,01

E?r'Nose'Throat 950 8376 38.805 727 4767 12224 2347 -4309  -26.582 3,91

1Seases

Nephrology 4171 44618 135.029 6.213 67.352 232.864 4896 50,95  97.836 0,12

Neonatology 254 857 1.016 181 628 809 28,74  -26,72 -208 -0,82

neurology 2118 19.320 74.921 1580 12.233 34611 2540 -36,68 -40.310 1,95

Orthopedics and 1339 9517  37.304 1310 6398  19.075 217 3277 -18.229 6,41

Traumatology

Mental Health and

Diseases 199 1373 5763 93 566 1.565 5327 -58,78  -4.198 1,94

Medical Oncology 2187 10678 29.618 2260 11.901 31.331 334 11,45 1.713 -1,49

Urology 4498 15760 54.974 3524 11614 36.348 2165 -2631 -18.626 1,80
Total 65,542 446,300 1,591,063 71,527 475,585 1,537,903 913 -656 -53.160 -0,35

Among the 33 units evaluated within the
scope of RLA, when the number of applications is
listed in ascending order in terms of change rate, it
is seen that 14 units succeeded in reducing the
number of applications. Among these units, the first
three units that reduce the number of applicants the
most are hematology (87.38%), eye diseases
(56.19), and mental health and diseases (53.27%).
The first three units that reduced the minimum

Table 3. Pre-and post-RLA findings based on test

number of applications were found to be brain and
neurosurgery  (7.5%), cardiovascular  surgery
(7.2%), and orthopedics and traumatology (2.17%)
(Table 2).

As a result of studies conducted based on
evidence-based medicine, 75 different tests were
evaluated within the scope of RLA, and the request
amounts and prices of these tests before and after
RLA are shown (Table 3).

Before RLA (01.06.2018- After RLA

31.12.2018) (01.06.2019-31.12.2019) Assay Amount Assay
Difference Difference Change
R.Nu Ale RLA Assay Name RLA Nuglt_)?r of RILA Nuﬁtep;’ of (Piece) ®) Ratg
price Test amount tests Test amount tests (d—b) (C-d) e/b*100 or
(b) (HIC) (pieces) (b) (HIC) (pieces) (e) (U] f/c*100
1 19,13 25-Hydroxy Vitamin D 220.511,25 11.530  197.025,75 10.302 -1.228  -23.485,50 -10,65
2 14,25 Aldosterone 99,75 7 0,00 0 -7 -99,75 -100,00
Alpha-Fetoprotein (AFP)
3 6,18  (Serum/ Plasma) (Triple Scan) 8.892,00 1.440 9.077,25 1.470 30 185,25 2,08
(D)
4 9,69  Copper, urine (24 Hours) 19,38 2 0,00 0 -2 -19,38 -100,00
5 gog  SpouhHomone0,30,60,90, 1y 30045 166 148580 184 18 14535 10,84
6 7,60 CA 125 (Serum / Plasma) 5.867,20 772 9.652,00 1.270 498 3.784,80 64,51
7 7,60 CA 15-3 (Serum / Plasma) 5.867,20 772 10.374,00 1.365 593 4.506,80 76,81
8 7,60 CA 19-9 (Serum / Plasma) 6.581,60 866 10.640,00 1.400 534 4.058,40 61,66
9 2,38  CRP (Turbidimetric) 0,00 0 8.298,25 3.494 3.494 8.298,25 -
10 4,28 CRP (Nephelometric) 83.443,73 19.519 79.959,60 18.704 -815 -3.484,13 -4,18
11 969 Zinc 48,45 5 0,00 0 -5 -48,45 -100,00
12 1,05 lron (Serum / Plasma) 18.064,92 17.287 18.522,63 17.725 438 457,71 2,53
13 570 Estradiol (E2) (Serum/Plasma)  11.628,00 2.040 14.677,50 2.575 535 3.049,50 26,23
14 4,75  Ferritin (Serum / Plasma) 90.539,75 19.061 84.056,00 17.696 -1.365 -6.483,75 -7,16
15 6,18  Folate (Serum / Plasma) 95.101,18 15.401 81.102,45 13.134 -2.267  -13.998,73 -14,72
16 570 FSH 13.583,10 2.383 17.288,10 3.033 650 3.705,00 27,28
17 152  HDL cholesterol 19.650,56 12.928 25.669,76 16.888 3.960 6.019,20 30,63
18 19,00 Homocysteine 114,00 6 0,00 0 -6 -114,00 -100,00
19 4,75 Complete Urine Examination 88.996,00 18.736  119.823,50 25.226 6.490 30.827,50 34,64
Urea + BUN (Peritoneal Fluid /
20 1,05 24 hours/ Spot urine / Serum/ 85.136,15 81.470 95.452,39 91.342 9.872 10.316,24 12,12
Plasma)
Carcinoembryonic antigen
21 6,65 (CEA) (Serum / Plasma) 6.098,05 917 10.906,00 1.640 723 4.807,95 78,84
22 1,05 Cholesterol (Serum / Plasma) 14.403,24 13.783 19.005,42 18.187 4.404 4.602,18 31,95
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Creatinine (Peritoneal Fluid /

23 1,05 . 56.35581  53.929 6412747 61366 7437 7.771,66 13,79
Serum / Plasma / Spot urine)

24 2,38 LDL Cholesterol 3251613 13601 3354450  14.124 433 1.028,38 3,16

25 4,85  Lipoprotein a 29,07 6 0,00 0 6 29,07 -100,00

26 570 LH 13.167,00 2310 17.082,90 2.997 687 3.91590 29,74

27 665 Ef;g:]‘gmo”e (PTH) (Serum /" 4766040 2656 2350775 3535 879 584535 33,09

28 6,65  Progesterone 1.589,35 239 156275 235 Z 26,60 167

29 6,65  Prolactin 15.501,15 2331 19.218550 2.890 559 3.717,35 23,98

30 6,18  PSA (Prostate specific antigen) _ 11.510,20 1864 9.392,18 1.521 343 2.11803 __ -1840
Protein Electrophoresis (Serum

31 10,55 and Body Fluids / urine / spot 369,08 35 0,00 0 -35 -369,08 -100,00
urine)

32 12,16 Renin 109,44 9 0,00 0 -9 109,44 -100,00

33 23g Rheumatoid factor (RF) 0,00 0 361,00 152 152 361,00 -
(Turbidimetric)
Rheumatoid factor (RF)

34428 (o metno) 4.420,35 1034  7.618,05 1.782 748 3.197,70 72,34

35 428 Free 13 4322025 10110 _ 38.923,88 9105 _ -1.005  -4.29638 9,94

36 428 FreeT4 106.26368  24.857 9110453  21.311 3546 -15159,15  -14,27

37 808 Serum ACE level 32,30 4 0,00 0 4 -32,30 100,00

38 855 Total IgE 6.327,00 740 4.84785 567 173 147915 23,38

39 475 Total Testosterone 4.137,25 871 4.830,75 1.017 146 693,50 16,76

40 114 riglyceride (Peritoneal Fluid/ 45 e0p30 13688 2063400 18100 4412 502068 3223
Serum / Plasma)

41 428 TSH 128.89980 30152 141.335,78 _ 33.061 2909 12.435.98 9,65
Uric acid (24-hour urine /

42 105  Serum/Plasma/Synovial Fluid  9.673,57 9257  16.06583  15.374 6117  6.392,27 66,08
/ Spot urine)

43 475  Vitamin B12 104001,25 _ 21.895  86.397,/5 _ 18.189 _ -3./06  -17.60350 _ -16,93

44 36,29 Protein C 435,48 12 0,00 0 12 43548 -100,00

45 36,29 Protein S 477 13 0,00 0 13 471,77 -100,00

46 238 Urine Culture 14.744,00 6.208 _ 16.411,25 6.910 702 1.667,25 11,31

47 285  Stool Culture 1.861,05 653 1.88385 661 8 22,80 1,23

48 238 Sputum Culture 584,25 246 370,50 156 -90 213,75 -36,59

49 760 ANt CMVIGG (Microparticle 5 504 g 446 183160 241 205  -1558,00  -45,96
immune assay-MEIA or similar)

50 760 AUCMVIGM (Microparticle 5 g6 o 460  2.14320 282 178 135280  -38,70
immune assay-MEIA or similar)
Anti HAV IgG (Micropatrticle

BL 760 {1 e assay MEIA or similar)  10:434.80 1373 6.232,00 820 553 -4.202,80  -40,28

52 760 AntiHAVIGM (Microparticle 55, g, 466 1.91520 252 214 162640  -4592
immune assay-MEIA or similar)

53 7e0 AntiHbelgG (Microparticle —o5e7080 3378 1580920 2002 1286 977360  -38,07
immune assay-MEIA or similar)

54 760 ~AniHBCIGM (Microparticle =g 4550 2033 664240 874  -1159  -880840  -57,01
immune assay-MEIA or similar)
Anti HBe (Microparticle

55 760 | e assay-MEIA or similar) 996360 1311 6.916,00 910 401 -3.047,60  -30,59

56 760 AMiHBs(Microparticle 5331400 7015 3413160 4491 2524 1918240  -3598
immune assay-MEIA or similar)

57 7e0 ANWHCV(Microparticle - g710800  gga0 29908200 3945  -4885 -37.12600 5532
immune assay-MEIA or similar)
Anti rubella 1gG

58 713 (i omineseence or similar) 797288 1119 292125 410 709 505163  -63,36
Anti rubella IgM

59 713 Chemiluminosoence or similar) 265763 373 152475 214 159 -1.132,88  -42,63

60 7,13 AniitoxoplasmalgG 2.493,75 350 158175 222 128 91200  -3657
(Chemiluminescence or similar)

61 7,43 AntitoxoplasmalgM 2614,88 367 110438 155 212 151050 57,77
(Chemiluminescence or similar)

62 1539 CMV IgG avidity 230,85 15 323,19 21 6 92,34 40,00

63 8,08  Delta Antibody 444,13 55 2.067,20 256 201 162308 36545
HBeAg Qual

64 7,13 (Chemoluminescence or 7.823,25 1098  4.332,00 608 490  -349125  -44.63
similar)

65 11,31 Herpes simplex type 1 IgG 192,19 17 0,00 0 -17 -192,19 -100,00

66 11,31 Herpes Simplex Type 2 IgG 192,19 7 0,00 0 17 192,19 -100,00

67 475  IgA (Nephelometric) 2.892,75 609 161500 340 260 -1277,75  -4417

68 2,38 IgA (Turbidimetric) 0,00 0 87,88 37 37 87,88 -

69 4,75  1gG (Nephelometric) 2.289,50 482 140125 295 187 888,25 -38,80

70 2,38 IgG (Turbidimetric) 0,00 0 78,38 33 33 78,38 -

71 475 !mmunglobulin igM 2.256,25 475 959,50 202 273 129675 5747

(Nephelometric)
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72 2,38 IgM (Turbidimetric) 0,00 0 73,63 31 31 73,63 -
73 14,54 Rubella IgG avidity 29,07 2 377,91 26 24 348,84  1.200,00
74 16,15 Toxoplasma IgG avidity 209,95 13 419,90 26 13 209,95 100,00
Treponema pallidum
75 9,69 hemagglutination (TPHA) 920,55 95 1.104,66 114 19 184,11 20,00
TOTAL 1,591,062.86 446,300 1,537,903.25 475,585 29,285  -53,159.61

Among the 75 tests conducted based on
evidence-based medicine and evaluated within the
framework of RLA, 40 types of tests that were
successful in reducing the number of requests. The
first three tests with the highest number of requests
are Anti HCV (Microparticle immune assay-MEIA
or similar) (4.885 piece), Vitamin B12 (3.706
piece), and Free T4 (3.546 piece). The least
successful tests are Serum ACE level (4 piece),
Progesterone (4 piece), and copper urine test (24-
hour) (2 piece) (Table 3).

Numerically, the first three tests are Urea +
BUN (Peritoneal Fluid / 24-hour / Spot urine /
Serum / Plasma) (9.876 piece), Creatinine
(Peritoneal Fluid / Serum / Plasma / Spot urine)
(7.437 piece) and Complete Urine Test (6.490
piece) that are against RLA by increasing more test
requests compared to the pre-RLA period. The first
three tests that increase the number of requests at
least are Toxoplasma IgG avidity (13 piece), Stool
Culture (8 piece), and CMV IgG avidity (6 piece)
(Table 3).

In terms of price differences, the first three
test types that cause the most cost reduction are
Anti HCV (Microparticle Immune Assay-MEIA or
similar) (37.126 b), 25-Hydroxy Vitamin D (23.485
b) and Anti HBs (Microparticle Immune Assay-
MEIA or similar) (19.182 1). The least cost-saving
assay types were determined as Lipoproteina (29,07
b), Progesterone (26,6 b), and copper urine test (24
Hours) (19,38 b pieces)(Table 3).

In terms of price differences, the most
contrary to the RLA are the first three types of test:
Full Urine Test (30.827 ), TSH (12.435 (b)) and
Urea + BUN (Peritoneal Fluid / 24 hours / Spot
urine / Serum / Plasma) (10.316 (b)). The first three
tests that caused the least cost increase were
determined as IgG (Turbidimetric) (78.37 b), IgM
(Turbidimetric) (73.62 1), and Stool Culture (22.8
b) (Table 3).

40 tests were identified that can provide cost
savings as required by RLA. The remaining 35
tests, on the other hand, obtained results that were
not suitable for RLA.

DISCUSSION

June-December 2018 is the period when
there is no RLA and June-December 2019 is the
period when RLA began and was used. In this
process, the decrease in the number of some of the
tests was evaluated in the sense that RLA was
successful.

In the study titled "Reducing unnecessary
laboratory testing using health informatics
applications: a case study on a tertiary care

hospital” conducted by Khalifa and Khalid (26), it
was determined that more than 11% of the
requested tests were repeated as the frequency of
requests for laboratory tests and that they were
overused.

In the study titled "An automated minimum
retest interval rejection rule reduces repeat C-
reactive protein (CRP) workload and expenditure,
and influences clinician-requesting behavior" by
Waldron et al. (27), a decrease of 7.0% and 12.3%
was achieved in CRP demands for 1 year. Annual
savings of £ 10,500 in general costs and £ 3,000 in
consumable costs were reported.

In the study titled "An Educational and
Administrative Intervention to Promote rational
laboratory test ordering on an academic general
medicine service" by Wertheim et al. (28), some
rules were developed to reduce the number of
laboratory test requests in a controlled manner. It
was stated that as a result of the interventions, a 9%
reduction in total laboratory use was achieved.

In this study, it was determined that the total
amount of tests in June-December 2018 before
RLA (HIC price x number of tests) was 1,591,063 b
($ 330,782.32). After RLA, the total test amount
(HIC price x number of tests) for June-December
2019 was 1.537.903 & ($ 271,235.10) (Table 2 and
Table 3). In other words, the economic gain
provided by the Rational laboratory application to
the hospital was determined to be 50,163.00 b
(3.34%).

Since the hospital where the study was
conducted was established in 2006 and is a
relatively new university hospital, the constantly
growing laboratory facilities, newly opened
branches and the acceptance of more applications
by the physicians who started working for these
branches result in the demand for more tests. As of
the end of 2018, there were 109 academic personnel
and 177 research assistants. As of the end of 2019,
the number of academic personnel increased by 8%
to 118, and the number of research assistants
increased by 6% to 188. In the last 5 years, an
average of 10% of the number of hospital
admissions is observed. For all these reasons,
between 2018 and 2019, when the study was
conducted, the number of patient applications
already increased by 10% of the number of
laboratory tests. Consequently, the decrease in the
number of tests and even the demand increase of
less than 10% between 2018 and 2019 can be
assumed that RLA is successful.

Tests performed in lower quantities are
routine analyzes that are not specific to any
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particular branch and can be requested by all
doctors. Therefore, the increase in the number of
personnel and newly opened branches were
effective in the increase in the number of routine
tests. It was also observed that the average number
of requests per application before RLA was 6.81,
and the average number of requests per application
after RLA was 6.65.

While evaluating thyroid functions, Free T4
and Free T3 are frequently requested in addition to
TSH analysis, which is a screening test. To prevent
this situation with RLA, it is aimed to request only
TSH first and then T3 and T4 if there is an
abnormality in TSH. As expected in the results, the
expected reduction in Free T4 was achieved without
a significant reduction in TSH. While the increase
in TSH was minimal, the decrease in the amount of
Free T4 was much more prominent. This shows that
unnecessary demands targeted in thyroid function
tests are avoided (Table 3).

When the units are examined in terms of the
number of test requests, it is seen that 13 out of 32
units (40.63%) are successful by decreasing the
number of requests. The number of test requests
increased contrary to expectations and the number
of unsuccessful units was 17 (53.13%). The number
of units without pre-RLA test request was
determined as 2 (6.25%) (Table 1). When the pre-
and post-RLA periods were compared in terms of
the number of tests, the rate of successful units
(13/30) was 43.33% and the rate of unsuccessful
units (17/30) was 56.67%.

When the units are evaluated in terms of test
costs, it is seen that 18 out of 32 units (56.25%) are
successful by decreasing costs. The number of
unsuccessful units by increasing their costs contrary
to expectations is 12 (37.50%). The number of units
without pre-RLA test request was determined as 2
(6.25%) (Table 1). When the pre-RLA and post-
RLA periods were compared in terms of costs, it
was concluded that the ratio of successful units
(18/30) was 60%, and the rate of unsuccessful units
(12/30) was 40%.

CONCLUSION

In the study, a total of 446,300 test requests
were made in the 7 months of 2018 before RLA,
and the cost of these tests was found to be
1,591,063 & ($ 330,782.32). In the 7 months after
RLA, 475,585 test requests were made in total and
the cost of these tests was determined to be
1,537,903 b ($ 271,235.10). When the number of
test requests before and after RLA was compared, it
was seen that there was an increase of 6.56%.
Although the number of patients increased by 10%
compared to the previous period, the rate of test
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Clinical Characteristics in Patients Presenting with Red Eye
ABSTRACT

Objective: Red eye, a frequent cause of presentations to ophthalmology clinics, is an important
indicator of ocular inflammation. Although the prognosis is generally good and self-limiting, it
is possible to distinguish possible serious conditions and prevent important situations such as
blindness, with detailed examination and correct treatment approach. The purpose of this study
was to evaluate patients with red eye presenting to the eye diseases clinic in terms of clinical and
sociodemographic characteristics.

Methods: Diseases causing red eye were classified according to the International Classification
of Diseases (ICD 10) coding system. Demographic characteristics such as age and sex and
clinical findings were examined. Data were evaluated using number and percentage tests.
Results: A total of 2625 patients, 1775 males (67.61%) and 850 females (32.38%), who
presented with red eyes, were evaluated. The mean age of the patients was 36.46+18.24 years.
The incidence of viral conjunctivitis, the most frequently observed condition in patients
presenting due to red eye, was 15.08% (n=396). The most common cause of red eye resulting in
decreased vision and increased intraocular pressure (IOP) was acute angle closure glaucoma
(AACG). The most common symptom was stinging-burning (70.36%), and the most frequent
finding was follicular hyperplasia (74.17%). Five hundred and seventy-one (21.75%) patients
who applied to the clinic with red eye had previously applied to a family physician and 289
patients (11.0%) to an emergency physician.

Conclusions: Although prognosis is usually good in red eye, and the condition is self-limiting,
the detection of serious conditions through a detailed history, examination, and therapeutic
approach can be enhanced with early and appropriate intervention. In addition to family
physicians and emergency physicians, the first to examine patients with red eye, important
morbidities such as blindness can also be prevented by increasing the awareness of
ophthalmologists and cooperation between these.

Keywords: Red Eye, Glaucoma, Conjunctivitis, Uveitis.

Kirmizi1 Gozle Basvuran Hastalarda Klinik Ozellikler

OZET

Amag: Goz hastaliklar polikliniklerine sik bagvuru sebeplerinden biri olan kirmizi goz, okiiler
inflamasyonun en onemli belirtilerindendir. Cogunlukla prognozu iyi ve kendi kendini
sinirlayict olmakla beraber olast ciddi durumlarin ayirt edilmesi ve korlik gibi dnemli
durumlarin Oniine gegilmesi, detayli muayene ve dogru tedavi yaklagimi ile miimkiindiir. Bu
calismada kirmiz1 gz sikayeti ile goz hastaliklar1 poliklinigine bagvuran hastalarin klinik ve
sosyodemografik yonden degerlendirilmesi amaglanmistir.

Gereg ve Yontem: Kirmizi gdze sebep olan hastaliklarin tanilari, International Classification of
Diseases (ICD 10) kod sistemine goére siniflandirildi. Hastalarin yas, cinsiyet gibi demografik
Ozellikleri ve klinik bulgulart incelendi. Veriler sayr ve yiizdelik testi kullanilarak
degerlendirildi.

Bulgular: Caligmamizda kirmizi goz nedeni ile bagvuran 2625 hastanin 17751 (%67,61) erkek,
850’si (%32,38) kadin’dir. Hastalarin yas ortalamasi 36,46+18,24 idi. Yapilan degerlendirmede
kirmizi géz nedeniyle bagvuranlarda en sik goriildiigii belirlenen viral konjonktivitli hastalarin
oranm %15,08 (n=396) idi. En stk gérme azhg1 ve goz ici basing (GIB) artis1 yapan kirmiz1 gz
nedeninin akut ag1 kapanmasi glokomu (AAKG) oldugu tespit edilmistir. En sik semptomun
(%70,36) batma-yanma, en sik bulgunun (%74,17) folikiiler hiperplazi oldugu goriilmiistiir.
Kirmiz1 g6z nedeni ile poliklinige bagvuran hastalardan 571 (%21,75)‘i énceden aile hekimine,
289 (%11,0)’u acil hekimine bagvurmustu.

Sonug: Kirmizi goz varliginda, prognoz cogunlukla iyi olup, klinik tablo kendi kendini
sinirlayabilse de detayli anamnez, muayene ve tedavi yaklagimi ile ciddi durumlar fark edilerek
erken ve dogru miidahale ile tedavi basarisi arttirilabilir. Kirmizi goézii olan hastalar ilk
karsilayan aile hekimleri ve acil hekimlerinin yani sira oftalmologlarin farkindaliklarinin ve is
birliginin arttirilmasi ile korliik gibi 6nemli morbiditelerin 6niine gegilebilecektir.

Anahtar Kelimeler: Kirmiz1 Géz, Glokom, Konjonktivit, Uveit.
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INTRODUCTION

Red eye, one of the most common reasons
for presentations to ophthalmology clinics, is in fact
a signal mechanism in the orbit and an important
indicator of ocular inflammation. While the clinical
manifestation in red eye can be self-limiting,
depending on the etiology, visual acuity can also be
permanently and adversely affected in some types
requiring emergency intervention. Detailed history
and detailed examination by an ophthalmologists
from time of initial presentation are therefore
required in order to determine the etiology (1, 2).
Conjunctivitis is the most important reported cause
in the development of red eye. Conjunctivitis
emerges through both viral and bacterial agents,
although viral conjunctivitis is more common viral
(1, 3). The clinical manifestation in viral
conjunctivitis exhibits a broad spectrum, from mild
to progression to evisceration and permanently
decreased vision. Among the viral agents,
adenoviruses are known to lead to epidemic
keratoconjunctivitis. A detailed history taken before
contact with the patients in outbreaks is an
important  protecting the physician against
contamination with the infectious agent and the
development of red eye (4). In case of bacterial
conjunctivitis, onset is sudden, and prognosis may
be poorer. Bacterial conjunctivitis is estimated to be
seen in 135 out of every 10,000 people annually in
the USA (5).

Allergic conjunctivitis, another cause of red
eye, is also frequently accompanied by itching and
watery eyes. Allergic conjunctivitis affects at least
20% of the population annually. Conjunctival
edema and marked chemosis may be seen in severe
cases. It is typically reported not to threaten vision
and to cause no severe ocular side-effects (6).

Corneal opacities caused by microbial
keratitis are the fourth leading cause of blindness
globally. The most common findings are acute eye
pain and redness. Infectious keratitis generally
develops in association with contact lens use in
developed countries, while in developing countries
it is reported to develop due to trauma and fungal
infections among agricultural workers. Vision
disorder occurring due to microbial keratitis can
generally be prevented by adopting an appropriate
approach (7, 8).

In addition to causing red eye, acute angle
closure glaucoma (AACG) also results in patients
presenting to physicians due to severe ocular pain,
reduced vision, and nausea and vomiting.
Decreased vision, corneal edema, and mid-dilated
pupils are important findings accompanying
AACG. Rapid diagnosis and treatment are highly
important since the condition can result in
permanent damage to the optic nerve and
permanent loss of vision. The presence of AACG
should always be considered when evaluating
patients with migraine-related headache (9).

Episcleritis, one of the causes of red eye,
characterized by infection of the sclera and
involving only superficial episcleral tissue, is
idiopathic in the majority of cases, while 50% of
cases of scleritis capable of involving the cornea,
episcleral, and uvea are reported to be associated
with a systemic disease (10).

Management of red eye relies on
collaboration between and sensitivity on the part of
family physicians, emergency physicians, and
ophthalmologists, the first health professionals to
encounter red eye, in terms of differential diagnosis
and identification of emergency conditions (11).

The purpose of the present study examining
the clinical and demographic characteristics of
patients presenting to our eye diseases clinic due to
red eye is to describe our own clinical experience
and increase awareness of red eye, a condition
frequently encountered in the community, among
physicians.

MATERIAL AND METHODS

The present study involved 2625 patients
presenting to the Harran University Medical
Faculty Ophthalmology Clinic, Turkey, with red
eye between 1 May 2016 and 25 March 2020.
Approval for the study was granted by the Harran
University Institutional Assessment Committee and
Ethical Committee  (No. E.18161 dated
13/05/2020).

Diseases causing red eye were classified
according to the International Classification of
Diseases (ICD 10) coding system. A data form
containing detailed history and examination
findings recorded from patients’ files was employed
during data collection. Recorded data such as age,
sex, red eyes, sensations of stinging, burning, or
foreign bodies, eyelid edema, conjunctival edema,
corneal involvement, photophobia, blurred vision,
presence in environments such as swimming pools,
the sea, or thermal spas and other public areas,
history of contact with patients with conjunctivitis,
and whether or not patients had presented to
another health institution or physician with the
existing symptoms were all noted. Patients included
in the study underwent complete ophthalmological
examinations including best corrected visual acuity
(BCVA) examination, intraocular pressure (IOP)
measurement using an i-care tonometer (Tiolat Oy,
Helsinki, Finland), and dilated fundus examination
or orbital ultrasonography for diagnostic purposes
during presentation. Elevated 10P was defined as
values exceeding 30 mmHg (12). Cases with
conjunctivitis were examined in isolation from
other patients against the risk of contagion in
hospital as a routine requirement.

Statistical analyses were performed on IBM
SPSS 15.0 software (SPSS Inc., Chicago, IL, USA).
Normally distributed numerical variables were
expressed as mean +/- standard deviation (SD), and
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non-normally distributed numerical variables as
median (min-max), while categorical variables were
expressed as frequencies (percentages).

RESULTS

Males represented 1775 (67.61%) of the
patients in this study, and females 850 (32.38%).
The ages of the 2625 participants ranged between 0
and 95 years (36.46+18.24). In terms of age
distributions, 19.1% (n=500) of patients were aged
0-20 years, 49.2% (n =1291) 21-40 years, 17.8%
(n=467) 41-60 years, and 13.9% (n=366) over 61
years.

Table 1. Patients’ demographic and clinical characteristics

The most common cause of red eye was
viral conjunctivitis as 15.08% (n=396), followed by
bacterial conjunctivitis at 13.56% (n=356), allergic
conjunctivitis at 12.87% (n=338), keratitis at
10.78% (n=283), corneal / conjunctival foreign
body at 9.98% (n=262), episcleritis at 8.0%
(n=210), scleritis at 1.75% (n=46 ), uveitis at 8.57%
(n=225), acute angle closure glaucoma (AACG) at
7.08% (n=186), subconjunctival hemorrhage at
6.28% (n=165), and dry eye at 6.01% (n=158)
(Table 1).

Sex (F/M) Number of patients

Age (n) ni%

Viral conjunctivitis 35.46+11.49 90/302 396 (15.08%)
Bacterial conjunctivitis 33.15+13.14 54/302 356 (13.56%)
Allergic conjunctivitis 17.83£6.94 136/202 338 (12.87%)
Keratitis 32.78+12.52 81/202 283 (10.78%)
ggdr)r,]eal FESUEDEBERN o e 64/198 262 (9.98%)
Episcleritis 31.26x+9.05 29/181 210 (8.0%)

Scleritis 30.22+5.63 15/31 46 (1.75%)

Uveitis 26.33+9.52 125/100 225 (8.57%)
AACG 63.43+11.69 103/83 186 (7.08%)
Subconjunctival hemorrhage 66.41+11.15 75/90 165 (6.28%)
Dry eye 63.83+10.96 78/80 158 (6.01%)

AACG: acute angle closure glaucoma.

The most frequently reported symptoms
were a sensation of stinging or burning at 70.36%
(n=1847), photosensitivity at 55.77% (1464),

80 7
70
60
50
% 40
30
20

55.77 55.16

itching at 55.16% (n=1448), drying at 53.83%
(n=1413), pain in the eye at 26.97% (n=708), and
decreased vision at 21.91% (n=575) (Figure 1).

26.97
21.91

Figure 1. Symptoms of patients presenting due to red eye

The most common finding was follicular
hyperplasia at 74.17% (n=1947), followed by
conjunctival  hyperemia at 69.14% (n=1815),
discharge at 53.83% (n=1413), loss of corneal
transparency at 34.17% (n=897), chemosis at 33.79%

(n=887), and increased IOP at 8.46% (n=222). Fundus
findings (+ 2, + 3 cells in the vitreous 13 patients;
macular edema 8 patients; perivascular encasement 5
patients; 4 patients with active focus of chorioretinitis)
were present in 0.76% (n=20) of patients (Figure 2).
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Figure 2. Findings of patients presenting with red eye.

Flare and cells in the anterior chamber were
observed in patients with uveitis, and corneal
edema and mid-dilated pupils in patients with
AACG. Seen in 186 patients, AACG was the most
common cause of decreased visual acuity, which
was also seen in cases of uveitis, corneal foreign

Table 2. Visual acuity values of red eye patients

body, keratitis, scleritis, bacterial conjunctivitis and
dry eye (Table 2).

The condition in which IOP most frequently
exceeded 30 mmHg was AACG, followed by
episcleritis/scleritis, keratitis, uveitis, and allergic
conjunctivitis. (Table 3).

P+P+/HM + 1/200- 19/200 20/200-20/50 <20/40

Viral conjunctivitis 396
Bacterial conjunctivitis 9 10 337
Allergic conjunctivitis 338
Keratitis 30 48 205
Corneal / conjunctival foreign body 42 46 174
Episcleritis 210
Scleritis 3 5 38
Uveitis 69 88 68
AACG 48 128 6 2
Subconjunctival hemorrhage 165
Dry eye 2 10 146

HM: Hand movement, P: Projection of rays, AACG: acute angle closure glaucoma.

Table 3. Average mtraocular pressure values
Average Number of

10P patients with

(mmHg) 10P above 30

mmHg

Viral conjunctivitis 15 0
Bacterial conjunctivitis 16 0
Allergic conjunctivitis 18 4
Keratitis 19 11
Corneal / conjunctival 17 0
foreign body

Episcleritis 19 5
Scleritis 20 7
Uveitis 22 9
AACG 44 186
Subconjunctival 16 0
hemorrhage

Dry eye 17 0

AACG: acute angle closure glaucoma, IOP: intraocular pressure

Five hundred seventy-one (21.75%) patients
presenting to our clinic with red eye had previously
presented to a family physician, and 289 (11.0%) to
an emergency physician. Conjunctivitis was the
most common etiological cause in presentations to
family physicians, and foreign bodies in the cornea
or conjunctiva in case of presentations to
emergency physicians.

DISCUSSION

Red eye, one of the most common reasons
for presentations to eye clinics, exhibits a wide
course, from mild manifestations to blindness. The
present study considered red eye in the community
and our own region.

Analysis of the demographic and clinic
characteristics of patients presenting to our clinic
with red eye identified viral conjunctivitis as the
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most common etiological cause. Other frequently
observed causes were, in descending order, allergic
conjunctivitis, bacterial conjunctivitis, Keratitis,
foreign bodies in the cornea and conjunctiva,
episklerit, scleritis, uveitis, AACG, subconjunctival
hemorrhage, and dry eye. Sanchez et al.
investigated approximately 3000 patients presenting
with ocular emergencies, and reported that
approximately half of presentations were due to
inflammatory conditions involving the cornea,
conjunctiva, and eyelids. Distribution by age and
sex in that study was also compatible with the
findings of the present study, with male patients
representing the majority of presentations, and
presentations being more common in the 21-50 age
range (35.4%). Presentations in the present study
were most frequent in the 21-40 age range (13).

In their retrospective study of 20,822
emergency ocular presentations, Galindo-Ferreiro et
al. cited acute conjunctivitis as the most frequent
cause of red eye, in agreement with the present
study. Presentations were more frequent among
male patients than females in the present study, and
were most common in the 21-40 age range, while
Galindo et al. reported that the proportion of female
patients presenting was close to that of men, and
that presentations were more frequent in the 45-65
age range (14).

Similarly to the present study, Sridhar et al.
described viral conjunctivitis (8.7%) as the most
common cause of presentation, followed by dry eye
(6.6%) and corneal injury (6.6%). The most
frequent other causes of presentation in the present
study, in descending order, were bacterial
conjunctivitis, allergic conjunctivitis, keratitis, and
corneal and conjunctival foreign bodies (15). In
their study of approximately 1000 patients, Fitch et
al. reported that no definite diagnosis was possible
in 24% of cases, similar to our rates, they found
viral etiology in 36% of the patients and a higher
rate (40%) of bacterial etiology (16).

Yis et al. performed a retrospective
investigation of 3199 emergency department
presentations due to red eye. Male presentations in
that study were similarly to those in the present
research, but in contrast to our study, pediatric
presentations were more frequent (30.6%). Also
consistent with the present study, those authors also
described conjunctivitis as the most frequent cause
of presentation. In contrast to our study, however,
the next most common causes of presentation were
foreign bodies in the eye, conjunctival hemorrhage,
and hyphema. In the present study, episcleritis was
diagnosed in 8% of patients presenting due to red
eye, and scleritis in 1.75%, while no patients were
diagnosed with these conditions in Yis et al.’s study
7).

Marinos et al. reported that 68% of patients
with viral conjunctivitis received antibiotherapy,
and that 78% presented to their clinic within one
week (18). In the present study, 21.75% of patients,

particularly those with conjunctivitis, had presented
to family physicians, subsequently presenting to our
eye diseases clinic due to referral because of
persistence of symptoms or of their own individual
volition.

Consistent with the previous literature, the
majority of patients developing keratitis in the
present study were aged 21-40 years and were men
(7, 8). In a study of 857 patients with red eye
disease, Ahmad et al. also reported more diagnoses
of keratitis among men. These findings may be
attributable to the ability to work actively outdoors
and a greater likelihood of experiencing ocular
trauma in this age group, and to use of contact
lenses (19). It is particularly important for
individuals using contact lenses to be informed of
the need for greater care over use and hygiene rules,
and for agricultural workers to be told to use
protective equipment to protect their eyes in order
to prevent keratitis. Presentation were more
frequent between the ages of 40 and 60 in that
study. However, in the present study, the
distribution was more frequent between 21 and 40.
Microbial Kkeratitis was diagnosed in 3.7% of
patients presenting due to red eye in that study,
considerably lower than the comparable figure in
the present study (10.78%) (19). Tena et al.
described contact lens use as the most common risk
factor (33.2%) for the development of keratitis.
Other causes in that study, in descending order of
frequency, were blepharitis (19.7%), trauma
(13.2%), and immunosuppression (6.8%) (7).
Upadhyay et al. reported that the incidence and
etiology of microbial keratitis varied depending on
the geographical region, and that the annual
incidence of microbial keratitis in the USA was
11.0-27.6:100,000, compared to 799:100,000 in
Nepal, a developing country (20, 21). In the
present study, performed in a region with a high
presence of agricultural workers in epidemiological
terms, the incidence of trauma-related infectious
keratitis (10.7%) was considerably higher than
those figures. In another study, the most frequent
cause of microbial keratitis, at 43.75%, was trauma
due to accidents, significantly higher than the
equivalent figure in the present study (19).

Farahni et al. reported that visual acuity in
keratitis is always affected in line with the position
of the lesion and the degree of intraocular infection,
and that I1OP elevation should always be
considered, particularly in the presence of
trabeculitis-related HSV infection (22). Similarly in
the present study, visual acuity was adversely
affected in 27.56% of patients diagnosed with
keratitis, and increased 10OP was seen in 11 patients.
In a study of 268 pediatric eye trauma patients,
Puodziuviené et al. reported a lower proportion of
individuals with decreased visual acuity among
patients with Keratitis (18.4%) than in the present
study (23). Furlanetto et al. reported pre-treatment
visual acuity lower than 20/400 in 53.85% of
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patients (24). In the present study, a decrease in
vision levels was observed in 78 (27.5%) patients
with Keratitis, while no decrease was observed in
patients with  viral  conjunctivitis, allergic
conjunctivitis, episcleritis, or subconjunctival
hemorrhage.

Similarly to the present study, Sahinoglu et
al. found that spontaneous subconjunctival
hemorrhages or those developing with Valsalva had
histories of systemic disease, while traumatic
subconjunctival hemorrhages  were  more
widespread in young men engaged in heavy work
and activities (25). A male/female ratio of 0.8 has
been reported in the incidence of non-traumatic
subconjunctival hemorrhage, rising with age (26).
Kaimbo et al. reported that subconjunctival
hemorrhage was diagnosed in 0.8% of 6843 patient
for whom ocular consultations were requested, with
a higher rate being determined in women compared
to men (59%/41%), and a mean age of 31. Those
authors  reported  traumatic  subconjunctival
hemorrhage in 52% of patients and spontaneous
subconjunctival hemorrhage in 48%, the most
frequently associated condition being hypertension
(27). Hu et al. reported that subconjunctival
hemorrhage developed in one out of 167
individuals in the East Asian population that it was
more common in women than in men, that the most
frequent agent was hypertension, and that the
incidence was low in childhood, but rose to 136 in
10,000 individuals in the 60-69 age group (28). The
mean age of our patients was similar to that in
Kaimbo et al., but considerably lower than that in
Hu et al. Subconjunctival hemorrhage was also not
a cause of decreased visual acuity in any patient
(27, 28).

A study of patients with scleritis reported
decreased vision in 37% of participants, anterior
uveitis in 42%, peripheral ulcerative keratitis in
14%, glaucoma in 13%, and cataract in 17%, while
the rate of glaucoma in anterior scleritis ranged
between 9% and 22% (29). Thong et al.
investigated the epidemiology of episcleritis and
scleritis in Australia and reported an incidence of
episcleritis of four in 100,000 and of scleritis of
1.03 in 100,000. Both scleritis and episcleritis were
more common in women than in men, and patients
with scleritis were older. The authors reported that
different ethnic origins, environmental factors, and
sex may affect the variations in these figures (30).
The rates of episcleritis and scleritis among all the
patients in the present study were higher than in
previous publications, rates of both were higher in
women than in men, with both men and women
more frequently being in their 30s. No decrease in
visual acuity occurred in any patient with
episcleritis in the present study, but decreases were
observed in 8 patients with scleritis. Increased 0P
was also detected in five patients with episcleritis
and seven with scleritis. Diaz et al. reported that
episcleritis is rare in childhood, the number of adult

patients also exceeding that of children in the
present study (10).

In a recent systematic review, Miserocchi et
al. reported a global incidence of uveitis of 17-
52/100,000 (31). Previous research shows that
uveitis is one of the five most common causes of
blindness in the developed world, representing 10%
of all cases in the USA. Some studies have reported
equal gender distribution or slight female
predominance among patients with uveitis, that
decreased visual acuity is a common symptom, and
that an increase in IOP may also be seen, consistent
with the findings of the present study (32, 33).

Hart et al. reported an estimated incidence in
Australia of 21.54/100,000, that the disease affected
young Australians of working age (80.8%), and that
it exhibits no general gender preference. Those
authors reported a distribution of cases of diffuse
uveitis of anterior uveitis in 75%, intermediate in
6%, posterior in 15%, and panuveitis in 4% (34).
In the present study, uveitis was present in 8.5% of
patients with red eye, the incidence being similar
between the genders, although slightly higher in
women (56%). Consistent with Hart et al., our
findings also showed a higher incidence of patients
with anterior-type uveitis. In a study examining the
epidemiology of uveitis in the Philippines, Abafio et
al. reported a mean age at presentation of 38 + 18.4
years, that anterior uveitis was more common,
consistent with the present study, and that 54% case
of cases were idiopathic while specific diagnoses
were determined in 46%. In addition, they found
that children (13%) and the elderly (15%) were less
affected (35). In our study, uveitis was seen less in
the elderly and children.

Studies have generally reported severe
ocular pain, redness, and decreased vision in
AACG. Similarly in the present study, the basic
symptoms were reduced vision and pain (9). Park et
al. investigated approximately 11,000 patients with
AACG (73% female), and reported that the
incidence increased sharply with age, peaking at the
ages of 75-79, and being 2.5-fold more common in
women than men (36). Studies have also reported
ethnic variation in AACG. These studies have also
shown that the incidence of AACG increases
significantly with age, peaking in the 75-79 age
group (37, 38). AACG was also more common at
advanced age and in women in the present study.

Although dry eye is generally regarded as a
simple entity, it is also a condition that can cause
pain in the eye and blurred vision under severe
conditions. The discomfort it causes directly
impacts on accurate diagnosis, treatment, and
quality of life through its adverse impacts on
activities such as reading, watching television, and
social activities such as driving, and can result in
delayed diagnosis (39). Similarly in the present
study, decreased visual acuity was observed in 12
patients presenting with dry eye and diagnosed with
dry eye. Tan et al. reported that the prevalence of
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dry eye increased with age, affecting 18% of
women and 11% of men in the USA, and between
5% and 34% of the adult population. Studies have
also shown that symptomatic dry eye disease is
significantly associated with contact lens use (40).
The prevalence of dry eye among patients with red
eye in the present study was 6%, being equally
distributed among men and women, the most
frequent symptoms, in agreement with previous
research,  being  stinging, burning,  and
photosensitivity. The most frequent finding was
follicular hyperplasia. Ahmad et al. similarly
reported a prevalence of dry eye of 6.75% (19).
Frings et al. reported that the duration,
laterality (unilateral) of symptoms in red eye, and
the severity of pain were the main factors for a
family physician to refer to an ophthalmologist
(39). Narayana et al. reported that findings of
anisocoria and pupillary constriction indicate severe
ocular disease in red eye patients (41). In the
present study, 21.75% of patients had previously
presented to a family physician and 11% to an
emergency  physician. The most common
etiological reason for presentations to family
physicians was conjunctivitis, while the most
common reason for presentations to emergency
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Tazobactam and Ceftazidime-Avibactam Combination Against
Carbapenem-Resistant Enterobacteriaceae Species Isolated from

Various Clinical Specimens
ABSTRACT

Obijective: The increase in resistant gram-negative bacteria is a major concern and has led
to difficulties in the treatment of infections. The aim of this study was to compare the in
vitro efficacy of CLZ-TAZ and CAZ-AVB combinations against carbapenem-resistant
Enterobacteriaceae strains.

Methods: Eighty, carbapenem-resistant Enterobacteriaceae species isolated from various
samples sent to our laboratory were included in the study. Identification and antimicrobial
susceptibility of strains were performed using automated systems. The presence of
carbapenemases in all isolates was tested using the CarbaNP test and the carbapenem
inactivation method. The presence of carbapenemase genes was tested by multiplex PCR.
Results: The presence of carbapenemases was detected in 60 % E. coli isolates and in
78.5% K. pneumoniae isolates via phenotypic tests. OXA-48 enzyme was found in 73.7%
of isolates containing carbapenemase. The second most common enzyme was NDM. The
assessment of the efficacy of the B-lactam/B-lactamase inhibitor combinations against CRE
isolates revealed that the activity of CAZ-AVB (77%) was higher than CLZ-TAZ (48%).
Conclusions: Our findings suggest that CAZ-AVB and CLZ-TAZ may be promising in the
treatment of infections caused by CRE strains. Sensitivity rates were higher with
ceftazidime-avibactam than with ceftolozane-tazobactam. The data obtained in this study
will contribute to the clinical use of these agents in our country.
Keywords:  Carbapenem-Resistant ~ Enterobacteriaceae,

Ceftazidime/Avibactam, PlaoxA-48, bla NDM.

Ceftolozane/Tazobactam

Cesitli Klinik Orneklerden izole Edilen Karbapenem Direncli
Enterobacteriaceae izolatlarina Kars1 Seftolozan-Tazobaktam ve
Seftazidim-Avibaktam Kombinasyonlariin In Vitro

Antimikrobiyal Etkinliginin Karsilastirilmasi

OZET

Amag: Direncli gram negatif bakterilerdeki artis 6nemli bir endise kaynagidir ve
enfeksiyonlarin tedavisinde zorluklara yol agmistir. Bu caligmanin amaci, carbapenem-
resistant Enterobacteriaceae suslarina karsi CLZ-TAZ ve CAZ-AVB kombinasyonlarinin
in vitro etkinligini karsilagtirmaktir.

Gereg ve YOontem: Calismaya, laboratuvarimiza gonderilen gesitli 6rneklerden izole edilen,
karbapenemlere direncli 80 Enterobacteriaceae tiirii dahil edildi. izolatlarin tammlanmasi
ve antimikrobiyal duyarliliklar1 otomatize sistemler kullanilarak gergeklestirildi. Tim
izolatlarda karbapenemazlarin varligi, CarbaNP testi ve karbapenem inaktivasyon yontemi
kullanilarak test edildi. Karbapenemaz genlerinin varligt multipleks PCR ile test edildi.
Bulgular: Fenotipik testler ile karbapenemazlarin varligi %60 E. coli izolatinda ve %78.5
K. pneumoniae izolatinda tespit edildi. Karbapenemaz igeren izolatlarin %73.7'sinde OXA-
48 enzimi bulundu. Ikinci en yaygin enzim NDM idi. B-laktam/B-laktamaz inhibitor
kombinasyonlarinin CRE izolatlarma kars1 etkinliginin degerlendirilmesinde ise, CAZ-
AVB'nin (%77) aktivitesinin CLZ-TAZ'dan (%48) daha yiiksek oldugu tespit edildi.

Sonug: Bulgularimiz, CRE suslarmin neden oldugu enfeksiyonlarin tedavisinde CAZ-AVB
ve CLZ-TAZ''n umut verici olabilecegini diisiindiirmektedir. Seftazidim-avibaktam ile
duyarlilik oranlari, seftolozan-tazobaktaminkinden daha yiiksekti. Bu ¢alismada elde edilen
veriler iilkemizde de bu ajanlarin klinik kullanimina katki saglayacaktir.

Anahtar Kelimeler: Karbapenem direncli Enterobacteriaceae, Seftolozan/Tazobaktam,

Seftazidim/Avibaktam, PlaOXxA-48, bla NDM.
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INTRODUCTION

Antibiotic  resistance in gram-negative
bacteria has increased over time and led to
treatment failures by limiting clinical treatment
options. Antibiotic resistance rates can vary
significantly between countries and regions.
Multidrug-resistant (MDR) gram-negative bacteria-
related infections are very difficult to treat and they
represent a serious health emergency, especially in
patients having comorbid diseases (1,2,3). Because
carbapenems are highly effective, they are
frequently used as first-line antibiotics for the
treatment of infections caused by microorganisms
that produce extended-spectrum beta-lactamases
(ESBL). However, the increased rates of infections
caused by ESBL-producing Enterobacteriaceae
members have caused a rise in the frequency of use
of carbapenems over the years, contributing to
carbapenem resistance rates (1,3). Nosocomial
infections caused by Enterobacteriaceae, which
produce different types of carbapenemases, are now
common in many countries posing major
limitations for antimicrobial therapy. Over the last
decade, carbapenem-resistant Enterobacteriaceae
has been found to be spreading worldwide (3-5).
The high morbidity and mortality of infections
caused by MDR gram-negative bacteria result from
the unavailability of safe and effective antibacterial
treatment options.

This necessitates further research to develop
new antibiotics. For this reason, the World Health
Organization has published the global priority list
of antibiotic-resistant bacteria to guide the research,
discovery, and development of new antibiotics.
The global priority list of antibiotic-resistant
bacteria includes carbapenem-resistant
Enterobacteriaceae (CRE), Pseudomonas
aeruginosa, and Acinetobacter baumannii in the
categoryl as the critical priority list of pathogens in
urgent need of new antibiotics (6,7). Among the
newest agents developed to combat antimicrobial
resistance, B-lactam/B-lactamase inhibitor
combinations have attracted considerable interest
with promising results through in vitro activity
against MDR gram-negative  bacteria  (6).
Ceftazidime/avibactam (CAZ-AVB) is a third
generation cephalosporin and a new B-lactamase
inhibitor  combination.  Ceftolozane/tazobactam
(CLZ-TAZ) is a fourth generation cephalosporin
and B-lactamase inhibitor combination. Both drugs
are often used as salvage therapy when the
infectious agent is resistant to all other antibiotics
available (8).

The aim of this study was to investigate the
in vitro antimicrobial efficacy of these two new
combinations of [-lactam-B-lactamase inhibitors
against carbapenemase gene-containing
carbapenem-resistant Enterobacteriaceae isolate that
were isolated from various clinical specimens.

MATERIAL AND METHODS

Bacterial Isolates and Antimicrobial
Sensitivity Tests: Various clinical specimens
(tracheal aspirates, urine and blood samples, and
wound swabs) submitted to our laboratory in the
period between August 2017 and October 2017
were examined for eligibility. A total of 80 isolates
from the Enterobacterales family were included in
the study. The included isolates were found to be
resistant to carbapenems in antimicrobial sensitivity
tests and carbapenemase positive in phenotypic
tests. Only one isolate from one patient was
included in the study. The BD Phoenix™ (Becton
Dickinson, US) automated identification system
was used to identify the isolates. The antimicrobial
sensitivity of the isolates was tested using the BD
Phoenix™ (Becton Dickinson, US) automated
identification and antibiogram analysis system and
through the gradient test method. The minimum
inhibitory concentrations (MIC) of CAZ-AVB and
CLZ-TAZ were tested using the gradient test
method (Liofilchem, Italy). The results were
interpreted in accordance with the EUCAST 2017
criteria.

Phenotypic Tests to Discover the Presence
of  Carbapenemases:  The presence  of
carbapenemases in K. pneumoniae and E. coli
isolates resistant to at least one of the following
antibiotics imipenem, meropenem, and ertapenem
was tested using the CarbaNP test and carbapenem
inactivation method (CIM).

CarbaNP Test: A loopful of bacterial
colonies from a blood agar plate was suspended in a
200 pl Tris-HCI 20 mmol/L lysis buffer (B-PERII,
Bacterial Protein Extraction Reagent; Thermo
Scientific, USA). After incubating at room
temperature for 30 minutes, 100ul of the suspension
was taken and mixed with a phenol red solution
containing 6 mg/L imipenem monohydrate (Sigma,
France). The bacterial suspension was examined to
detect any color changes after a 2-hour incubation
period at 35 °C. A color change from red to yellow
at the end of the incubation period was considered a
positive result. When no changes were observed in
the color, the result was accepted as negative.

Carbapenem Inactivation Method (CIM):
A 10 pL loopful of the bacterial colonies to be
tested was suspended in 400 pL sterile distilled
water. A 10 pg BD BBL™  Sensi-Disc™
meropenem disc (Becton Dickinson, ABD) is added
to the suspension and incubated at 35+2°C for 2
hours. The E. coli ATCC 25922 suspension
prepared at 0.5 McFarland turbidity was streaked
onto Mueller-Hinton agar plates. The discs
incubated in the suspension were placed onto the
plate as they were placed in the disc diffusion test.
The results of the CIM test were evaluated after the
incubation. When the efficacy of the meropenem
disc was preserved and an inhibition zone occurred
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within the limits of susceptibility, the CIM test
result was accepted negative. The test result of the
CIM test was interpreted as positive when the
efficacy of the meropenem disc was not preserved
due to carbapenemase activity.

Examination of the Presence of
Carbapenemases through Molecular Methods:

Total DNA extraction from the isolates was
performed by the ‘sand method’ (8). The presence
of carbapenemase genes (blaVIM, blalMP, blakPC,
blaOXA48, and blaNDM) was tested by multiplex
PCR. The primer sequences used in the molecular
determination of the presence of carbapenemase
and the band sizes obtained are shown in Table 1.

Table 1. Primer sequences used in the molecular determination of carbapenemase presence and obtained band

sizes
Primer Sequence 5°-3° Product size(bp)

bla K 5 TGTCACTGTATCGCGGTC-3’ %00
5-CTCAGTGCTCTACAGAAAAAC-3’

ol NOM 5-CTCAGTGCTCTACAGAAAAAC-3’ 2
5-GCAGCTTGTCGGCCATGCGGGC-3’
5-GATGGTGTTTGGTCGCATA-3’

blavim 5-CGAATGCGCAGCACCAG-3’ 390

ola 1 5 GGAATAGAGTGGCTTAAYTCT3" -
5"-CCAAACYACTASGTTATCT-3’

laox AL 5-GCGTGGTTAAGGATGAACACS’ 135
- 5"-CATCAAGTTCAACCCAACCG-375'-
RESULTS

Of the species isolated during the study
period, 1221 were E. coli and 378 were K.
pneumoniae. Of these isolates, 80 were carbapenem
resistant isolates. Of these isolates, 70 were K.
pneumoniae and 10 were E. coli. Of the isolates; 43
(51%) were recovered from urine samples, 17
(24%) were recovered from blood samples, 12
(15%) were recovered from wound swab samples,
and 8 (10%) were recovered from tracheal
aspirates. Of the 80 isolates suspected to have
carbapenemases, 61 (76.2%) had at least one
carbapenemase gene that was identified via
genotypic tests. The presence of carbapenemases
was detected in 6 out of 10 (60 %) suspected E. coli
isolates and in 55 out of 70 (78.5%) K. pneumoniae
isolates via phenotypic tests. The presence of
carbapenemases detected in phenotypic tests was
confirmed by the multiplex PCR analysis. It was
observed that phenotypic tests were 100%
compatible with molecular methods to detect the
presence of carbapenemases. Of the isolates with
carbapenemases, 45 (73.7%) were found to have the
OXA-48 enzyme. The second most common
enzyme was NDM. The distribution of identified
carbapenemases by species is presented in Table 2.

Table 2. Distribution of detected carbapenemase
enzymes by species

Carbapenemase gene K.pneumoniae E.coli  Total

Gene undetectable 15 4 19
OXA-48 40 5 45
VIM 4 _ 4
NDM 6 _ 6
KPC B _ _
OXA-48 + VIM 3 1 4
OXA-48 + NDM 2 _ 2
Total 70 10 80

MIC values of imipenem, meropenem, and
ertapenem were tested in the isolates via the
microdilution method. All isolates (100%) were
found to be resistant to ertapenem. The assessment
of the efficacy of the B-lactam/B-lactamase inhibitor
combinations against CRE isolates revealed that the
activity of CAZ-AVB (77%) was higher than CLZ-
TAZ (48%). The sensitivity rates to CAZ-AVB
were 76% (0.094-256 pg/ml) and 78% (0.094-16 pg
/ ml) for K. pneumoniae and E. coli, respectively.
Sensitivity rates to CLZ-TAZ were 52% (1-256 pg/
ml) for K. pneumoniae and 44% (0.38-16 pg / ml)
for E. coli.

DISCUSSION

Enterobacteriaceae are common pathogens
causing a variety of severe infections.
Carbapenemase-producing Enterobacteriaceae
strains cause infections that are treated with
combined antibiotherapy regimens but the mortality
is high (2). Many carbapenem hydrolyzing enzymes
have been identified in gram-negative bacilli. The
most common ones that are responsible for
resistance are Ambler class A (KPC type), class B
(VIM, NDM, and IMP types), and class D (OXA-
48-like) enzymes (4).

Of a total of 80 carbapenemase-producing
Enterobacteriaceae species included in our study,
52 (73.2%) had at least one carbapenemase gene
identified through genotypic methods. The most
common species was Klebsiella spp. having
carbapenemase genes at a rate of 87.3%. The results
of studies in the literature are compatible with our
study results. Those studies reported
carbapenemase production most commonly in K.
pneumoniae followed by E. coli (4,5,10,11). Cayci
et al. reported that carbapenem-resistant Klebsiella
spp. and E. coli were found at rates of 71.43% and
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1.54% in their study, respectively (4). A multi-
center study conducted in Turkey reported rates of
carbapenem-resistant Klebsiella spp. and E. coli as
86.5% and 13.5%, respectively (5). Similar to other
studies, the rates of carbapenem-resistant Klebsiella
spp. and E. coli were 87.3% and 12.6% in our
study, respectively.

When we evaluated the distribution of the
clinical samples, we observed that carbapenemase-
producing Enterobacteriaceae strains were found in
urine, blood, wound swab, and tracheal aspirate
cultures in the decreasing order of frequency at
rates of 51%, 24%, 15%, and 10%, respectively.
Similar to our study results, other studies reported
that urine and blood samples were the leading
sample types with the highest frequencies (4,12-
14).

OXA-48 has remained to be an enzyme
locally found only in our country, however, isolates
with OXA-48 have started to cause outbreaks in
many countries with increasing prevalence rates.
The spread of bacteria  with  acquired
carbapenemases constitutes a major public health
issue. Therefore, the identification of such isolates
is critical to control infections (5,12). In our study,
the blaOXA-48 gene was found in 73.7% of CRE in
total. The blaOXA-48 gene was found in 88.8% of
K. pneumoniae isolates and 11.1% of E. coli
isolates. In a study, Celikbilek et al. found out that
more than 90% of carbapenem-resistant K.
pneumoniae isolates were blaOXA-48 positive (13).
A multicenter study that included patients from
various regions of Turkey reported a high
prevalence rate (83%) for the presence of the
blaOXA-48 gene in CRE. The blaOXA-48 gene
was found in 85.1% of K. pneumoniae isolates and
14.8% of E. coli isolates (4). In the study conducted
by Uskiidar et al., of the 130 samples, 121 (78%)
were positive for the blaOXA-48 gene. The
blaOXA-48 gene was found in 103 K. pneumoniae
samples and in 18 E. coli samples in that study (14).
Another study reported that, out of 181 clinical
samples, 88 (%47.5) were positive for the blaOXA-
48 gene with rates of 38.1% and 7.1% for K.
pneumoniae and E. coli, respectively (12).

In our study, 6 isolates were positive for the
blaNDM-1gene, 4 isolates were positive for the
blaVIM gene, and 3 isolates were positive for the
blaNDM1 and blaOXA-48 genes concomitantly. A
multicenter study reported that 9 (6.3%) isolates
were positive for the blaNDM-1gene, 4 (2.8%)
isolates were positive for the blaVIM gene, and 3
(2.1%) isolates were positive for the blaNDM1 and
blaOXA-48 genes concomitantly (4). A study by
Irmak et al. reported that, of the CRE isolates, 6
(3.3%) were positive for the blaNDM-1 gene, 1
(1.45%) isolate was positive for the blaVIM gene,
and 3 (1.6%) blaNDM-1 positive isolates had the
blaOXA-48 gene concomitantly (12). Another
study reported the presence of blaNDM-lin 6
(6.5%) isolates but the concomitant presence of the

blaNDM1 and blaOXA-48 genes was not detected
in any of the isolates (13). A study by Uskiidar et
al. reported that 9 (7.1%) isolates were positive for
the blaNDM-1gene but no isolates had the blaVIM
resistance genes. No isolates had the blaNDM1 and
blaOXA-48 genes concomitantly (14).

Carbapenems are considered the last resort
in the treatment of infections caused by MDR-
gram-negative bacteria (3,4). The emergence of
carbapenem-resistant pathogens in parallel to the
increasing use of carbapenems in clinical practice
poses a major threat to human health. Therefore,
antibiotic resistance of such bacteria is associated
with critical clinical and socioeconomic effects
(3,15). Because of the limited availability of
therapeutic options, colistin, administered alone or
in combination, has become the main antimicrobial
agent for the treatment of such infections (15).
However, previous studies have reported high rates
of treatment failure in association with colistin
therapy (16). New combinations of [-lactams,
including CAZ-AVB and CLZ-TAZ, have strong
activity in vitro against CPE and have the potential
to replace colistin (15,16).

Viala et al. found the sensitivity rates of
OXA-48-beta-lactamase-producing
Enterobacteriaceae as 26/27 (96%) to CAZ-AVB
and 8/27 (30%) to CLZ-TAZ. The study reported
that CAZ-AVB was more effective than CLZ-TAZ
in OXA-48-beta-lactamase-producing
Enterobacteriaceae infections. Viala et al.
demonstrated the benefits of CAZ-AVB in the
empirical treatment of suspected bacterial infections
(17). In another study, CAZ-AVB (MIC 50/90, 1/2
mg/L) exhibited 97.5% activity while CLZ-TAZ
(MIC50/90, 0.25/2 mg/L) showed 86.9% activity
against CRE according to EUCAST criteria (18).

Alatoom et al. reported 45% sensitivity to
CAZ-AVB and 10% to CLZ-TAZ in their study, in
which 60 CRE isolates (49 K. pneumoniae and 11
E. coli) were tested (19). Yin et al., in their study on
372 CRE isolates, found that CAZ-AVB (75%) had
better activity than CLZ -TAZ (6.2%) when
efficacy against all CRE isolates was evaluated. On
the other hand, CAZ-AVB had much higher
antibacterial activity against carbapenem-resistant
K. pneumoniae (85%) than that against
carbapenem-resistant E. coli (28.6%). While 28.6%
of E. coli isolates and 85% of K. pneumoniae
isolates were susceptible to CAZ-AVB, only 7.1%
and 1.9% of them were susceptible to CLZ-TAZ,
respectively (20). Shortridge et al. found that,
against Enterobacteriaceae, CLZ-TAZ showed
favorable activity with 87.5% sensitivity of non-
CRE phenotype strains but lacked activity against
CRE with 2.4% sensitivity (21). Zhang et al found
that CAZ -AVB showed high antibacterial activity
with 96.3% sensitivity in their study on a total of
872 carbapenemase-positive Klebsiella isolates
(22). In our study, the sensitivity rate of the CAZ-
AVB combination for carbapenem-resistant
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Enterobacteriaceae strains isolated from various
clinical samples was higher than that of CLZ-TAZ.
CAZ-AVB sensitivity rates were 76% (0.094-256
ug /ml) for K. pneumoniae and 78% (0.094-16 ng /
ml) for E. coli. CLZ-TAZ sensitivity rates were
52% (1-256 ng / ml) for K. pneumoniae and 44%
(0.38-16 ng / ml) for E. coli.

CONCLUSION

The development of novel agents for the

therapeutic options. The sensitivity rates with
ceftazidime-avibactam were higher than those of
ceftolozane-tazobactam. It has been found that
ceftazidime-avibactam exhibits better activity
against other carbapenem-resistant isolates, except
those carrying the NDM-1 enzyme. The data
obtained in this study will soon be used in our
country to guide the clinical use of these agents.
Our findings suggest that CAZ-AVB and CLZ-TAZ

treatment of highly resistant gram-negative
pathogens is critical for the availability of

may be promising for the treatment of infections
caused by CRE strains.
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Post-Traumatic Stress and Associated Factors among Healthcare
Workers in the Early Stage Following the 2020 Malatya-Elazig

Earthquake

ABSTRACT

Objective: An earthquake is a natural disaster that seriously affects individuals physically
and psychologically. Although there has been a great deal of research on the psychological
effects of earthquakes, few have focused on local health workers and its early effects. In
this study, it is aimed to determine the levels and predictors of early post-earthquake trauma
of the local health workers working in the affected area in the earthquake that occurred on
January 24, 2020, Malatya-Elazig.

Methods: This cross-sectional descriptive study was carried out on a sample of 201
healthcare workers after three weeks from of the earthquake. In order to determine the
factors that may affect the trauma response in the participants, a questionnaire was applied
to question demographic variables, previous traumatic experiences, concerns and losses at
the time of the earthquake, and institutional and social expectations. Post-Earthquake
Trauma Level Determining Scale was used to record post-earthquake trauma levels, and
TEMPS-A was used to determine dominant temperament characteristics.

Results: Severe trauma level was detected in 25.8% of the participants. Trauma scores
were higher in women, those who were married, those who had children, those who
experienced the earthquake for the first time and those who had anxiety about losing their
own life or their relatives life during the earthquake. In the logistic regression analysis, it
was determined that anxious temperament and fear of losing a loved one during an
earthquake increased the severity of trauma, whereas a previous earthquake history
decreased it.

Conclusions: Detection of the factors associated with the trauma response is important
both in terms of protecting the mental health of health workers and ensuring the continuity
of health services in disasters such as earthquakes that affect millions of people.

Keywords: Healthcare Worker, Earthquake, Trauma, Sociodemographic Characteristics,
Temperament, Related Factors.

2020 Malatya-Elazig Depremi Sonras1 Erken Donemde Saghk

Calisanlan Arasinda Travma Sonrasi Stres ve Iliskili Faktorler
OZET

Amag: Deprem fiziksel ve psikolojik olarak bireyleri ciddi sekilde etkileyen bir doga
felaketidir. Depremin olusturdugu psikolojik etkiler {izerine yiiriitiilen ¢ok sayida arastirma
olmasina ragmen, bunlarin ¢ok azi yerel saglik c¢alisanlarma ve erken dénem etkilerine
odaklanmustir. Bu ¢alismada, 24 Ocak 2020 Malatya-Elazi1g depreminde, etkilenen bolgede
calisan yerel saglik ¢alisanlarindaki erken dénem travma diizeylerinin ve yordayicilarinin
tespit edilmesi amaglanmuistir.

Gereg ve Yontem: Kesitsel-tanimlayict nitelikteki bu galisma, depremden ii¢ hafta sonra
201 saglik ¢aliganindan olusan bir 6rneklem {izerinde yiiriitilmiistiir. Katilimcilara travma
yanitin1 etkileyebilecek faktorleri tespit etmek icin demografik degiskenleri, onceki
travmatik yasantilari, deprem anindaki kaygi ve kayiplari, kurumsal ve sosyal beklentileri
aragtiran bir anket uygulandi. Deprem sonrasi travma diizeylerinin belirlenmesinde
“Deprem Sonrasi Travma Diizey Belirleme Olgedi” ve baskin mizag o6zelliklerinin
belirlenmesinde TEMPS-A kullanildi.

Bulgular: Katilimeilarin %25.8’inde siddetli travma diizeyi tespit edildi. Kadinlarda, evli
olanlarda, ¢ocugu olanlarda, ilk kez deprem yasamis olanlarda deprem sirasinda yakinlari
ve kendi hayatin1 kaybetmekle ilgili kayg1 yasayanlarda travma puanlar yiiksekti. Yapilan
lojistik regresyon analizinde anksiy6z mizag Ozelligi ve deprem sirasinda bir yakinim
kaybetme korkusu yasamanin travma siddetini arttirdig: tespit edilirken, daha dnce deprem
yasama Oykdisiiniin azalttig1 belirlendi.

Sonug: Travma yanmtiyla iliskili faktorlerin tespiti hem saglik ¢alisanlarinin ruhsal sagligini
korumak hem de milyonlarca insani etkileyen deprem gibi afetlerde saglik hizmetlerinin
devamliligini saglamak acisindan 6nemlidir.

Anahtar Kelimeler: Saghk Calisani, Deprem, Travma, Sosyodemografik Ozellikler,
Mizag, Tliskili Faktorler.
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INTRODUCTION

Traumatic experiences occur during the
normal course of life and disrupt people's
adaptation to life by deactivating their coping
mechanisms (1). Unlike ordinary adversities,
traumatic events involve threat, violence or death
risk to the lives or integrity of the individuals (2).
Traumatic experiences are generally common, one
study showed that more than two-thirds of the
general population may experience a significant
traumatic event at some point in their lives (3).
War, violence, terrorist attack etc. and natural and
man-made disasters are among the important
traumatic events (4).

Earthquakes are one of the most studied
natural disasters because they occur frequently and
affect people's lives profoundly and cause
significant psychological damage (3,5). Most
research studies on the psychological impact of
earthquakes concluded that survivors display
different levels of post-traumatic stress symptoms
(6). If these symptoms are not properly treated
promptly, they can develop into depression, post-
traumatic stress disorder (PTSD) etc. (7). PTSD is
an important disease that is common after an
earthquake, causes serious disability and persists
for a long time (3,5). For this reason, it is important
to recognize the early psychological stress after the
earthquake and to determine the related factors in
terms of protecting both personal and public health
(8-12).

The probability of developing PTSD after an
earthquake is related to the magnitude of the
earthquake, preparedness, location during the
earthquake, injuries or near-death experiences, dead
or missing family members, material losses,
reactions to the trauma (dissociation, coping and
other reactions), work-related stress factors (lack of
communication, heavy workload, etc.) and post-
traumatic factors (symptoms, social support and
other daily-life sources of stress) (13,14). However,
exposure to disaster trauma might not be enough on
its own to explain how individuals develop PTSD.
Sex, age, education, family history, psychiatric
disorders, genetic and neuroendocrine factors,
temperament traits and early and late-life traumas
might increase individual vulnerability to
developing PTSD (15,16).

In recent years, although a large number of
studies focused on victims and “traditional” first
responders such as police officers, firefighters,
emergency medical technicians and military
personnel (17-22), body of research on general
healthcare professionals is rather limited. Most of
these studies have focused on the resistance and
reaction levels of healthcare professionals and
especially on the mild and long-term psychological
impacts of earthquakes, neglecting -early-term
effects (23,24).

Therefore, targeting this gap concerning
healthcare professionals is vital. This is because

these individuals, in addition to being survivors of
the disaster, play an important role in terms of
maintaining the continuation of healthcare services
during the earthquake, participating in rescue
efforts when necessary, and restoring the
psychological health of society (25).

On January 24, 2020, a large earthquake
with a magnitude of 6.8 on the Richter scale, where
the epicenter is in Sivrice district of Elazig,
occurred in Eastern Turkey, lasting approximately
22 seconds on 20.55.pm. Thousands of people were
exposed to a life-threatening situation due to the
earthquake and forty one people died while 1607
people were injured. More than 1000 aftershocks
that occurred within the weeks following the
earthquake in the region, which has not experienced
any major earthquakes for nearly 150 years, caused
fear and anxiety in the entire population (26).

In this study, it was aimed to determine the
levels and predictors of early post-earthquake
trauma of the local health workers in the 3rd week
after the 2020 Malatya-Elazig earthquake.

MATERIAL AND METHODS

The study was designed as a cross-sectional
study and approved by the Ethical Committee of
Malatya Inonu University (2020/499). Three weeks
after the earthquake, 201 people selected from the
health care workers working in the community
health center, family health center, and 112 health
centers affiliated to Malatya Provincial Health
Directorate were included in the study. Since
participation in the study was voluntary, patients
who refused to participate and whose data were
missing were excluded from the study.

Data Form: The researchers handed out a
survey form consisting of fourth parts to the
participants. The first part of the survey included
questions on sociodemographic characteristics
concerning age, sex, education level, marital status,
parental status, family type (nuclear: parents and
their children, or extended: parents and their
children as well as other relatives) monthly income,
history of psychiatric disorders, and history of
chronic medical disease (diabetes, malignancy,
cardiovascular diseases etc). The second part
consisted of questions assessing traumatic incidents
occurring during any life stage of the participants
(childhood trauma, accident, assault, other natural
disasters, etc.). The third part of the survey included
questions about the earthquake which were
prepared by the authors inspired from previous
studies. These questions are given in Table 2. In the
fourth part, there were questions about the scales
investigating trauma level and temperament
characteristics.

The survey forms were given to all
participants after the earthquake within two
consecutive days to minimize temporal differences
in trauma response.
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Post-Earthquake Trauma Level
Determining Scale: The scale was developed by
Tanhan and Kayri following the Van earthquake in
Turkey to measure levels of post-traumatic stress
(27). The scale analyzes 5 factors indicating trauma
response, namely “Behavior Problems” (appetite
loss, becoming more angry/aggressive, nightmares,
claustrophobia arising from the fear of another
earthquake), “Emotive Limitedness” (loss of hopes
for the future, loss of a sense of the meaning of life,
decrease in the will to live, feeling helpless/weak),
“Affective Response” (feeling abashed because of
needing help, increased attention on
behaviors/relationships ~ after the earthquake,
appreciating  life  more, becoming  more
emotional/crying without any reason), “Cognitive
Structure” (worries about
children/parents/acquaintances/friends, constant
anxiety about another earthquake, reliving the
instances of the earthquake, worries about the
future), and “Sleep Problems” (waking up
suddenly, having trouble falling asleep, sleeping
less). The lowest score in the scale of 20 items is 20
while the highest possible score is 100. The
increase in the scores indicates the rise in the extent
to which individuals are affected by the earthquake.
As the original scale stated that the score range of
52.385+5.051 (meanxSD) indicates a threshold at
which individuals are traumatized. Above and
below this threshold value points out low and high
levels of traumatization. In this study, the threshold
value was accepted as 52.385 (27). The measured
Cronbach alpha internal consistency coefficient of
the scale was 0.66 for the ‘Behaviour Problems’
sub-category, 0.70 for ‘Emotive Limitedness’, 0.72
for ‘Affective Response’, 0.59 for ‘Cognitive
Structure’, 0.89 for ‘Sleep Problems’ and 0.93 for
all items.

Temperament Evaluation of Memphis,
Pisa, Paris, San Diego-Auto-Questionnaire
(TEMPS-A): Developed by Akiskal and colleagues
in 1997 to evaluate the dominant affective
temperament (28), the scale was translated into
Turkish by Vahip and colleagues in 2005, who then
tested its validity and reliability (29). The scale
consists of 5 sub-sections and a total of 99 items to
identify depressive, hyperthymic, cyclothymic,
irritable, and anxious temperaments.

In this study, the Cronbach alpha internal
consistency coefficient of the scale was calculated
as 0.762 for the depressive subgroup, 0.875 for the
cyclothymic, 0.837 for the hyperthymic and 0.870
for the anxious in the reliability analysis of the
scale. The internal reliability coefficient, which
includes all subgroups of the Temperament
Evaluation of Memphis, Pisa, Paris, San Diego-
Auto-Questionnaire (TEMPS-A), was 0.910.

Statistical Analysis: In all analyses, the
SPSS 23.0 software was used. Continuous variables
are expressed as meantstandard (meanzSD)
deviation. Categorical variables were compared

using Chi-square tests and expressed as numbers
and percentages. The suitability of the data for
normal distribution was determined by the
Kolmogorov-Smirnov test. Continuous variables
with normal distribution were compared between
groups using  Student's t-test.  Categorical
comparisons were made using the chi-square test.
One-way ANOVA tests were used to evaluate the
difference between more than two independent
groups. Multiple comparisons were carried out by
Bonferroni test. Pearson correlation test was used in
the correlation analysis. Logistic regression analysis
was used to identify independent predictors of
trauma response severity. A value of p<0.05 was
considered statistically significant.

RESULTS

In this study, 201 healthcare workers
participated, of whom 143 (71.1%) were female and
the remaining 58 (28.9%) were male. The mean age
of the participating healthcare professionals was
35.9 = 8.9 vyears. Seventy-five (37.4%) of the
participating  healthcare  professionals  were
physicians, 70 (34.9%) were nurses or midwives,
31 (15.3%) were health clerks and 25 (12.4%) were
emergency medical technicians.

The PETS total score was 41.32 + 16.24.
The sub-scores were as follows: ‘Behaviour
Problems’, 6.27 + 3.1; ‘Emotive Limitedness’, 8.49
+ 4.72; ‘Affective’, 8.68 + 3.51; ‘Cognitive
Structures’, 10.61 + 4.63; and ‘Sleep Problems’,
6.80 + 3.78.

None of the participants included in the
study had a history of earthquake injury. Six
participants (3%) had relatives with a history of
injury in an earthquake, of whom two (1%) lost one
relative in the earthquake. After the earthquake,
only one person, who was a health worker, received
psychological support.

The analysis of the relationship between
sociodemographic variables and trauma scores of
healthcare professionals revealed that female
participants had statistically higher total scores and
sub-scores on the PETS scale compared to their
male colleagues (p<0.001 for all domains). In terms
of marital status, married participants had
statistically higher PETS sub-scores for the
cognitive dimension of the scale (p=0.048) with no
significant  differences for other sub-scores
(p>0.05). The PETS total, emotional, affective and
cognitive scores were significantly higher in those
with at least one child compared to those without
children (p=0.002, p=0.001, p=0.015, p=0.002,
respectively). The participants living within a
nuclear family had higher cognitive PETS sub-
scores (p=0.028) with no other differences when
compared to those living alone or within an
extended family. Those with a history of psychiatric
disorders had a higher emotive PETS sub-score
than those without such a history (p=0.047) (Table
1).
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Table 1. The relationship between the socio-demographic characteristics and the scores of the PETS of healthcare professionals

PETS Behavior Emotive . Cognitive Sleep
. . . Affective
Socio-demographic total Problems Limitedness Structures Problems
L n (%) p value value p value score p value p value p value
characteristics score score score meantSD score score
mean+SD mean+SD mean+SD meanxSD mean+SD

Gender
Male 143(71.1) 44.7£16.5 <0.001** 6.8+3.3 <0.001** 9.1+4.9 <0.001** 11.6+4.4  <0.001** 9.3+3.3 <0.001** 7.6+3.7 <0.001**
Female 58(28.9) 32.8+11.7 4.9+1.6 7.1+£3.3 8.11+3.6 7.313 5429
Marital Status
Married 152(75.6) 42.4+16.4 0.064 6.4+3 0,187 8.814.7 0.161 11+4.5 0.137 8.913.4 0.048* 7+3.8 0.278
Single/Widow/Divorced 49(24.4) 37.7+15.1 5.9+3.2 7.6+4 9.6+4.5 8.1+3.2 6.3+3.3
Having Children
Yes 133(66.1) 43.7+16.5 0.002* 6.5£3.1 0.05 9.2+4.8 0.001* 11.3+45  0.015* 9.2+3.3 0.002* 7.1£3.9 0.192
No 68(33.9) 36.6+14.6 5.742.8 7.243.7 9.244.3 843.2 6.3+3.2
Family Type
Nuclear family 153(76.1) 42.6x16.3 6.4+3.0 8.8+4.7 9.0£3.4 11.0+4.4 7.0£3.9
Extended family 29(14.4) 36.2+14.2  0.110 5.242.3 0.139 6.7+3.7 0.077 7.543.3 0.050 9.645.1 0.028* 5.743.3 0.262
Alone 19(9.5) 38.5+17.1 6.5£3.4 8.0£5.3 7.743.9 8.4+4.7 6.7£3.7
History of psychiatric
disorder
Yes 7(3.5) 45.7+17.7  0.500 6.4+2.5 0.721 1347 0.047* 11+3.9 0.487 7.843.2 0.796 7+3.9 0.885
No 194(96.5) 41.1+16.2 6.313 8.4+4.4 10.6+4.5 8.843.3 6.8+3.7
History of chronic medical
disease
Yes 28 (14) 39.8+14.6 0.734 5.6+2.2 0.349 7.944 0.483 11.1#44  0.720 8.4+3.1 0.561 6.5+3.7 0.675
No 173 (86) 41.5+16.5 6.4+3.1 8.6+4.7 10.5+4.5 8.8+34 6.9+3.7
Family history of
psychiatric disorder
Yes 14 (7) 45+17.1 6.9+3 10.3+6.4 11+3.8 9+3 7.7£3.8
No 187 (93) 41+16.1 0-363 6.243.0 0.239 8.4+4.4 0-330 10.6+4.6 0.739 8.7£3.4 0.718 6.8+3.7 0-357

* p<0.05, **p<0.001
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Table 2. Relationship between the history of past traumas/earthquake experiences and the data on the Elazig-Malatya earthquake and PETS scores

PETS Behavior _Er_not|ve Affective Cognitive Sleep
Problems Limitedness p Problems
n (%) total score  pvalue p value score pvalue  Structures pvalue p value
mean+SD score score value mean+SD mean +SD score
- mean+SD mean+SD B B mean+SD

History of traumatic experience
Yes 21 (10.5) 40.1+11.7 0.780 6.1£1.9 0.546 7.543.9 0.257 10.8+3.9  0.273 7.7£2.7 0.625 7.813.4 0.140
No 180(89.5) 41.4+16.5 6.3+3.1 8.6+4.6 10.6+4.6 8.8+3.4 6.843.7
History of experience of Earthquake
Yes 75(37.4) 36.2¢12.2  0.002* 5.3x1.9 0.005* 7.3+3 0.016* 9.6+4.3 0.001* 7.7+3 0.014* 6.1+3.1 0.061
No 126(62.6) 44.2+17.6 6.8+3.4 9.345.2 11.244.6 9.3+34 7.34£3.9
Which province were you in during the earthquake?
Elazig/Malatya 181(90) 42+16.5 0.069 6.3+3.1 0.356 8.7+4.7 0.137 10.9+45  0.031* 8.9+34 0.016* 6.9+3.7 0.234
Other 20(10) 34.8(11.6) 5.8+2.4 7.3+3.4 8.3+3.4 7.3+2.7 6+3.3
Were you alone during the earthquake?
Yes 12(6) 40.8¢15.9  0.961 6+2.8 0.840 7.3+4.7 0.126  9.3+2.8 0.457 11+4.7 0.847 743.6 0.783
No 189 (94) 41.34£16.3 6.3+3 8.6+4.6 8.743.4 10.6(%4.5) 6.843.7
Did you ever think that you would die during the earthquake?
Yes 105(52.2) 46.8+17.1  <0.001** 7.1+3.5 <0.001** 9.5#5.1 0.001* 9.7+3.3 <0.001** 11.9+4.4 <0.001** 8.2+3.8 <0.001**
No 96(47.8)  35.3+12.7 5.4+2.1 7.5+3.7 7.7£3.1 9.244.2 5.3+2.9
Did you ever think that a family member of you would die during the earthquake?
Yes 124(61.6) 45.5+16.8  <0.001** 6.8+3.3 0.001* 9.245) 0.021* 9.54#3.3 <0.001** 11.8+4.5 <0.001** 7.8+3.8 <0.001**
No 77(38.4) 34.4+12.6 5.442.3 7.543.5 7.542.9 8.843.9 5.242.8
Have you ever seen someone died or injured during the earthquake?
Yes 29(145) 41.4+16.8  0.986 6.6+3.3 0.764 7.6+3.6 0.462  9.1#35 0.621 10.9+4.8 0.756 7.1+4.2 0.950
No 172(85.5) 41.2+16.1 6.2+3 8.7+4.7 8.7+3.3 10.6+4.5 6.8(£3.6)
Was your home damaged?
Yes 33(16.5) 43.2+16.4  0.455 6.2+3.2 0.665 9.345.2 0.435 8.6%3.2 0.867 11.8+4.8 0.125 744 0.877
No 168(83.5) 40.9+16.2 6.3+3 8.4+4.4 8.84+3.4 10.4+4.4 6.843.6
Have you experienced material loss?
Yes 22(11) 4214175  0.941 7.31£3.6 0.115 9.244.8 0.486 8.7+4.1 0.792 10.5+4.5 0.943 6.243.6 0.391
No 179(89) 41.2+16.1 6.1+2.9 8.5+4.6 8.8+3.2 10.6+4.5 6.9+3.7
Have you received help from official institutions after the earthquake?
Yes 19(9.5) 43+17.4 0.729 6.8+3.8 0.656 8.5+4.2 0.951  9.443.7 0.349 11.145.2 0.754 6.9+4.1 0.878
No 182(90.5) 41.1+16.1 6.242.9 8.5+4.6 8.743.3 10.6+4.4 6.843.6
Have you received support from your family or friends, after the earthquake?
Yes 128(63.6) 41.7+16.3  0.568 6.4+3.2 0.791 8.7+4.5 0.286  8.8+3.2 0.808 10.7+4.5 0.563 6.8+3.6 0.924
No 73(36.4)  40.5+16.1 6+2.6 8.3+4.7 8.6+3.5 10.4+4.6 6.9+3.7
Can anything be done in order to be prepared and decrease the damages of the earthquake?
Many things can be 108(53.7) 41.7+17.7 6.4+3.4 8.8+4.9 8.8+3.4 10.7+4.7 6.9+3.9
done 0.835 0.471 0.587 0.999 0.969 0.829
Some/A little things 93(46.3)  40.8t+14.4 6.2+2.6 8.244.2 8.743.3 10.5+4.2 6.8+3.4
can be done

* p<0.05, **p<0.001
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The analysis of the relationship between the
history of past traumas and earthquake experiences
and the trauma levels of healthcare professionals in
Elazig-Malatya earthquake showed no statistically
significant differences between participants with and
without a history of past traumas (p=0.780). Those
experiencing a fear of death during the earthquake had
higher trauma scores when compared to those who did
not have such experience (p<0.001). Individuals
experiencing the fear of losing loved ones during the
earthquake had higher trauma score when compared to
those who did not feel such a fear (p<0.001). (Table 2)

To analyze the factors underlying severe
trauma response of healthcare professionals, the
participants were divided into two groups according to
trauma response severity. One group consisted of 52
subjects (25.8%) who displayed severe trauma
response and another group consisted of the remaining
149 subjects (74.2%) who demonstrated low trauma

response. Of the men and women, 10.6% and 89.4%
displayed severe trauma response, respectively
(p=0.02). The analysis of the TEMPS scores revealed
significantly higher cyclothymic (p<0.035), depressive
(p<0.007) and anxious temperament (p<0.001) levels
among those with a severer trauma level.

Upon examining the relationship between
trauma levels and sociodemographic variables, we
found that being female, being married, having
children, not having a history of earthquake
experience, being at the epicenter during the
earthquake, experiencing the fear of dying and having
the fear of losing a relative during earthquake were the
most frequent factors among those with higher trauma
levels (p=0.002, p=0.034, p=0.015, p<0.001, p=0.028,
p<0.001 and p<0.001, respectively). No correlation
was found between the other variables and trauma
levels (p > 0.05). (Table3)

Table 3. The factors determining trauma levels among healthcare professionals.

Variable High level Low level p value
n(%) n(%)

Gender Female 42(89.4) 101(65.6) 0.002*
Male 5(10.6) 53(34.4)

Marital status Married 41(87.2) 111(72.1) 0.034*
Single/Widow/Divorced 6(12.8) 43(27.9)

Having children Yes 38(80.9) 95(61.7) 0.015*
No 9(19.1) 59(38.3)

History of earthquake experience No 40(85.1) 87(56.5) <0.001**
Yes 7(14.9) 67(43.5)

Which province were you in during the Elazig/Malatya 46(97.9) 135(87.7) 0.028*

earthquake? Other 1(2.1) 19(12.3)

Did you ever think that you would die No 11(23.4) 85(55.2) <0.001**

during the earthquake? Yes 36(76.6) 69(44.8)

Did you ever think that a family member of No 7(14.9) 70(45.5) <0.001**

you would die during the earthquake? Yes 40(85.1) 84(55.5)
Depressive 6.2+3.4 4.63 0.007*

TEMPS-A Cyclothymic 5.7+3.9 4.5+3.9 0.035*
Anxious 8+5.4 4.5+4.4 <0.001**

* p<0.05, **p<0.001 (Only significant correlations are listed on the table)

According to the logistic regression analysis,
a significant relationship was found between the
previous earthquake experience, the fear of death of
a family member, and the level of anxiety and
trauma. It was observed that the previous
earthquake experience was protective from the high

trauma response, and the fear of losing a relative
during an earthquake was 3.383 (1.081-10.591)
times more risky. It was determined that a one-
point increase in the anxiety score caused a 1.137
(1.030-1.254) fold increase in the trauma level.
(Table 4)

Table 4. Logistic regression analysis results of factors affecting trauma severity

Variables OR (95% C.1) p
Female 1

Gender Male 2.501 (0.859-7.814) 0.091

Marital status Married L 0.846

Single/Widow/Divorced  1.153 (0.276-4.807)

. . Yes 1

Having children No 2.377 (0.705-8.015) 0.162

. . No 1 -
History of earthquake experience Yes 0,190 (0.067-0.537) 0.002
Did you ever think that you would die during the No 1 0.427
earthquake? Yes 1.518 (0.542-4.249) '
Did you ever think that a family member of you No 1 0.036*
would die during the earthquake? Yes 3.383 (1.081-10.591) )
Depressive 1.098 (0.938-1.286) 0.246
Cyclothymic 0.950 (0.842-1.073) 0.410
Anxious 1.137 (1.030-1.254) 0.011*
* p<0.05
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In the correlation analysis between the
TEMPS and PETS subgroups and total scores, a
significant positive correlation was found between
the PETS total score and depressive, cyclothymic,

Table 5. Correlation between TEMPS and PETS scores

irritable and anxious sub-scores and a negative
correlation was found between hyperthymic and
depressive temperaments (Table 5).

Behavior

1 2 4 5 6 7 8 9
prob.
1. Emotive Limitedness  ,638™
2. Affective Score 625" 561"
3. Cognitive Structures  ,666™ 615" 697"
4. Sleep Problems 7177 511" 614" 6957
5. PETS Total Score 847 ,809™ 816" ,879™ ,835™
6. Depressive ,125 2277 166" ,183™ 165" 212"
7. Cyclothymic 232" ,189™ 193" | 234™ 213" 252"  584™
8. Hyperthymic -,038 016 ,096 ,025 -073 ,009 -238" -038
9. Irritable ,116 ,158" ,035 ,146° ,084 ,142° 316" 360 ,152"
10. Anxious ,332™ ,349™ 245" 379" 375" ,408™ 536" ,443™ -087 ,530™

"p<0.05, “p<0.01

DISCUSSION

In the present study, early-stage trauma
levels in healthcare professionals in Malatya on the
third week following the earthquake and the risk
factors that might be effective in the consequent
trauma response were identified.

High trauma response rate was found in one-
fourth of the sampled healthcare workers. This
result supported earlier studies on health workers in
other traumatic settings, such as war and local
earthquakes (24, 30-32).

In the literature, it has been emphasized that
both demographic variables such as gender, marital
status, occupation, age, and comorbid mental illness
affect the trauma response (15,16,33). In terms of
these factors, our results did not provide different
data to distinguish healthcare professionals from the
general public. Similar to previous studies (32,34),
our study detected a marked correlation between the
increase in the PETS scores and being female. This
result was not surprising since women more easily
express their emotions. On the other hand, the high
stress levels in women can be attributed to gender
differences in neuroendocrine response or excessive
threat perceptions and concerns about losing control
(35,36).

Some studies that examined the correlations
between marital status and stress response claimed
that being married reduces the risk, whereas other
studies indicated the opposite (4,37). Nonetheless,
the present study reported equal trauma scores
among married and unmarried persons. However,
the cognitive sub-score of the PETS scale (worries
about children/parents/acquaintances/friends, worry
about a sudden earthquake, reliving the earthquake
experience and worries about the future) was higher
among the married subjects. This result was
probably due to the cognitive effects created by the
sense of responsibility towards family members.
The higher trauma scores of participants with
children compared to those without supported this
view. This impact could also be inferred from being

parents who fear losing their children. Changes in
psychological and biological mechanisms caused
by being a parent may also have caused these
people to internalize the fear their children have
experienced and thus became more affected (38-
40).With a similar thought, the lower trauma scores
of the unmarried participants and those living alone
or living with elders can be attributed to the less
responsibility and alleviation of the fear by sharing
it with older family members.

In the regression analysis, it was also found
that the thought of losing a family member was a
particular factor determining trauma severity than
one’s own fear of death. Within the traditional
structure of Turkish society, this result was not
surprising. In  Turkish culture, the family is
considered as an important source of social support
and emotional development for both parents and
children (41). Therefore, worrying more about
losing this structure than dying seems to be a
response against the erosion of many values. This
result may be a reason why the participants who
were not at the epicenter of the earthquake also
experienced post-traumatic symptoms. Although far
away, these people may have been traumatized by
learning that their families had been exposed to a
traumatic event (42). In this context, our study
proposes the view that disasters affect not only
those who are exposed to them directly but also
other people for different reasons.

This study found a linear correlation
between the history of psychiatric disorders and
trauma response, similar to previous research
(43,44). This was especially significant for the sub-
score of emotive limitedness indicating that the
individual may be more depressive. Increasing
depressive symptoms may lead to weakened coping
mechanism, aggravation of the existing psychiatric
disease and, perhaps, to the development of other
psychiatric diseases such as PTSD in the future.
Therefore, providing post-disaster support to
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individuals with existing psychiatric disorders can
provide significant benefits.

Although the previous studies indicate that
past traumatic experiences increase trauma
response level (4,14,44,45), this study did not
support this outcome. In our study, neither being
nor not being traumatized before did not show an
effect on the level of trauma, except for previous
earthquake experiences. A lower PETS score was
found among those with a previous earthquake
experience than those who did not. The results of
the regression analysis showed that one of the three
basic independent variables that influenced the
PETS score was the history of earthquake
experiences. This outcome is consistent with the
finding underlined in the study by Nishi et al.
claiming that individuals who have experienced
natural disasters at some point in their lives were
less affected by later disasters (46). Although this
study did not focus on these factors, we can assume
that survivors might be less traumatized because of
developing some coping strategies and taking
precautions as a result of their disaster experiences
when the earthquake occurred (12,47,48).

Unlike society-based studies that found
correlation between trauma level and many various
variables such as seeing someone dead or injured in
the earthquake, having one's house damaged,
material losses, receiving assistance and support
from official institutions, family and/or friends, the
belief in the possibility of reducing earthquake
damages and being prepared for potential
earthquakes (19-49), this study did not detect any.
This result may be related to participants’ low
material damages, as well as a reflection of
witnessing and intervening in many traumatic
events due to their profession. Perhaps, these
experiences may have contributed to their ability to
accept possible environmental changes more easily
and show fewer symptoms after the earthquake
(50).

Temperament is best described as the trait
emotional reactivity of an individual which appears
to be stable across life and has strong genetic
underpinnings  (51,52). Recently, increasing
evidence suggests that temperament plays a role in
predisposing individuals to many mental disorders
(53). In a few studies conducted independently of
the nature of the traumatic event, especially anxious
temperament was reported to be a predisposing
factor to the development of PTSD, while
hyperthymic temperament was a protective factor.
In a study conducted by Fauerbach et al. in burn-
injured patients, a positive relationship was found
between anxious temperament and the development
of PTSD, while a negative relationship was
reported with extraversion (54). In a meta-analysis
that examined the relationship between PTSD and
temperament, all the temperament characteristics
were found to have a moderate-to-weak relationship

with PTSD symptoms, regardless of sex, trauma
type and time elapsed after trauma (55).

The present study also showed that there
was a linear relationship between depressive,
cyclothymic, and anxious temperament
characteristics and trauma levels. Especially
anxious temperament has been identified as one of
the main determining factors of trauma severity.
Indeed, it was not surprising that people with an
anxious temperament exhibited an exaggerated
tendency to distressing events, had difficulty
adapting to daily changes, and had a more severe
trauma response, given that they chose less
effective coping strategies (56,57). On the other
hand, unlike previous studies, there was no
relationship between hyperthymic temperament and
trauma level. This difference can be attributed to
the fact that these people with hyperthymic
temperament tend to show themselves better as a
characteristic of their temperament and claim that
they are not affected by trauma for the same reason
(51).

The examination of the relationship between
trauma response and temperament may provide
important benefits in determining the recruitment of
people at high risk of exposure to trauma and in
adjusting the appropriate therapy process for those
exposed to trauma especially when trauma-focused
therapies are considered ineffective in people with
high emotional reactivity. Determining the
decisions in job recruitment or distribution of duties
according to the temperament profiles of
individuals will reduce the development of
psychiatric problems (55,58).

Even though this study presents important
data concerning the factors determining trauma
responses, it has certain limitations. First of all, the
exclusion of healthcare workers in other provinces
prevents the generalization of outcomes to all
healthcare professionals affected by the earthquake.
Second, the lack of a sub-analysis regarding the
duties of healthcare professionals prevented the
researchers from identifying the potential impact of
the earthquake among different professional groups.
The use of a self-report questionnaire in the study
might have reduced reliability of the data. But,
despite all these limitations, to our knowledge this
study is the first to investigate temperament traits
and early trauma response in healthcare
professionals. These results regarding the early
trauma response could provide pilot data for future
studies investigating PTSD prevalence.

CONCLUSION

This study showed that one-fourth of the
health workers had severe trauma levels in the early
stages of the earthquake. The trauma scores of
women, those who were married and/or had
children, those who were worried about losing their
own life or their relatives life during the earthquake
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were higher. There was a positive correlation
between trauma severity and anxious temperament
and fear of losing a family member, and a negative
correlation between the presence of a previous
earthquake experience. As healthcare professionals

disaster, recognition of the risky groups may be
beneficial in the direction of the assistance to be
provided and in the planning of future services. In
this way, the prevalence of long-lasting and
debilitating mental illnesses can be reduced.

are an important part of the activities to combat
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The Relationship between COVID-19 Suspected Patient’s
Coagulation and Platelet Parameters and Polymerase Chain

Reaction Results

ABSTRACT

Objective: This study aims to investigate the relationship between prothrombin time (PT),
activated partial thromboplastin time (aPTT), INR (International Normalized Ratio), and D-
dimer levels, platelet (PLT) levels at hospital admission, and positivity or negativity of
Polymerase Chain Reaction (PCR) test results in patients with suspected coronavirus
disease-19 (COVID-19) followed at COVID-19 services.

Methods: This study was performed on 238 patients with the prediagnosis of COVID-19,
all patients are hospitalised in Samsun city at our hospital between 11 March 2020-30 May
2020. According to COVID-19 PCR test results, PCR test negative 119 individua and PCR
test positive 119 patients were included in the study. PT, aPTT, D-dimer, INR, and PLT
levels were examined.

Results: While PCR test negative individuals had a mean PT value of 11.46+0.86 sec, PCR
test positive patients had a mean PT value of 12.97+3.65 sec (p<0.001). There was no
significant difference in mean aPTT values of PCR test positive and negative patients.
Whereas INR, D-dimer increased significantly in PCR test positive patients. PLT value
decreased from a mean value of 266.75+71.36*10°%/L in PCR test negative patients to
241.18+96.64*10°L in PCR test positive patients (p=0.002).

Conclusions: In our study, it was found that in patients who were admitted to hospital with
COVID-19 suspicion and followed up in COVID-19 services, PT, D-dimer, INR, PLT
values were important in detecting coagulopathy and thrombocytopenia in the group who
were PCR positivity.

Keywords: COVID-19, PT, aPTT, D-dimer, INR, PLT, PCR Test.

COVID-19 Siiphesi Tasiyan Hastalarim Koagilasyon ve
Trombosit Parametreleri ile Polimeraz Zincirleme Tepkimesi

Sonuglar Arasindaki Iliski

OZET

Amagc: COVID-19 siiphesi ile COVID-19 servislerinde takip edilen hastalarin, hastaneye
basgvuru sirasinda yapilan Protrombin Zamani (PT), aktive Parsiyel Tromboplastin Zamani
(@PTT), INR (International Normalized Ratio), D-Dimer dlzeyleri, Trombosit (PLT)
dizeyleri ile Polimeraz Zincirleme Tepkimesi (PCR) sonucunun pozitif veya negatif
durumu arasindaki iligkiyi arastirmak amag¢lanmaktadir.

Gereg ve Yontem: Bu ¢aligma 11 Mart 2020- 30 Mayis 2020 tarihleri arasinda, Samsun
ilinde, hastanemizde COVID-19 siiphesi ile yatan 238 hasta ile yapilmistir. COVID-19
sonuglarina gore PCR testi negatif 119 kisi ve PCR testi pozitif 119 hasta ¢aligmaya dahil
edilmistir. PT, aPTT, D-dimer, INRve PLT diizeylerine bakilmstir.

Bulgular: PT; PCR testi negatif katilimcilarda ortalama 11,46+0,86 sn degeri bulunurken,
PCR testi pozitif hastalarda 12,97+3,65 sn, (p<0,01), aPTT; PCR negatif katilimcilarda
ortalama 24,38+3,40 sn, PCR pozitif hastalarda ise 24,18+4,83 sn,(p>0,05) olarak
bulunmugtur. D-Dimer, PCR testi negatif katilimcilarda ortalama 0,23+0,12 pg/ML, PCR
testi pozitif hastalarda ise 2,10+5,60 pg/ML, (p<0,01) olarak tespit edilmistir. INR; PCR
negative katilimcilarda 0,99+0,12 degeri, PCR pozitif hastalarda ise 1,14+0,35, (p<0,01)
degeri bulunmustur. PLT; PCR testi negative katilimcilarda 266,75+71,36 (10%L), PCR
testi pozitif hastalarda ise 241,18+96,64 (10%L) olarak saptanmistir (p=0,002).

Sonug: Calismamizda, hastaneye COVID-19 siiphesi ile bagvuran, COVID-19 servislerinde
takip edilen, PCR pozitif olan hastalarda, PT, D-Dimer, INR, PLT degerlerinin, koagiilopati
ve trombositopeni tespitinde dnemli oldugu saptandi.

Anahtar Kelimeler: COVID-19, PT, aPTT D-dimer, INR, PLT, PCR Test.
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INTRODUCTION

COVID-19 which shares similarities with
SARS (Severe Acute Respiratory Syndrome) and
Middle East Respiratory Syndrome (MERS) viruses
responsible for endemic diseases in 2003 and 2012,
is a novel beta coronavirus (1,2). In addition to
being a critical disease for health, coronavirus 2019
(COVID-19) poses a global threat (3).

First, pneumonia cases of unknown etiology
occurred in Wuhan, Hubei province of China; the
cases were reported to WHO (World Health
Organization) in December 2019, and in March
2020, WHO declared this new infection a pandemic
(4,5).

COVID-19 is described as a new
betacoronavirus. It is closely related to SARS. It is
a new infectious disease in which the virus is the
causative pathogen 5. Despite pulmonary
pathophysiology during the disease, severe
COVID-19 infection, which is not fully understood,
is associated  with  pronounced  alveolar
inflammatory cell infiltration and is accompanied
by systemic cytokine storm (6). One of the essential
poor prognosis indicators is the development of
coagulopathy in patients (7,8,9). Increased plasma
levels of fibrin degradation D-dimers with COVID-
19 infection constitute an independent biomarker
for poor prognosis (9). In the COVID-19
pathogenesis of coagulation activation, significant
pathological changes involving lung
microvasculature including widespread
microthrombus and  significant hemorrhagic
necrosis have been highlighted, particularly in line
with post-mortem studies (10,11).

Severe COVID-19 increases the risk of
developing significantly associated deep vein
thrombosis and pulmonary embolism (12,13). For
estimating the severity of COVID-19, monitoring
functional screening parameters for PLT, PT, aPTT,
and D-D (D-dimer) and daily changes in
coagulation function is essential in patients with
COVID-19 (14).

The poor prognosis that continues with
COVID- 19 and continuation of D-dimer increase
are precursors of multiorgan failure and
development of DIC (Disseminated Intravascular
Coagulation) (15). Significantly, a high D-dimer
level is associated with increased mortality. In
patients who lost their lives, the increase is evident
from the fourth day of hospitalization. Despite
coagulopathy, hemorrhage findings are not a
common biomarker (15,16,17).

MATERIAL AND METHODS

Study Design and Participants: The study
was carried out in the COVID-19 services of the
Samsun University Samsun Training and Research
Hospital between March 11, 2020 and May 30,
2020. Patients with COVID-19 symptoms were
included in the study. The PCR results were divided
into two groups as PCR positive and PCR negative,
in line with the World Health Organization's

guideline titled "Laboratory Testing for 2019 Novel
Coronavirus (2019-nCoV) in Suspected Human
Cases" published on March 2, 2020.

All samples were studied with the SARS
CoV-2 Double Gene RT-q PCR Kit (BioSpeedy,
Turkey) following the manufacturer's instructions.
Briefly, after nucleic acid isolation in
nasopharyngeal lavage/aspirate, bronchoalveolar
lavage, nasopharyngeal suture, oropharyngeal swab
and sputum samples, detection by single-step
reverse transcription (RT) and Real-Time PCR
targeting the ORFlab and N gene regions were
performed.

Extract ion and inhibition control were
checked by targeting the human RNase P gene as an
internal control. Nucleic acid extraction was
validated with the vNAT buffer, and this process
was conducted without any additional work during
sample transfer. Nasopharyngeal or oropharyngeal
swab samples taken with swabs (dacronor polyester
flock) were placed in a sterile transport solution
containing VNAT solution and transferred. Reaction
components 2X Prime Script mix 10uL, CVD Di
Oligo mix 5L, template nucleic acid 5uL total
reaction amount of 20pLvolume was created.
Qiagen Rotor-Gene (Germany) Real-Time PCR
instrument was run on sigmoidal curves under 38
cycles and were evaluated as positive.

Prothrombin time (PT), activated partial
thromboplastin time (aPTT), D-dimer, International
Normalized Ratio (INR), and platelet (PLT) levels
of 119 patients followed in COVID-19 services
were taken from the hospital information
management system. In addition, PT, aPTT, D-
dimer, INR, and PLT levels of 119 individuals with
COVID-19 PCR test negative were taken.

D-dimer test was worked on a Beckman
Coulter Au 680 device, PT, aPTT, and INR tests
were worked at Siemens Ca-7000 device, and
platelet level was worked in Beckman Coulter Dx-
800 device by using suitable tubes and kits.

Ethical Approval: Ethical approval to
conduct this study was granted by the hospital’s
ethics committee on September 30, 2020 (decision
number GOKA/2020/9/10).

Data Analysis: Statistical Package for the
Social Sciences (SPSS) version 22.0 software (IBM
Corp., Armonk, NY, USA) was used for the data
analysis in the present study. One-Sample
Kolmogorov — Smirnov test and the Shapiro-Wilks
test were used to evaluate the data. Mann—Whitney
U-test was used to compare parameters between the
groups. A p < 0.05 was considered to be
statistically significant. G*Power 3.1.9.7 program
was used to calculate the sample size. One hundred
ten sample size results were obtained for each
group, in this calculation (test=t-test (Wilcoxon-
Mann-Whitney test (two groups)), Analysis: A
priori: Compute required sample size, Tail(s)
=Two, Parent distribution=Normal, Effect size
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d=0.5, a err prob=0.05, Power (1-p err prob)=0.95,
Allocation ratio N2/N1=1).

RESULTS

According to the results of combined
oropharyngeal/  nasopharyngeal  swab  test
performed, 119 patients were PCR-positive and 119

patients were PCR-negative. The mean age of the
PCR positive patients was 58.29 (SD, 10.10) years.
Some 50.4% (n=60) of the PCR positive patients
were women. Complaints of the PCR positive
patients with suspicious contact admitted to our
hospital were respiratuar distres (48.2%), loss of
smell (16.8%), loss of taste (12%) (Table 1).

Tablo 1. Descriptive characteristics of individuals (n=238)

Categorical variables COVID-19(+) COVID-19 (-)
n (%) 119 119
Age+SD 58.29+10.10 41.08+9.71
Hospitalization day 15.92 6.84
Male 59 (49.6) 84 (70.6)
Gender (n, %) Female 60 (50.4) 35 (29.4)
. . Yes 44 (63.0) -
Intensive care unit (n, %) No 75 (37.0) 119
. Ex 28 (23.5) -
Ex-Discharge Discharge 91 (76.5) 119
Cancer 7(5.9) 3(2.5)
DiabetesMellitus 22 (18.5) 24 (20.2)
Hypertension 21(17.6) 18 (15.1)
- Cardiovascular disease 11 (9.2) 4(3.4)
Comorbidity (n,%) Chronicrenalfailure 9(7.6) 2(17)
Pneumonia 15 (12.6) 8(6.7)
COPD 6 (5.1) 7 (5.9)
No 28 (23.5) 53 (44.5)
Respiratory Distress 34 (28.6) 0
Loss of Smell 20 (16.8) 3(2.5)
Loss of Taste 12 (10.0) 0
Fever 38(32.0) 17 (14.3)
Headache 28 (23.5) 34 (28.6)
Signs and symptoms (n,%b) Joint Pain 29 (24.4) 17 (14.3)
Weakness 36 (30.3) 50 (40.0)
Cough 15 (12.6) 17 (14.3)
Anorexia 5(4.2) 2(1.7)
Nausea 3(2.5) 0
Diarrhea 2 (1.68) 0

The test reference range of the samples mean of PT value was found to be 12.97+3.65 sec.

analyzed in Biochemistry Laboratory was taken as
10-14 seconds (sec) for prothrombin time (PT).
While the mean of PT value was found to be

in PCR positive patients. A statistically difference
was observed between the mean of PT values and
the gender variable (p<0.001) (Table 2).

11.46+0.86 sec, in PCR negative individuals, the

Table 2. The association between PT, aPTT, D-dimer, INR, PLT levels by gender and COVID-19 results.

Gender PCR (n) PT+SD aPTT£SD D-dimer+SD INR+SD PLT+SD
Statistical values (sec) (sec) (ug/ml) (*10%L)
Negative (84) 11.53+0.93 24.75+3.52 0.22+0.10 0.99+0.13 253.36+64.15
Positive (59) 13.194£3.25 25.40+5.52 2.29+6.27 1.16+0.30 228.07+91.60

o U 1027.000 2449.000 378.500 1035.000 1893.500
‘_2'5 P <0.001 0.905 <0.001 <0.001 0.017
Effect size 0.50 0.01 0.72 0.50 0.20
Negative (35) 11.29+0.65 23.49+2.96 0.27+0.12 0.99+0.06 298.89+78.22
° Positive (60) 12.75+4.02 22.98+3.72 1.91+4.91 1.13+0.39 254.08+100.45
o U 605.500 962.000 322.000 589.500 641.500
I:ILE) P 0.001 0.497 <0.001 <0.001 0.002
Effect size 0.35 0.07 0.58 0.37 0.32
Negative(119) 11.46+0.86 24.38+3.40 0.23+0.12 0.99+0.12 266.75+71.36
Positive (119) 12.97+3.65 24.18+4.83 2.10+5.60 1.14+0.35 241.18+96.64
_ u 3765.500 6446.000 1457.500 3616.000 5435.500
g P <0.001 0.232 <0.001 <0.001 0.002
= Effect size 0.40 0.07 0.69 0.42 0.20

U=Mann-Whitney U value. p =AsymptoticSig. (2-tailed test).
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The test reference range of the samples
analyzed in Biochemistry Laboratory was taken as
18-36 seconds (sec) for activated partial
thromboplastin (@aPTT). While the mean of aPTT
value was found to be 24.38+3.40 sec. in PCR
negative individuals, the mean of aPTT value was
found to be 24.18+4.83 sec in PCR positive
patients. No statistically significant difference was
observed between the two groups (Table 2). The
test reference range of the samples analyzed in
Biochemistry Laboratory was 0-0.5 pg/ml for D-
dimer. While the mean of D-dimer value was found
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Figure 1. The association between PT, aPTT, D-DIMER, INR, PLT levels according to gender COVID-19
results in boxplots

Forty four patients in our hospital's COVID-
19 intensive care unit included in the study, these
patients were admitted to the intensive care unit for
reasons such as respiratory failure, shock or the
need for mechanical ventilation support while being
monitored.  During the period of inpatients,
Metilprednisolon and Enoksaparin sodyum were
given in the treatment of anticoagulants based on
the guidance published by the Ministry of Health
called COVID-19.

DISCUSSION

This study, which we conducted in our
research hospital in the first months of the
pandemic, showed that PT, D-dimer, INR, and PLT
values between positive and negative groups with
PCR tests were statistically significant between
groups, especially in terms of COVID-19 results.

Coagulopathy  becomes evident with
increased D-dimer and fibrinogen levels and
minimal change in prothrombin time (PT), active
partial thromboplastin time (aPTT), and platelet

to be 0.23+0.12 pg/ml in PCR test negative
individuals, the mean of D-dimer value was found
to be 2.10£5.60 pg/ml in PCR positive patients.
There was a significant difference between D-
dimer, INR, PLT values of the two groups (p values
were <0.001,<0.001,0.002, respectively) (Table 2).
In our study, the relationship between PT, aPTT, D-
dimer, INR, PLT levels according to the PCR
positive group and gender was evaluated. There
was a significant difference between the mean of
PT values and the gender variable (p<0.001)
(Figure 1).
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count (15). Hematological laboratory results can be
used to determine the severity and prognosis of
COVID-19 infection. Thrombocytopenia s
associated with an increased risk of severe disease
and mortality associated with COVID-19 (18).
Platelet count has been accepted as a potential
marker for COVID-19 since it is a simple,
inexpensive, and readily available hematological
marker and since it is independent of disease
severity and morbidity risk in the intensive care unit
(19).

In a study conducted on thrombocytopenia
with patients with COVID-19, mild
thrombocytopenia was observed in approximately
5% of patients who had the mild disease;
thrombocytopenia was observed in 70-95% of
patients who had severe disease (5,19). In a meta-
analysis, when platelet count was compared, a
significant difference was found between the
COVID-19-negative group and the group that had
severe COVID-19 in terms of platelet count and the
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individuals who had the severe disease were found
to have lower platelet count (18). In another study
conducted on 1476 patients, a direct correlation was
found in patients with COVID-19 between the
decrease in platelet count and mortality (20). In
another study conducted on patients with COVID-
19, it was reported that low platelet count was
associated with increased severe disease and death
risk, and it could serve as an indicator of worsening
of the disease during the hospital stay COVID-19
(18). It has been reported that platelet count
decreases significantly in patients with COVID-19
(21,22), and it is lower in patients who do not
survive compared with those who survive (23).

Our study was found to be in parallel with
the literature, a significant difference was found
between groups, and platelet count was found to be
lower in the COVID-19 (+) group.

D-dimer is a fragment produced by the
cleavage of fibrin by plasmin during clot
breakdown (24). One of the most common
laboratory findings in patients with COVID-19 who
require hospitalization is the apparent elevation in
D-dimer. A high D-dimer value has been reported
as a poor prognostic marker associated with the
consistent critical course and higher mortality in
patients with COVID-19 (25,26). In a study
conducted on 1099 patients with COVID-19 in
China, high D-dimer levels were found in almost
half of the patients (27). In an observational study
conducted on 183 patients in China, a statistically
significant difference was found in the mean D-
dimer concentration at admission between patients
with COVID-19 who survived and those who did
not (8). In another study conducted, patients with
COVID-19 treated in ICU (Intensive Care Unit)
were found to have higher D-dimer levels than
patients with COVID-19 who were not treated in
ICU (5). Finally, in another study involving 5279
patients with COVID-19, the COVID-19 (+) group
was compared with the COVID-19 (-) group. The
D-dimer level of the COVID-19 (+) group was
found to be four times higher (28).

Our study was found to be consistent with
the literature. The difference between groups was
found to be significant. D-dimer levels were found
to be higher in the COVID-19 (+) group, while they
were found to be lower in the COVID-19 (-) group.

Among coagulation parameters, PT is
another laboratory parameter with varying
consequences in COVID-19. PT and aPTT are
exogenous and endogenous coagulation system
factors that can be used to diagnose DIC early
(Disseminated Intravascular Coagulation). In
another observational study conducted on 183
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Etiology and Mortality in  Neonates that

Underwent Surgery

ABSTRACT

Objective: We aimed to examine the demographic characteristics, etiology and
postoperative mortality rates of neonates operated on in our hospital.

Methods: The records of neonates who were operated in our tertiary care level university
hospital between 2013 and 2019 were reviewed retrospectively. Patients with a diagnosis
requiring surgical procedure, age (days), gender, anatomical region where the surgical
procedure was performed, length of hospital stay, and mortality rates were investigated.
Results: 329 neonates were included in the study of which 213 (64.75%) were male and
116 (35.25%) were female. Gastrointestinal system surgery was performed in 214 patients
(65.04%), respiratory system surgery in 95 (28.87%) patients and urogenital system surgery
in 17 (5.16%) patients. The mortality rate of 156 patients that were followed up in our
neonatal unit in the postoperative period was 16.6%. The mortality rate of female babies
(21.3%) was higher than that of male babies (13%). Considering the mortality rates of the
patients according to the surgical areas, the highest mortality rate was found in respiratory
system surgery (38.46%) which was trailed by gastrointestinal system surgery (12.28%)
and urogenital system surgery (7.69%), respectively.

Conclusions: Despite advances in neonatal care and surgical techniques, immaturity and
congenital anomalies still have an important place among the most common causes of death
in infants. In particular, the detection of organ dysfunctions due to congenital anomalies
which are considered among the preventable causes of death in infants, efforts to correct
them will be beneficial to a certain extent in reducing the mortality rates of neonates.
Keywords: Neonatal, Surgical Procedure, Mortality.

Investigation

Ameliyat Olan Yenidoganlarda Etiyoloji ve Mortalite

Arastirmasi
OZET
Amag: Hastanemizde ameliyat edilen yenidoganlarin demografik 6zelliklerini,

etiyolojilerini ve postoperatif mortalite oranlarini incelemeyi amagladik.

Gerec ve Yontem: Ugiincii basamak iiniversite hastanemizde 2013-2019 yillari arasinda
ameliyat edilen yenidoganlarin kayitlari geriye doniik olarak incelendi. Cerrahi islem
gerektiren tanisi olan hastalarin yas (gilin), cinsiyet, cerrahi islemin yapildigi anatomik
bolge, hastanede kalis siireleri ve mortalite oranlari arastirildi.

Bulgular: Caligmaya 213U (%64,75) erkek, 116'st (%35,25) kiz olmak iizere 329
yenidogan alindi. 214 hastada (%65.04) gastrointestinal sistem cerrahisi, 95 (%28,87)
hastada solunum sistemi cerrahisi ve 17 (%5.16) hastada Urogenital sistem cerrahisi
uygulandi. Yenidogan {initemizde postoperatif donemde takip edilen 156 hastanin mortalite
oran1 %16,6 idi. Kiz bebeklerin 6lim oranmi (%21,3) erkek bebeklerden (%13) daha
yiiksekti. Hastalarin cerrahi alanlara gore 6liim oranlarina bakildiginda, en yiiksek 6lim
orani solunum sistemi cerrahisinde (%38,46) bulunurken, bunu sirasiyla gastrointestinal
sistem cerrahisi (%12,28) ve Urogenital sistem cerrahisi (%7,69) izledi.

Sonug: Yenidogan bakimi ve cerrahi tekniklerdeki gelismelere ragmen, immatirite ve
konjenital anomaliler, bebeklerde en sik 6liim nedenleri arasinda hala 6nemli bir yer
tutmaktadir. Ozellikle bebeklerde onlenebilir 6liim nedenleri arasinda sayilan dogumsal
anomalilere bagli organ islev bozukluklarinin saptanmasi, diizeltilmesine yonelik cabalar
yenidogan bebek 6liim oranlarinin azaltilmasinda bir 6lgiide faydali olacaktir.

Anahtar Kelimeler: Yenidogan, Cerrahi Prosediir, Mortalite.
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INTRODUCTION

Neonatal period refers to the first 28
postnatal days after birth. The most important cause
of neonatal death in developed world regions is
reported as prematurity (1). The rate of respiratory
distress syndrome, necrotizing enterocolitis,
congenital anomaly, and sepsis due to a prolonged
hospital stay is encountered higher in low-
birthweight and preterm neonates than in term
neonates (2). The most important causes of infant
deaths in developed countries are congenital
anomalies, morbidities associated with prematurity
and low birth weight, sudden infant death
syndrome, morbidities associated with maternal
diseases and accidents (3,4). The most common and
the most important basic cause of infant deaths in
our country is morbidity associated with
prematurity, which is also the most important cause
of neonatal deaths (5). Although congenital
anomalies are responsible for approximately one
third of infant deaths in developed countries, it has
been observed that these mortality rates are
decreasing. One of the reasons for this alleviation is
the increased survival rate of many major
congenital anomalies, -especially those in
cardiovascular, gastrointestinal, or genitourinary
nature, with corrective surgical treatments (6,7).

Surgical interventions  performed by
pediatric surgeons in the neonatal period, most if
not all are aimed at congenital anomalies such as
congenital diaphragmatic hernia, anal atresia,
esophageal atresia, and the rest can be counted as
complication  management like  necrotizing
enterocolitis due to prematurity (8,9). These
congenital anomalies and complications are surgical
diseases that often stand in need of long-term care
and an out-patient follow-up. Almost the entirety of
the cases operated in the neonatal period should be
followed up under neonatal intensive care
conditions (9). Due to the technical developments
in neonatal intensive care units in recent years,
there is an increase in the number of surviving
premature neonates and so does the frequency of
subsequent surgical intervention (10).

The infant’s prenatal follow-up and transfer,
physical facilities of the neonatal intensive care unit
and operating theatre, post-operative care quality
and the experience of the personnel employed
hereabouts affect mortality rates of neonatal
operations either in the pre-operative or in the post-
operative period (8). In this study, the records of
329 neonates who were hospitalized in the tertiary
neonatal intensive care unit after being operated on
by the pediatric surgery clinic between 2013 and
2019 were analyzed. To provide appropriate and
safe anesthesia practices and effective respiratory
support during the surgery for all patients' surgical
procedures, the anesthesia team worked in
coordination ~ with  surgeons and  neonatal

intensivists both before and after the surgery. The
etiology of the surgical procedure and the mortality
rates that developed in the post-operative period
were investigated.

MATERIAL AND METHODS

This study was conducted on 329 neonates
who were hospitalized and subsequently operated
on in the tertiary neonatal intensive care unit of
Harran University hospital between 2013 and 2019.
The data of the cases were obtained retrospectively
by scanning the inpatient files within the hospital’s
software data system. The patients' age (days),
gender, anatomical region where the surgical
procedure was performed, length of hospital stays,
and mortality rates were investigated.

General anesthesia was performed in all
cases. Sevoflurane was wused for inhalation
anesthesia. After the operation, the patients were
managed in the neonatal intensive care unit.
Institutional ~ permission  from the hospital
management and ethical approval from the Harran
University Clinical Research Ethics Committee
(dated  22/02/2019 and decision  number
HRU/19.02.36) were obtained for the use of
patients’ data before the study.

Statistics: Data analysis and evaluation were
performed using SPSS version 24.0 (SPSS Inc.,
Chicago, IL). Data were expressed as mean =+
standard deviation, number of cases and (%).
Results were evaluated using Chi-square test, t-test,
and Kruskal-Wallis. P value < 0.05 was considered
significant.

RESULTS

329 neonates were included in the study
comprising of 213 (64.75%) boys and 116
(35.25%) girls. When the ages of the neonate cases
were examined based on the day they were operated
on, the mean age was 7.46+7.97 days; the mean age
in girls was 6.56+7.58 days, and the mean age in
boys was 7.95+8.15 days. 217 (65.95%) of our
neonate cases were operated on the first 7 day of
their lives. This was followed by 43 patients on 8-
14" days (13.06%), 38 patients between 15-21%
days (11.55%) and 31 patients between 22-28" days
consecutively. The classification of the surgeries
performed was sorted according to the surgical
fields. Gastrointestinal ~system surgery was
performed in 214 patients (65.04%), respiratory
system surgery in 95 (28.87%) patients, and
urogenital system surgery in 17 (5.16%) patients.
(Table 1).
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Table 1. Demographic data of patients and distribution of surgeries by anatomical regions

Gender Female (n,%) Male(n,%) Total
116 (%35.25) 213 (%64.75) 329

Age (Days) 1-7 82 (%24.92) 135(%41.03) 217 (%65.95)
8-14 12(%3.64) 31(%9.42) 43 (%13.06)
15-21 14(%4.25) 24(%7.29) 38 (%11.55)
22-28 8(%2.43) 23(%6.99) 31 (%9.42)
Mean 6.56+7.58 7.95+8.15 7.46x7.97

Surgical field Respiratory System 44(%13.37) 51(%15.50) 95 (%28.87)
Gastrointestinal system 71(%21.58) 143(%43.46) 214 (%65.04)
Urogenital system 0(%0) 17(%5.16) 17 (%5.16)
Musculoskeletal System 1(%0.30) 2(%0.60) 3 (%0.91)

Since 173 of the patients were referred to
our hospital for surgical procedure from an external
center, they were transferred back to the relevant
hospital under appropriate conditions after the
surgical procedure. Postoperative treatments of 156
patients, who were born in our hospital or referred
to our hospital before the surgery, were continued
in our neonatal intensive care unit. Therefore,
mortality rates and length of hospital stay were
calculated on 156 patients who were hospitalized in
our hospital in the postoperative period. Although

the mortality rate of female infants (21.3%) was
higher than that of male infants (13.8%), this
difference  was not statistically significant
(p=0.240). The mortality rate of all patients
managed in the postoperative period was 16.6%.
Considering the mortality rates of these patients as
per to the surgical areas, the highest mortality rate
was found in the respiratory system surgery
(38.46%) which was followed by gastrointestinal
system surgery (12.28%) and genitourinary system
surgery (7.69%), respectively (p=0.007) (Table 2).

Table 2. Comparison of patients’ mortality rates according to gender and surgical fields

Mortality (n,%)

Hospitalization duration (days)

p value p value
Gender Female 10(%21.3) 0.240? 18.53+22.27 0,018°
Male 15(%13.8) 11.38+13.04
Surgical field Respiratory System 10 (%38.46) 0.007 @ 17.53+10.19 0,00°¢
Gastrointestinal system 14 (%12.28) 13.78+18.31
Urogenital System 1 (%7.69) 6.00+8.38
Musculoskeletal System 0 2.33+2.30
a: chi-square; b: t test; c: Kruskal-Wallis
The mean hospital stay of the patients was DISCUSSION

13.53+16.63 days. It was determined that the mean
hospitalization span of female babies (18.53+22.27
days) was longer than that of male babies
(11.38+13.04 days) (p<0.05). Considering the
hospitalization times of the patients according to
their surgical fields, it was found that the longest
hospitalization was in respiratory system surgeries
(17.53+10.19 days), and the shortest was in
musculoskeletal surgeries (2.33+£2.30 days) (p<
0.05) (Table 2).

Glancing at the complications of the peri-
and postoperative period; a patient who underwent
tracheoesophageal fistula repair was lost due to an
intraoperative cardiac arrest. It was also detected
that recovery from anesthesia was delayed in 2
patients who were operated on for testicular torsion
and inguinal hernia. While 13 patients died in the
first 24 hours postoperatively, 11 patients died after
24 hours (Table 3).

Table 3. Distribution of patients according to their
exitus period and gender

Mortality Female Male Total
Postoperative first 24 hours 6 7 13
Intraoperative 0 1 1
Postoperative after 24 hours 4 7 11
Total 10 15 25

In recent years, the rate of survival for
premature neonates has increased due to advances
in medicine. Parallel to this situation, the number of
neonates who underwent surgical intervention by
pediatric surgeons has also risen. Neonatal surgery
is one of the most specialized areas of pediatric
surgery and requires a momentous cooperation of
the pediatric surgeon with the neonatal specialist,
anesthesiologist, and neonatology nurses (11,12)
Cevik et al. reported that they performed surgical
procedures mostly because of esophageal atresia
(13). In another study, this surgical procedure was
given as the most frequently performed procedure
(11). In the current study, our frequency of the
operated surgical systems was compatible with the
literature as gastrointestinal system (65.04%),
respiratory system (28.87%), and urogenital system
surgery (5.16%), consecutively.

The causes of death in neonates who
underwent surgical intervention are multifactorial
(14). These reasons can be listed as suitable transfer
conditions for the patient, appropriate operating
room, safe anesthetic agents, physical conditions of
the intensive care unit, training and experience of
the employees, prenatal follow-up and risks arising
from the severity of the cases themselves. Although
it has been reported that the mortality rate in
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neonates undergoing surgical procedures is not
different between genders (14), Cevik et al.
reported that mortality in female cases was
statistically higher than in males (13). Similar
results have been reported in this regard, depending
on the region of residence and socioeconomic
structure, and it has been determined that the
incidence of mortality is high in female neonates in
rural areas (15). In our study, although the mortality
rate of female infants (21.3%) was higher than that
of male infants (13.8%) which is consistent with the
current literature, it was not statistically significant
(p>0.05).

In a study examining the patients in the
surgical neonatal intensive care unit, Siddharth et
all found that the mortality rates in the surgical
neonatal intensive care units may vary according to
countries and regions, the mortality rates are
between 20-60% in developing countries and this
rate is below 5% in developed countries. They also
added that their mortality rate was 14.5%. In the
same study, the duration of hospitalization was
reported as 16.41+11 (1-101 days) and mentioning
similar results in terms of gender. The authors
reported that 80.7% of the patients were admitted in
the early neonatal period and all deaths occurred in
this period. (16). In our study, we found that
65.95% of the patients who underwent surgery were
operated within the first 7 days and 80% of all
deaths occurred in this first week period. The
mortality rate of the patients followed up in the
postoperative period was 16.02%. We found the
mean hospitalization period of the patients were
13.53+16.63 (1-115 days), and this period was
significantly longer in female infants than in males
(p<0.05). In addition, although the mortality rate
was found to be higher in girls which was similar to
the length of hospital stay in our study, it was not
statistically significant (p>0.05).

In the neonatal period, patients requiring
intervention by pediatric surgery are frequently of
low-birth-weight patients with a possible late
diagnosis (2,9,15). Early detection of congenital
anomalies and taking precautions for a congenital
anomaly in the early postnatal period greatly reduce
the risk of neonatal mortality and morbidity (17).
The incidence of mortality was reported to be high
in patients with necrotizing enterocolitis (NEC),
diaphragmatic hernia, and esophageal atresia (13).
In the retrospective evaluation of 114 cases with
jejunoileal atresia, the mortality rate was 11%,
while the mortality rate in cases with NEC could
reach 25% (18,19). NEC is one of the leading
causes of gastrointestinal mortality in premature
infants with an incidence of 1-5 per 1000 neonates
(20). In multicenter studies, it is estimated that 7-
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An Evaluation of Damages Caused by Doxorubicin in Liver
Tissue and Potential Protective Effect of Propolis on These

Damages

ABSTRACT

Obijective: Doxorubicin (DOX), one of the chemotherapeutic drugs utilized in cancer
treatment, has limited clinical use due to its serious toxic effects on non-target organs. The
purpose of this study is to reveal the harmful effects of DOX in rat liver and the possible
protective effect of propolis (PRPLS), a mixture of various herbal products collected by
honeybees, on these damages by Attenuated Total Reflection-Fourier Transformation
Infrared (ATR-FTIR) spectroscopy.

Methods: Sprague dawley rats were separated into 4 groups; control, DOX (cumulative
dose: 15 mg/kg), PRPLS (200 mg/kg) and DOX + PRPLS. The rats were given 200 mg/kg
PRPLS by oral gavage daily for 20 consecutive days and 2.5 mg/kg DOX intraperitoneally
on days 10, 12, 14, 16, 18 and 20 of the experiment. 24 hrs after the last administrations,
liver samples were collected and examined by ATR-FTIR spectroscopy.

Results: DOX caused a decrease in the amount of glycogen and nucleic acids, an increase
in the amount of lipids and proteins and some important changes in the metabolism,
structure and conformation of these molecules in the liver. DOX also induced lipid
peroxidation, an increase in membrane fluidity, a decrease in membrane order and protein
denaturation. PRPLS did not induce any toxic effect on the liver when it was given alone
and PRPLS administered before DOX was not effective to eliminate these harmful effects
of DOX.

Conclusions: DOX caused significant structural and compositional changes in liver tissue
and PRPLS was inadequate to prevent these changes at the dose and time used here.
Keywords: Doxorubicin, Propolis, ATR-FTIR Spectroscopy, Liver, Chemotherapy.

Doksorubisinin Karaciger Dokusunda Olusturdugu Hasarin
ve Propolisin Bu Hasar Uzerindeki Potansiyel Koruyucu

Etkisinin Degerlendirilmesi

OZET

Amagc: Kanser tedavisinde kullanilan kemoterapétik ilaglardan birisi olan doksorubisin
(DOX), hedef dis1 organlar {iizerindeki ciddi toksik etkileri nedeniyle sinirli klinik
kullanima sahiptir. Bu ¢aligmanin amaci, DOX'un si¢an karacigerindeki zararli etkilerini ve
bal arilar tarafindan toplanan ¢esitli bitkisel tiriinlerin bir karigimi olan propolis (PRPLS)'in
bu zararlar {izerindeki olast koruyucu etkisini Azaltilmis Toplam Yansima-Fourier
Déniisiim Kizilotesi (ATR-FTIR) spektroskopisi ile ortaya ¢gikarmaktir.

Gereg ve Yontem: Sprague dawley si¢anlar 4 gruba ayrilmistir; kontrol, DOX (kiimiilatif
doz: 15 mg/kg), PRPLS (200 mg/kg) ve DOX + PRPLS. Siganlara ardisik 20 giin boyunca
oral gavaj yoluyla giinlik 200 mg/kg PRPLS ve 10, 12, 14, 16, 18 ve 20. giinlerde
intraperitoneal olarak 2,5 mg/kg DOX verilmistir. Son uygulamalardan 24 saat sonra
karaciger 6rnekleri alinmis ve ATR-FTIR spektroskopisi ile incelenmistir.

Bulgular: DOX karacigerde glikojen ve niikleik asit miktarinda azalmaya, lipid ve protein
miktarinda artisa ve bu molekiillerin metabolizmasi, yapis1 ve konformasyonlarinda bazi
onemli degisikliklere sebep olmustur. DOX, ayrica lipid peroksidasyonuna, membran
akiskanliginda bir artiga, membran diizeninde bir azalmaya ve protein denatiirasyonuna
neden olmustur. PRPLS tek basina verildiginde karaciger lizerinde herhangi bir toksik etki
olusturmamis ve DOX'an oOnce verilen PRPLS, DOX'un zararli etkilerini ortadan
kaldirmada etkili olamamusgtir.

Sonug: DOX, karaciger dokusunda 6nemli yapisal ve kompozisyonel degisikliklere neden
olmus ve PRPLS bu ¢alismada kullanilan doz ve zamanda bu degisiklikleri 6nlemekte
yetersiz kalmustir.
Anahtar Kelimeler:
Kemoterapi.

Doksorubisin, Propolis, ATR-FTIR Spektroskopisi, Karaciger,
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INTRODUCTION

Doxorubicin  (DOX), also known as
adriomycin, is an efficient chemotherapeutic drug
belonging to the group of antracycline antibiotics. It
has a very broad spectrum and is extensively used
in the therapy of numerous cancers such as
leukemias, lymphomas and various solid tumors
(1). However, the clinical use of DOX is restricted
due to its significant toxic side effects in some non-
target organs including the liver, testis and heart (2-
5). It has been known that the liver is one of the
most vulnerable organs to DOX damage and liver
damage is a common DOX-related side effect
observed in the treatment of other types of cancer
using this drug (3). Even though the mechanism of
DOX-mediated liver injury is not known exactly,
results from previous studies suggest that it induces
the formation of reactive oxygen species (ROS),
nucleic acids strand breakage and apoptosis (3, 4).

Liver is the principle organ responsible for
the detoxification of chemicals, excretion of wastes
in bile and various critical roles such as the
synthesis,  storage and  redistribution  of
carbohydrates, lipids and proteins (6). Like other
drugs, DOX is metabolized in the liver and then
excreted in bile. If liver function is impaired, the
elimination of DOX slows down and it begins to
accumulate in the body and causes adverse effects
on other tissues. Thus, understanding the
mechanisms of DOX-induced toxicity in the liver is
very important to eliminate these toxic effects, to
increase efficiency of this drug and to reduce the
damages to other tissues.

Propolis (PRPLS), a bee product formed by
honey bees to protect the hive from intruders,
contains hundreds of compounds with powerful
antioxidant ~ properties  including  phenols,
flavonoids, terpenoids and vitamins. Among these
compounds polyphenols and flavanoids have been
suggested to be responsible for the biological
activities of it (7). On the other hand, these
chemical compounds vary according to flora,
geographical  origin, honeybee  subspecies,
collection season and PRPLS extraction method
(8). In previous studies, it has been shown that
PRPLS has antioxidant, antibacterial, antiviral,
antifungal, anti-inflammatory and
immunomodulatory effects on biological systems
(9). Based on these studies, it can be considered
that the use of PRPLS together with chemotherapy
may be effective in reducing or stopping the
toxicity of DOX on healthy tissues. Previously, the
protective effects of polyphenolic extracts from
Algerian PRPLS, aqueous extract of Egyptian
PRPLS and ethanolic extract of Indian PRPLS on
different tissues against the toxical impacts of DOX
have been demonstrated (2, 4, 5, 10). However, in
the literature, there is no study regarding the
protective effect of Turkish PRPLS (Yigilca)
against the toxicity of DOX on liver tissue.

The proper functioning of a tissue is related
to its structure, while the structure and function of a
tissue depend on the physicochemical properties
and compositions of the biomolecules in it. Thus,
compositional and structural changes in a tissue can
be indicators of various metabolic disorders.
Fourier Transform Infrared (FTIR) spectroscopy is
a high-tech product that enables the examination of
structural and compositional changes in tissues. It
measures the vibrations of molecules at different
wavelengths, enables the visualization and
characterization of different vibrational groups and
therefore provides valuable information about
biological systems. Using FTIR spectroscopy,
molecular alterations in cellular constituents such as
carbohydrates, proteins, nucleic acids and lipids can
be determined at the functional group level. In
FTIR spectrometers by utilizing the Attenuated
Total Reflectance (ATR) unit, it is possible to
determine such alterations more quickly and
accurately by minimizing sample preparation or by
examining samples directly, regardless of sample
thickness. Detection of alterations in the band area
ratios, wavenumbers and bandwidths of ATR-FTIR
bands gives information about the amounts of
biomolecules, their interactions with each other, the
level of lipid peroxidation and secondary structures
of proteins in a tissue (11-13).

Although it has been shown that DOX has
many toxic impacts on the liver tissue, the studies
investigating the toxic effects of this drug on the
liver are generally at histological or biochemical
level (3, 4, 14) and do not provide enough
information about the structural, compositional and
functional changes that may have caused the
pathology in the liver tissue. The purpose of the
current study is to reveal the damages caused by
DOX in liver tissue at molecular level and to
evaluate the protective effect of Turkish PRPLS
against the damaging effect of DOX on this tissue
by using ATR-FTIR spectroscopy.

MATERIAL AND METHODS

Propolis: PRPLS was obtained from the
Dlzce University Beekeeping Research and
Application Centre, Dizce, Turkey. Since ethanol
is a good solvent for PRPLS and not toxic for
organisms, ethanolic extraction of PRPLS was
preferred (5, 10). Ethanolic extracts of PRPLS
(completing the volume of 20 g of PRPLS to 100
ml with 96% ethanol) were prepared, left for 5 days
in the dark under moderate shaking and filtered
utilizing filter paper. The filtrate was evaporated by
utilizing a vacuum evaporator. Then the residual
was dissolved in 70% ethanol and stored at +4 oC
until use.

Animal Experiments: Animal experimental
design of the current study was approved by the
Dlzce University Experimental Animals Ethics
Committee (2019/1/9). Male Sprague-Dawley rats
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(10-12 weeks old, 250-300 g) were housed in a 12-
h light:12-h dark photo period with standard rat diet
and water ad libitum at room temperature (22 * 2
°C). Animals were administered 200 mg/kg PRPLS
ethanolic extract by oral gavage daily for 20 days
(2) and DOX (Adrimisin, Saba Pharma, Istanbul)
intraperitoneally (i.p.) in six divided doses (2.5
mg/kg) with a total cumulative dose of 15 mg/kg
(15). The rats were separated into 4 groups: 1.
Control group (n=7): Animals were given the
solvent of PRPLS (ethanol) for 20 days by oral
gavage and the solvent of DOX i.p. (saline) on days
10, 12, 14, 16, 18 and 20. 2. DOX group (n=7):
Animals were given the solvent of PRPLS for 20
days and DOX (2.5 mg/kg; i.p.) on days 10, 12, 14,
16, 18 and 20. 3. PRPLS group (n=6): Animals
were given PRPLS daily for 20 days and the
solvent of DOX on days 10, 12, 14, 16, 18 and 20.
4. PRPLS + DOX group (n=7): Animals were given
PRPLS daily for 20 days and DOX (2.5 mg/kg; i.p.)
on days 10, 12, 14, 16, 18 and 20. 24 hrs after the
last administrations, the rats were euthanized; the
liver tissues were removed and stored at -80 °C
until use.

Spectroscopic Studies: The spectra of liver
tissues were obtained with a Spectrum Two FTIR
spectrometer (Perkin-Elmer Ltd., UK) attached with
an ATR accessory. 0.5 X 0.5 X 0.1 cm sized
samples cut from three different parts of the rat
liver were put on the diamond/zinc-selenite crystal
of the ATR and treated with nitrogen gas (N2) for
five minutes to get rid of the water in the
environment. The tissue was compressed by
applying 100 force gauge pressure to ensure a
smooth surface contact. The spectra were collected
with a scanning number of 64 at a resolution of 4
cm? in the 4000-400 cm™ wavenumber range at
room temperature. In order to improve the validity

of the results, 3 replicates were scanned from the
neighboring portions of these chosen parts of each
sample and the averages of these spectra were taken
and analyzes and statistical tests were performed on
the average spectra (11).

Spectral analyses were performed using
Perkin Elmer Spectrum 100 and OPUSNT (Bruker
Optics, Reinstetten, Germany) softwares. Raw
mean spectra were used for detailed analysis.
Bandwidth and wavenumber values were calculated
from 75% of height. For visual representation, the
averaged spectra were baseline corrected and
normalized. The second derivative vector
normalization method was applied to the 1700-1600
cm-1 region, which consists of unresolved bands, to
determine the protein secondary structure changes
(112).

Statistical Analysis: The statistical analyses
were conducted using GraphPad Prism (Version
9.3.1) software. Data were subjected to the Shapiro-
Wilk test to characterize their normality. Since the
data did not show a normal distribution, the ATR-
FTIR results for each group were statistically
analyzed by employing non-parametric Kruskal-
Wallis test followed by Dunn’s multiple
comparisons test. The values are expressed as
“mean # standard deviation”. The calculated p
values less than 0.05 were considered as
statistically significant.

RESULTS

Figures 1A-C depict the average ATR-FTIR
spectra of rat livers of experimental groups in the
wavenumber ranges of 3700-3025 cm?, 3025-2800
cm? and 1800-950 cm™. In these figures, the
essential bands are numbered and assignment of
each band according to the literature is given in
Table 1.

Table 1. Major bands in the ATR-FTIR spectrum of the rat liver and their assignments (11, 12).

Band No Wavenumber (cm?) Band Assignment

1 3313 Amide A: Proteins (N-H stretching), O-H stretching of polysaccharides, water
2 3012 Olefinic HC=CH stretching: Unsaturated lipids
3 2965 CHsantisymmetric stretching: Lipids and protein side chains
4 2929 CHz antisymmetric stretching: Mainly lipids
5 2874 CHs symmetric stretching: Mainly proteins
6 2856 CH2 symmetric stretching: Mainly lipids
7 1743 Carbonyl (C=0) ester stretching: Triglycerides, cholesterol esters and phospholipids
8 1640 Amide I: Proteins (80 % C=0 stretching)
9 1547 Amide I1: Proteins (40% C-N stretching, 60% N-H bending)
10 1456 CHzbending: Mainly lipids
11 1400 COO symmetric stretching: Lipids and proteins
12 1308 Amide Il1: Proteins
13 1238 PO;~antisymmetric stretching: Phospholipids and nucleic acids
14 1153 CO-0-C antisymmetric stretching: Phospholipids, cholesteryl esters and nucleic acids
15 1120 Ribose ring vibrations: RNA
16 1082 POz~ symme_tric stretching: I_Z’hospholipi_ds_ and nucleic acids
C-O0 stretching: Polysaccharides, glycolipids
17 1033 C-0 stretching: Glycogen
18 1025 DNA vibrations
19 972 C-N*-C stretching: Nucleic acids, ribose-phosphate main chain vibrations of RNA
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Figure 1. Average, baseline corrected and normalized ATR-FTIR spectra of control, DOX, PRPLS and DOX +
PRPLS treated rat liver tissues in the A) 3700-3025, B) 3025-2800 and C) 1800-950 cm™* wavenumber regions.
Spectra were normalized with respect to the CH; antisymmetric stretching band (A) and to the Amide A band (B

and C).

In the current study, the area ratios of some
specific infrared bands, which provide information
about the amounts of the molecules, were analyzed
to eliminate errors that may result from differences
in experimental conditions (11, 13). The
comparisons of area ratios of infrared bands
between the control and treated groups are given in
Table 2. The area ratios utilized in our study, the
functional groups utilized to obtain these ratios and
the functions of the calculated ratios are presented
as Supplementary Material (Supplementary Table
1).

Changes in the amounts of saturated lipids
were examined by calculating the band area ratio of
CH; sym./CH; sym. + antisym. (13). As seen from
Table 2, this ratio increased significantly in the
DOX and DOX + PRPLS administered groups
compared to control group. The olefinic
HC=CH/lipid ratio, which was used to detect the
alterations in the amount of unsaturated lipids,
decreased significantly in the DOX and DOX +
PRPLS treated groups in comparison with control
group (Table 2).
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Table 2. Alterations in the band area ratios of a subset of ATR-FTIR bands obtained from the liver spectra of

control, DOX, PRPLS and DOX + PRPLS treated rats.

Band Area Ratio Control DOX PRPLS DOX + PRPLS
CH2z sym./CH2 sym + antisym. 1.306+0.022 1.366+0.025* 1.325+0.044 1.377+0.046*
Olefinic HC=CHY/ Lipid 0.042+0.004 0.034+0,004* 0.040+0.004 0.032+0.004*
Amide I/Amide | + 11 7.024+0.457 8.107+0.440* 7.485+0.746 8.250+0.798*+
RNA/Protein 0.055+0.008 0.043+0.007* 0.047+0.006 0.043+0.003*
RNA/Lipid 0.669+0.067 0.509+0.039** 0.612+0.077 0.532+0,059*
DNA/Protein 0.152+0.016 0.04640.009*** 0.122+0.02% 0.049+0.005**
DNA/Lipid 1.715+0.145 0.54240.066*** 1.459+0.238* 0.630+0.087**
RNA/DNA 0.375+0.024 1.235+0.088** 0.447+0.075 1.063+0.100**
C-O/Protein 0.315+0.035 0.122+0.021** 0.267+0.051% 0.126+0.018**
C-O/Lipid 3.823+0.419 1.44940.252*** 3.422+0.209* 1.556+0.174**
C-O/POy 1.409+0.170 0.657+0.090** 1.262+0.159% 0.705+0.080**
CH2 antisym./CHs antisym. 2.51240.170 2.251+0.097* 2.407+0.278 2.258+0.202*
C=0/Lipid 1.154+0.055 0.950+0.079** 1.078+0.085 0.941+0.068**
CHjs antisym./Lipid 0.223+0.015 0.269+0.009** 0.237+0.015 0.278+0.020**
Amide I/Amide 1l 2.361+0.086 2.173+0.078* 2.239+0.212 2.118+0.161*
Lipid/Protein 0.082+0.002 0.085+0.001* 0.078+0.007 0.084+0.002*

Degree of significance was denoted as "#*p<0.05, ™#**p<0.01, *** #*** n<0,001. (*): control vs. DOX, PRPLS and DOX + PRPLS; (#):

DOX vs. PRPLS and DOX + PRPLS; (+): PRPLS vs. DOX + PRPLS

Alterations in the protein concentrations
were evaluated by calculating Amide I/Amide | + 11
ratio (13). As can be seen from Table 2, this ratio
increased significantly in the DOX and DOX +
PRPLS treated groups compared to control group.
In addition, the DOX + PRPLS treated group
presented significantly higher level of this ratio in
comparison with those observed in the PRPLS
group. The band at 1120 cm™ arises from ribose
ring vibrations in the RNA and gives information
about the RNA molecules in the system. Using this
band, RNA/protein and RNA/lipid ratios were
calculated to attain information about the amount of
RNA in the tissue (12). To obtain information about
the amount of DNA, DNA/protein and DNA/lipid
ratios were calculated using the 1025 cm™ band,
which is a special DNA band (12). All these ratios
decreased significantly in the DOX and DOX +
PRPLS administered groups compared to control
group (Table 2). The changes in the RNA/DNA
ratio were utilized to obtain information about the
transcription status of the cells (12). As can be seen
from Table 2, this ratio increased significantly in
the DOX and DOX + PRPLS treated groups
compared to control groups. As also seen from
Table 2, DNA/protein and DNA/lipid ratios were
found to be significantly higher in the PRPLS
treated group when compared to DOX administered
group.

Since the C-O stretching band, which
appears at 1033 cm?, gives information about
glycogen, C-Ofprotein and C-O/lipid ratios were
calculated to analyze the alterations in the
concentration of glycogen in the system (11). As
seen from Table 2, these ratios significantly
decreased in the DOX and DOX + PRPLS treated
groups in comparison with control group. To attain
information about the changes in the metabolic
activity of the tissue, C-O/POy
(glycogen/phosphate) ratio was used (12) and it has

been observed that this ratio decreased significantly
in the DOX and DOX + PRPLS treated groups
compared to control group (Table 2). C-O/protein,
C-O/lipid and C-O/PO; ratios were also found to
be significantly higher in the PRPLS treated group
when compared to DOX administered group.

CH, antisym./CHs antisym. ratio was
utilized to detect the changes in the chain length of
phospholipids, while the C=O/lipid and CHs
antisym./lipid ratios were utilized to detect the
changes in the carbonyl status of and methyl
concentration in the tissue, respectively (11, 16). As
seen from Table 2, the CH, antisym./CHj3 antisym.
and C=O/lipid ratios decreased and the CHs
antisym./lipid ratio increased significantly in the
DOX and DOX + PRPLS treated groups in
comparison with control group. To obtain
information about the structural alterations in the
proteins, the ratio of Amide I/Amide Il was
calculated (11) and it has been seen that this ratio
decreased significantly in the DOX and DOX +
PRPLS treated groups compared to control group.
In addition, to compare the relative alterations in
the amounts of lipids and proteins, the lipid/protein
ratio was calculated (16). This ratio increased
significantly in the DOX and DOX + PRPLS
treated groups in comparison with control group
(Table 2).

The alterations in the wavenumbers of the
CH; antisymmetric and symmetric stretching bands
and bandwidth of the CH, antisymmetric stretching
band were analyzed to examine the order and
fluidity of the biological membrane (16). As seen
from Table 3, the wavenumber values of the CH.
antisymmetric and symmetric stretching bands
shifted to higher values in the DOX and DOX +
PRPLS treated groups and the bandwidth of the
CH, antisymmetric stretching band increased
significantly in the same groups compared to
control group.
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Table 3. Alterations in the wavenumber and bandwidth values of a subset of ATR-FTIR bands obtained from the
liver spectra of control, DOX, PRPLS and DOX + PRPLS treated rats.

Functional Group  Control DOX PRPLS DOX+PRPLS
Peak position (Wavenumber)

CH; antisym. str. 2928.031+0.628  2928.996+0.733* 2928.361+0.911 2928.646+0.342*

CH; sym. str. 2855.149+0.390  2855.75+0.411* 2855.421+0.342 2855.739+0.366*

Amide | 1640.674+0.324  1639.791+0.871* 1640.183+0.674 1639.964+0.201**

Bandwidth
CH; antisym. str. 9.609+0.156 9.903+0.103* 9.778+0.716 9.941+0.316*
Amide | 34.556+0.221 34.116+0.291* 34.307+0.385 33.866+0.558*

Degree of significance was denoted as “#*p<0.05, ™#**p<0.01, *** ##** n<0,001. (*): control vs. DOX, PRPLS and DOX + PRPLS; (#):
DOX vs. PRPLS and DOX + PRPLS; (+): PRPLS vs. DOX + PRPLS.

In order to attain information about the
conformational  alterations in  proteins, the
wavenumber and bandwidth of the Amide | band
were analyzed (11). As seen from Table 3, the
wavenumber of this band shifted to lower values
and its bandwidth decreased in the DOX and DOX
+ PRPLS groups in comparison with control group.
To evaluate the changes in the secondary structures
of proteins, vector normalized second derivative
ATR-FTIR spectra were analyzed in the Amide |

band region (11). As seen from Table 4, the
intensities of the turn and random coil structures
increased significantly and the intensities of the
alpha-helix and beta-sheet structures decreased
significantly in the DOX and DOX + PRPLS
treated groups. As also seen from Table 4, the
intensity of alpha-helix structure decreased and the
intensity of random coil structure increased
significantly in the DOX + PRPLS treated group
compared to the PRPLS treated group.

Table 4. Alterations in the intensity values of the principle protein secondary structures from the Amide | band
region of vector normalized second derivative liver spectra of control, DOX, PRPLS and DOX + PRPLS treated
rats.

Functional Group Control DOX PRPLS DOX+PRPLS
Turns (1684 cm™) 0.130 + 0.005 0.137 + 0.005* 0.132 + 0.007 0.139 + 0.008*
Alpha-helix (1651 cm) 0.298 + 0.007 0.283 + 0.008* 0.309 + 0.009 0.283 + 0.011*+
Random coil (1640 cm) 0.111 £ 0.007 0.127 + 0.009* 0.109+0.010 0.129 + 0.009*+
Beta-sheet (1633 cm™) 0.111+0.014 0.075 + 0.009** 0.097 + 0.019 0.077 + 0.009**

Degree of significance was denoted as “#*p<0.05, ™#**p<0.01, *** #*** n<0,001. (*): control vs. DOX, PRPLS and DOX + PRPLS; (#):
DOX vs. PRPLS and DOX + PRPLS; (+): PRPLS vs. DOX + PRPLS.

DISCUSSION

Alterations in the structure and composition
of lipids, which are the main components of cell
membranes and important storage molecules in
liver cells, may cause important dysfunctions in this
tissue. In this study, the increase detected in the
ratio of CH, sym./CH, sym.+antisym. after DOX
administration showed that DOX induced an
increase in the concentration of saturated lipids in
rat liver (13). This result suggested that DOX
administration  caused alterations in lipid
metabolism, resulting in lipid accumulation in the
liver. It has been reported that DOX increased the
production of ceramides, dihydro-ceramides,
sphingosine and dihydrosphingosine, which is an
indicator of a disorder in the sphingolipid
metabolism in the liver (17). In addition, it has been
reported that DOX caused liver steatosis (fatty
liver) in different experimental animals (1, 18). It
has been known that liver steatosis also causes a
decrease in glycogen concentration (19). In a
previous study, an increase in the amount of lipid
together with a decrease in the amount of glycogen
during liver steatosis has been demonstrated via
FTIR spectroscopy (20). Indeed, when the C-
Olprotein and C-O/lipid ratios were analyzed to
determine the alterations in glycogen amount in the

liver tissue, a decrease upon DOX administration
was observed. This result indicated that DOX led to
a decrease in glycogen amount in rat liver tissue
(11). In consistence with our result, it has been
reported that DOX reduced insulin-induced glucose
uptake and glycogen synthesis in liver cells and
glycogen stores in the heart tissue of rats (17, 21).
Thus, the decrease observed in the amount of
glycogen might have arisen from the significant
changes induced by DOX in glycogen and lipid
metabolism in the tissue. Changes in the amount of
lipid and glycogen, which are the main energy
storage materials of the liver, affect the energy
metabolism of the system. Since excessive amounts
of carbohydrates and proteins are converted to
lipids and stored in the liver, our results indicated
that the energy metabolism of the liver was
significantly affected by DOX. The decrease
observed in the glycogen/phosphate (C-O/PQOy)
ratio after DOX administration, also confirmed that
DOX induced significant changes in the metabolic
activity of the liver tissue (12).

The double bonds in unsaturated fatty acids
are extremely vulnerable to lipid peroxidation,
which is a molecular injury mechanism initiated by
ROS and an indicator of high oxidative stress in
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tissues. If unsaturated fatty acids in lipids are
attacked by ROS, a lipid peroxidation chain
reaction starts and these harmful reactions lead to
the breakdown of lipids and ultimately a decrease in
unsaturated fatty acid concentration, namely
olefinic bonds (22). For this reason, in biological
FTIR  spectroscopy  studies the  olefinic
HC=CH/lipid ratio (unsaturated/saturated ratio) is
utilized as lipid peroxidation index (11). In this
study, the decrease noticed in the olefinic
HC=CH/lipid ratio indicated that DOX caused a
decrease in the concentration of unsaturated lipids
in liver tissue. It has been known that semiquinone
electron fragments formed in the liver after DOX
administration produce ROS by reducing oxygen
and these oxidative free radicals participate in the
DOX-induced lipid peroxidation (14). Consistent
with the literature, our findings also showed that
DOX caused an increase in the level of lipid
peroxidation possibly by inducing oxidative stress
in liver tissue. In a previous FTIR spectroscopy
study related to lipid peroxidation, it has been
found that there is also a decrease in the CH; and
carbonyl (C=0) groups and an increase in the CH3
groups in the tissue of interest (11). When these
parameters were examined in this study, it has been
observed that CH; antisym./CH; antisym. and
C=0/lipid ratios decreased and CHs antisym./lipid
ratio  increased  significantly after DOX
administration. These changes showed that lipids
were broken down by ROS into smaller fragments,
which have less CH; and C=0O groups and more
CHs; groups, and could be attributed to lipid
peroxidation in the DOX-treated tissue. These
findings demonstrated that the action mechanism of
DOX is associated with its potential for induction
of oxidative stress and lipid peroxidation. In earlier
studies, it has been indicated that DOX caused lipid
peroxidation in the liver and other tissues. For
example, Afsar et al. (23) have shown that
hepatotoxins, which were formed as a result of the
generation of ROS after DOX administration in the
liver, caused a disruption in lipid profile and an
increase in lipid peroxidation by reacting with
polyunsaturated fatty acids. Ozdogan et al. (24)
have shown that elevated ROS production after
DOX administration was directly related to the
damage occurring in cardiac myocyte membranes
via lipid peroxidation. In addition, it has been
shown that DOX led to alterations in the level of
endogenous antioxidant enzyme activities and
formation of lipid peroxidation products
(malondialdehyde) by causing oxidative stress in
various tissues (4, 18). Thus, the decreases
observed in the olefinic HC=CH/lipid, CH>
antisym./CHgs antisym. and C=0/lipid ratios and the
increase in the CHs; antisym./lipid ratio indicated
that DOX caused lipid peroxidation in rat liver
tissue.

In this study, the increase observed in the
ratio of Amide I/Amide 1+l showed that there was

an increase in the concentration of proteins in the
liver after DOX administration (13). This increment
in the amount of proteins might be due to an
increase in protein synthesis in this tissue. In
previous studies, it has been shown that liver
enzymes, such as alanine transaminase and
aspartate transaminase increased after DOX
administration (14). In addition, it has been
reported that the amount of cysteine, an amino acid
in thiol structure, increased in the liver after DOX
administration (25). Therefore, this increase in the
amount of protein might be due to the increase in
the concentration of some enzymes and some
amino acids after DOX administration in the liver.

The decreases detected in the wavenumber
and bandwidth values of the Amide | band after
DOX administration indicated a change in protein
conformation (13). This finding was also supported
by the decrease observed in the Amide I/Amide 11
ratio after DOX administration. It has been known
that any pathological condition in the liver tissue
causes a decrease in the Amide 1/Amide 11 ratio and
thus various alterations in the protein structure (11).
The findings of the vector normalized second
derivative spectra analyses revealed more detailed
information about the changes in the secondary
structure of proteins. The increase observed in the
random coil structure showed that DOX caused
protein denaturation in the liver cells (11). The
protein denaturation observed in the liver might
have resulted from the increase in the amount of
ROS induced by DOX. The appropriate functioning
of proteins is dependent on their three-dimensional
structure and errors that may occur during protein
folding can lead to differences in protein secondary
structure and thus functional damage. The increase
in DOX-induced ROS formation might have caused
changes in the protein secondary structure by
changing the redox potential of the cell (26). Our
results are consistent with previous studies that
have reported that ROS formed in the tissue after
DOX administration caused deterioration in protein
structure. Previously, Oz et al. (21), have shown
that myofibril proteins in heart cells had more
disordered structures after DOX administration.
Yagmurca et al. (3) have shown that DOX caused
protein oxidation together with lipid peroxidation in
rat liver tissue. Oxidation of proteins (e.g. enzymes)
causes significant alterations in their structure and
function that are important for cells.

The alterations in proteins observed in
DOX-treated groups might have also been the result
of changes in the levels of gene expression or
protein synthesis. In this study, decreases observed
in the RNA/lipid, RNA/protein, DNA/lipid and
DNA/protein ratios showed that the concentrations
of nucleic acids in liver tissue decreased after DOX
administration. Since DOX is a moderately
lipophilic drug, it has a high binding capacity to the
cellular and nuclear membranes and nucleic acids.
Therefore, it may accumulate in the nuclei of liver
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cells and cause DNA damage. It has been known
that one of the mechanisms of action of DOX is to
block DNA and RNA synthesis by locating
between adjacent base pairs (27). DOX contains an
amino sugar and an anthracycline ring. The
aglycone part of the drug enters between DNA and
RNA, binds ionically to these molecules to stabilize
the intercalation of the ionic sugar structure, and as
a result, DNA and RNA are deformed during
synthesis (4). Thus, the decrease in the amount of
nucleic acids in the tissue observed by analysing the
DNA and RNA bands might have resulted from the
inhibition of the synthesis of these molecules by
DOX. In addition, it has been known that ROS
formed in the liver after DOX administration
oxidizes DNA and RNA and causes deterioration in
their structures (27). The decrease noticed in the
RNAVlipid ratio also implied some alterations in the
proliferation state or growth capacity of cells after
DOX administration (12). Regarding the nucleic
acids, the RNA/DNA ratio was also calculated and
an increase in this ratio was observed after DOX
administration. This increase showed that the
transcription rate of some genes was higher in
DOX-treated groups than in the control group (12).
It has been known that the transcription level of the
genes responsible for the synthesis of proteins; that
is the amount of MRNA; increases after DOX
administration. For example, in previous studies it
has been reported that hepatic injury induced by
DOX begins with the expression of genes
responsible for drug delivery, cell cycle
progression, oxidative stress response,
mitochondrial disorders, apoptosis, DNA damage
and DNA repair (28).

In the current study, to determine the effect
of DOX on the relative amounts of lipids and
proteins in the system, the lipid/protein ratio was
evaluated. This ratio also enables the analysis of
changes in lipid and protein asymmetry, which are
important indicators for cell functions. In addition,
a change in this ratio indicates a modification in the
structure, arrangement and fluidity of the membrane
(11). A significant increase in the lipid/protein ratio
was detected after DOX administration in the liver
tissue. In our study, since an increase in both lipid
and protein amount after DOX administration has
been detected, the increase in this ratio indicated
that the increase in lipid amount was higher. This
result showed that DOX affected lipid metabolism
more than protein metabolism in the liver (11, 12).
This increase also showed that DOX caused
alterations in lipid and protein asymmetry in the
liver cell membranes and supported the result that it
caused alterations in lipid and protein metabolism.
Since the alterations in lipid and protein asymmetry
significantly affect membrane function, they may
cause significant changes in the concentrations of
ions inside and outside the cells.

Changes in the parameters associated with
the order and fluidity of the phospholipids, the main

components of the cellular membrane, affect the
normal functioning of membranes. The shifts
towards higher values detected in the wavenumbers
of the CH; antisymmetric and symmetric stretching
bands after DOX administration indicated a
decrease in the order and an increase in the acyl
chain flexibility of membrane lipids (11, 16). A
significant increase observed in the bandwidth of
the CH antisymmetric stretching band indicated
that DOX caused an increase in the fluidity of
membrane. These alterations might be due to the
differences in the ratios of different lipid species
and the lipid/protein ratio as a result of the
oxidative stress induced by DOX. In addition,
increased lipid peroxidation due to DOX
administration might have caused some changes in
membrane functions, loss of membrane structure
integrity and inactivation of many membrane-
bound protein receptors and enzymes (5, 10). In a
previous study using electron paramagnetic
spectroscopy, it has been shown that oxidative
damage in the liver caused a decrease in membrane
order (29). Biological membranes control a number
of important functions such as signal transmission,
material transfer and the activity of membrane-
bound enzymes. In addition, the changes in
membrane order and dynamics, secondary
structures of proteins in membranes and molecular
content of membranes cause many diseases by
damaging the integrity and function of ion channels
(11). Therefore, the order and fluidity of membrane
should be at the optimum level in cells and this is
very important for the degree of permeability to
DOX. In consistence with previous studies, our
results indicated that DOX disrupted the normal
function of the cell membrane by changing its order
and fluidity. These harmful effects on cellular
membranes might be one of the toxic action
mechanisms of DOX in biological tissues.

In order to obtain information about the
effects of PRPLS on the molecules in the liver
tissue, a group of animals was given PRPLS only.
Our results indicated that PRPLS did not induce
any significant change on the composition and
structure of biomolecules in the liver when given
alone to animals compared to the control group.
This finding showed that PRPLS is not toxic to the
body and it can be used for various purposes in
medicine.

The results of the group that was given
PRPLS before DOX administration showed that
there were significant changes in the analyzed FTIR
parameters compared to the control group and all
these changes were in parallel with those observed
in the DOX-treated group. This finding
demonstrated that PRPLS was inadequate to
prevent the harmful effects of DOX on molecules in
liver tissue. It has been known that DOX is
predominantly metabolized in the liver and the liver
is one of the organs where DOX is mostly
accumulated (28). For this reason, DOX caused
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significant harmful effects on the molecules in the liver at
the dose and time administered in this study. In the
literature, there are a few studies showing the protective
effects of PRPLS collected from different geographical
regions of the world against DOX toxicity in various
organs by using different methods (4, 5, 10). However, in
those studies, generally a single dose of acute DOX was
administered to the animals and the PRPLS doses and
application times used were different from the current
study’s. Therefore, the reason why PRPLS could not
show any protective effect against the toxicity of DOX
might be that DOX at the dose and application times used
in this study caused major damage on the molecules in
the liver tissue and PRPLS at the dose and application
times used in the current study was not sufficient to
eliminate these significant toxic effects of DOX. A higher
dose and longer application time of PRPLS may be
required to protect the liver tissue from damaging effect
of DOX. Since we believe that non-significant results are
also an important building block for scientific studies, we
think that our finding about the lack of protective effect
of PRPLS at the dose and application times used in this
study will shed light on future studies on this important
bee product.

CONCLUSION

The findings of the current study showed that
DOX caused significant deleterious effects on the
composition, structure and function of the biomolecules
in rat liver. DOX administration induced a significant
decrease in the amount of glycogen and nucleic acids and
a significant increase in the amount of lipid and protein in
the liver. The decrease in the olefinic HC=CH/lipid ratio
observed after DOX administration indicated an increase
in oxidative stress and as a result lipid peroxidation
occured in the liver. In addition, the decreases observed

in the CH2 antisym./CHs antisym. and C=0O/lipid ratios
and the increase in the CHs antisym./lipid ratios indicated
that lipids were fragmented and the amount of short-
chained lipids increased as a result of lipid peroxidation
in the liver tissue after DOX administration. The increase
observed in the amount of random coil structures showed
that protein denaturation occured in the tissue due to
DOX. The decrease in the C-O/POz ratio and the
increase in the lipid/protein ratio indicated that DOX
caused significant alterations in carbohydrate, lipid and
protein metabolism in the liver tissue. In addition, DOX
administration induced a decrease in the order of the
phospholipid chains of the liver cell membranes and an
increase in membrane fluidity. It has been known that one
of the mechanisms of the toxic effect of DOX in the cell
is to attach to the cell membrane and damage cellular
functions. Therefore, this finding regarding the cell
membrane is very important as it has revealed another
toxic action mechanism of DOX for the first time — DOX
damages the cell by changing the membrane order and
fluidity.

This is the first report revealing the structural and
related functional effects of DOX on the liver tissue at the
molecular level by utilizing ATR-FTIR spectroscopy.
Understanding the toxic action mechanisms of DOX in
the liver is very important to increase the efficacy of this
drug in malignant cells and reduce its toxic effects on
healthy tissues. The fact that PRPLS did not cause any
changes in the liver tissue when given alone could be
used in the process of integrating this precious bee
product into medicine, especially pharmacology. In
addition, our study has shown that ATR-FTIR
spectroscopy is a practical technique for examining the
effects of a chemotherapeutic agent in a biological tissue.

Funding: This work was supported by the Duzce
University-Research  Fund, BAP (2019.05.01.936).

Supplementary Table S1. Band area ratios, the respective functional groups used to calculate those ratios and

their assignments.

Band Area Ratio Functional Groups Utilized

Function

Saturated lipid concentration of the

CH; sym./CH, sym +
antisym.

CH, symmetric stretching (# 6)/CH, symmetric stretching (# 6) +
CH, antisymmetric stretching (# 4)

system

Olefinic CH=CH /Lipid

Olefinic=CH stretching (# 2)/CHj; antisymmetric stretching (# 3) +
CH, antisymmetric stretching (# 4) + CH, symmetric stretching (# 6)

Unsaturation level of the system
(lipid peroxidation)

Amid I/Amid | + 11 Amide | (# 8)/Amide | (# 8) + Amide Il (#9) Protein concentration of the system
RNA/Protein Ribose ring vibrations (# 15)/Amide Il (# 9)
RNA/Lipid Ribose r_ing vibraFions # 15)/ CHj; antisymmetric s_tretching_(# 3)+ RNA concentration of the system
CH, antisymmetric stretching (# 4) + CH, symmetric stretching (# 6)
DNA/Protein DNA vibrations (# 18)/Amide Il (# 9)
DNAV Lipid DNA vibratipns # 13)/ CHj; antisymmetric str_etching (_# 3) + CH; DNA concentration of the system
antisymmetric stretching (# 4) + CH, symmetric stretching (# 6)
RNA/DNA DNA vibrations (# 18)/ Ribose ring vibrations (# 15) Transcription status of the system
C-O/Protein C-O stretching (# 17)/Amide 1l (# 9) Glycogen concentration of the
C-OlLipid C—Q stretchipg # 17)/_CH3 antisymmetric stret;hing (# _3) + CH, system
antisymmetric stretching (# 4) + CH, symmetric stretching (# 6)
C-0O/PO; sym. C-O stretching (# 17)/ PO,” symmetric stretching (# 16) Metabolic activity of the system
CH, antisym./CH antisym. 3?)Hz antisymmetric stretching (# 4)/ CH; antisymmetric stretching (# Chain length of the lipids
C=0lLipid Carbonyl ester stretching (# 7)/ CH3 antisymmetric stretching (# 3) + Carbony status of the system

CH, antisymmetric stretching (# 4) + CH, symmetric stretching (# 6)

CHjs antisym./Lipid

CHjs antisymmetric stretching (# 3) / CH; antisymmetric stretching
(# 3) + CH; antisymmetric stretching (# 4) + CH, symmetric
stretching (# 6)

Methyl concentration of the system

Amid I/Amid 1l

Amide | (# 8)/ Amide Il (# 9)

Changes in protein structure and
conformation

Lipid/Protein

CHjs antisymmetric stretching (# 3) + CH, antisymmetric stretching
(# 4) + CH, symmetric stretching (# 6)/ Amide Il (# 9)

Comparison of the relative changes
in the concentrations of the lipids
and proteins
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Prolonged Capillary Refill Time Indicates Early Nailfold

Capillaroscopy in Systemic Sclerosis

ABSTRACT

Obijective: Systemic sclerosis (SSc) is a progressive connective tissue disorder that features
vascular injury and persistent fibrosis with an autoimmune background. The hypoxic state
at the capillary caused by SSc can be assessed with several methods. This study thus
investigated the capillary refill time (CRT) effectivity in evaluating peripheral circulation in
SSc patients.

Methods: This prospective, case-control study was conducted with SSc patients and gender
and age-matched healthy controls. The CRT measurements were performed by a
rheumatologist unaware of patients' records with a smartphone camera in the optimized test
ambiance. A video processing software was then applied for the captured videos.

Results: 61 patients with SSc and 60 controls participated in this study. According to
disease involvement, the patients were then divided into diffuse cutaneous SSc (dSSc) and
limited cutaneous SSc. Mainly, CRT was prolonged in the patient group than in the control
group. CRT was also prolonged in patients with pathological capillaroscopy patterns in the
nail fold capillaroscopy (NFC), below 50 years old, or whose disease duration was over
three years. Per disease involvement, patients in the dSSc group with pathologic NFC had
prolonged CRT results and higher pulmonary artery pressure levels. The use of CRT for
NFC positivity in patients with SSc was practicable (AUC: 0.717;95% CI 0.714-0.942;
83.95% accuracy; 67.9% sensitivity, 100% specificity, 100% positive predictive value,
21.7% negative predictive value, P=0.015).

Conclusions: CRT is markedly prolonged in patients with SSc. Evaluating CRT with the
NFC positivity may provide pulmonary progression predictable, notably in dSSc patients.
Keywords: Capillaroscopy, Capillary Refill Time, Pulmonary Hypertension, Systemic
Sclerosis.

Sistemik  Sklerozlu
Erken

Uzamus Kapiller Dolum  Sdresi,
Hastalarda Twnak Yatag Kapillaroskopisinin

Yapilmasim Vurgular

OZET

Amag: Sistemik skleroz (SSk), otoimmiin bir arka planda vaskiiler hasar ve kalici fibrozisi
iceren ilerleyici bir bag dokusu hastaligidir. SSk'nin kapillerdeki sebep oldugu hipoksik
durum cesitli yontemlerle degerlendirilebilir. Bu ¢alisma bu nedenle, SSk hastalarinda
periferik dolagimi degerlendirmede kapiller dolum zamaninin (KDZ) etkinligini
degerlendirmistir.

Gere¢ ve Yontem: Bu prospektif, vaka-kontrol galigmasi, SSk hastalar ile cinsiyet ve
yasca eslestirilmis saglikli kontrollerle yiiriitiilmiistiir. KDZ 6lglimleri, hasta kayitlarindan
bilgisi olmayan bir romatolog tarafindan bir akilli telefon kamerasi ile uygun hale getirilmis
bir test ortaminda yapildi. Kayit edilen videolar i¢in bir video yazilimi uyguland.

Bulgular: 61 SSk hastasi ve 60 kontrol bu ¢aligmaya katildi. Hastalik tutulumuna gore
hastalar diffiz kutangz SSk (dkSSk) ve limitli kutan6z SSk olarak ikiye ayrildi. Esasen,
KDZ hasta grubunda kontrol grubuna gore uzamistt (p = 0.003). KDZ, tirnak yatagi
kapilleroskopisi (TYK) patolojik paternde olan 50 yas altindaki ya da hastalik siiresi 3
yildan fazla olan hastalarda uzamisti. Hastalik tutulumuyla beraber, TYK’si patolojik olan
dkSSk grubundaki hastalarda KDZ sonuglar1 uzamist1 ve pulmoner arter basinci seviyeleri
daha yiiksekti. SSk'li hastalarda TYK pozitifligi i¢in KDZ kullanim1 uygulanabilirdi (AUC:
0.717;95% CI 0.714-0.942; 83.95% dogruluk; 67.9% duyarlilik, 100% o6zgiillik, 100%
pozitif prediktif deger, 21.7% negatif prediktif deger, P=0.015).

Sonug: SSk'li hastalarda KDZ belirgin sekilde uzamaktadir. KDZ'min TYK pozitifligi ile
degerlendirilmesi, ozellikle dkSSk hastalarinda pulmoner progresyonun o6ngorulebilir
olmasini saglayabilir.

Anahtar Kelimeler: Kapilleroskopi, Kapiller Dolum Zamani, Pulmoner Hipertansiyon,
Sistemik Skleroz.
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INTRODUCTION

Systemic Sclerosis (SSc) is an autoimmune
disease in which excessive connective tissue
increase influences the entire human body (1).
Intense fibroblastic activity and excessive collagen
production were identified in the disease (2). SSc
manifests a heterogeneous organ involvement and
severity. The skin is primarily affected; cardiac,
pulmonary, gastrointestinal (GI) tract, renal, digital,
and musculoskeletal involvements may also be
detected (3). The first disruption in the skin is
edema, followed by thickening and hardening due
to excessive collagen production (2, 4). Raynaud's
phenomenon (RP), which is reversible vasospasm
due to functional changes in the digital arteries of
the extremities, can be the first clinical sign (1, 5).
Pallor, paresthesia, pain, augmented edema
appearing in the fingers in the form of attacks, and
the progression of angiopathies secondary to
collagen deposition led to ischemic ulcers and
atrophies in the fingers (1, 6). The formation of
digital ulcers indicates a worse course in disease
progressions, such as cardiovascular worsening and
decreased survival (7, 8). Like cardiologic
involvement, musculoskeletal, renal, and
pulmonary complications are also prognostic (3).

Evaluating digital involvements among
cutaneous manifestations is crucial in SSc patients.
In physical examination, possible clues such as
swollen puffy fingers, non-pitting edema of the
hands, skin thickening, perioral skin tightening, loss
of fingertip tissue, tendon friction rubs, calcinosis
cutis, cutaneous hyperpigmentation and
telangiectasias, abnormal nail fold capillaroscopy
(NFC) can be detected (9, 10). NFC is an
uncomplicated, invivo technique that can predict
the SSc prognosis and mediate the effects of
autoantibodies (11, 12). In addition, NFC, where
the fourth or fifth finger is usually selected in
practice, is mainly used to distinguish the RP origin
(13). Evaluating the architecture of the skin
capillaries can point out the morphology, density,
size,  microhemorrhages,  avascularity, and
neoangiogenesis (14). Therfore, a pathological NFC
consisted of dilated and giant capillaries,
hemorrhages,  disorganized  vascular  arrays,
ramified/bushy capillaries, and capillary losses
(15).

Capillary refilling time (CRT), which is
ancient but functional wuse, is a physical
examination method that can evaluate skin
arterioles at the bedside. CRT effectively assesses
inconvenient circumstances of the peripheral
vascular bed's fullness (16). In CRT, mainly, the
filling rate of the arteriole and capillary system is
observed. A time of > 2 s is considered one means
of proving circulatory disorder (17). However,
some situations reduce the reliability of CRT, such
as age, ambient light, ambient temperature,
observer reliability, and applied pressure; therefore,

the examination takes effort, attention, and time
(16, 18).

There is no conventional method other than
NFC to evaluate the digital involvement at the
micro-level in patients with SSc. A test such as
CRT, which can predict peripheral tissue perfusion,
has not yet been applied in patients with SSc. The
evaluations and results of our study thus contribute
to NFC findings and determine CRT’s role in the
prognosis of SSc.

MATERIAL AND METHODS

Our prospective case-control study was
conducted with SSc patients diagnosed according to
2013 ACR/EULAR Classification Criteria for
Scleroderma (19) and an age-matched control
group. The local ethics committee approved the
study method (2020/96), and the participants signed
informed consent forms were collected prior to the
study. The patients’ demographic features and
laboratory parameters were noted simultaneously.
Those over 18 years of age who had at least a
hemoglobin (Hb) level of 10 gr/dL did not take
drugs or food that can cause vascular response
(decongestant, caffeine, or tea intake) within the
preceding 24 h were included in the study. At the
same time, those with nail bed impropriety
(cosmetic application, manicure, onychomycosis)
and smoking were excluded.

The patients were categorized into two
groups based on the SSc disease severity (20).
Accordingly, patients with a clinical evaluation
(objectively documented RP plus anyone: SSc-type
nail  fold capillary pattern/SSc  selective
autoantibodies or a subjective RP plus both: SSc-
type nail fold capillary pattern and SSc selective
antibodies) were rated as limited cutaneous (ISSc);
and those with criteria for ISSc plus proximal
cutaneous changes were rated as diffuse cutaneous
(dSSc) involvement. Likewise, the control group
consisted of age-matched healthy individuals with
no comorbidities.

NFC assessments were performed after
patients were kept at room temperature in a sitting
position for at least 15 minutes. Mainly the 4th and
5th, though all fingers were evaluated. After the
immersion oil (Mr Salt-E, Chrystal distribution,
CA, USA) was applied, the procedure was
performed with a capillaroscope (AM4113T-R4-
70x magnification, Dino-Lite digital microscope,
Class B, Taiwan). Findings of NFC in 20x
magnification were accepted as the presence of
neoangiogenesis, capillary elongation/tortuosity (>4
times the average width), reduced capillary density
(<7 capillaries/mm), avascular area (the absence of
two or more consecutive loops), hemorrhage
(positivity), giant loops (> 50 um) and abnormal
blood flow (21).

The CRT measurements were made with
materials (a smartphone, freeware software, physical
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programming platform) found easily in ordinary rheumatologist to avoid measurement technique
outpatient clinic conditions. The patients who variations.

obtained the CRT course were unaware of the The images were recorded twice with a
laboratory results and NFC findings. Firstly, the regular smartphone placed on a focused tray on the
body temperatures were taken from all participants platform to observe the finger placement area. The
to obtain proper conditions for the CRT chosen finger to be measured was placed in the
measurements, and results were considered normal appropriate  position. Adequate pressure was
between 36.5 - 38 Celcius (22). Next, the patient applied to the nail root with a transparent, flat
and control group were matched by age not to cause plastic tool until whitening was achieved, then the
an age deflection effect. Then, all measurements plastic tool was immediately pulled from the
were made between 9 - 10 am to keep the optimum smartphone’s camera frame after 5 s. All stages
light level; furthermore, the measurement area's were recorded in mp4 video format via the same
light exposure was set to a brightness level of 300- smartphone placed on the platform. The images
500 lux via a photometric application (Lux-Meter) were evaluated by using the color threshold filter of
already installed the smartphone. Finally, we the VLC media player software (ver. 3.0.5) to
designed a 3D measurement platform and a determine the observed blood flow in the images.
manufacturing procedure with Ultimaker Cura to The time between the blood flow disappeared and
standardize each evaluation. The middle finger was the nail color completely re-regulated was recorded
preferred for CRT measurement, as it has the most on the screen in ms. The average result of the two
extended terminal phalanx between the fingers and measurements for each finger was recorded as the
thus has more blood supply. In addition, the current CRT value. All the equipment used for CRT
measurements were performed by only one measurement is presented in Figure 1.

b)

(08.404) - (07.654) = 0.750 s

07,854 /14 07,654 /11 08,950/ 19 08,950/ 19 08,404 /19 08,404/ 11
(15:08:18) (15:08:18) (15:08:14) (15:08:14) (15:08:14) (15:08:14)

Figure 1. The pieces of equipment used for CRT measurement, a) A smartphone placed on a 3D designed
measurement platform; b) Digital microscope (Dino-Lite); ¢) Photometric application (Lux-Meter); d) Sequential
snapshots from the evaluated video with VLC player in color threshold filter mode.

Statistical Analysis: We used SPSS ver. 22 characteristics (ROC) curve (AUC) and 95%
(SPSS Inc., Chicago, IL, USA) for the statistical confidence intervals (Cl) were used to assess the
analyses. The Pearson correlation was used to ability of each CRT of the patient and control
correlate normally distributed data, whereas, in groups to the NFC distinction. In all calculations, a
non-normal data, Spearman correlation was used. p-value of 0.05 was accepted as significant.

The Chi-square test was preferred in categorical RESULTS

data evaluation. We also used independent t-tests to This study included a total of 61 out-patients
compare the CRT results between the patients with (mean age 48.78+12.56 years) and 60 controls
SSc and the control group. In continuous data (mean age 49.33 + 12.75 years). The longest
pinpointing comparisons with CRT and in measurement among all CRTs was 5,736 s. Again,
comparisons according to disease severity, an 33.1% of all measured CRTs were prolonged.
independent t-test was used in normal distributions Meanwhile, 95% of those were in the patient group.
and the Mann-Whitney U-test in non-normal None of the participants were smoking. Two cases
distributions. The area under the receiver-operating in the 1SSc and one in the dSSc group had a level of
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Hb below 10 gr/dL; they were excluded from the
study. The remained demographic, laboratory, and
characteristic features of the patients with SSc

subgroups are detailed in

Table 1. The control

group was also matched by gender to the patient
group (56 female, four male). Only 3.3% of the
CRTs in the control group were measured as

prolonged. The mean CRT results in the control
group were 1.315+0.33. No laboratory procedure
was performed in the control group, except for
fingertip oxygen saturation measurement. The mean
oxygen saturation level in the control group was

above 96%.

Table 1. Demographic, characteristics features and laboratory results of the SSc patients.

All patiens

ISSc

dSSc

(n = 61) (n = 24) (n=137) P value
Demographic & Clinics
Gender, F/M (n) 57/4 23/1 34/3 0.484
Age, (year) 48.78+12.56 48.37+8.70 49.05+14.64 0.768
SSc (year) 4.23+2.38 4.1+2.42 4.32+2.39 0.738
Dispnea, n (%) 17 (27.9) 1(4.2) 16 (43.2) 0.001
Involvement
Joint, n (%) 13 (21.3) 2(8.3) 11 (29.7) 0.046
Cutaneus, n (%) 53 (86.9) 21 (87.5) 32 (86.5) 0.909
Extra-cutaneus, n (%) 38 (62.3) 13 (54.2) 25 (67.6) 0.291
Renal, n (%) 1(1.6) 1(4.2) 0 (0) 0.393
Gl, n (%) 38 (62.3) 13 (54.2) 25 (67.6) 0.291
Digital ulcer, n (%) 3(4.9) 0 (0) 3(8.1) 0.272
Laboratory results
WBC, x10°/L 7.1 (5.75-8) 7.1 (6.02-8) 7.2 (5.6-7.95) 0.819
ANC, x10°%/L 4.3 (3.1-4.9) 4.3 (3.32-5.12) 4.1 (2.95-4.9) 0.555
ALC, x10%/L 1.85 (1.55-2.5) 1.87 (1.62-2.5) 1.8 (1.5-2.5) 0.762
PIt count, x10%/L 288 (243-338) 289 (256-346) 284 (242-334) 0.631
Hb, gr/dL 13.02+1.28 12.67+1.25 13.25+1.28 0.077
Esr, mm/h 16 (5-28) 16.5 (6.75-26.5) 16 (4.14-31.5) 0.492
CRP, mg/L 4.48 (2.04-10.4) 3.96 (1.83-13.5) 4.83 (2.5-9.75) 0.900
(+) ANA, n (%) 57 (93.4) 21 (87.5) 36 (97.3) 0.290
(+) anti-Scl-70, n (%) 18 (29.5) 0 (0) 18 (48.6) 0.001
(+) anticentromere, n (%) 21 (34.4) 12 (50) 9 (24.4) 0.039
(+) RF, n (%) 3(4.9) 3(12.5) 0 (0) 0.056
(+) NFC, n (%) 56 (91.8) 22 (91.7) 34 (91.9) 0.660
(+) RP, n (%) 58 (95.1) 22 (91.7) 36 (97.3) 0.556
mPAP, mmHg 27 (25-30) 27 (25-29) 28 (24-30.5) 0.667
Abnormal Thoraks CT,n(%) 23 (37.7) 0 (0) 23 (62.2) 0.001
NSIP, n (%) 21 (34.4) 2(8.3) 19(51.4) 0.001
UIP, n (%) 3(4.9) 0(0) 3(8.1) 0.272
CRT, ms 2.248+0.927 2.347+1.019 2.184+0.871 0.585
Treatment
HCQ, n (%) 60 (98.3) 23 (95) 37 (100) 0.210
ISx Treatment, n (%) 32 (44.3) 10 (41.6) 22 (59.5) 0.004
AZA, n (%) 12 (19.6) 7(29.1) 5(13.5) 0.133
CP, n (%) 6 (9.8) 1(4.1) 5(13.5) 0.231
RIX, n (%) 4 (6.5) 2(8.3) 2(5.4) 0.651
MMF, n (%) 3 (4.9) 0 (0) 3(8.1) 0.152

P values are the comparison of ISSc and dSSc groups. (Chi-square test or Mann-Whitney U test); The mean data are given as mean *
standard deviation. The median data are presented as median and 25-75% quartiles. Data are the number, n (%), or n/N (%); ALC, Absolute
lymphocyte count; ANA, Antinuclear antibody; ANC, Absolute neutrophil count; anti-Scl-70, Anti-topoisomerase I; AZA, Azathioprine;
CENB , Centromeric protein B; CP, Cyclophosphamide; CRP, C-reactive protein; CRT, Capillary refill time, CT, Computed tomography;
dSSc, Diffuse cutaneous systemic sclerosis; ESR, Erithrocyte sedimentation rate; GI, Gastrointestinal; Hb, Hemoglobin; HCQ,
Hydroxychloroquine; 1SSc, Limited cutaneous systemic sclerosis; 1Sx, Featured immunosuppressive treatments; MMF, Mycophenolate
mofetil; mPAP, Mean pulmonary artery pressure; NFC, Nailfold capillaroscopy; NSIP, Non-specific interstitial pneumonia; Plt, Platelet;

RF, Rheumatoid factor; RIX, Rituximab; RP, Raynaud's phenomenon; UIP, Usual interstitial pneumonia; WBC, White blood cell.

There was significant increase in CRT
measurements in the patient group compared to the
control group (p = 0.001, F = 18.894, n= 0.353)
(Figure 2). Unlike, age and gender comparison did

not reveal statistical significance between both
groups. Among the correlated results, besides CRT

and NFC positivity,

which was statistically

significant (p = 0.003), CRT also showed statistical
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significance with RP (p = 0.022) and receiving
immunosuppressive treatment (p = 0.042). Other
remarkable findings were graphically shown in
Figure 3. Accordingly, all patients with positive
NFC and prolonged CRT had higher pulmonary
artery pressure (PAP) levels (>24 mmHg) (Figure

revealed a difference in CRT in those under 50
years of age who had positive NFC (p = 0.030, n=
0.152) (Figure 3b). There is also evidence of CRT
prolongation in all patients with more than three
years of disease and positive NFC (p = 0.005, n=
0.125) (Figure 3c).

3a) (23). Moreover, a Mann-Whitney U test
p=0.001
8- :
e Patients
o Control
6 -
7}
.
= 4-
14
&
2 -
0
Patients Control
*CRT, Capillary refill ime
Figure 2. CRT distribution of all participants.
a) b) c)
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* CRT, Capillary refill time; NFC, Nail fold capillaroscopy; PAP, Pulmonary artery pressure

Figure 3 a) Distributions of categorized CRT results and the nailfold capillaroscopy (NFC) positivity in SSc
patients with high pulmonary artery pressure levels, b) CRT variations in SSc patients below 50 years of age
with positive NFC, ¢) CRT changes in the NFC positive SSc patients with a disease duration of more than three

years.

In subgroup analysis, CRT measurements
did not reveal a statistical significance between the
dSSc and ISSc groups (p = 0.585). Similarly, the
lack of statistical significance persisted between
CRT and capillaroscopy, computed tomography
scans of thorax evaluations. However, CRT was

significantly prolonged in the dSSc group with
positive NFC testing (p = 0.038) (Figure 4a). In
addition, those with a positive NFC in the dSSc
group had longer CRTs at high PAP levels (p =
0.048) (Figure 4b).
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Figure 4. a) CRT comparisons in the dSSc and 1SSc patients with nail fold capillaroscopy assessments, b) CRT
diversions in dSSc and ISSc patients with pulmonary hypertension.

The evaluations for the discrimination predictive value, 21.7% negative predictive value,
significance of CRT measurement were given in 0.717 ROC AUC) (Figure 5a). Conversely, NFC
Figure 5. Accordingly, CRT had a fair had a poor prediction on the RP positivity (65.5%
distinctiveness between NFC positive and negative sensitivity, 100% specificity, 100% positive
subgroups with  83.95% accuracy (67.9% predictive value, 13% negative predictive value,
sensitivity, 100% specificity, 100% positive 0.620 ROC AUC, 82.7% accuracy) (Figure 5b).

a) b)
100 / 100 ]
80- 80 -
X X
2 60 2 60
2 2=
2 40 2 40
[ [
n n
204 20
0+— T T T 1 0+ T T T T 1
0 20 40 60 80 100 0 20 40 60 80 100
100% - Specificity% 100% - Specificity%
AUC: 0.717; F,: 0.808; p = 0.015 AUC: 0.620; F;: 0.791; p = 0.483
95% C1 0.714-0.942; S.E.. 0.05; 95% CI 0.315-0.926; S.E.: 0.15;

*AUC, Area under the curve; Cl, Confidence interval;, F,, F; score; S.E., Standart Error

Figure 5. ROC curve analysis for indicative value of CRT, a) In patients with pathological capillaroscopy
patterns in the nail fold capillaroscopy, b) In patients with positive Raynaud's phenomenon.

Among the correlations; CRT was = 0.014, r = -0.314), CRT was negatively
positively correlated with the NFC positivity (p = correlated with receiving immunosuppressive
0.02, r = 0.384), RP (p = 0.22, r = 0.292), therapy (p = 0.043, r = -0.26), and absolute
whereas platelet count was negatively correlated lymphocyte count was positively correlated with
with the NFC positivity (p = 0.033, r = -0.273), Gl involvement (p = 0.029, r = -0.28), were
RP (p = 0.022, r = -0.293) and skin ulceration (p remarkable.
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DISCUSSION

In this prospective, case-control study, we
evaluated CRT measurements in patients with SSc.
We found a significant CRT prolongation compared
to the control group. CRT results were significantly
prolonged, especially in those with a positive
capillaroscopy. There was no difference between
both dSSc and ISSc subgroups per disease severity.
However, the CRP was also detected prolonged in
higher PAP levels, <50 years of age, and >3 years
disease duration. Since SSc is a progressive
disorder, predicting an involvement before target-
organ damage will favor the patient. The NFC is
one of the implements prominently used in arterial
involvements linked to mortality (12). An early
evaluation of microangiopathy in SSc patients
demonstrates the importance of capillaroscopy;
however, specified optical magnification is required
for the evaluation, which is not ubiquitous (24). At
this point, CRT is a free method that can be
performed at the bedside, does not consume much
time, but requires attention. Our study detected
significant CRT prolongation in patients with
positive capillaroscopy. Whether the CRT was not
an objective evaluation tool that would not be
wholly replaced with NFC, it may be eligible to
make NFC more emphasis in patients with
prolonged CRTs.

The hand involvement was common in the
SSc progression. There have already been
implemented and novel located devices that can
evaluate the peripheral circulatory system in this
regard (25). Since the NFC only defines the
anatomical structures of the nail fold, a dynamic
device that also evaluates the functional nail fold
state, such as oxygenation, was featured to take the
pole position. Thermography, Photoplethysmo-
graphy,  Photoacoustic and  high-frequency
ultrasound, and laser-assisted imaging such as
Laser Doppler Flowmetry, Laser Doppler
Perfusion, Laser speckle contrast analysis were
some of the prominent functional measures (26-28).
However, the common problem was that the
imaging could be technically limited in patients
with significant digital contractures. Unfortunately,
these multifunctional devices can be found in well-
equipped health centers. As a result, functional
measurement methods were not as objective as
capillaroscopy, which is not affected by other
physical dilemmas but requires significant
experience; instead of considering them as an
alternative to capillaroscopy, it should be a goal to
prioritize the NFC when these tests are unfavorable.

Once genetic and environmental factors lead
to endothelial damage in SSc patients, the apoptosis
in endothelial cells would become inevitable via the
anti-endothelial  antibodies produced by B
lymphocytes against the inflammation site (6).
Secondary to impaired vasculogenesis, proliferative
or destructive but obliterative vasculopathy mainly
caused tissue hypoxia. Therefore, determining

tissue hypoxia in the early stage of the disease was
substantial. An examination approach such as CRT,
which has proven itself in various cases, may also
be used for a hypoxic setting (29-31). Without
absolute objectivity, the CRT evaluates peripheral
circulation in a fundamental approach in 2 s.
Nevertheless, CRT was measured to be prolonged
more per decade increase due to decreased vascular
compliance (32).

Similarly, as age advances, the destruction
of endothelial cells increases, and their regeneration
ability weakens (33). Our study found that CRT
results were significantly prolonged in patients
below 50 years of age or whose disease duration
was over three vyears. Taken together, this
demonstrates that advancing age harms the
capillaries similar to SSc. In addition, it may be
possible to comment as follows; the CRT
prolongation might be practical below 50 years old
in SSc patients with positive NFC; however, the
time gap in the NFC elongation was closed with the
negative effect of increasing age on capillaries
beyond the 50s.

A typical CRT can estimate adequate
superior vena cava oxygen saturation. A long-term

study formalized this issue; a CRT of = 2 s was
associated with the superior vena cava oxygen
saturation of 70% (34). SSc patients with cardiac
involvement or pulmonary artery hypertension
secondary to pulmonary involvement worsened the
central venous pressure levels were clinically
presented with  dyspnea. Based on this
pathogenesis, our study also evaluated the potential
relationship between PAP levels and CRT
positivity. As a result, we noticed that CRT
prolongation was statistically significant in dSSc
patients with a PAP level of >20 mmHg compared
to the ISSc subgroup. Surprisingly, these patients
with pulmonary hypertension also had NFC
positivity. These results may partly explain that
dyspnea leading to local hypoxemia can trigger RF,
which induces hypoxemia at peripheral tissues.
While there was no statistical difference in CRT
measurements between subgroups, CRT may
predict PHT in patients with SSc, based on the
difference when PAP level is >20 mmHg in the
dSSc subgroup.

Unfortunately, this study could not
encompass the entire cutaneous SSc involvements
by CRT alone. However, CRT will already be
prolonged in both groups since RP and nail fold
involvement are diagnostic criteria in both dSSc
and ISSc groups. If CRT measurements had been
measured with a more sensitive and technologically
dynamic method, the errors during application
would have been minimized. However, the study
was methodized via an ordinary smartphone to
create awareness in medical practice without
sophisticated devices. Nevertheless, we declared
that CRT could not be equivalent to capillaroscopy.
Another issue is that the platform used for focusing
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was a 3D-printed instrument that could not be
easily and rapidly manufactured. However, as
smartphones can auto-focusing, using the platform
is not indispensable.

In conclusion, CRT has been found
relatively prolonged in patients with SSc.
Additionally, detecting CRT prolongation was
highly prevalent in SSc patients with positive
capillaroscopy. To the best of our knowledge, no
data was found on the association between SSc and

CRT. Our study findings propose that appropriate
time should be allocated for CRT measurement in
SSc patients to manage the proper approach for
early capillaroscopy, even though there was no
physical clue for the nail fold involvement. Further
studies may investigate whether capillary refill time
can be an alternative to predict underlying
connective tissue disease in patients with Raynaud's
phenomenon in centers where capillaroscopy is
unavailable.
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The Association between Migraine and Sleep Quality
ABSTRACT

Obijective: Migraine and sleep disorders are common health problems in the community
and cause loss of labor. There are studies showing that there is a relationship between
migraine and sleep quality and these two conditions worsen each other. The aim of this
study was to determine the relationship between migraine and sleep quality.

Methods: This is a case-control type cross-sectional study consisting of a total of 454
participants, included migraine patients, patients with non-migraine headaches and patients
without headache complaint admitted to Family Medicine outpatient clinics between
October 2017 and March 2018. Sociodemographic data form, Identity Migraine test,
International Headache Society diagnostic criteria questionnaire, Pittsburgh sleep quality
scale (PSQI) and Epworth day sleepiness scale (Epw) were applied to the participants by
face to face interviews.

Results: The total PSQI score was 6.5 + 3.1, and significantly different between the groups.
Patients with diagnosis of migraine had a higher PSQI score and poor sleep quality rate
than the control groups. There was no correlation between the frequency of migraine
attacks and PSQI scores. Extreme sleepiness in day time for the migraine group (30.7%)
was higher than the control groups and there was no correlation between the frequency of
migraine attacks and Epw scores.

Conclusions: Poor sleep quality and daytime sleepiness rates in migraine patients were
higher than those with non-migraine headache patients and patients without headache
complaints. This may be due to the fact that migraine is a specific problem affecting sleep
or the frequency and severity of headache in the migraine patients are greater than that of
the non-migraine headache patients and headache-free participants.

Keywords: Headache, Migraine, Sleep Quality, Daytime Sleepiness, Epworth Sleepiness
scale, PSQI.

Migren ve Uyku Kalitesi Arasindaki Iliski

OZET

Amagc: Migren ve uyku bozukluklar1 toplumda sik goriilen ve is giicii kaybina neden olan
saglik sorunlaridir. Migren ile uyku kalitesi arasinda bir iligki oldugunu ve bu iki durumun
birbirini koétiilestirdigini gosteren ¢alismalar mevcuttur. Bu ¢aligmanin amaci migren ile
uyku kalitesi arasindaki iligkiyi belirlemektir.

Gereg ve Yontem: Vaka kontrol tipindeki kesitsel ¢alismamiz Ekim 2017-Mart 2018
tarihleri arasinda Aile Hekimligi polikliniklerine bagvuran migren tanili hastalar, migren
dis1 bas agrisi olan hastalar ve bas agris1 sikayeti olmayan hastalar olmak tizere toplam 454
katilimeryla yiiriitiildii. Sosyodemografik Veri formu, Kimlik Migren testi, Uluslararasi Bag
Agrist Dernegi tant kriterleri anketi, Pittsburgh uyku kalitesi 6l¢egi (PSQI) ve Epworth
giindiiz uykululuk 6l¢egi (Epw) katilimcilara yiiz yiize goriisme yoluyla uygulandi.
Bulgular: Toplam PSQI skoru 6.5 £ 3.1 idi ve gruplar arasinda istatistiksel olarak anlamli
fark vardi. Migren tanili hastalarmn, kontrol gruplarina gére daha yiiksek PUKI puani ve
kotii uyku kalitesi orami vardi. Migren ataklarinin sikligi ile PUKI puanlari arasinda
istatistiksel olarak anlaml bir iligki yoktu. Migren grubunda giindiiz asir1 uyku hali (%30.7)
kontrol gruplarina gore daha yiiksekti ve migren ataklarinin siklig1 ile Epw skorlar1 arasinda
anlamli iliski saptanmadi.

Sonug: Migren hastalarinda kotii uyku kalitesi ve giindiiz uykulu olma oranlari, migren
olmayan bas agrisi hastalarma ve bas agris1 sikayeti olmayanlara gére daha yuksekti.
Bunun nedeninin migrenin uykuyu etkileyen spesifik bir problem olmasi veya migren
hastalarinda bas agrisinin sikliginin ve siddetinin, migren olmayan bag agris1 hastalarina ve
bas agris1 olmayanlara gore daha fazla oldugu diisiiniilebilir.

Anahtar Kelimeler: Bas Agrisi, Migren, Uyku Kalitesi, Giindiiz Uykululugu, Epworth
Uykululuk Olgegi, PSQI.
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INTRODUCTION

Migraine, which is characterized by
periodic, usually unilateral pain, is a headache
syndrome that can start in childhood, adolescence
or early adulthood, and shows varying frequency
and familial characteristics in later years (1).
Migraine ranked second among the diseases that
caused the most functional loss in 2016 due to its
effects that can limit the person (2). It is a disease
characterized by throbbing headaches, as well as
some neurological, gastrointestinal and autonomic
symptoms (2). According to the frequency of
attacks, it is classified as light migraine (1-4 attacks
per month), moderate migraine (5-8 attacks per
month), severe migraine (9-14 attacks per month),
and chronic migraine (> 14 attacks per month) (3).

Etiopathogenesis of migraine is defined as a
neurovascular reaction caused by specific external
stimuli or frequent changes in the central nervous
system (4). Stress, mental tension, insomnia,
hunger, fatigue and noise are known as the most
common triggering factors of migraine (5). The
diagnosis is based on the character of the headache
and the accompanying symptoms (6). Four stages
of migraine have been identified and these consist
of prodromal period, aura, headache, and recovery
(7).

The worldwide prevalence of migraine have
been reported to be 5%, while in Turkey it ranges
between 5% -20% and the average has been
reported as 16.4% (8, 9). The prevalence was
reported to be 15% in Canakkale, the city where the
study was conducted (10).

Sleep, a natural process that provides energy
conservation, development and repair of the
nervous system in all mammals, associates with
many components of a biological structure,
especially the nervous system controlling
intracellular mechanism stimulation, automatic
functions, behavior, and cognitive functions (11).
Poor sleep quailty is considered among the factors
that trigger migraine (5).

In the biological rhythm and its formation,
the sleep-wake cycle influenced by the circadian
rhythm that’s formed with the repetition of 24-hour
stages is decisive. The circadian rhythm is regulated
by the suprachiasmatic nucleus in the anterior
hypothalamus (12). 7.5-8 hours of sleep is
sufficient for adults (13). Sleep deprivation or
interruption may cause fatigue, drowsiness,
headache, anxiety, impaired concentration,
confusion, perception disorder, learning disability,
developmental delay, health problems and an
increase in accidents (14). The prevalence of sleep
disorders in the population ranges from 10% to
30% (15).

There is a complex relationship between
headaches and sleep disorders. It cannot be clearly
elucidated whether sleep disorders cause headache
or headache causes sleep disorders (16). Some
studies show that poor sleep quality triggers

migraine or intensifies migraine attacks. Sleep
disorders are often reported as migraine triggers,
but further studies are needed to better understand
the relationship between these entities (17).

The aim of this study was to investigate the
sleep quality of patients admitted to a local tertiary
hospital, as well as to compare and determine the
effect of the sleep quality of patients diagnosed
with migraine and those with non-migraine
headache and headache-free.

MATERIAL AND METHODS

Population and Sample: The population of
the study, which is an epidemiological study in
case-control type, consists of individuals between
the ages of 18-65 who admitted to Canakkale
Onsekiz Mart University Research and Practice
Hospital Family Medicine outpatient clinics
between October 1, 2017 and March 30, 2018.

The study was carried out in the case group
of migraine patients and two control groups: with
non-migraine headaches and without headache (no
primary or secondary headaches and less than 6
headaches per year).

1564 people were questioned for headaches
to determine the participants.1077 individuals did
not agree to participate in the study. 487 individuals
who agreed to participate in the study and gave
written consent, were included in the study and
interviews were conducted through face to face. 33
participants were excluded due to missing data. The
study was completed with a total of 454
participants, 150 in the migraine group, 155 in the
non-migraine group and 149 in the headache-free
group. Migraine group was divided into 4
subgroups as mild, moderate, severe and chronic
migraine.

Patients aged 18 and 65, who agreed to
participate in the study and did not meet the
exclusion criteria, were included in the study.
Patients, who did not agree to participate in the
study or those with pregnancy/breastfeeding, a
history of analgesic abuse (more than 15 analgesic
use in the last month), craniospinal surgery, neck
trauma,  craniocervical  vascular/non-vascular
disease, and a diagnosis of a disease that may
impair the perception of reality, substance abuse or
withdrawal, active infection, homeostasis disorders,
psychiatric disorders, and cranial neuralgias that
could cause secondary headaches, were excluded
from the study.

Ethics approval was obtained from the
Committee of COMU Clinical Research Ethics on
07/06/2017 (E.61936) and carried out according to
the requirements of the Declaration of Helsinki.

Data Collection Tools

Sociodemographic Data Form: This form
consists of questions about date of birth, gender,
educational status, marital status, occupation, work,
smoking, exposure to cigarette smoke, alcohol use,
and daily coffee consumption. The form was
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prepared by the researchers and applied to each
participant.
Identity (ID) Migraine Test: ID Migraine

Test was developed in 2003 by Lipton in the US to
facilitate the diagnosis of migraine patients,
especially in primary health care units (18). The
sensitivity, specificity and positive predictive value
of the ID Migraine Test were found to be as 81%,
75%, and 93%, respectively. Turkish valid and
reliable version of this test was used in our study
(19). 2 questions were asked before the screening of
patients with headache in the last 3 months. These
questions were: “Do your headaches affect your
work, school or entertainment life?” and “Did you
think you should talk to your doctor for your
headache?”. ID Migraine Test is applied to those
who answer yes to any of these questions. The test
contains questions related to at least one daily
restraint because of nausea, photosensitivity and
pain (19). Those who answer 2 or more “yes” to the
questions in this test are considered positive.

International Headache Society (IHS)
Diagnostic Criteria: In our study, the diagnostic
criteria determined by IHS were used to confirm or
to exclude the migraine diagnosis of the patients.
Four questions were added to the questionnaire by
the researchers, including the frequency of migraine
attacks, disease duration, history of drug use, and
visual pain scale.

Pittsburgh Subjective Sleep Quality Scale
(PSQI): PSQI is a self-report scale that assesses
sleep quality over a one-month period. PSQI was
developed by Buysse and his colleagues in 1989
and has been shown to have adequate internal
consistency, test-retest reliability, and validity (20).
The validity and reliability of the index in Turkey
had been determined by Agargiin, Kara, and Anlar
and it was stated to be suitable for Turkish society.
Cronbach alpha internal consistency coefficient was
found to be 0.80. In the evaluation of PSQI, 18

items participate in the scoring. PSQIl has 7
components, including subjective sleep quality,
sleep delay, sleep time, habitual sleep activity, sleep
disturbance, sleep medication use, and daytime
dysfunction. The sum of the scores of these
components constitute the total PSQI score. The
total score has a value ranging between 0-21. If the
total PSQI score is <5, it indicates good sleep
quality, and >5 indicates poor sleep quality (21).

Epworth Sleepiness Scale: It is an 8-item
scale which questions the general level of daytime
sleepiness of the individual. Epworth Sleepiness
Scale aims to evaluate the chance of falling asleep
or drowsiness in daily life (22). Each item is scored
between 0-3 points. The total score has a value
between 0-24. Participants with an Epworth score
of >9 are considered to be those with a tendency to
daytime sleepiness (22).

Statistical Analysis: The frequency and
distribution status of the variables were examined,
and the adaptations of the continuous variables to
the normal distribution were checked. According to
the characteristics of the groups, the chi-square, the
differences in the means of independent samples,
variance analysis tests, correlation tests, and the
participants' Pittsburgh and Epworth scores were
compared. Bonferroni corrections were made. The
test constants and absolute p values were given for
each analysis. P<0.05 was accepted as the statistical
significance limit for all analyses.

RESULTS

The study was completed with a total of 454
participants. In terms of gender, 301 (66.3%) of the
participants were women. The mean age was 38.1 +
11.8 years [19-65] and 292 (64.3%) were married.
The sociodemographic characteristics of the
participants according to the study groups are given
in Table 1 and the habit characteristics are given in
Table 2.

Table 1. Sociodemographic characteristics according to study groups

L Non-migraine Headache-Free
Migraine group Total
Study Groups (n=150) control group control group (n=454)
(n=155) (n=149)
Age 40.4+11.8 35.6+10.9 38.6+12.2 38.1+11.8
Gender Female 121 (%80.7) 106 (%68.4) 74 (%49.7) 301 (%66.3)
Male 29 (%19.3) 49 (%31.6) 75 (%50.3) 153 (%33.7)
Education period (years) 11.8+4.2 13.0+4.3 12.4+4.2 12.4+4.3
Marital Married 106 (%70.7) 88 (%56.8) 98 (%65.8) 292 (%64.3)
Status Single 33 (%22.0) 58 (%37.4) 41 (%27.5) 132 (%29.1)
Widow 11 (%7.3) 9 (%5.8) 10 (%6.7) 30 (%6.6)
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Table 2. The habitual characteristics of the participants according to the study groups

Study Groups

Migraine group

Other headache
control group

Headache-Free
control group

Total(n=454)

(n=150)
(n=155) (n=149)
Never Smoked 75 (%50.0) 76 (%49.0) 79 (%53.0) 230 (%50.7)
smoking Quit Smoking 35 (%23.3) 26 (%16.8) 23 (%15.4) 84 (%18.5)
Smoking 40 (%26.7) 53 (%34.2) 47 (%31.5) 140 (%30.8)

Exposure to cigarette smoke 57 (%38.0)

53 (%34.2)

48 (%32.2)

158 (%34.8)

No alcohol 95 (%63.3) 93 (%60.0) 83 (%55.7) 271 (%59.7)
Socially 24 (%16.0) 26 (%16.8) 23 (%15.4) 73 (%16.1)
1-3 times a month 23 (%15.3) 27 (%17.4) 28 (%18.8) 78 (%17.2)
1-5 times a 7 (%4.7) 8 (%5.2) 11 (%7.4) 26 (%5.7)
Almost every day 1 (%0.7) 1 (%0.6) 4 (%2.7) 6 (%1.3)
Weekly average alcohol consumption  0.4+1.1 0.5+1.4 0.9+3.8 0.6+2.4
Coffee Use 1.6+1.4 1.5+1.4 1.1+1.1 1.4+1.3

Sleep Quality: PSQI responses of all
participants were evaluated. Of the total 454
participants, 121 (26.7%) had good sleep quality
(PSQI <5) and 333 (73.3%) had poor sleep quality

(PSQI> 5). The mean PSQI score was 6.5 + 3.1
[0.0-18.0]. Table 3 shows the average scores of
PSQI total and its components according to the

study groups of the participants.

Table 3. PSQI component and total scores in study groups

Migraine  other headache Headache-Free

PSQI component group - control group  control group Total

Subjective sleep quality (component 1) 1.5+0.8 1.2+0.7 1.0£0.7 1.2+0.7
Sleep latency (component 2) 1.4+0.8 1.2+0.8 0.9+0.8 1.2+0.8
Sleep time (component 3) 1.9+1.1 1.4+1.1 1.1+11 15+1.2
Conventional sleep activity (component 4) 0.1+0.4 0.0+0.3 0.0+0.2 0.0+0.3
Sleep Disorder (component 5) 1.8+0.7 1.3+0.6 1.0+£0.5 1.4+0.7
Use of sleeping pills (component 6) 0.3+0.8 0.2+0.8 0.1+0.5 0.2+0.7
Daytime sleep dysfunction (component 7) 1.2+1.0 1.0+0.8 0.8+0.8 1.0+0.9
Total PSQI score 8.1+3.1 6.3+2.8 5.2+2.7 6.5+3.1

There was a statistically significant non-migraine control group and headache-free

difference between the groups in terms of total
PSQI scores (X2=66,559; <0.001). In post hoc
analysis, PSQI scores showed statistically
difference between the migraine study group and
the non-migraine headache control group (p
<0.001), between the migraine study group and the
headache-free control group (p <0.001) and the

Table 4. Sleep quality in study groups

control group (p <0.001).

18 (12.0%) of the 150 participants in the
migraine study group, 37 (23.9%) of the 155
participants in the non-migraine headache control
group, and 66 (44.3%) of the 149 participants in the
headache-free control group had good sleep quality.
The results are given in Table 4.

Migraine group ~ Other headache =~ Headache-Free Total
(n=150) control group control group (n=454)
Good sleep quality 18 (%12.0) 37 (%23.9) 66 (%44.3) 121 (%26.7)
Poor sleep quality (PSQI >5) 132 (%88.0) 118 (%76.1) 83 (%55.7) 333 (%73.3)
Total 150 (%100.0) 155 (9%100.0) 149(%100.0) 454 (%100.0)

Participants' rates of good and poor sleep
quality were statistically different among study
groups (X2=40,812, p <0,001). When the groups
were compared with the binary combinations; there
were statistically significant differences between
the migraine group and the non-migraine headache
group (X2=7.268, p=0.007), between the migraine

group and the headache-free group (X2=38.593, p
<0.001) and between the non-migraine headache
group and the headache-free group (X?=14,147, p
<0,001).

The mean attack frequency in migraine
group was not statistically different in patients with
poor sleep quality (5.4 £ 5.1 days/month) compared
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to those with good sleep quality (4.7 + 3.7
days/month) (U=1090.0; p=0.566). The mean pain
severity in the migraine group was also not
statistically different between the patients with
good sleep quality (6.8 + 0.7) and those with poor
sleep quality (7.2 + 0.9) (U=890.5; p=0.064).

Daytime Excessive Sleepiness (DES): The
mean Epworth score of all participants was 6.4 *
3.7 [0.0-19.0]. Of the 454 participants, 97 (21.4%)
had excessive daytime sleepiness. The distribution
of the study groups in terms of Epworth scores is
given in Table 5.

Table 5. Daytime Extreme Sleepiness status in study groups

Migraine group Other headache Headache-Free Total
Epworth score mean + SS 7.2+4.2 6.1+3.6 6.0+3.2 6.4+3.7
No DES (Epworth score <9) 104 (%69.3) 127 (%81.9) 126 (%84.6) 357 (%78.6)
DES (Epworth score >10) 46 (%30.7) 28 (%18.1) 23 (%15.4) 97 (%21.4)

Epworth scores were significantly different
between the study groups (X2=6,822, p=0,033).
According to the post hoc analysis, the differences
between migraine group and control groups were
statistically significant, while the difference
between the control groups was not significant
(p=0.025; p=0.022; p=0.997, respectively).

The rates of patients with DES were
significantly different between study groups (X2=
11.847, p=0.003). When the groups were compared
with the double combinations, the rates of
participants who had DES were significantly higher
in the migraine group (30.7%) than in the non-
migraine headache group (18.1%) (X2=6.588;
p=0.010) and headache-free group (15.4%)
(X2=9.768 p=0.002). There was no statistically
significant difference between the non-migraine
headache group and the headache free group (X2=
0.376; p=0.540).

The mean frequency of attacks in migraine
group was not significantly different between those
with daytime sleepiness (5.7 £ 5.5 days/month) and
those without daytime sleepiness (5.1 + 4.7
days/month) (U=2124.5; p=0.269). The mean pain
severity in the migraine group did not show
statistically difference in patients with daytime
sleepiness (7.3 £ 0.8) and those without DES (7.0 +
0.9) (U=2091.5; p=0.187).

The Relationship between Migraine
Attack Frequency and Sleep Quality and
Daytime Extreme Sleepiness: PSQI and Epworth
scores in migraine subgroups are given in Table 6.

Table 6. Migraine attack frequency and PSQI and
Epworth relationship

Migraine groups

PSQI score  Epworth score

Mild Migraine 8.1+3.3 7.244.3
Moderate Migraine  7.9£3.1 7.5+4.1
Heavy Migraine 8.3+2.9 7.545.0
Chronic Migraine 9.0£2.8 6.514.1

The rates of patients with good or poor sleep
quality were not significantly different in the
migraine subgroups (X?2=1.097, p=0.778). No
correlation was found between PSQI score and

migraine attack frequency (r=0.149, p=0.069).
There was no correlation between migraine
subgroups and PSQI scores (r=0.024, p=0.370).

In migraine subgroups, the rates of those
with or without DES were not statistically different
(X2= 0.452, p=0.929). No significant correlation
was found between the frequency of migraine
attacks and the Epworth score (r=0.035, p=0.674).
There was no correlation between the subgroups of
migraine and Epworth scores (r=-0,020, p=0,812).

Epworth Scale scores in the migraine group
were significantly correlated with Pittsburgh Scale
scores (r=0.259, p <0.001). The rate of daytime
sleepiness (25.2%) in patients with poor sleep
quality was significantly higher than those with
good sleep quality (10.7%). (X?= 11,078, p=0.001).

DISCUSSION

Neurological diseases play a major role in
the loss of labor worldwide, and migraine is the
third leading cause among the diseases that result in
loss of labor in the last two decades (23). Migraine
is a type of periodic headache with variable
severity, frequency and localization. It is
accompanied by anorexia, nausea, vomiting and
sensitivity to light and sound (24). Its high
prevalence has a significant impact on
socioeconomic burden and quality of life. So that, it
is important to diagnose migraine and reduce the
frequency of migraine attacks.

In our study, we investigated the relationship
between sleep quality and daytime sleepiness with
migraine and non-migraine conditions. Insufficient
sleep quality in migraine patients was higher than
those with non-migraine headaches and headache-
free patients. Poor sleep quality and excessive
daytime sleepiness were more common in migraine
patients, but no association has been found with the
frequency and severity of the attacks. In this
context, poor sleep quality and daytime sleepiness
can be considered as comorbid conditions caused
by migraine. As a result of our study, it was
determined that migraine was a disease affecting
sleep quality.

The mean number of migraine attacks in our
study was observed to be between 2-6 attacks per
month in most patients. The proportion of patients
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with a high incidence of migraine attacks was
higher than other studies reported in the literature
(25, 26).

In our study groups, according to the PSQI
score, the proportion of participants with poor sleep
quality was significantly different in all groups.
Recent studies have shown that sleep disorders are
more common among migraine patients and that the
frequency of attacks is higher in migraine patients
with sleep disorders (27). More extensive studies,
especially in the last 20 years, have shown that
episodic migraine has become chronic in patients
with sleep disorders (28). In a study conducted by
Kelman and his colleagues to investigate the
relationship between sleep and headache, 65% of
the patients reported that headache increased with
lack of sleep. In the same study, it was observed
that sleep was effective in alleviate the headache
(29). In our study, the group with the worst sleep
quality was the migraine group, while the group
with best sleep quality was the headache-free
control group. In a case-control type study of
melatonin hormone levels in sleep disorders of
migraine patients, PSQI score was found to be 7.3
in the control group and 8.6 in the migraine group.
As a result of the study, difficulty in falling asleep
and poor sleep quality was more common in
migraine patients than those in the control group
(30). The mean PSQI total score and component
scores in this study were similar to our study.

In a study of migraine and insomnia
performed by Jiyoung K. and his colleagues with
2695 participants, it was found that migraine had a
negative impact on sleep quality and associated
with insomnia. The study was carried out in three
groups including migraine patients, patients with
non-migraine headache and participants without
headache. Insomnia prevalence in the migraine
group was found to be significantly higher than the
control groups. The frequency of attacks in
migraine patients with insomnia was 5.7
days/month, while the frequency of attacks in
migraine patients without insomnia was determined
to be 3.2 days/month and the difference between
them was not statistically significant (15). In our
study, similar to the study conducted by Jiyoung
and his colleagues, there was no significant
relationship between sleep quality and attack
frequency.

Daytime excessive sleepiness is also more
common among migraineurs, like poor sleep
quality (31). In a study conducted with 60 female
migraine patients who admitted to the neurology
outpatient clinics, the mean age of the participants
was lower, the mean number of monthly attacks
were higher, and the daytime sleepiness ratio (32%)
was similar compared to our study. As a result of
the study, they argued that as the frequency of
migraine attack increases, daytime sleepiness may
increase due to insomnia and that migraine attacks
may increase as daytime sleepiness increases and

daytime sleepiness may be a symptom of migraine
(32). However, in our study, in terms of daytime
sleepiness  status and Epworth scores, no
statistically significant difference was found
between migraine groups. In other words, there was
no association between the frequency of migraine
attacks and daytime sleepiness. Daytime sleepiness
rate in patients with migraine was higher than those
in the control groups. Based on these results, it can
be said that migraine causes daytime sleepiness
apart from other headaches. In his study,
Smitherman found spontaneous recovery of
headache in some migraine patients when sleep
patterns were improved (33). In a pilot study, Law
and his colleagues performed cognitive behavioral
therapy to adolescents with migraine and insomnia
and achieved successful results (34). Yang and his
colleagues have improved the course of migraine
with sleep behavioral therapies in their study (35).

As it is understood from these studies and
our study, migraine is a disease which disturbs
sleep quality and causes daytime sleepiness, in
contrary to other headache types. This result
supports the hypothesis of the study. The sleep
quality of migraineurs is worse than patients with
non-migraine  headaches and headache-free
participants. This may be due to the higher number
of attacks in migraine patients and/or the severity of
the attacks.

In the literature, there are similar studies
regarding the subject, but our work is
complementary in some respects. In our study, the
risk of the results being affected by the participant
distributions was reduced by keeping the participant
numbers close between the groups. The use of
validated scales have strengthened our work and
reduced the subjective approach. In determining the
method of our study, two separate control groups
were generated, so that the relationship between
migraine and sleep was examined on stronger
ground, and migraine subgroups were formed to
determine the degree of sleep and migraine
relationship.

Limitations and Future Research: Since
the data collection phase of our study was limited to
6 months, our study was conducted with a small
number of participants. Since participants were
selected from a specific region and surveys were
used as data sources, different results could be
obtained if the study was conducted in other
communities or societies. This study was conducted
in a tertiary hospital so results should be
generalised cautiously at the population level.

CONCLUSION

The sociodemographic characteristics of the
study groups were consistent with similar studies.
Poor sleep quality and excessive daytime sleepiness
in migraine patients were higher than those with
non-migraine  headache and  headache-free
participants. This may be due to the fact that
migraine is a specific problem affecting sleep or
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headache frequency and severity is greater than that
of other chronic headache types. The effect of sleep
quality or daytime excessive sleepiness on the
frequency and severity of attacks among migraine

patients were not statistically significant. This
situation  suggests that in  sleep-migraine
relationship, migraine disrupts sleep quality rather
than poor sleep quality worsens migraine attacks.

REFERENCES

1. Ropper AH, Brown RH. Adam’s and Victor’s Principles of Neurology. Eight Edition. 2006; p.144-167.

2. Silberstein SD, Lipton RB, Goadsby PJ.Migraine: diagnosis and reatment. In: Silberstein SD, Lipton RB,
Goadshy PJ (Eds). Headache in Clinical Practice. 2nd Edition. Oxford: Martin Dunitz Ltd; 2002; p.61-82.

3. IHS. The International Classification of Headache Disorders, 3rd edition (beta version). Cephalalgia. 2013;
33(9): 629-808.

4. Balkan S. Bas agrlari. In: Yaltkaya K, Balkan S, Oguz Y, editors. Noroloji Ders Kitabi. Palme
Yayncilik;2000; p.269-272.

5. Yaman M, Demirkiran MK, Orug S. Bas agrisin tetikleyici ve kotiilestirici faktorler. Diizce Tip Fakiiltesi
Dergisi 2007;3:9-13.

6. Demirkaya, M. Migrenli kadin hastalarda atak sirasinda ve ataklar arasi donemde seks hormon dizeyleri.
[Uzmanlik Tezi] Haydarpasa Numune Egitim Arastirma Hastanesi Noroloji AD, 2006

7. Evans RW, Mathew MT. Handbook of Headache. Lippincott Williams & Wilkins.Second Edition. 1999;
p.28-60.

8. Tasci, S. Edirne ilinde 18-55 yas grubunda migren prevalansinin belirlenmesi. [Doktora Tezi] Trakya
Universitesi T1p Fakiiltesi, 2010.

9. Rasmussen BK, Jensen R, Schroll M, Olesen J. Epidemiology of headache in a general population-a
prevalence study. J. Cli. Epidemilogy. 1991;44(11):1147-57.

10. Uludag A, Sahin EM, Cevizei S, Batu B, Guzey O, Petricli U, et al. Migraine prevalence and related factors
in Western Anatolia migraine prevalance. Turkish Journal of Family Medicine & Primary Care.
2015;9(1):16.

11. Sahin L, As¢ioglu M. Uyku ve uykunun diizenlenmesi,Saghk Bilimleri Dergisi (Journal of Health Sciences)
2013; 22(1)93-98.

12. Norman WM, Hayward LF. The neurobiology of sleep. Clinical sleep disorders. Philadelphia 7 Lippincott
Williams & Wilkins. 2005;p.38-55.

13. Aydin H, Yetkin S. Kognitif Norobilimler. Nobel Tip Kitabevleri, Ankara. 2008;p.38-47

14. Selekler HM, Sengun E, Altun N. Sleep quality and depression in episodic and chronic migraine sufferers. J.
Neuropsychiatry. 2010;47:196-200.

15.Jiyoung. Cho SJ, Kim WJ, Yang KI, Yun CH, Chu MK. Impact of migraine on the clinical presentation of
insomnia: a populationbased study. The Journal of Headache and Pain 2018;19:86.

16. @degard SS, Engstrom M, Sand T, Stovner LJ, Zwart JA, Hagen KJ. Associations between sleep disturbance
and primary headaches: the third Nord-Trgndelag Health Study. H. Pain. 2010;11(3):197-206.

17.Zhu Z, Fan X, Li X, Tan G, Chen L, Zhou J. Prevalence and predictive factors for poor sleep quality among
migraineurs in a tertiary hospital headache clinic. Acta Neurol Belg 2013;113(3):229-235.

18. Lipton RB, Dodick D, Sadovsky R, Kolodner K, Endicott J, Hettiarachchi JA. Self-administered screener for
migraine in primary care: the 1d migraine validation study. Neurology 2003; 61:375-82.

19.Karh N, Ertas M. The validation of bidmigraine screener in neurology outpatient clinics in Turkey. Headache
2007,8:217-23.

20.Buysse DJ, Charles F, Reynolds CF, Mak TH, Berman SR, Kupfer DJ. The Pittshurg sleep quality index: A
new instrument for psychiatric practice and research. Psychiatry Research, 1989;28(7):193-213.

21. Agargiin MY, Kara H, Anlar O. Pittsburgh uyku kalitesi indeksi’nin gegcerliligi ve giivenirliligi. Tiirk
Psikiyatri Dergisi 1996;7(2):107-115.

22.1zci B, Ardig S, Firat H, Sahin A, Altinérs M, Karacan 1. Reliability and validity studies of the Turkish
version of the Epworth Sleepiness Scale.Sleep Breath. 2008;12(2):161-8.

23.Vos T, Flaxman AD, Naghavi M, Lozano R, Michaud C, Ezzati M. Years lived with disability (YLD) for
1160 sequelae of 289 diseases and injuries 1990-2010: a systematic analysis for the global burden of disease
study. Lancet 2010;380:2163-2196.

24.Yicel, Y. Migren Bas agrisinda tan1 ve tedavi yaklasimlari, Dicle Tip Dergisi, 2008;35(4):281-286.

25.Cakir A. Migrende klinik o&zellikler ve migrenin temel klinik 6zelliklerinin 1Q ile iliskisinin
degerlendirilmesi. [Uzmanlik Tezi]. Istanbul Egitim ve Arastirma Hastanesi Noroloji Klinigi,2006.

26.Ure RS. Migren hastalarinda serum adiponektin diizeyleri. [Uzmanlik tezi]. Ankara Baskent Universitesi,
Ndroloji AD, 2010.

27.Uhlig BL, Engstrom M, Odegard SS, Hagen KK, Sand T. Headache and insomnia in population-based
epidemiological studies. Cephalalgia 2014;34(10):745-751.

28. Dodick DW, Eross EJ, Parish JM, Silber M. Clinical, anatomical, and physiologic relationship between sleep
and headache. Headache. 2003;43(3):282-292.

Konuralp Medical Journal 2022;14(1): 124-131
130



Safak D et al.

29. Kelman L. Headache and Sleep: Examination of sleep patterns and complaints in a large clinical sample of
migraineurs. Headache. 2005;45:904-910.

30.Kozak HH, Boysan M, Uca AU, Aydin A, Kilinc I, Gen¢ E. Sleep quality, morningness—eveningness
preference, mood profile, and levels of serum melatonin in migraine patients: a case—control study. Acta
Neurol Belg. 2017;117:111-1109.

31.Kim J, Cho SJ, Kim WJ, Yang KI, Yun CH, Chu MK. Excessive daytime sleepiness is associated with an
exacerbation of migraine: a population based study. J Headache Pain. 2016;17(1):62

32. Cetinkaya Y. Migren atak sikligi ile giindiiz uykululuk hali arasindaki iliskinin arastirilmasi. Kocaeli Tip
Dergisi. 2012;1:23-26.

33. Smitherman TA, Kuka AJ, Calhoun AH, et al. Cognitive behavioral therapy for insomnia to reduce chronic
migraine: A sequential Bayesian analysis. Headache. 2018;7:1028-1029.

34.Law E, Tham SW, Aaron R, Dudeney J, Palermo T. Hybrid cognitive behavioral therapy intervention for
adolescents with co-occurring migraine and insomnia: A pilot trial. Headache. 2018;7:1060-72.

35. Yang CP, Wang SJ. Sleep in patients with chronicmigraine. Curr Pain Headache Rep. 2017;21:39.

Konuralp Medical Journal 2022;14(1): 124-131
131



RESEARCH
ARTICLE

Ibrahim Halil Damar?
Recep Eroz?

!Department of Cardiology,
Medical Faculty, Duzce
University, Duzce, Turkey
2Department of Medical
Genetics, Medical Faculty,
Aksaray University, Aksaray,
Turkey

Corresponding Author:
Ibrahim Halil Damar
mail: ihdamarl@gmail.com

Received: 14.01.2022
Acceptance: 06.03.2022
DOI: 10.18521/ktd.1073568

Konuralp Medical Journal
e-ISSN1309-3878
konuralptipdergi@duzce.edu.tr
konuralptipdergisi@gmail.com
www.konuralptipdergi.duzce.edu.tr

Damar IH and Eroz R

May Argyrophilic Nucleolar Organizer Regions be the New
Marker of a Hypoxic Response in Non ST Elevation

Myocardial Infarction?

ABSTRACT

Objective: Non-ST elevation myocardial infarction (NSTEMI) is a type of acute coronary
syndrome and its’ incidence is similarly high to ST-elevation myocardial infarction.
Nucleolar organizing regions (NORs) are located of the secondary structure of acrocentric
chromosome and composed of proteins and ribosomal DNA (rDNA) some of which are
argyrophilic. We aimed to investigate the change of AgNOR proteins, which increase in
hypoxia, in patients with NSTEMI.

Methods: A total of 125 participants, 63 patients with NSTEMI and 62 volunteers without
any acute coronary syndrome were included in the study. Echocardiography was performed
and both mean AgNOR Number and total AgNOR area/total nuclear area (TAA/TNA)
were detected for each individuals.

Results: The mean AgNOR number and TAA/TNA ratio were significantly higher in the
NSTEMI group than control (p<0.001). Also, statistically significant relations between
TAA/TNA and all of creatinine, hemoglobin, WBC(ul/ml), monocyte, neutrophil,
neutrophil / lymphocyte ratio, monocyte / lymphocyte ratio were detected (p<0.05 for all).
Also, statistically significant relations between mean AgNOR number and all of fasting
blood sugar, HDL, WBC(ul/ml), monocyte, neutrophil, EF were detected (p<0.001).
Conclusions: Both AgNOR protein amounts may be used as a marker for NSTEMI. It may
also contribute to the prediction of the outcomes by providing some prognostic information
in NSTEMI.

Keywords: AgNOR, Hypoxia, NOR, NSTEMI.

Arjirofilik Nukleolar Organize Edici Bolgeler Non ST
Elevasyonlu Miyokard Infarktiisiinde Hipoksik Yamitin Yeni

bir Belirteci Olabilir mi?

OZET

Amag: Non-ST elevasyonlu miyokard enfarktusti (NSTEMI), bir akut koroner sendrom
tiriidiir ve goriilme siklig1 ST elevasyonlu miyokard enfarktiisiine benzer sekilde yiiksektir.
Niikleolar organize edici bolgeler (NORs), akrosentrik kromozomun ikincil yapisinda yer
alir ve bazilar1 arjirofilik olan proteinlerden ve ribozomal DNA'dan (rDNA) olusur.
NSTEMI hastalarinda, hipokside artan AgNOR proteinlerinin degisimini arastirmay1
amagcladik.

Gereg ve Yontem: Toplam 125 katilimci, 63 NSTEMI hastast ve herhangi bir akut koroner
sendrom tanis1 olmayan 62 goniillii calismaya dahil edildi. Biitiin hastalara ekokardiyografi
yapild1 ve her birey i¢in hem ortalama AgNOR sayis1 hem de toplam AgNOR alani/toplam
niikleer alan (TAA/TNA) tespiti yapildi.

Bulgular: Ortalama AgNOR sayisi ve TAA/TNA orant NSTEMI grubunda kontrole gore
anlamli derecede yiiksekti (p<0.001). TAA/TNA ile, kreatinin, hemoglobin, WBC(ul/ml),
monosit, notrofil, nétrofil/lenfosit orani, monosit/lenfosit orani arasinda istatistiksel olarak
anlaml iligkiler tespit edildi (tiimii i¢in p<0.05). Ayrica ortalama AgNOR sayist ile, aclik
kan sekeri, HDL, WBC(ul/ml), monosit, nétrofil ve EF arasinda istatistiksel olarak anlamli
iligkiler tespit edildi (p<0.001).

Sonug: Her iki AgNOR protein miktari, NSTEMI i¢in bir markir olarak kullanilabilir.
NSTEMI'de bazi prognostik bilgiler saglayarak sonuglarin tahmin edilmesine de katkida
bulunabilir.

Anahtar Kelimeler: AgNOR, Hipoksi, NOR, NSTEMI.
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INTRODUCTION

Non-ST elevation myocardial infarction
(NSTEMI) is a type of acute coronary syndrome
characterized by elevated cardiac biomarkers
without persistent ST segment elevation on
electrocardiography (1). In line with the increasing
incidence of diabetes and the elderly population, the
incidence of NSTEMI is similarly high to ST-
elevation myocardial infarction (STEMI) (2).
Despite many studies to provide primary or
secondary prevention, mortality and morbidity rates
are not yet at the desired level due to the multitude
of gray zones in the pathophysiology of the
NSTEMI (3). Many factors that accelerate the
development of the disease, especially major risk
factors such as diabetes, hyperlipidemia,
hypertension, smoking, and genetic predisposition,
play an important role in the process starting with
endothelial dysfunction and leading to plaque
rupture and acute coronary thrombosis (4). It is
possible that immune system cells, especially
neutrophils,  lymphocytes and  monocytes,
contribute to the pathophysiology with a protective
mechanism in the first hours when acute coronary
thrombosis begins to occur and inflammation is
most active.

Nucleolar organizing regions (NORs) are the
locations of ribosomal genes composed of proteins
and ribosomal DNA (rDNA) some of which are
argyrophilic. After silver staining is applied, NORs
can be visualized as localized black spots,
particularly with the nucleolar space and are known
as "AgNORs". There are studies in the literature
emphasizing the importance of AgNOR proteins
with various cells such as myocyte (5,6), muscle
cells (7), lung cells (8), buccal epithelial cells (9),
etc. As a result of these studies, it was determined
that the hypoxic state after CO exposure increased
the amount of AgNOR protein and that increased
AgNOR proteins may have some secondary
protective effects against hypoxia (5,6). In
NSTEMI, myocardial perfusion is impaired
secondary to acute coronary thrombosis, and
subsequent ischemia/hypoxia occurs in myocytes.
There are no studies in the literature on the
evaluation of AgNOR proteins in patients with
NSTEMI.

In present study, we aimed to investigate the
change in AgNOR proteins in patients with
NSTEMI in  whom hypoxia is observed
significantly. We also aimed to compare AgNOR
proteins of NSTEMI subjects to those in control
group.

MATERIAL AND METHODS

Study Design: A total of 125 participants,
63 patients who underwent percutaneous coronary
intervention with the diagnosis of NSTEMI whom
presented to outpatient cardiology clinic of our
institution, and 62 volunteers without the diagnosis

of any acute coronary syndrome, were included in

the study. The study protocol was certified by the
local Ethics Committee (ethical approval
code:2021/61). Written informed consent was
acquired from each participant. Congenital heart
disease, severe heart valve disease, atrial
fibrillation,  hyperthyroidism,  hypothyroidism,
infection or malignancy were considered as
exclusion criteria. The diagnosis of NSTEMI was
made according to the 2020 ESC Guidelines for the
treatment of acute coronary syndromes in patients
without persistent ST-segment elevation (1). Only
the responsible lesion was intervened in patients
with a diagnosis of NSTEMI who underwent
percutaneous coronary intervention. Coronary
artery stenosis was determined if the plaques cause
50% or more obstruction in coronary lumen, while
hemodynamically  insignificant  stenosis  is
determined if the lesions were caused less than 50%
stenosis. Blood samples of the patients with a
diagnosis of NSTEMI included in the study were
obtained within the first 6 hours after the onset of
chest pain. Hypertension was defined as the use of
antihypertensive drugs or blood pressure >140/90
mmHg. Diabetes mellitus was describe as use of
antidiabetic therapy or fasting plasma glucose
levels > 6.94 mmol/lL (>125 mg/dL).
Hyperlipidemia was determined as serum total
cholesterol >5.2 mmol/L, low-density lipoprotein
>2.6 mmol/L, triglyceride >1.7 mmol/L, or using of
cholesterol-lowering medication (10). Demographic
characteristics and laboratory findings (white blood
cells, neutrophil, lymphocyte and monocyte counts,
creatinine, total cholesterol, low density lipoprotein
(LDL), triglyceride, high density lipoprotein
(HDL), hemoglobin levels) of the participants were
recorded.

Electrocardiography and
Echocardiography: All participants' 12-lead
resting ECGs were recorded with the NIHON
KOHDEN Cardiofax ECG 1250K model. (filter
range, 0.05-150 Hz; AC filter, 60 Hz, 10 mm / mv,
25 mm / sec). Siemens acuson SC 2000 model
device was used for echocardiography. Ejection
fraction, segmental wall motion abnormality,
cardiac anatomy and valve functions were
evaluated with standard projections according to the
guidelines of the American Society of
Echocardiography (11).

Coronary Angiography: Selective right
and left coronary angiography and PCI procedures
were performed on the patients in the NSTEMI
group with the General Electric INNOVA 2100 1Q
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model device using the standard Judkin technique.
Coronary arteries were visualized at right and left
oblique positions with cranial and caudal angles.

AgNOR Staining: Blood samples from both
NSTEMI and control groups were distributed on
clean slides. After the slides were air-dried for 15
minutes, they were fixed with absolute methanol for
5 minutes at room temperature. Subsequently, silver
staining was performed for each slide with the Benn
and Perle protocol (12) and slight modification of
Lindner (13). The solution prepared by mixing one
volume of 1% aqueous formic acid and 2% gelatin
with two volumes of 50% silver nitrate was
dropped onto the slides and incubated at 37 °C for
15 minutes in the dark. After incubation process,
the slides washed with bi-distilled water were made
ready for examination.

Image Analysis of Mean AGQNOR Number
and Total AgNOR Area/Total Nuclear Area
(TAA/TNA) Ratio: First, silver-stained
lymphocyte cells from each individual were
photographed with a digital camera system (Digital
Sight DS-Filc; Nikon) attached to a light
microscope (Eclipse 80i; Nikon, Tokyo, Japan).
Then, using the “free-hand selection” tool for each
core, necessary measurements were made using
ImageJ version 1.47t image processing software
(14) to determine both the TAA/TNA ratio and the
average AgNOR number for each core.

Statistical Analysis: The study data were
analyzed using the Statistical Package for Social
Sciences (IBM Corp., Armonk, NY, USA) 23.0.
The data distribution was examined with the
Kolmogorov-Smirnov test. Due to the non-normal
distribution of the data (P < 0.05), non-parametric
tests were preferred for statistical analysis. For
pairwise comparison of the groups, first descriptive
statistics and then Mann-Whitney U tests were
used. In addition, polynomial regression test was
applied. The p < 0.05 was considered statistically
significant.

RESULTS

Totally 125 persons (63 with NSTEMI and
62 with control) were included in the current study.
The frequency of male and female gender was
68.3%/31.7% and 64.5%/35.5% for the patient and
control groups, respectively. There was no
significant difference between the two groups in
terms of cardiovascular major risk factors except
diabetes mellitus. Among the laboratory findings of
groups, creatinine (mg/dL), WBC (White Blood
Cell) (Wl/ml), monocyte, neutrophil,
neutrophil/lymphocyte ratio,
Monocyte/Lymphocyte ratio were significantly
higher in NSTEMI patients than control group

(p<0.05 for all). On the contrary, HDL (mg/dL)
level was significantly higher in the control group
(p=0.001). The troponin levels of the patients in the
NSTEMI group were 5.658 (0.128-21.3) ng/ml.
When  echocardiographic ~ parameters  were
compared, ejection fraction was higher in the
control group (p<0.001), while the interventricular
septal thickness and rate of tricuspid regurgitation
were significantly higher in the NSTEMI group
(p<0.05 for all) (Table 1). The ratio of the culprit
lesion in NSTEMI patients were 28(44.4%),
17(27%) and 18 (28.6%) for LAD, CX and RCA,
respectively.

Also the mean AgNOR number ((1,3 (1-2,9)
vs 1 (1-1,4)) and TAA/TNA ratio (0.2 (0,11-0,45)
vs 0,05 (0,03-0,1)) were significantly higher in the
NSTEMI group than control (p=0.000).

When the TAA/TNA ratio to be considered,
statistically  significant relations between
TAA/TNA and all of creatinine, hemoglobin,
WBC(ul/ml), monocyte, neutrophil, neutrophil /
lymphocyte ratio, monocyte / lymphocyte ratio
were detected (Figurel and Table 2).

Furthermore, when the mean AgNOR
number to be considered, statistically significant
relations between mean AgNOR number and all of
fasting blood sugar, HDL, WBC(ul/ml), monocyte,
neutrophil, EF were detected (Figure 2 and Table
3). Silver stained NOR in the lymphocytes of
NSTEMI (a, b, ¢, d), and control (e,f,g,h) groups
(X100 magnification) were given in the Figure 3.

DISCUSSION

Striking findings of present study showed
that mean AgNOR number and TAA/TNA ratio
were significantly higher in the NSTEMI group
than in the control group.

In previous studies, it was determined that
the hypoxic state due to CO exposure caused an
increase in AgNOR proteins (15-18). However, it
was reported that the TAA/TNA ratio could be used
as an indicator to determine the level of CO
exposure resulting in hypoxia (16). It has also been
reported that the TAA/TNA ratio can be used as a
biomarker instead of histopathological evaluation
scores in determining the degree of myocardial
damage in rats (5). In addition, it has been shown
that some information can be obtained in the
detection of cardiomyopathy (CM) levels through
AgNOR proteins and that these proteins can be
used as an alternative to carboxyhemoglobin
(CoHb) to detect CO poisoning levels (6).

Considering the role of lymphocytes in
inflammation in the first hours of acute coronary
thrombosis and myocardial ischemia/hypoxia in
patients with NSTEMI, it is expected that there will
be some molecular changes controlling
inflammation at the cell nucleus level. In our study,
the fact that both the TAA/TNA ratio and mean
AgNOR number were higher in patients with
NSTEMI compared to the control group can be
evaluated in the context of these molecular changes.
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Table 1. Clinical, laboratory and echocardiographic findings of both groups

Damar IH and Eroz R

NSTEMI (n=63)

Control (n=62)

MeanzSD (min-max) MeanzSD (min-max) (median) X P
Sex (M/F) (%) 43(68.3%)/20(31.7%) 40(64.5%)/22(35.5%) 0.196 0.658
Diabetes mellitus (Yes/No) (%6) 24(38.1%)/39(61.9%) 13(21%)/49(79%) 4.399 0.036
Hypertension (Yes/No) (%) 40(63.5%)/23(36.5%) 35(56.5%)/27(43.5%) 0.645 0.422
Hyperlipidemia (Yes/No) (%) 35(55.6%)/28(44.4%) 36(58.1%)/26(41.9%) 0.080 0.777
FHCD (Yes/No) (%) 20(31.7%)/43(68.3%) 15(24.2%)/47(75.8%) 0.884 0.347
Smoking(Yes/No) (%) 36(57.1%)/27(42.9 %) 18(29%)/44(71%) 10.063 0.002

Z p
Age (years) 58.03+10.07(41-74) (59) 56.69+11.17(34-75) (57.5) -0.618 0.537
BMI in Diagnosis (kg/m2) 27.19+1.76(22.46-32.72) (27.04) 27.61+3.56(20.86-37.89) (27.26) -0.452 0.651
Systolic Blood pressure (mmHg) 134.65+9.981(120-150) (135) 133.95+12.647(100-160) (135) -0.176 0.860
Diastolic Blood pressure (mmHg) 86.47+6.03(60-100) (90) 86.61+7.933(60-100) (90) -0.471 0.638
Fasting Blood Sugar 108.32+31.52(70-180) (90) 104.07+22.99(77-200) (99.5) -0.736 0.462
Creatinin (mg/dL) 0.91+0.20(0.48-1.50) (0.86) 0.83+0.16(0.53-1.27) (0.82) -2.050 0.040
LDL (mg/dL) 118.08+38.44(35-210) (120) 122.18+34.89(50-201) (123.5) -0.790 0.429
HDL (mg/dL) 41.90+12.18(23-97) (39) 48.31+12.28(25-82) (45) -3.254 0.001
Triglyceride(mg/dL) 161.32+88.55(60-509) (144) 153.47467.08(67-349) (134.5) -0.040 0.968
Total Cholesterol (mg/dL) 190.60+44.18(100-325) (185) 200.95+41.93(120-305) (202.5) -1.568 0.117
Hemoglobin (g/dL) 13.64+1.48(10-17) (13.5) 14.08+1.35(11.3-17.2)(13.95) -1.596 0.111
WBC (pl/ml) 11766.67+3836.16(5400-29300) (11600) 6737.1+1569.19(4300-10600)(6300) -8.082 <0.001
Platelet (X10%) 269.52+79.23(136-565) (260) 245.13463.65(149-481) (229.5) -1.874 0.061
Lymphocyte (X10%) 2.25+1.09(0.32-6.20) (2.3) 2.02+0.52(0.65-3.10) (2.015) -1.190 0.234
Monocyte (X10%) 0.76+0.35(0.06-1.7) (0.7) 0.51+0.18 (0.21-1.46) (0.5) -4.567 <0.001
Neutrophil (X10%) 8.54+3.9(2.9-26.50) (7.6) 4.03+1.35(2.09-8.16) (3.66) -8.061 <0.001
Neutrophil/Lymphocyte 5.56+5.65(1-29.34) (3.36) 2.17+1.1(0.88-7.11) (1.88) -5.516 <0.001
Monocyte/Lymphocyte 0.44+0.43(0.04-2.80) (0.34) 0.27+0.16(0.13-1.12) (0.026) -3.163 0.002
Mean AgNOR Number 1.53+0.52(1-2.90) (1.3) 1.08+0.12(1-1.4) (1) -6.699 <0.001
TAA/TNA 0.21+0.06(0.11-0.45) (0.2) 0.05+0.02(0.03-0.1) (0.05) -9.645 <0.001
Echocardiographical Findings

STEMI Control 7

Mean+SD (min-max) Mean+SD (min-max) P
EF (n %) 50.65+8.18(30-61) (50) 63.87+2.78(50-65) (65) -9.326 <0.001
IVST (cm) 1.1840.13(0.9-1.7) (1.2) 1.0740.14(0.8-1.5) (1) -4.278 <0.001

STEMI n(%) Control n(%) 12 p
MR (Yes/No) (%) 40(63.5%)/23(36.5%) 30(48.4%)/32(51.6%) 2.893 0.089
AR 12(19%)/51(81%) 10(16.1%)/52(83.9%) 0.184 0.668
PR 10(15.9%)/53(84.1%) 3(4.8%)/59(95.2%) 4.083 0.043
TR 31(49.2%)/32(50.8%) 22(35.5%)/40(64.5%) 2.409 0.121

FHCD: Family History of Cardiovascular Disease, BMI: Body mass index, HDL: High-density lipoprotein,

LDL: Low-density lipoprotein,

EF: Ejection Fraction

MR: Mitral Regurgitation, TR:

Tricuspid Regurgitation AR: Aortic Regurgitation PR: Pulmonary Regurgitation, LAD :Left Anterior Descending Artery, LCX: Left Circumflex Artery RCA: Right Coronary Artery, Min-Max:
Minimum-Maximum, SD: Standard deviation, *=Statistically significant, 1VST: interventricular septum thickness, WBC:White Blood Cell
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Figure 1. The relation between creatinine and TAA/TNA ratio (a), hemoglobin and TAA/TNA ratio (b), WBC and TAA/TNA ratio (c), monocyte and TAA/TNA ratio (d),
Neutrophil / Lymphocyte ratio and TAA/TNA ratio (e), monocyte / Lymphocyte ratio and TAA/TNA ratio (f), EF and TAA/TNA ratio (g), Septum and TAA/TNA ratio (h),
neutrophil and TAA/TNA ratio (1) for both groups.
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Table 2. Model Summary and Parameter Estimates for TAA/TNA and all of creatinin, hemoglobin, WBC, monocyte, neutrophil, Neutrophil / Lymphocyte, Monocyte /

Lymphocyte, EF, IVST of both groups

Model Summery Parameter Estimates

Variable Equation R? F dfl df2 sig Constant bl b2 b3
Creatinin and Linear 0.049 6.297 1 123 0.013 0.808 0.475
T;ej:}'T”,{I”Aa” Log 0.043 5577 1 123 0.020 0.991 0.053

Cubic 0.067 2.887 3 121 0.038 0.733 2.612 -13.487 22.710
Hemoalobin (a/dL)  —Enear 0.064 8.428 1 123 0.004 14.385 -4.098
Hemoglo /'T”N(g ) Loy 0.049 6.306 1 123 0.013 12.882 20.422

Cubic 0.091 4.031 3 121 0.009 14.499 -10.038 54.043 -118.653
WBC(limI) and Linear 0.370 72.208 1 123 <0.001 5833.129 26694.334
TAATNA Log 0.382 76.079 1 123 <0.001 _ 16668.897 3204.454

Cubic 0.392 26.037 3 121 <0.001 4478.610 54671.794 -108456.9 68986.829
N d Linear 0.137 19.546 1 123 <0.001 0.470 1.287
T :R?%Za” Log 0.130 18.397 1 123 <0.001 0.977 0.148

Cubic 0.155 7.405 3 121 <0.001 0.320 5.387 -24.579 39.227
Neutrophil and Linear 0.343 64.348 1 123 <0.001 3.139 24.554
TAATNA Log 0.349 65.813 1 123 <0.001 13.045 2.921

Cubic 0.359 22552 3 121 <0.001 1.978 49.205 -101.313 80.073
Neutrophil / Linear 0.151 21.895 1 123 <0.001 1.374 19.458
Lymphocyte and Log 0.156 22.729 1 123 <0.001 9.270 2.335
TAA/TNA Cubic 0.177 8.671 3 121 <0.001 1.690 2.191 160.047 -354.778
Monocyte / Linear 0.056 7.279 1 123 0.008 0.240 0.905
Lymphocyte and Log 0.056 7.357 1 123 0.008 0.604 0.107
TAA/TNA Cubic 0.062 2.685 3 121 0.050 0.235 0.679 3.761 -10.236

Linear 0.414 86.725 1 123 <0.001 65.687 -65.816
EF and TAA/TNA  Log 0.470 109.203 1 123 <0.001 38.073 -8.290

Cubic 0.484 37.772 3 121 <0.001 71.984 -200.729 565.007 -473.520
VST and Linear 0.107 14.686 1 123 <0.001 1.061 0.533
TAATNA Log 0.124 17.351 1 123 <0.001 1.286 0.068

Cubic 0.127 5.891 3 121 0.001 0.995 2.026 -6.893 7.386

IVST: Interventricular septum thickness, EF: Ejection Fraction, WBC:White Blood Cell
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Figure 2. The relation between fasting blood sugar and mean AgNOR number (a), WBC and mean AgNOR number (b), HDL and mean AgNOR number (c), monocyte and
mean AgNOR number (d), neutrophil and mean AgNOR number () EF and mean AgNOR number (f) for both groups.
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Table 3. Model Summary and Parameter Estimates for Mean AgNOR number and all of fasting blood sugar, HDL, WBC, monocyte, neutrophil, EF of both groups

Model Summery Parameter Estimates

Variable Equation R? F dfl df2 sig Constant bl b2 b3
Fasting Blood Sugar  Linear 0.030 3.853 1 123 0.052 120.502 -10.928
and Mean AgNOR Log 0.029 3.688 1 123 0.057 110.025 -16.950

Cubic 0.031 1.275 3 121 0.286 102.664 21.572 -18.220 3.175
HDL and Mean Linear 0.032 4.005 1 123 0.048 51.730 -5.084
AgNOR Log 0.031 3.995 1 123 0.048 46.892 -8.045

Cubic 0.032 1.328 3 121 0.268 61.187 -22.707 10.162 -1.824
WBC(ul/ml) and Linear 0.064 8.445 1 123 0.004 6359.450 2226.720
Mean AgNOR Log 0.074 9.825 1 123 0.002 8419.444 3785.483

Cubic 0.098 4.374 3 121 0.006 -20093.4 49688.181 -26078.23 4445 557
Monocyte and Mean  Linear 0.067 8.771 1 123 0.004 0.401 0.179
AgNOR Log 0.070 9.209 1 123 0.003 0.570 0.291

Cubic 0.104 4.674 3 121 0.004 -1.962 4.642 -2.615 0.477
Neutrophil and Mean Linear 0.059 7.718 1 123 0.006 3.637 2.038
AgNOR Log 0.069 9.057 1 123 0.003 5.518 3.479

Cubic 0.085 3.763 3 121 0.013 -16.638 37.671 -19.036 3.141
EF and Mean Linear 0.136 19.387 1 123 <0.001 67.095 -7.559
AgNOR Log 0.179 26.866 1 123 <0.001 60.303 -13.742

Cubic 0.298 17.147 3 121 <0.001 113.230 -71.435 21.264 -0.968

IVST: Interventricular septum thickness, EF: Ejection Fraction , WBC:White Blood Cell
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Figure 3. Silver stained NOR in the lymphocytes of NSTEMI (a, b, c, d), and control (e,f,g,h) groups (X100

magnification)

In addition, we found that statistically
significant relationship between TAA/TNA and all
of  creatinine, hemoglobin, WBC  (ul/ml),
monocytes, neutrophils, neutrophil/lymphocyte
ratio, monocyte/lymphocyte ratio and statistically
significant relationship between AgNOR count and
all of fasting blood glucose, HDL, WBC (pl/ml),
monocytes, neutrophils, and EF indicate that the
effects of AQNOR proteins cannot be ignored in the
acute coronary syndrome process. In other words,
the significant relationship between AgNOR
proteins and cardiovascular risk factors such as
high blood sugar, low HDL, anemia, and creatinine
and the significant relationship between AgNOR
proteins and inflammatory cells such as monocytes
and neutrophils, which have very important
functions in acute coronary syndrome (3,17,18)
seem remarkable.

Until now, many studies have been
conducted in the literature regarding the prognostic
value of parameters such as WBC count, monocyte
count, neutrophil count, neutrophil/lymphocyte
ratio, Monocyte/Lymphocyte ratio in patients with
acute coronary syndrome (18-22). In our study, we
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Rare Side Effects after Inactiveted Sars-Cov-2 Vaccine

(Coronavac)

ABSTRACT

Obijective: To evaluate the frequency, type, onset time, and intensity of the side effects
after the Coronavac vaccination in healthcare workers (HCW) and elderly people and
also to determine whether COVID-19 disease occurs after vaccination in HCW.
Methods: HCW and elderly people who were vaccinated in Gaziantep Medical Park
were the cohorts of the study. A questionnaire was applied to HCW, and the data of
elderly people were obtained from medical records. The questionnaire had demographic
data, medical history also included COVID-19-related and side effects of the
Coronavac vaccine.

Results: Four hundred twenty-seven questionnaires were analyzed. The most common
adverse reaction was pain at the injection site. The incidences of pain after the first and
second injections were 23.8% (102/427) and 12.8% (52/405), respectively. And most
common systemic side effect was fatigue with an incidence of 18.2% and 10.3% after
each dose, respectively. Side effects that kept HCW from going to work after
vaccination were not observed. After the two doses of vaccination, only 7 HCW had
mild COVID-19 infection. One had a COVID-19 infection after 7 days of the first dose.
354 medical records of elderly people were evaluated. Only one of them reported
urticaria after the first dose.

Conclusions: Our study found that Coronavac is a well-tolerated and effective vaccine.
Keywords: Adverse Reaction, Coronavac, COVID-19 Vaccination, Inactivated
Vaccine, Efficacy, Healthcare Workers Vaccination, Safety, Side Effects.

Inaktive Sars-Cov-2 (Coronavac) Asist Sonrasi Nadir

Gorilen Yan Etkiler

OZET

Amag: Saglik calisanlarinda (SC) ve yaslilarda Coronavac asisi sonrast goriilen yan
etkilerin sikligini, tiiriinii, baslangi¢ siiresini ve yogunlugunu degerlendirmek ve ayrica
saglik calisanlarinda asilama sonrasi COVID-19 hastaligmin gelisip gelismedigini
belirlemektir.

Gere¢ ve Yontem: Calismanin kohortunu Gaziantep Medikal Park hastanesinde
agilanan saglik c¢alisanlart ve yash hastalar olusturmustur. Saglik calisanlarina anket
uygulandi ve yagh hastalarin verileri tibbi kayitlardan elde edildi. Anket demografik
veriler, COVID-19 dahil tibbi ge¢mis ve Coronavac asisinin yan etkilerini
icermekteydi.

Bulgular: Dértyiiz yirmi yedi anket analiz edildi. En yaygm goriilen yan etki
enjeksiyon bdlgesinde agri idi. Birinci ve ikinci enjeksiyonlardan sonra agri insidansi
sirastyla %23.8 (102/427) ve %12.8 (52/405) idi. En yaygin sistemik yan etki, her
dozdan sonra sirasiyla %18.2 ve %10.3’likk bir insidansla, yorgunluktu. Asilamadan
sonra saglik galisanlarinin ise gitmesine engel olabilecek yan etkiler gézlenmedi. ki
doz agilamadan sonra sadece 7 saglik ¢alisan1 hafif COVID-19 enfeksiyonu gegirdi. ilk
dozdan 7 giin sonra bir kisi COVID-19 enfeksiyonu ge¢irdi. Yaslilara ait 354 adet tibbi
kayit incelendi. Bunlardan sadece bir tanesinde ilk dozdan sonra {irtiker bildirildigi
tespit edildi.

Sonug: Bizim c¢aligmamiz, Coronavac asisinin iyi tolere edilen ve etkili bir asi
oldugunu tespit etmistir.

Anahtar Kelimeler: istenmeyen Olaylar, Coronavac, COVID-19 Asisi, inaktive Asi,
Etkinlik, Saglik Calisanlariin Asilanmasi, Giivenlik, Yan Etkiler.
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INTRODUCTION

There have been 176.693.988 confirmed
cases of COVID-19 (Coronavirus disease 2019),
including 3.830.304 deaths, reported to WHO (The
World Health Organization) as of 17 June 2021,
worldwide (1). The COVID-19 virus spreads
primarily through droplets of saliva or discharge
from infected people and affects different people in
various ways. Clinical characters of COVID-19
range from asymptomatic to acute respiratory
distress syndrome, multiple organ dysfunction, and
death (2).

COVID-19 has not a specific treatment yet.
The best way to control this COVID-19 pandemic
is vaccination. Now, there are many types of
vaccines (3). In Turkey, on January 13, 2021, the
vaccination program started with Coronavac which
is an inactivated SARS-CoV-2 vaccine developed
by the Chinese biotechnology company Sinovac
against coronavirus. Firstly Coronavac vaccine was
applied to healthcare workers, disabled, and elderly
people. On 01 June 2021, WHO gave emergency
use permission to the CoronaVac vaccine (3).

To control this COVID-19 pandemic, we
have to give efficient and harmless vaccines to
people. Most people and some healthcare workers
have questions about the safety and effectiveness of
the COVID-19 vaccines, and they want to have
more evidence about vaccines before vaccination.
In the literature, there are few studies about
COVID-19 vaccines' safety and efficacy. In this
study, we want to analyze Coronavac side effects
and effectiveness in real-life conditions.

MATERIAL AND METHODS

Study Design and Population: We applied
a questionnaire to healthcare workers and staff who
were volunteered to take a part in the study and
worked in Gaziantep Medical Park Hospital in
Turkey. Ethics committee approval was taken from
the Ministry of Health of Turkey and Hatay
Mustafa Kemal University ethics committee for this
study.

We designed a self-administered
questionnaire. The questionnaire contains basic
demographic information, such as age, sex,
occupation, health status, COVID-19 anamnesis,
date of COVID-19 vaccination, and adverse
reactions of Coronavac. The part of adverse
reactions of the questionnaire includes local
reactions as edema, redness, pain, itch, bruising,
movement restriction, and systemic reactions as
confusion, faint, fever, chills, fatigue, joint pain,
muscle pain, skin rash, appetite, headache,
dizziness, nausea, vomiting, abdominal pain, cough,
shortness of breath, diarrhea, chest pain, palpitation,
throat ache, somnolence, insomnia. We classified
these adverse reactions as mild, moderate, and
severe.

We obtained the data of elderly individuals
who were applied the Coronavac vaccine in our
hospital, from their medical records. The data
include their age, co-morbidities, and side effects of
the vaccine.

Descriptive statistics were used, and the
results were expressed as mean (SD) and
percentage.

RESULTS

We applied 450 questionnaires to HCW, but
427 questionnaires were appropriate to analyze. 405
HCW got two doses of vaccine. 22 HCW did not
receive the second dose of the vaccine. 11 of them
reported why they did not get the second dose. One
had another health problem, three of them were
waiting for the interval which was four weeks after
the first dosage, three of them forgot to vaccinate,
one had severe fatigue, so did not want the second
dose, one thought that the vaccine was not
effective.

Demographic and clinical characteristics of
HCW are given in Table 1. 101 HCWSs (23.65%)
had COVID-19 infection before vaccination, 8
(1.87%) had COVID-19 infection after vaccination.
Three HCWSs became infected with COVID-19
after 40 days, two after 10 days, one after 50 days,
and one after 63 days from the second dose of
vaccine. One HCW had a COVID-19 infection
seven days after the first dose of the vaccine.

Table 1. Demographic and clinical characteristics
of healthcare workers

Characteristics (n=427) findings

Age, mean (SD), y 30.47 (9.29)
Female, No. (%) 277 (64.87)
Co-morbidities
diabetes mellitus 6 (1.40)
anemia 1(0.23)
asthma 3(0.70)
hypertension 5(1.17)
chronic urticaria 1(0.23)
multiple sclerosis 1(0.23)
Fabry's disease 1(0.23)
allergic rhinitis 3(0.70)
hyperlipidemia 1(0.23)
anxiety disorder 1(0.23)
COVID-19 infection
Before vaccination 101 (23.65)
After vaccination 8 (1.87)

Local and systemic side effects of the
vaccine are given in Table 2. The most common
side effect as a local reaction was mild pain with
12.1% after the first dose, and 6.7% after the
second dose. There was mild fatigue in 8.0% after
the first dose and 5.9% after the second dose of
vaccine as a systemic reaction.
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Table 2. Local and systemic side effects of vaccine

After 1 vaccination (n=427)

After 2 vaccination (n=405)

Mild moderate  severe Mild moderate severe
Local reactions, No. (%)
Edema 18(4.2) 4(0.9) 1(0.2) 12 (3.0) 0(0) 0(0)
Redness 16 (3.7) 7(1.6) 0(0) 10(25)  3(0.7) 0(0)
Pain 52 (12.1) 34 (8.0) 16(3.7) 27(6.7) 19 (4.7) 6 (1.5)
Itch 17 (4.0) 7(1.6) 1(0.2) 10 (2.5) 2(0.5) 1(0.2)
Bruising 10(23) 5(1.2)  0(0) 7(1.7) 1(0.2) 0 (0)
Movement restriction 15(35) 12(28) 7(L6) 11 (2.7) 5(1.2) 0(0)
Systemic reactions, No. (%)
Fatigue 34(8.0) 26(6.1) 18(4.2) 24 (5.9) 12 (3.0) 6 (L.5)
Joint pain 17 (4.0) 27 (6.3) 11(2.6) 15(3.7) 8(2.0) 3(0.7)
Muscle pain 19(44) 26(6.1) 10(2.4) 13 (3.2) 9(22) 5(1.2)
Skin rash 10(23) 1(0.2) 0 (0) 7(1.7) 0(0) 0(0)
Appetite 6 (1.4) 7 (1.6) 4(0.9) 7.7) 1(0.2) 0(0)
Headache 20(4.7) 15(35) 18(4.2) 12 (3.0) 10 (2.5) 6(L5)
Dizziness 14(3.3) 9(2.1) 6 (1.4) 11 (2.7) 4(01) 2(0.5)
Nausea 11(2.6) 9(2.1) 4(0.9) 7.7) 2(05) 0(0)
Vomit 10(23)  1(0.2) 2(0.5) 7(1.7) 1(02) 0(0)
Abdominal pain 9(2.1) 3(0.7) 1(0.2) 7.7 0 (0) 0(0)
Cough 9(2.1) 2(0.5) 2(0.5) 6 (1.5) 2(0.5) 2(0.5)
Shortness of breath 9(2.1) 1(0.2) 2(0.5) 6 (1.5) 1(0.2) 0(0)
Diarrhea 9(2.1) 1(0.2) 0(0.0) 6 (1.5) 0(0) 0(0)
Chest pain 9(2.1) 1(0.2) 3(0.7) 6(1.5) 2(05) 2(0.5)
Palpitation 11(2.6) 3(0.7) 4(0.9) 7.7) 2(05) 2(0.5)
Throat ache 9(2.1) 2(0.5) 1(0.2) 7(1.7) 0(0) 1(0.2)
Somnolence 16 (3.7) 11(2.6) 8 (1.8) 10 (2.5) 9 (22) 4(0.1)
Insomnia 11(2.6) 3(0.7) 2 (0.5) 7(.7) 1(0.2) 0(0)
As local reactions, there were mild, for COVID-19, and 102 candidate vaccines were in

moderate, and severe pain in 12.1%, 8.0%, and
3.7% of patients, after the first vaccine and 6.7%,
4.7%, 1.5%, after the second vaccine, respectively.
As systemic reactions, there were mild, moderate,
and severe fatigue in 8%, 6.1%, and 4.2% of
patients after the first vaccine and in 5.9%, 3%,
15% of patients after the second vaccine,
respectively.

As systemic reactions, confusion, faint,
fever, and chills were analyzed as 0.9%, 0%, 3.7%,
and 1.6% after the first dose and as 0.5%, 0.5%,
2.0%, and 0.7% after the second dose of
vaccination, respectively. There were no significant
problems in their follow-up.

354 people older than 64 years who were
vaccinated with Coronavac vaccine in our hospital,
were included in this study. The mean (SD) age of
these people was 71.3 (5.9) years, and most of them
were women (n: 207 [58.5%]). There was
hypertension in 119 patients (33.6%), diabetes
mellitus in 88 (24.8%), cancer in 28 (7.9%), chronic
obstructive pulmonary disease (COPD) in 7 (2%),
heart disease in 9 (2.5%), asthma in 22 (6.21%),
stroke, liver disease and rheumatoid arthritis in 2
(0.6%) parkinson's disease and epilepsy in 3
(0.84%), kidney disease in 5 (1.41%) as
comorbidities.

DISCUSSION

Until today, no specific therapy for COVID-
19 has been found. So an effective, side effect free,
and easy to apply vaccine is the most necessary
agent to control the COVID-19 pandemic.
According to the WHO, as of June 18, 2021, 287
vaccine candidates were under clinical evaluation

the clinical phase and 185 were in the preclinical
phase (4). In Turkey, on January 13, 2021, the
vaccination program started with Coronavac which
is an inactivated SARS-CoV-2 vaccine developed
by the Chinese biotechnology company Sinovac
and got Emergency Use Authorization from the
Turkish Medicines and Medical Devices Agency.
CoronaVac (Sinovac Life Sciences, Beijing, China)
is an inactivated virus vaccine which was one of the
earliest to add the COVID-19 vaccine trials series
in April 2020 (5). Based on its efficacy and safety
results of phase 1/2 trials, the vaccine was approved
for emergency use in several countries (6).

In our country, the vaccination program has
started as of January. However, many people and
also doctors had questions about the efficacy and
side effects of the vaccine (7). The only way to
remove the question marks is to increase
knowledge of real-life data and literature. We
aimed to contribute to the literature by determining
our own experience with this study.

Vaccination had started among healthcare
workers in our country in February. We carried out
this study at an average of 4 months after
vaccination and only 8 people were infected in the
hospital after vaccination. One of them was one
week after the first vaccination. It was not clear
whether this case was a pre-vaccine infection or a
post-vaccine infection. These cases with COVID-19
infection after vaccination were followed up and
treated in the Infectious Diseases and Clinical
Microbiology department of our hospital. They had
the disease with mild symptoms. Hospitalization of
these patients was not required and COVID-related
lung infection was not observed in any of the
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patients. Compared to pre-vaccination, this number
was very low. Meanwhile, we showed the efficacy.
Inactivated SARS-CoV-2 vaccines had a low
incidence of adverse reactions compared to other
candidate vaccines and this was shown in many
studies (8-10). Zhang M-X et al. showed in their
study that the inactivated Coronavac vaccine has an
acceptable safety profile among healthcare workers
because of the low incidence of self-reported
adverse reactions. And they documented that the
most common adverse reaction was local pain at the
injection site, with an incidence of 9.6% after the
first dose and 10.7% after the second dose,
accounting for 61.8% and 73.0% of adverse
reactions, respectively (11). In a study from our
country, it was demonstrated that the most common
systemic side effect experienced after the
Coronavac was fatigue, and the most common local
side effect was pain (12). According to the
evaluation report of the Food and Health Bureau
(FHB) of Hong Kong SAR on Coronavac, the “very
common” adverse reactions (>10%) were injection
site pain, headache, and fatigue (13). The results of
our study are similar to all these studies. In our
study, the most common adverse reaction was local

pain in HCW. The systemic side effects that
followed were fatigue and joint pain.

One of the significant aspects of our study is
to show that Coronavac can be used safely over the
age of 64. Urticarial plaques were found in the body
of only one patient among those vaccinated over 64
years of age. The patient recovered with
symptomatic treatment. No side effect was
observed after the second dose of the vaccine. Real-
life data was the advantage of our study. In
addition, this study revealed very clear data about
the effectiveness and safety of the vaccine, because
HCW applied to the infectious disease’s polyclinic
of our hospital when COVID infection occurred
instead of other clinics.

Our study has few limitations. One
limitation is that it was single-centered. The other
limitation is that we could not survey people aged
65 and over. So that, we could not investigate the
minor side effects which elderly people do not need
to report.

In  conclusion, we demonstrated that
Coronavac is an effective and well-tolerated
vaccine also for elderly people.

Conflicts of interest: None.
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The Role of Some Parameters in Diagnosis in the Absence

of PCR in the Children with COVID-19

ABSTRACT

Obijective: Infectious diseases cause inflammation in the human body and produce
numerical and functional changes in peripheral blood cells. Coronavirus disease-19
(COVID-19) is also an infectious disease diagnosed by the Polymerase Chain Reaction
(PCR) test. However, PCR testing may not always be available. The aim of this study is
to show the effect of numerical and functional changes in blood parameters on the
diagnosis of COVID-19 in children.

Methods: In this retrospective study, 296 patients and 286 healthy children were
included. Nasopharyngeal swabs were collected. The swabs were analyzed by Real-time
PCR. Independent-t/Mann-Whitney-U tests were applied; Receiver Operating
Characteristic (ROC) curves and logistic regression modelling were evaluated.

Results: Gender and age distributions of the groups were similar (p>0.05). There were
significant differences between the two groups in terms of white blood cell (WBC)
(p<0.001), neutrophil (p<0.001), thrombocyte (p<0.001), lymphocyte (p<0.001), mean
platelet volume (MPV) (p=0.009), lactate dehydrogenase (LDH) (p=0.003), C-reactive
protein (CRP) (p<0.001) and aspartate aminotransferase (AST) (p=0.002). It was found
in ROC curve analyses, while LDH (p<0.001) and CRP (p<0.001) values were higher in
patients, MPV (p=0.03), platelet (p=0.04), and neutrophil (p<0.001) values of them were
lower. The best model in logistic regression was the model that included hemoglobin,
neutrophil, lymphocyte, thrombocyte, LDH and CRP.

Conclusions: Rapid diagnosis of COVID-19 are crucial for public health. PCR, required
for definitive diagnosis, may not always be achieved, so easier and cheaper methods are
needed. This study supports the diagnosis of COVID-19 in the children in the absence of
PCR.

Keywords: COVID-19, Children, Laboratory Parameters, Diagnosis.

COVID-19’lu Cocuklarda PCR Yoklugunda Tamda Bazi

Laboratuvar Parametrelerinin Rolu

OZET

Amag: Enfeksiyon hastaliklar1 viicutta inflamasyon olusturarak periferik kan
hiicrelerinde sayisal ve fonksiyonel degisikliklere neden olur. Coronaviriis hastaligi-19
(COVID-19), Polimeraz Zincir Reaksiyonu (PCR) testinin ile teshis edilen bulagici bir
hastaliktir. Ancak PCR testi her zaman temin edilemeyebilir. Bu g¢alismanin amaci,
cocuklarda kan parametrelerindeki sayisal ve fonksiyonel degisikliklerin PCR olmadigi
durumda COVID-19 hizli teshisine etkisini degerlendirmektir.

Gereg ve YOntem: Calismaya 296 COVID-19 hasta ve 286 saglikli cocuk dahil edildi.
Bilimsel arastirma icin gereken izinler alindi. Degigkenlerin normal dagilimina
uygunluguna gore analizlerde bagimsiz-t veya Mann-Whitney-U testleri uygulandi.
Receiver Operating Characteristic (ROC) egrileri ve lojistik regresyon modellemesi
degerlendirildi.

Bulgular: Gruplarin cinsiyeti ve yas1 benzerdir (p>0.05). Beyaz kiire (WBC) (p<0.001),
nétrofil (p<0.001), trombosit (p<0.001), lenfosit (p<0.001), ortalama trombosit hacmi
(MPV) (p=0.009), laktat dehidrojenaz (LDH) (p=0.003), C-reaktif protein (CRP)
(p<0.001) ve aspartat aminotransferaz (AST) (p=0.002) acisindan iki grup arasinda
istatistiksel olarak anlamli farkliliklar bulunmaktadir. ROC egrisine bakildiginda,
hastalarda LDH (p<0.001) ve CRP (p<0.001) daha yiksekken MPV (p=0.03), trombosit
(p=0.04) ve notrofil (p<0.001) sonuglar1 daha diisiiktiir. Lojistik regresyonda en iyi
model hemoglobin, nétrofil, lenfosit, trombosit, LDH ve CRP'yi iceren modeldi.

Sonug: COVID-19'un PCR yoklugunda hizli teshisi halk sagligi i¢in ¢ok Onemlidir.
Kesin tan1 i¢in gerekli olan Gergek Zamanli Polimeraz Zincir Reaksiyonu (RT-PCR) her
zaman saglanamayabilir, bu nedenle daha kolay ve daha ucuz yontemlere ihtiya¢ vardir.
Smirl sayida katilimeiya ragmen bu calisma ¢ocuklarda labaratuvar parametreleri ile
Covid-19'da hizli taniy1 desteklemektedir.

Anahtar Kelimeler: COVID-19, Cocuk, Laboratuvar Parametreleri, Tani.
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INTRODUCTION

Coronavirus disease-19 (COVID-19) has
been recognized as a pandemic with the
announcement of the World Health Organization
(WHO) on March 12, 2020 (1). COVID-19
incidence in young children has increased over time
due to not wearing a mask and not following social
distance rules (2). Children with COVID-19
positive are thought to be carriers with mild
symptoms or asymptomatic; they can play an
important role in the spread of the disease (3,4). In
the literature, it is emphasized even if most of the
children with COVID-19 have mild symptoms or
asymptomatic, in a part of them that have also a
serious disease can cause morbidity or mortality

(5).

In many diseases, peripheral blood cells
undergo numerical and functional changes as
response to inflammation in the body (6). It is still
under investigation whether some parameters which
can be easily obtained from peripheral blood
counts, such as total white blood cell (WBC),
neutrophil ~ (polymorph nuclear leukocytes -
PMNL), lymphocyte, platelet, mean platelet volume
(MPV), aspartate aminotransferase (AST), alanine
aminotransferase (ALT), lactate dehydrogenase
(LDH) and C-Reactive Protein (CRP), can quickly
detect infectious or inflammatory diseases (7-9).

This study hypothesizes that it can be
possible the diagnosis of COVID-19 disease with
laboratory parameters in the absence of Polymerase
Chain Reaction (PCR). Accordingly, this study
aims to reveal effect of COVID-19 disease on the
blood parameters, to evaluate the blood parameters
of children and adolescents, to provide outcomes
that can help diagnose quickly, when PCR test
cannot be performed.

MATERIAL AND METHODS

Design of the Study: This study was
planned as a retrospective descriptive study. All
patients under the age of 18 (296 participants) who
applied to the hospital in Sanlurfa between
September 1 and November 30, 2020 and were
positive for the COVID-19 PCR test were included
in the patient population group of the study. The
control group consisted of 286 healthy children
who applied to the general pediatric clinic for
control evaluation between the same dates, without
any diagnosis/signs of infection and negative
COVID-19 PCR test. The participants in both
groups were matched as much as possible in terms
of age and gender; otherwords, the age and gender
distribution of the participants in both groups was
similar (Table 1).

Table 1. Patient and control groups’ socio-demographic variables

. . o Patient Control

Socio-demographic characteristics N % N % P value
Girl 141 47.6 137 47.9

Sex Boy 155 52.4 149 52.1 0.95

Total 296 100.0 286 100.0

Age 0 26 8.8 20 7.0
1 9 3.1 9 3.1
2 14 4.7 15 5.2
3 16 5.4 14 4.9
4 11 3.7 10 35
5 11 3.7 11 3.8
6 10 3.4 14 4.9
7 12 4.1 11 3.8
8 18 6.1 18 6.3
9 9 3.1 8 2.8 0.82
10 24 8.1 21 7.3
11 12 4.1 12 4.2
12 15 51 15 5.2
13 17 5.8 17 5.9
14 17 5.8 17 5.9
15 18 6.1 18 6.3
16 25 8.5 25 8.7
17 31 10.5 31 10.8

Total 295 100.0 286 100.0

Sampling
Inclusion Criteria: The patients, who
admitted to the hospital due to clinical symptoms

similar to COVID-19, were younger than 18 years
of age and had confirmed COVID-19 infection with
RT-PCR, were included in the patient group.
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Exclusion Criteria: The persons were
excluded from the study if they had negative PCR
test or had the Multisystem Inflammatory
Syndrome in Childhood (MISC), chronic lung
disease, diabetes mellitus, congenital heart disease,
malignancy, immunodeficiency or recent traumatic
history.

RT-PCR Test and Analyses: The
nasopharyngeal swab samples were collected from
the individuals with suspected COVID-19 infection.
The samples were analyzed on the Real-time PCR
device after nucleic acids were isolated, thus the
samples which were positive for targeted DNA
fragments were accepted as positive. Before of the
treatments, the blood samples were taken from each
participant. Complete blood counts were examined
with an automatic blood counter (Abbott Celldyn-
3500, IL, USA). Also, for some biochemical
parameters, such as AST, ALT, LDH, and CRP, 2
cc venous blood samples were taken from each
patient and the levels of the biochemical parameters
were measured using a spectrophotometric
chemical analyzer (Architect-C16000, Abbott
Diagnostics, Abbott Park, IL, USA). There was not
any sources of funding for analyzes in this research.

Ethics Declarations:  All

experimentation and with the Helsinki Declaration
of 1975, as revised in 2008. The scientific research
permit from the Ministry of Health and the ethics
committee approval from the Ethics Committee of
Harran University were taken (Date: August 31,
2020, /No.: HRU/20.15.27).

Statistical Analysis: The data were
analyzed using SPSS.v25. The normality of the
variables was evaluated using Kruskal-Wallis and
Shapiro-Wilk tests, histogram, scatter plot, and
Skewness-Kurtosis values. In comparisons between
the patient and control groups, the Independent t-
test and the Mann-Whitney U test were used.
Pearson and Fisher Chi-Square tests were used to
compare the categorical data. ROC curve was used
and the model was made with logistic regression
modelling. P<0.05 was accepted significant.

RESULTS

There is no significant difference between
control and patient groups in terms of gender and
age (p>0.05) (Table 1). There is a significant
difference between the patient and control groups
for the WBC (p<0.001), neutrophil (p<0.001),
platelet count (p<0.001), MPV (p=0.009), LDH

. Il procedures (p=0.003), lymphocyte count (p<0.001), CRP
followed were in accordance with the ethical (p<0.001), and AST (p=0.002) values (Table 2).
standards of the responsible committee on human
Table 2. Patient and control groups’ some laboratory values
Variables* G Mean' sDt SE T test X
ariables roup n ean af " value
Hemoalobin Patient 296 12.7341 1.36901 0.07957 579 0.898 0.369
g Control 285 12.5921 2.33505 0.13832 455,101 0.890 0.374
WBC* Patient 296 6.4219 2.48329 0.14434 580 -5.746  <0.001
Control 286 7.5905 2.42068 0.14314 579.954 -5.749  <0.001
PMNL* Patient 296 2.7815 1.56230 0.09081 580 -6.361  <0.001
Control 286 3.6084 1.57314 0.09302 579.010 -6.360 <0.001
Thrombocvtes Patient 296 277.1115 79.02935 459349 579 -5.230 <0.001
y Control 285 318.9344 111.55767 6.60811 510.108 -5.197 <0.001
MPV* Patient 273 10.0886 1.00373 0.06075 549 2.636 0.01
Control 278 9.7850 1.62248 0.09731 463.316 2.647 0.01
LDH* Patient 212 276.6651 83.01034 5.70117 251 2.958 0.003
Control 41 235.0488 79.44179 12.4067 58.185 3.048 0.003
Variables n MR# SoR? Ut z* b
value
Patient 295 261.30 77084.00
Lymphocyte Control 285 32072 91406.00 33424.000 -4.269 <0.001
Patient 290 253.69 73569.00
CRP* Control 162 17783 28809.00  1°606.000 5949 <0.001
Patient 293 238.53 69888.00
AST™ Control 155 19709 3068800 0098000 3153 0.002

“WBC: White Blood Cell; PMNL: Polymorphonuclear leukocytes; MPV: Mean Platelet Volume; LDH: Lactate Dehydrogenase; CRP: C-Reactive

Protein; AST: Aspartate Aminotransferase; 'SD: Std. deviation; SE: Std. error; df: Degree of freedom; t: Independent Sample T — Test

£ MR: Mean rank; SoR: Sum of ranks; U:Mann Whitney U Test; Z:Z score

In ROC curve analysis, it is showed that
LDH (p<0.001) and CRP (p<0.001) values are
higher in the patient group while MPV (p=0.03),
platelet (p=0.04), and neutrophil (p<0.001) are

lower in the patient group. The values that have
highest area under the curve are respectively CRP
(0.741) and LDH (0.704) (Table 3). The ROC
curves of the variables can be seen in Figure.
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Figure 1. ROC curve for some laboratory parameters
Table 3. ROC curve of some laboratory values of patient and control groups
Diagnostic scan ROC curve

Variable Cut off Sensitivity Specificity

Area

95% confidence

interval p value
Neutrophil 2.94 0.39 0.39 0.291 0.208-0.374 <0.001
Lymphocyte 2.17 0.51 0.51 0.544 0.449-0.639 0.443
Thrombocyte 285500 0.44 0.46 0.393 0.291-0.496 0.037
MPV 10.05 0.37 0.39 0.390 0.293-0.487 0.026
LDH 2395 0.69 0.69 0.704 0.614-0.793 <0.001
CRP 0.74 0.74 0.74 0.741 0.644-0.838 <0.001

First logistic regression models has be
analyzed by including hemoglobin, PMNL,
lymphocyte count, and platelet count. At second
model, the MPV has be added to the model. In the

Table 4. Logistic regression models

third model, the regression analysis has included
hemoglobin, PMNL, lymphocyte count, and platelet
count, LDH and CRP. This last model is the most
revealing of the models made (Table 4).

95% CIt
Variables Bf SEf Wald dff p value Exp(B) Lower Upper
Model 1
Hemoglobin 0.035 0.046 0.565 1 0.45 0.966 0.882 1.058
Neutrophil -0.307 0.062 24811 1 <0.001 1.360 1.205 1.535
Lymphocyte 0.003 0.057 0.003 1 0.96 0.997 0.891 1.115
Thrombocyte -0.004 0.001 11.759 1 0.001 1.004 1.002 1.006
Constant 1.627 0.695 5.475 1 0.02 0.197
Model 2
Hemaoglobin 0.019 0.048 0.153 1 0.70 0.981 0.893 1.079
Neutrophil -0.290 0.063 21.056 1 <0.001 1.337 1.181 1514
Lymphocyte 0.005 0.059 0.006 1 0.94 0.995 0.886 1.118
Thrombocyte -0.004 0.001 10.359 1 0.001 1.004 1.001 1.006
MPV 0.109 0.071 2.367 1 0.12 0.897 0.780 1.030
Constant 0.647 1.062 0.371 1 0.54 0.524
Model 3
Hemoglobin 0.141 0.124 1.292 1 0.26 0.869 0.681 1.107
Neutrophil -0.351 0.123 8.106 1 0.004 1.420 1.115 1.807
Lymphocyte 0.429 0.207 4.295 1 0.04 0.651 0.434 0.977
Thrombocyte -0.005 0.003 4.174 1 0.04 1.005 1.000 1.010
CRP 0.555 0.223 6.175 1 0.01 0.574 0.371 0.889
LDH 0.006 0.003 3.904 1 0.048 0.994 0.989 1.000
Constant -0.675 1.938 0.122 1 0.72 1.965

“MPV: Mean Platelet Volume; LDH: Lactate Dehydrogenase; CRP: C-Reactive Protein
B: beta; SE: Std. Error; df: Degree of freedom; Cl: Confidence interval
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DISCUSSION

COVID-19 disease progresses with mild
symptoms or asymptomatic in children (3, 4). Due
to the high risk of transmission of the virus, it is
important to diagnose the disease early and rapidly.
Some blood parameters, which are fast and cheaply
obtainable, could be useful in the diagnosis of
COVID-19. In this study, the role of widely
accessible, fast and cheap blood parameters, such as
WBC, PMNL, platelet and lymphocyte counts,
MPV, ALT, AST, CRP and LDH, have be
evaluated in the absence of PCR in the diagnosis of
COVID-19 patients.

The literature show that COVID-19 patients
have different laboratory results (10-16). Shen et al.
(10) have found that their leukocyte count was
normal or low while their lymphocyte count was
low. Chen et al. (11) also have found that
lymphocyte count was significantly low in the
patients with COVID-19; moreover, they found that
the WBC, PMNL and platelet count were low, but
it was not statistically significant. Liu et al. (12)
have showed a significant decrease in lymphocyte
count in adult patients with Covid-19; it is inversely
proportional to the viral load in the respiratory tract
and the severity of the disease. In our study, while it
is not detected a significant difference in
hemoglobin value between patient and control
groups, WBC, neutrophil, thrombocyte, lymphocyte
values are in patients less than controls. These
findings suggest that although COVID-19 infection
is a viral infection, it can cause different outcomes
in blood parameters compared to many infections.

A similar situation exists for biochemical
parameters, also. In our study, it is seen MPV,
LDH, CRP, and AST values are in patients higher
than the control group, significant. However, Xia et
al. (13) have reported ALT value increased in 25%
of the patients and CRP value increased in 45% of
the cases. Zhang et al. (14) have determined while
the CRP value of 59% of the cases and LDH of
82% of the cases had an increase, there is no
significant difference in ALT. Cai et al. (15) have
stated CRP of 30% of the cases, ALT of 10% of
them, AST of 20% of them, LDH value of 30% of
them are increasing. Wang et al. (16) have
determined while CRP increased in 9.7% of the
cases, it decreased by 3.2% of them. They have
reported ALT increased in 22% of the patients and
AST increased in 22% of the cases. So, it should be
kept in mind that different results may be seen in
different patient groups before making a quick and
erroneous decision while evaluating the disease.

In this study, While ROC Curve analysis of
lymphocyte count did not give significant results,
the area under the curve of the MPV was below
0.40, and it was found that CRP (0.74) and LDH
(0.70) have highest area under the curve (Table 3;
Figure). While Gumus et al. (17) stated that there
was a difference in the MPV and lymphocyte count
values between the patient and control groups, Seyit

et al. (18) showed that the sensitivity of LDH and
CRP was 60% and 66%, respectively, and similar to
the results of our study, they found that there was
no difference between the patient and control
groups in the MPV. Due to the different results in
the literature, regression modeling was performed
to include more than one parameter in this study
(Table 4). The model to which LDH and CRP
parameters were added was found to be more
explanatory compared to the model with basic CBC
parameters. In the literature, it is underlined, LDH
levels in COVID-19 patients are seen high and
these results are associated severe disease,
infection-related lung damage, and hospitalization
as it plays a role in the energy mechanism in all
cells is an important enzyme (19-21). Especially,
owing to tissue damage in lung diseases, such as
pulmonary fibrosis, LDH levels increase, and these
results are accepted that support to viral infection
(21). In a study, in which mortality modelling of
COVID-19 infection is made, increase of LDH
level is evaluated that associates with COVID-19
mortality (22). So, serum LDH may be a biomarker
to detect patients have high risk.

Some results are also reported for CRP; it is
emphasized that high CRP level may be important
in grading the severity of the disease (18).
Particularly, in the literature, it is mentioned CRP
correlates lung damage and pneumonia in the early
stage of the disease (23) and it is higher with mild
versus severe disease (24). While a meta-analysis’s
results, it is seen that levels of white blood cell
count elevated in this patients, another meta-
analysis’s results showed that while lymphocytes
were decreased, inflammation markers were
increased in COVID-19 infection (23, 24). On
account of, in light of all these data, it is considered
that in the absence of PCR, the evaluation of some
laboratory  parameters, such as neutrophil,
lymphocyte and thrombocyte, primarily CRP and
LDH, may be quite useful in the diagnosis of
COVID-19 and early isolation, and early initiation
of treatment.

This study has some limitations, also.
Although it is tried to match the patient and control
groups as much as possible, as in all case-control
studies, it has not be possible to match them
completely. On the other hand, it is seen that the
evaluation of the laboratory findings, as well as the
clinical picture, increases the chance of diagnosis.

CONCLUSION

Consequently, the diagnosis of the disease in
the absence of PCR, and treatment and isolation of
COVID-19 patients are very important for the
protection of both the individual and the public
health. This study and other similar studies can
provide valuable information that can contribute to
diagnosis and intervention in some countries, which
cannot perform the PCR or pediatric patients before
receiving RT-PCR test results of patients with
suspected COVID-19.
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Initial Signs and Symptoms in Suspected Patients Admitted to
Triage Outpatient Clinic of Coronavirus Disease 2019 (COVID-

19): A Single-Center Experience

ABSTRACT

Objective: Coronavirus disease (COVID-19) is a worldwide pandemic with a huge burden of
ilness, high economic costs, and mortality rates. This study sought to compare clinical signs
and symptoms among adult COVID-19 patients admitted to triage outpatient clinics.
Methods: In this observational retrospective study, clinical symptoms, biochemical
parameters, and chest computed tomography (CT) of 1745 suspected patients admitted to
COVID-19 triage outpatient clinic between 01 April 2020-01 September 2020 were analyzed.
Results: A total of 650 (37.2%) of 1745 patients who were admitted to triage outpatient clinic
were diagnosed as COVID-19 by PCR confirmation. Of the participants, 88.1% had at least
one symptom, 11.9% were asymptomatic. Almost half of the patients (50.1%) had a history of
exposure including contact with COVID-19 confirmed cases. COVID-19 (+) patients were
more diabetic and hypertensive than negative cases. In patients who underwent chest CT
imaging, 40.6% (310) had pneumonic infiltrations compatible with COVID-19 pneumonia.
Hemoglobin, leukocyte, neutrophil, lymphocyte, and platelet counts were lower, but CRP
levels were higher in patients with COVID-19. Multivariate logistic regression analysis
revealed that older age (OR=1.020; p=0.018), contact with confirmed COVID-19 patient
(OR=1.907, p=0.009), fever (OR=1,588, p=0,001), fatigue (OR=2.075, p=0.009), cough (OR=
2.301, p<0.001) were significantly associated with increased odds of PCR (+) status.
Conclusions: Predictive factors associated with PCR (+) test results were older age, history of
contact with confirmed COVID-19 patient, high fever, fatigue, cough in our study. Some
symptoms could have a significant relationship with PCR positivity, which requires a more
careful approach during the first admission to healthcare facilities.

Keywords: COVID-19 Virus, Polymerase Chain Reaction, Signs and Symptoms.

Koronaviris Hastahigi 2019 (COVID-19) Triyaj Poliklinigine
Basvuran Siipheli Hastalarda Baslangi¢ Belirti ve Semptomlar::

Tek Merkez Deneyimi

OZET

Amag: Koronaviris hastaligit (COVID-19) Diinya ¢apinda yaygin olarak yiiksek ekonomik
yiik ve 6lim olanlariyla pandemiye neden olmustur. Bu ¢alisma, triyaj poliklinigine bagvuran
yetiskin COVID-19 hastalarinda goriilen klinik belirti ve semptomlar arasindaki iliskiyi
aragtirmay1 amaglamaktadir.

Gereg ve Yontem: Bu gozlemsel retrospektif ¢alismada, 01 Nisan 2020-01 Eylil 2020
tarihleri arasinda COVID-19 triyaj poliklinigine bagvuran 1745 siipheli hastanin klinik
semptomlari, biyokimyasal parametreleri ve akciger tomografisi (BT) bulgulari analiz
edilmigtir.

Bulgular: Triyaj poliklinigine bagvuran toplam 1745 hastanin 650'sine (%37,2) PCR testi ile
COVID-19 tanis1 konuldu. Katilimcilarin %88,1'1 en az bir semptoma sahipti, %11,9'u ise
asemptomatikti. Hastalarin neredeyse yarisinda (%50,1) PCR test sonucu pozitif olan
COVID-19 vakalariyla temas &ykiisii vardi. COVID-19 (+) hastalar, negatif vakalara gore
daha yiiksek oranda diyabet ve hipertansiyon hastasiydi. Akciger BT goriintiilemesi yapilan
hastalarin %40,6'sinda COVID-19 pnomonisi ile uyumlu pndmonik infiltrasyonlar vardi.
COVID-19 hastalarinda hemoglobin, 16kosit, nétrofil, lenfosit ve trombosit sayilari daha
diisiiktii, ancak CRP seviyeleri daha yiiksekti. Cok degiskenli lojistik regresyon analizi
sonucuna gore, ileri yas (OR=1.020; p=0.018), PCR (+) COVID-19 hastasiyla temas
(OR=1.907, p=0.009), ates (OR=1.588, p=0.001), yorgunluk (OR= 2.075, p=0.009), 6kstiriik
(OR=2.301, p<0.001) ile PCR (+) olma arasinda pozitif yonde anlaml1 iligki tespit edilmistir.
Sonug: Caligmamizda PCR (+) test sonuglar ile iligkili faktorler ileri yas, COVID-19 (+)
hastayla temas Oykisii, yiiksek ates, yorgunluk, oksiiriik olarak tespit edilmistir. COVID-19
sliphesi olan hastalar farkli semptomlarla saglik kurulusuna bagvursa da, bazi semptomlarin
PCR pozitifligi ile anlamli iliskisi vardir, bu da saglik kuruluslarina ilk bagvuru sirasinda daha
dikkatli bir yaklagim gerektirir.

Anahtar Kelimeler: COVID-19 Virisd,
Semptomlar.

Polimeraz Zincir Reaksiyonu, Belirti ve
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INTRODUCTION

The new coronavirus (2019-nCoV) disease,
first identified in Wuhan, China in December 2019,
was declared a pandemic disease (COVID-19) by
the World Health Organization (WHO) as of March
11, 2020. The WHO defined COVID-19 as a public
health problem that required urgent action around
the world (1). The first case of COVID-19 in
Turkey was reported on March 11, 2020, and the
first death due to COVID-19 was reported on
March 18, 2020 (2). COVID-19 has become an
important public health problem, and recognizing
the disease has gained importance in Turkey and all
around the world with increased case and death
numbers (3).

The range of symptoms of COVID-19 cases
varied from asymptomatic to severe respiratory
symptoms, extrapulmonary symptoms, and even
death. The first step in recognizing the disease was
detecting its associated vital signs and symptoms
(4). The most frequently reported signs and
symptoms at the onset of COVID-19 include fever
(77-98%), cough (46-82%), myalgia or fatigue (11-
52%), and dyspnea (3-31%). Other less reported
symptoms are sore throat, headache, sputum, loss of
taste, loss of smell, diarrhea, and cough, etc (5).
Although the clinical characteristics of COVID-19
patients have been examined, many features still are
not fully revealed (6). The non-specificity of the
symptoms detected in the studies and the variability
in their incidence are remarkable. Some patients
continue to present with atypical symptoms and
clinical course (7).

Early  diagnosis  regarding  baseline
symptoms may ease to control of the pandemic
spread and decrease morbidity and mortality rates.
Preventing the dissemination has an essential role
particularly in areas that have limited access to real-
time reverse-transcription  polymerase chain
reaction (PCR) analysis (8). Chest computed
tomography (CT) is highly diagnostic to
demonstrate COVID-19  specific images in
suspected patients. But, changes based on severe
lung abnormalities caused by COVID-19 infection
are distinct on chest CT images nearly 10 days after
the first clinical characteristics (9). These
restrictions in diagnosing increase the importance
of initial symptoms to suspect from COVID-19
cases in outpatient clinics (10).

The present study sought to determine the
initial symptoms of patients who applied to the
Coronavirus (COVID-19) triage outpatient clinic.
Besides, the relationship of the symptoms with
laboratory results and imaging methods was
examined.

MATERIAL AND METHODS

Study Design and Participants: This
retrospective study focused on the initial clinical
features of patients with suspected COVID-19 who
presented to the Gulhane Training and Research
Hospital Coronavirus (COVID-19) triage outpatient

clinic. The data of 1745 patients who applied to the
triage outpatient clinic between 01.04.2020 and
01.09.2020 were analyzed.

Patient files were scanned through the
hospital database system and the necessary data
were transferred to the data collection form.
Patients who were thought to be suspected of
COVID-19 and requested Reverse Transcription
Polymerase Chain Reaction (RT-PCR) test
regarding the initial evaluation were included in the
study. The symptoms, examination findings,
laboratory results, and CT results of the patients
were obtained from the hospital database system.
The relationship between symptoms and laboratory-
imaging outcomes was investigated using
appropriate statistical tests. Patients who were
evaluated in the COVID-19 triage outpatient clinic
and clinically likely to be Covid disease were
included in the study. Patients under the age of 18
were not included in the study.

Ethical Approval: Written approval was
obtained from the Health Sciences University Non-
Invasive Ethics Committee for conducting the
study. The study was started after obtaining
administrative permission from Health Sciences
University  Gulhane Health Research and
Application Center Medical Specialty Ethics
Committee.

Statistical Analysis: Statistical evaluations
were performed by running the SPSS (version 22.0;
SPSS, INC., Chicago, IL, USA). The normality of
distribution of continuous variables was evaluated
using the Kolmogorov-Smirnov test, histogram, and
Shapiro-Wilk test. Descriptive statistics were
expressed as mean * standard deviation or median
(minimum-maximum) for continuous variables and
as the number of cases and percentage for
categorical variables. Quantitative data were
evaluated using a Student t-test or the Mann-
Whitney U test, as appropriate. Comparison of
categorical variables was performed using the chi-
square test. p-value <0.05 was considered
statistically significant. logistic regression was used
to assess the effect of signs and symptoms affecting
PCR (+) status for multivariate analysis,

RESULTS

In total, 1745 patients with the suspected
COVID-19 were included in the study. A total of
650 (37.2%) of 1745 patients who were admitted to
the triage outpatient clinic were diagnosed as
COVID-19 by PCR confirmation. Of the patients,
mean age was 42.19+16.17 (17-93, median=40),
and 50.8% (887) was male. The median age for
COVID-19 (+) patients was 43 (18-92) years, and
38 (17-93) years for COVID-19 (-) cases (p<0.001)
(Table 1). Of the participants, 88.1% had at least
one symptom, 11.9% were asymptomatic. Almost
half of the patients (50.1%) had a history of
exposure including contact with COVID-19
confirmed cases. Hypertension and diabetes
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mellitus were the most common chronic diseases
(respectively, 41.1%, 30.4%). COVID-19 (+)
patients were more diabetic and hypertensive than
negative cases (respectively, 37.0% vs. 25.8%,

p=0.006; 47.2% vs. 36.8%, p=0.017). The
distribution of the demographic characteristics of
the participants who were admitted to the triage
outpatient clinic is given in Table 1.

Table 1. Comparison of demographic characteristics of the patients who were admitted to triage outpatient clinic

(n=1745)

PCR-confirmed

PCR-confirmed

Characteristics All suspected patients COVID-19 () COVID-19 (+) p*
Median (min-max) Median (min-max) Median (min-max)

Age (years) 40 (17-93) 38 (17-93) 43(18-92) <0.001¥

n (%) n (%) n (%)

Age groups (years) <0.001

<29 23.5 (402) 26.8 (289) 17.8 (113)

29-39 25.5 (436) 26.6 (287) 23.5 (149)

40-51 24.8 (424) 24.6 (265) 25.0 (159)

>52 26.3 (450) 21.9 (236) 33.7(214)

Gender 0.068

Male 50.8 (887) 52.5 (575) 48.0 (312)

Female 49.2 (858) 47.5 (520) 52.0 (338)

Contact with a COVID-19 patient 50.1 (875) 49.2 (539) 51.7 (336) 0.319

Smoking 33.2(579) 32.7 (358) 34.0 (221) 0.575

Comorbid diseases (n=526) 30.1 (526) 28.3 (310) 33.2 (216) 0.030

DM 30.4 (160) 25.8 (80) 37.0 (80) 0.006

HT 41.1 (216) 36.8 (114) 47.2 (102) 0.017

Asthma/COPD 22.8 (120) 25.2 (78) 19.4 (42) 0.124

CVD 23.4 (123) 22.3 (69) 25.0 (54) 0.465

Malignancies 5.5 (29) 6.1 (19) 4.6 (10) 0.459

*Chi-square test. ¥ Mann Whitney-U test; DM, Diabetes mellitus; HT, Hypertension; COPD, Chronic Obstructive Pulmonary Disease; CVD,

Cardiovascular disease; PCR, Polymerase Chain Reaction.

Based on patient’s medical history and
clinical examination, complaints including acute
cough (57.6% vs. 48.7%, p=0.001), myalgia (47.6%
vs. 41.5%, p=0.021), and fatigue (28.3% vs. 21.1%,
p=0.001) were more common in COVID-19
patients, while sore throat (43.6% vs 34.0%,
p=0.000) and diarrhea (22.1% vs. 14.9%, p=0.001)
were more common in COVID-19 (-) patients.
Fever (=38 C) was higher (35.3% vs. 20.4%,

p<0.000) and O saturation was lower (97.59+2.331
vs. 98.07£2.122) in patients with COVID (+). The
median number of days between initial symptom
and outpatient clinic presentation was longer in
diagnosed patients than undiagnosed patients (3 vs.
2 days, p=0.007). Other comparisons of symptoms
of the PCR-confirmed COVID-19 (+) and COVID-
19 (-) cases were depicted in Table 2.

Table 2. Comparison of symptoms of the PCR-confirmed COVID-19 (+) and COVID-19 (-) cases (n=1537)

All suspected

PCR-confirmed

PCR-confirmed

Symptoms (%-n) patients COVID-19 () COVID-19 (+) p*
n (%) n (%) n (%)
Headache 35.9 (552) 35.9 (345) 35.9 (207) 0.988
Fatigue 23.8 (366) 21.1 (203) 28.3 (163) 0.001
Chill 19.1 (293) 16.1 (155) 24.0 (138) <0.001
Sore throat 40.0 (615) 43.6 (419) 34.0 (196) <0.001
Acute Cough 52.0 (799) 48.7 (468) 57.6 (331) 0.001
Dyspnea 27.1 (416) 27.2 (261) 26.9 (155) 0.915
Myalgia 43.8 (673) 41.5 (399) 47.6 (274) 0.021
Loss of taste 15.8 (243) 13.6 (131) 19.4 (112) 0.002
Loss of smell 13.5 (208) 12.0 (115) 16.1 (93) 0.020
Diarrhea 19.4 (298) 22.1(212) 14.9 (86) 0.001
Rhinore 5.1 (78) 5.0 (48) 5.2 (30) 0.854
Low-Back pain 4.0 (61) 4.4 (42) 3.3(19) 0.297
Chest pain 4.0 (61) 4.0 (38) 4.0 (23) 0.970
Nausea 7.0 (108) 7.2 (69) 6.8 (39) 0.761
Vomitting 3.5 (54) 3.7 (36) 3.1(18) 0.522
Sweating 2.0 (30) 1.6 (15) 2.6 (15) 0.152
Other Symptoms 3.9 (60) 3.7 (36) 4.2 (24) 0.680
Fever (238 C) 26.0 (363) 20.4 (179) 35.3 (184) <0.001
Mean-SD Mean-SD Mean-SD
Saturation O, 97.89+2.21 98.07+2.12 97.59+2.33 <0.001**
Median (min-max) Median (min-max) Median (min-max)
Symptom Duration (day) 2.00 (1-30) 2.00 (1-30) 3.00 (1-10) 0.007***

*Chi-square test. **Student t-test. ***Mann Whitney-U test
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A chest CT was performed in 763 (43.7%)
patients. In patients who underwent chest CT imaging,
40.6% (310) had pneumonic infiltrations compatible
with COVID-19 pneumonia. COVID-19 (+) patients
had higher rates of chest CT (+) images than

undiagnosed cases (49.9% vs. 31.6%; p<0.001)
(Figure 1).

In cases with Chest CT, 31.6% (122) of the
cases with PCR (-) had pneumonia compatible with
COVID-19.

056.4U%

70.00% - 59.40%

60.00% -

50.10% 49.90%

50.00% - )
40.00% -
30.00% -
20.00% -
10.00% -

1.60%

mCT()
HCT(+)

0.00% T

Total PCR(-)

PCR(+)

Figure 1. Distribution of CT (+) /CT (-) patients based on PCR results

Hemoglobin  (13.9 vs. 14.2, p=0.010),
leukocyte (5.40 vs. 6.90, p<0.001), neutrophil (3.10
vs. 4.10, p<0,001), lymphocyte (1.40 vs. 1.90,
p<0.001), and platelet (202.50 vs. 233.00, p<0.001)

counts were lower, but CRP levels were higher (15.00
vs. 9.05, p=0.030) in patients with COVID-19. Other
laboratory parameters during admission were similar
in the two groups (Table 3).

Table 3. Comparison of laboratory findings of the PCR-confirmed COVID-19 (+) and COVID-19 (-) cases (n=1167)

PCR-confirmed PCR-confirmed COVID-19

Parameters All suspected patients COVID-19 () *) p*
Median (min-max) Median (min-max) Median (min-max)
WBC 6.100(0.600-25.700) 6.900 (0.6-25.700) 5.400 (0.8-16.000) <0.001
RBC 4.8(1.2-50.2) 4.9(1.2-50.2) 4.78 (2.20-12.70) 0.028
HB 14.1(2.9-24.3) 14.2 (7.4-22.9) 13.9(2.9-24.3) 0.010
PLT 219.00(67.00-1401.40) 233.00 (72.00-1401.40) 202.500 (67.00-539.00) <0.001
LYMP 1.60(0.10-157.00) 1.90 (0.20-5.80) 1.400(0.10-157.00) <0.001
NEUT 3.600(0.1-21.6) 4.100(0.1-21.6) 3.100(0.4-14.4) <0.001
CRP (n=487) 10.2(0.2-342.0) 9.050(0.2-326.0 15.00(0.2-342) 0.030
Troponin(n=121) 3.4(0.3-1719) 3.10(0.6-658.0) 3.45(0.30-1719) 0.429
Ferritin(n=391) 78.8(2.3-1500) 89.0(2.3-593.0) 75.5(2.60-1500) 0.230
D-dimer (n=430) 0.39 (0.1-15.7) 0.39(0.10-14.70) 0.39(0.10-15.70) 0.125

*: Mann Whitney-U test

Variables with statistical significance based on
the univariate analysis were subjected to multivariate
logistic regression analysis. Based on a multivariate
logistic regression analysis, age (OR=1.020; p=0.018),
contact with  confirmed COVID-19  patient

(OR=1.907, p=0.009), fever at application (OR=1,588,
p=0,001), fatigue (OR=2.075, p=0.009), cough (OR=
2.301, p<0.001) remained significantly associated with
increased odds of PCR (+) status (Table 4).

Table 4. Logistic regression analysis of symptoms and signs affecting PCR (+) status
B

Variables p ORs 95% C.l.(Lower-Upper)
Age (years) 0.020 0.018 1.020 1.003-1.037
Gender -0.215 0.343 0.807 0.517-1.258
Comorbid diseases -0.175 0.522 0.839 0.491-1.435
Fatigue 0.730 0.009 2.075 1.197-3.600
Chill 0.275 0.328 1.316 0.759-2.280
Sore throat -0.305 0.187 0.737 0.469-1.159
Cough 0.833 <0.001 2.301 1.452-3.646
Myalgia 0.345 0.137 1.412 0.896-2.224
L oss of taste 0.806 0.088 2.239 0.886-5.662
Loss of smell -0.483 0.354 0.617 0.222-1.713
Diarrhea -0.243 0.399 0.784 0.445-1.381
Saturation O, -0.021 0.741 0.979 0.864-1.110
Duration (day) 0.002 0.948 1.002 0.932-1.078
Fever (C) 0.463 0.001 1.588 1.197-2.108
Contact with a COVID-19 patient 0.646 0.009 1.907 1.171-3.107
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DISCUSSION

More than one-third of PCR results (37.2%)
in the study sample were evaluated as COVID-19
(+). Significant variables to predict COVID-19
disease confirmed by PCR test results were
advanced age, symptoms of weakness and cough,
high fever, and a history of close contact with a
COVID-19  patient.  Laboratory  parameters
including WBC, RBC, Hb, Platelet, lymphocyte,
and neutrophil counts were significantly lower and
CRP values were higher in PCR (+) cases. Based on
CT evaluations, COVID 19 (+) chest radiological
appearance was significantly higher in PCR (+)
patients compared to PCR (-) patients.

PCR (+) Status: PCR positivity rates during
the admittance to the health care services varied. In
a study carried out in Turkey, the positive PCR test
ratios were 16.5% during the first admissions (6).
Another research from Turkey depicted that 9.8%
of all cases were positive regarding RT-PCR test
results (11). According to the national weekly
report of the COVID-19 database from Turkey on
October 16-22, 2021, the number of total tests was
2.497.723, and the total cases were stated as
199.170. The positive ratio of PCR test results
performed in that week was 12.54% (12). Another
study including 673 patients from Turkey stated
that 29.4% of patients admitted to COVID-19 First
Evaluation Outpatient Clinic were diagnosed as
COVID-19 (13). Research including 116 patients
with the suspect from COVID-19 disease who
presented to two emergency departments in China
for the first time reported 32 patients were
confirmed to have COVID-19 by laboratory results.
The current study found out 37.2% of all
participants were diagnosed with PCR (+) (10). The
positivity rate of PCR test results between countries
varies according to many factors since the
beginning of the pandemic. Among these factors,
quarantine practices, vaccination practices and
other social protective measures applied by
countries in different periods can be counted.

Age: Advanced patient age is considered an
important risk factor for contracting COVID-19
disease (14,15). In the study conducted in Wuhan,
the initial point of the disease, the median age of
COVID-19 patients was 65 years, and 38.3% of all
patients were over 65 years old (15). Similar results
were reported in a retrospective cohort study of
approximately 90,000 people (16). In the triage
study of Dizman et al. in Turkey, it was determined
that the median age of COVID-19 patients was
higher than those without COVID-19 (38 vs 35
years) (13). In the current study, the median age of
positive cases was significantly higher than
negative cases (43 vs. 38 years). In addition, it was
determined that the increase in age increased the
probability of having PCR positivity. The reason
why the median age values in our study are lower
than in other studies arises from the data were
obtained from patients in the first period of the

pandemic and the curfew applied to patients over
65 at that time. It is also considered that PCR
positivity increases as a natural consequence of
weakening of the immune system, especially in
geriatric patients with advanced ages.

Symptoms: The symptoms detected during
the admission of suspected patients differ in health
care facilities. A metaanalysis included 45 studies,
cough, fever, headache, dyspnea and diarrhea were
the most common complaints (17). Sahin et al.
evaluated the first and control admissions of
patients who applied to the outpatient clinic with
the suspicion of COVID-19 and found that 24.4%
of the patients who applied for the first time were
asymptomatic. Most clinical common symptoms in
patients with PCR (+) test were weakness (73.0%),
headache (64.9%), pain (32.2%), cough (56.8%),
sore throat (51.4%), and anorexia (45.9%) (6). In
another study from Turkey, Mercan et al. stated
15.2% of cases were asymptomatic, whereas 84.8%
had at least one symptom. Common symptoms in
adults with COVID-19 were cough (26.3%),
headache (26.3%), high fever (24.1%), fatigue
(21.9%), arthralgia (21.9%), myalgia (19.4%), and
malaise (17.5%) (18). In an observational study of
326 COVID patients in Bangladesh, 19.02% were
symptom-free. In patients with symptoms, fever
was the most common symptom, followed by
cough, loss of smell and taste, sore throat, and
headache (19). Dizman et al. stated that the
proportions of cough, myalgia, loss of smell/taste,
and sore throat were more frequent in confirmed
COVID-19 patients. The authors declared that the
presence of these symptoms may trigger SARS-
CoV-2 PCR positivity (13). In a retrospective New
York study, the most common symptoms were
described as fever, coughing, shortness of breath,
muscle pain, and, nausea respectively (20). In a
study carried out in Malaysia, though most of the
confirmed cases were asymptomatic, those who
presented with loss of smell/taste, fever, running
nose were significantly associated with positivity
due to the multivariate logistic regression analysis
(21). Sahin et al. revealed odd's rates of significant
complaints about PCR positivity were 2.607 for
fever, 2.724 for anorexia, 2.051 for cough, 2.594
for loss of smell, and 2.243 for loss of strength (6).

Based on our patient’s medical history, the
most common presenting complaints were acute
cough (57.6%), myalgia (47.6%), and fatigue (28.3)
were common in positive patients, while sore throat
(34.0% vs.43.6%) and diarrhea (14.9% vs. 22.1%)
were more common in negative patients.
Regression analysis demonstrated that fatigue was
nearly 2-fold and cough was a 2.3-fold increased
likelihood of having PCR (+) status. The fact that
the frequency of symptoms observed in PCR (+)
patients were observed at different rates in studies
may be due to many reasons, especially
geographical and ethnic reasons. Another reason for
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the determination of different rates may be the
difference in sample selection. While the first
application was made to triage outpatient clinics in
some hospitals, it was made in the emergency
department in some hospitals. When similar studies
were examined, while the frequency of symptoms
was calculated in some studies, the calculation was
made on all patients, not considering the
asymptomatic patients. In some studies, consistent
with our results, evaluations were made on patients
with symptoms.

Fever: High fever was the most common
symptom among the main symptoms of confirmed
COVID-19 cases (5,22). The importance of high
fever was emphasized in the effective fight against
COVID-19 disease among suspected cases (18). In
a meta-analysis comprising 38 studies conducted in
China, the most common complaint was fever
(80.4%) (23). Sun et al. informed that the rate of
high fever was observed in 82.1% of their
admittants (24), while Tian et al. reported fever in
82.1% (25). Another study demonstrated fever in
55% of outpatients, and 68% of inpatients. In
studies conducted in our country, the frequency of
high fever in COVID patients varies. (6.2% to
24.1%) (11,18). A study carried out in Malaysia
showed that presentation with high fever increased
almost 4-fold of having PCR (+) test results (21). In
our study, the incidence of fever in patients
diagnosed with COVID-19 was significantly higher
than in COVID (-) cases (35.3% vs. 20.4%).
Patients with a high fever at application was a
nearly 1.6-fold increased risk of being PCR (+). It
is considered that the most important factor in the
detection rates of high fever in studies is the
difference in the threshold value of body
temperature determined for high fever.

Contact with a COVID-19 Patient: One of
the most important risks of contracting COVID-19
disease is to be in proximity with patients in the
same environment. In almost all countries, the
suspected time to contact COVID-19 patients in
medical history was accepted as 2 weeks before the
onset of symptoms. Zhu et al. stated that history of
exposure to COVID-19 patients in the previous 2
weeks was more prevalent in diagnosed patients
than negative cases (63% vs. 44%) (23). A study
from Turkey reported that contact history was more
common in patients with COVID-19 (67.7% vs
52%,) (13). Chow et al. indicated that close
exposure history to confirmed SARS-CoV-2 cases
was higher in PCR (+) cases than PCR (-) ones
(38.1% vs. 11.8%). The odds of being positive were
increased by 3.2-fold among those who had close
contact with confirmed SARS-CoV-2 cases (5). In
our study, it was found that having a history of
close contact with a COVID-19 patient increased
the probability of PCR (+) nearly 2 times.

Comorbidities: The presence of
accompanying chronic health issues can affect the
outcome of COVID-19 patients. In a meta-analysis,

hypertension was the most prevalent comorbid
disease with a rate of 21.1% among 1576 patients.
Other common comorbidities comprised diabetes
mellitus, cardiovascular disease, and respiratory
system disease with the prevalence of 9.7%, 8.4%,
and 1.5% of the patients, respectively(26). Cheng et
al. reported one-third of participants had one or
more chronic diseases in laboratory-confirmed adult
COVID-19 infection cases. In their study, patients
with a severe or critical type of COVID-19 disease
were more likely to have accompanying chronic
health issues, including DM, hypertension, chronic
heart disease, and chronic pulmonary disease, than
a mild or moderate type of COVID-19 disease (27).
In a study consisting of COVID-19 confirmed cases
followed- by primary healthcare services, 25.4% of
the patients had a chronic disease including
hypertension (16.8%) and diabetes mellitus (7.0%)
(18). Previously, one study from Iran showed that
diabetes (16.3%) and cardiovascular disorder (21%)
were the most frequent comorbidities among the
COVID-19 patients. A study from Bangladesh
depicted that hypertension (19.2%) and bronchial
asthma (17.6%) were the most common co-
morbidities in their sample (28), while another
study in the same country stated diabetes mellitus,
hypertension, and bronchial asthma were most
frequently observed in both symptomatic and
asymptomatic patients (19). In a study conducted in
the first evaluation outpatient clinic in Turkey,
31.5% of cases had comorbid diseases, and the
most common chronic conditions were diabetes
mellitus and hypertension. However, although
comorbid diseases were more prevalent in patients
with COVID-19, no statistically significant
difference was identified between the positive and
negative cases (13). In our study, it was determined
that having comorbid diseases increased the risk of
PCR positivity approximately 2-fold. Two of the
most important of these diseases were DM and HT,
as emphasized in other studies. Keeping under the
control of concomitant diseases that have been
confirmed to have significantly increased COVID-
19-related hospital admissions, intensive care rates,
and deaths are an indispensable part of being up
against the pandemic.

Chest CT: Recent studies emphasized the
importance of chest CT in the diagnosis of COVID-
19 and CT sensitivity has been described as higher
than 90% (29,30). Yurt et al. reported that chest CT
imaging was administered on 84.8% of the patients
admitted to the hospital, and 16.4% showed
COVID-19 pneumonia findings. Chest CT (+) rates
of PCR (+) patients were significantly lower than
PCR (-) cases (23% vs. 15.7%) (11). Dizman et al.
stated their local guideline suggested chest CT for
the cases with comorbid diseases and/or respiratory
symptoms during the evaluation of suspected
COVID-19  applicants. By this  clinical
management, they diagnosed 56 patients whose
SARS-CoV-2 PCR was negative, but CT findings
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were consistent with COVID-19 among 421 chest
CTs (13). In a study conducted in two emergency
departments, chest CT scans of suspected patients
on their first admission exposed the presence of
COVID pneumonia in most of the laboratory
diagnosed patients (94%) and 67% of negative
cases (10). In our study, CT was performed in
43.7% of the patients. Among those who had a CT
scan, 40.6% (310) were evaluated as having
COVID-19 radiological appearances. In
approximately one-third of the PCR (-) cases, there
was an infiltration appearance compatible with
COVID-19.

Laboratory Parameters: In COVID-19
disease, laboratory parameters, especially complete
blood count, are generally compatible with viral
infections. It has been stated that it may differ
according to the progression and severity of the
disease (31). Lymphopenia and high D-dimer levels
were reported to be subjected to poor outcomes due
to mortality and morbidity (32,33). Dizman et al.
stated that their facility was able to analyze the
complete blood cell (CBC) in 571 patients and D-
dimer in 353 patients. COVID-19 patients
compared to negative patients were more likely to
have lower lymphocyte and platelet counts. D-
dimer values did not differ between the two groups,
but ferritin values were higher in COVID-19 (+)
cases (13). A China study reported that CBC test
results on admission displayed that 22% of positive
cases and 5% of negative cases had leukopenia
(white blood cell count <3.5x10%L), 9% positive
cases, and 19% negative cases had neutrophilia
(neutrophil count >6.3x10%L) and 59% positive
cases and 29% negative cases had lymphopenia
(lymphocyte count <1.1x10%L) (10). In a study
from Turkey stated that the mean leukocytes,
neutrophils, and platelet counts of COVID patients
were lower than those who were not (11). In our
study, Hemoglobin (13.9 vs.14.2), leukocyte (5.40
vs. 6.90), neutrophil (3.10 vs. 4.10), lymphocyte
(2.40 vs. 1.90), and platelet (202.50 vs. 233.00)
counts were lower, but CRP levels were higher
(15.00 vs. 9.05) in patients with COVID-19
compared to those of negative cases. Our results
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were consistent with other studies in the literature.
Differences between results may be due to the
reference ranges of test kits or the time at which
patients are evaluated.

Study Strengths: Studies of COVID-19
disease symptoms are generally based on
retrospective  evaluation of patients' recalled
symptom states after hospitalization. Our study, on
the other hand, was evaluated by examining the
symptoms of the patients who were referred directly
to the triage outpatient clinic due to the suspicion of
the disease at the time of their admission. Recall
bias is minimal. Second, in similar studies, the
relationship between symptoms and PCR positivity
was evaluated by bivariate analysis. A limited
number of studies, including ours, include
regression analysis in which ORs are calculated.

Study Limitations: Our study has some
limitations. Since the study is a single-center study,
the participants’ COVID-19 symptoms, laboratory
parameters, and chest CT results cannot be
generalized to all patients. Second, because the
study was based on the onset of pandemic data,
symptoms, laboratory parameters, and chest CT
results may differ, especially in the post-vaccination
period.

CONCLUSION

Early diagnosis of COVID (+) patients and
application of adequate isolation or quarantine
measures are crucial factors to control the spread of
the COVID-19 pandemic. Triage outpatient clinics
provide safe healthcare services to suspected
patients separating them from other patients
admitted to the emergency department.

Risk factors associated with PCR (+) test
results were older age, history of contact with
confirmed COVID-19 patient, high fever, fatigue,
cough in our study. In studies, especially some
symptoms and medical history components have a
significant relationship with PCR positivity, which
requires a more careful approach to these points in
terms of COVID-19 disease in the first applications.
This situation is important in cases which PCR test
could not be performed or in cases with delayed
diagnosis.
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The Diagnostic Value of Bladder-Wall Thickness and ARFI

Elastography of Bladder Wall amongst Patients with BPH
ABSTRACT

Objective: The present study identified bladder-wall thickness and, through the use of
ARFI elastography, bladder-wall elasticity values amongst patients with benign prostate
hyperplasia (BPH), then examined their relationship with the disease diagnosis and
progression.

Methods: The study included 60 patients with BPH (patient group) and 50 healthy
volunteers (control group). All members of the patient and control groups were measured
for bladder-wall thickness (BWT) and bladder-wall mean shear-wave velocity (BW mean
SWV) values, as well as for uroflowmetry parameters. The patient group was divided
into the sub-groups of mild-medium and severe BPH, according to the International
Prostate Symptom Score (IPSS). The patient and control groups and their sub-groups
were compared amongst themselves.

Results: Whilst the BPH group indicated a mean wall thickness of 6.3+2 mm (range: 3-
12 mm), the control group yielded a result of 2.840.7 mm (range: 2-5 mm), which led to
the conclusion that there was a significant difference between these groups (p<0.01). The
BWmeanSWV value was 1.39+0.5 m/s (range: 0.60-2.65 m/s) for the BPH group and
1.01£0.2 m/s (range: 0.60-1.50 m/s) for the control group, and this also indicated the
presence of a significant difference between the groups (p<0.01). According to the IPSS,
BWT was observed to be significantly higher in the severe sub-group when compared to
the mild-medium BPH group [(5.07£1 mm; range: 3-7 mm), (6.8£2 mm; range: 4-12
mm), p<0.01).

Conclusions: When compared to the control group, patients with BPH showed
significantly higher BWT and BWmeanSWYV values; these two parameters may provide
an additional method in the diagnosis of bladder outlet obstruction secondary to BPH.
BWT, increasing in parallel with the severity of BPH, may be utilised in the follow-up
for BPH progression.

Keywords: Bladder-Wall Thickness, Bladder-Wall Shear-Wave Velocity, ARFI
Elastography, Benign Prostate Hyperplasia.

Benin Prostat Hiperplazili Hastalarda Mesane Duvar Kahnhgi

ve Mesane Duvar ARFI Elastografinin Tani Degeri

OZET

Amag: Calismamizda benign prostat hiperplazili (BPH) hastalarda mesane duvar
kalinlig1 ve ARFI elastografi yontemi ile mesane duvari elastisite degerlerini saptayip,
hastaligin tanisi ve progresyonu ile iligkisini aragtirdik.

Gereg ve Yontem: Calismaya 60 BPH’li hasta (Hasta grubu) ile 50 saglikli goniillii
(Kontrol grubu) dahil edildi. Hasta ve kontrol grubunun tamaminda mesane duvar
kalinligi (MDK), mesane duvart MDmeanSWYV degerleri ve uroflovmetre parametreleri
Olciildii. Hasta grup; International Prostate Symptom Skoru’na (IPSS) gore hafif-orta ve
siddetli BPH subgruplarina ayrildi. Hasta—kontrol gurubu ve subgruplar kendi aralarinda
karsilastirildi.

Bulgular: BPH’li grup mesane duvar kalinligi 6.3£2 mm (3-12 mm) iken kontrol
grubunda 2.840.7 mm (2-5 mm) olup her iki grup arasinda anlaml fark mevcuttu
(p<0.001). MDmeanSWV degeri BPH’l1 grupta 1.39+0.5 m/s (0.60-2.65 m/s) iken,
kontrol grubunda 1.01+0.2 m/s(0.60-1.50) olup her iki grup arasinda anlamli fark
mevcuttu(p<0.001).

IPSS ye gore siddetli BPH’l1 grup, hafif-orta BPH grup ile karsilastirildiginda MDK,
siddetli subgrupta anlamli sekilde daha yiiksek bulundu [sirasiyla; 5.07+1 (3-7), 6.8+2 (4-
12), p<0.01].

Sonug: Kontrol grubuna gore BPH’l1 hastalarda MDK ile birlikte MDmeanSWV
elastografi degerleri belirgin yliksektir, bu iki parametre BPH’ya sekonder gelisen
mesane ¢ikis obstriiksiyon tanisinda ilave bir yontem olabilir. BPH siddeti ile paralel artig
gosteren MDK, BPH progresyonunun takibinde kullanilabilir.

Anahtar Kelimeler: Mesane Duvari Kalinligi, Mesane Duvar1 Shear-Wave Velositesi,
ARFI Elastografi, Benign Prostat Hiperplazisi.
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INTRODUCTION

More than 50% of cases of benign prostate
hyperplasia (BPH), a disease with an incidence
rising in parallel with age, are observed amongst
older male patients. 28% of patients of the age of
70 or above exhibit medium-to-severe lower
urinary tract symptoms (1-3). The bladder outlet
obstruction caused by BPH increases the detrusor
pressure and causes the urinary flow rate to
decrease  during voiding (4). Infravesical
obstruction in patients with BPH causes detrusor
hypertrophy, which in turn leads to the emergence
of irritative urinary symptoms. Bladder outlet
obstruction was reported to be non-symptomatic in
52% of patients with BPH (5-6).

According to studies conducted on animals
with obstruction of the bladder, there was a
significant increase in the bladder-wall thickness
due to smooth muscle cell hypertrophy, as well as
fibrocystic hyperplasia and collagen accumulation
on the bladder wall. These findings were also
identified in human patients with bladder outlet
obstruction (7-8). Trabecular formation in the
bladder and bladder hypertrophy findings can be
established through cystoscopy or cystography.
However, these techniques do not provide objective
or guantitative means for measuring the degree of
bladder hypertrophy. Furthermore, the most reliable
functional method in the diagnosis of bladder outlet
obstruction is the evaluation of urodynamic
pressure flow. However, it includes such
complications as bleeding and infection and is a
time-consuming and costly method (9).

Uroflowmetry is an urodynamic test that
enables the non-invasive evaluation of the
properties of urinary flow during urination (10).
Prostate-induced bladder outlet obstruction causes a
lower flow rate, and uroflowmetry provides us with
a more objective criterion when compared to the
symptoms of the disease in BPH diagnosis (11).
The International Prostate Symptom Score (IPSS) is
quite useful during the follow-up for disease
progression in the identification of treatment
modalities by providing a better understanding of
BPH-related disease symptoms. IPSS>7 are
accepted as important criteria in the diagnosis of
BPH (12).

Bladder elasticity emerges secondary to the
presence of a higher ratio of connective tissue in the
bladder wall than that in the smooth muscle. When
compared to the smooth muscle, the bladder
becomes more rigid in direct proportion with the
increase of the quantity of connective tissue, and
can expand to a much lesser degree during filling
(13-14-15). Cystometry, considered to be the gold
standard in the evaluation of bladder compliance, is
an uncomfortable method for patients and poses a
risk of infection at the same time. Acoustic
radiation force impulse (ARFI) imaging is a new,
non-invasive and low-cost method for evaluating
tissue elasticity. Integrated into the ultrasound

technique, ARFI imaging enables the quantitative
and qualitative evaluation of tissue elasticity. The
measurement of shear-wave velocity (SWV) in the
tissue where the region of interest (ROI) is situated
indicates higher SWV and higher rigidity, thereby
allowing the identification of the mechanical
properties of the tissue (16).

We first identified bladder-wall thickness
(BWT) and, through the use of ARFI elastography,
differences in bladder elasticity amongst patients
with BPH and volunteers, and then we examined
the relationship between the severity of BPH and
BWT, BWmeanSWV values.

MATERIAL AND METHODS

Patients: The study included 105 patients
with BPH that presented at the urology department
with lower urinary tract symptoms between August
2014 and May 2015. Fourthy-five of these patients
were excluded from the study due to the presence
of exclusion criteria such as uncontrolled diabetes
mellitus, neurological diseases affecting urinary
function, bladder and prostate cancers, history of
lower urinary tract surgery, urinary tract infection
or urethral stricture. The study included 60 male
patients with BPH and 50 healthy volunteer. Age -
matched healthy male volunteers, who are free of
any systemic disorder and without any urinary tract
complaints formed the control group.

The study was approved by the ethics board
of Dicle University. Consent forms were collected
from the patients and the healthy volunteers.

Imaging: Individuals were subjected to B-
mode ultrasonography (US) and ARFI elastography
imaging through the use of an Acuson S2000
ultrasound system (Siemens Solutions, Mountain
View, CA, USA) and a convex probe (4 C1,
frequency range: 1-4 MHz). The B-mode US
examination was undertaken by a radiologist with
16 years of experience in this field, and the
evaluation of the ARFI elastography measurements
(Virtual Touch™ Tissue Quantification) was done
by the same radiologist (B.A.) with 2 years of
experience in this field. The first step was to
measure the prostate volume in the BPH and
control groups using B-mode US. The prostate
volume was calculated using the following formula:
/6 x (transverse diameter x anteroposterior
diameter x cephalocaudal diameter) (17).

Afterward, BWT was measured on the
anterior and right and left lateral bladder walls, and
the average of all three measurements was recorded
as the wall thickness. The Region of Interest (ROI)
was placed onto the bladder wall and the measured
SWV value was obtained in metres/second. A total
of eight valid SWV measurements were taken for
each measurement of the anterior, posterior, right
and left bladder wall with full bladder (Figure 1).

IPSS and Uroflowmetry: The urinary
symptoms of patients were evaluated based on the
International Prostate Symptom Score. The total
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IPSS score was subcategorised into voiding and
storage symptom sub-scores (18). The IPSS
requires men to quantitative seven symptoms using
a score ranging from 1 to 5 on the basis of their
experience in the past 30 days. The IPSS also
includes one question that assesses how bothersome
their symptoms have been. The answer to this
question becomes very important when considering
whether to commence treatment for patients with
BPH/LUTS. Each severe symptom can be assessed
with a maximum score of 5, thus the maximum
possible score is 35. A score of zero indicates the
absence of any BPH symptoms. A symptom score
between 1 and 7 is considered mildly symptomatic,
8-19 is moderately symptomatic, and 20-35 is
severely symptomatic. The question about the
bothersome nature of the symptoms is scored
separately as 0-6 (19). The BPH group was divided
into two sub-groups for the identification of disease
severity: severe BPH with IPSS>20 and mild-
moderate BPH with IPSS<20.

Uroflowmetry measurements, including the
maximum urinary flow rate (Qmax), average
urinary flow rate (Qave) and post-voiding residue
(PVR), were conducted in the standing position
with the use of Bluetooth uroflowmetry (Urodyn+,
MMS, Flowmaster, NL). Those with a voided
volume of <125 mL were not included. Qmax and
PVR  measurements were repeated. PVR
measurements were undertaken with a bladder
scanner (Login C3, Premium, GE, China). Two
sub-groups were formed with <10 and >10,
according to Qmax, and then subjected to
comparison (20).

Statistical Analysis: SPSS 16.0 (Statistical
Package for the Social Sciences version 16.0 for
Windows, SPSS Inc., Chicago, IL, USA) was used
for the statistical analysis. The Kolmogorov-
Smirnov test was used for the distribution of data.
Data were expressed as mean * standard deviation.
For the evaluation of the continuous variables, we
used Student’s t-test for parametric data and the
Mann-Whitney U test for nonparametric data; the
categorical valuables were analyzed with the chi-
square test. The relation between the parameters
was analyzed with the Spearman and Pearson
correlation test. For detecting the effect of
parameters on BWmeanSWV values used logistic
regression test. In order to predict the severity of
BPH, we calculated the areas under the ROC curves
for the prostate shear wave speed. A value of
p<0.05 was accepted as significant.

RESULTS

Out of the total of 110 patients included in
the study, 60 formed the group of BPH patients and
50 formed the control group. The mean age of the
control group was 57.1+8 years (range: 50-63
years), whilst the mean age of the BPH group was
60.5+6 years (range: 50-73) years), there was no
significant difference between the two groups (p =
0,07). Prostate volume was 66.1+27 ml (range: 21-

131 ml) in the BPH group and 19.9+5 ml (range:
10-31 ml) in the control group, indicating a
significant difference between the two groups.
Whilst the BPH group indicated a mean wall-
thickness of 6.3+2 mm (range: 3-12 mm), the
control group yielded the result of 2.8+0.7 mm
(range: 2-5 mm), which led to the conclusion that
there was a significant difference between these
groups (p<0.01). The BWmeanSWV value was
1.39+0.5 m/s (range: 0.60-2.65 m/s) for the BPH
group and 1.01+0.2 m/s (range: 0.60-1.50 m/s) for
the control group, and this also indicated the
presence of a significant difference between the
groups (p<0.01) (Figures 2-3).

Vs=2.57 m/s
| Depth=7.2 cm

Figure 1.

Bladder SWV

1.39:0.5
1,00 1.01:0.2
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Figure 2. Comparison of BWmeanSWYV value between
patients with BPH and the healthy control group

10,00
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Figure 3. Comparison of bladder-wall thickness between
patients with BPH and the healthy control group
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The correlation analysis undertaken with
age, BWT, IPSS score and uroflowmetry
parameters through BWmeanSWV identified a
significant positive correlation between BWT and
IPSS [(r=0.482, p<0.01), (r=247, p=0.04),
respectively]. Furthermore, a weak negative

7041 correlation was identified in Qmax (r=-0.219,

T p=0.04) (Table 1).
somat l The logistic regression test gave way to the
identification of a significant relation between
] _|_ BWmeanSWYV and BWT, with no indication of any
other parameter affecting BWmeanSWYV (Table 2).
200 The BPH group was divided into two sub-
Wia-Hoderatesroup, PSS<20 Severe group PS5 220 groups for the identification of disease severity, i.e.,
Severiysooreacaording tolRas severe BPH with IPSS>20 and mild-moderate BPH
Figure 4. Comparison of BW thickness between mild- with IPSS<20. When the severe BPH group was
medium and severe BPH sub-groups according to IPSS compared with the mild-moderate BPH group,
BWT was found to be significantly higher in the
ROC Curve severe sub-group (7.0£1 mm; range: 3-7 mm)
4 (5.07+£1 mm; range: 4-12 mm) (p<0.01) (Figure 4).
However, BWmeanSWV values were slightly
higher in the severe BPH group than in the mild-
moderate  BPH group, and no statistically
significant difference could be identified (1.38+0.4;

10,00+

Bladder thickness, mm

089

£ range: 0.8-2.1) (1.41+0.5; range: 0.6-2.6) (p=0.9).
3 The comparison between two sub-groups
LI formed with values of <10 and >10, based on
Qmax, showed a significantly higher BWT in the
AUC:0.767 (range: 0.664-0.871) Qmax<10 sub-group than in the Qmax>10 sub-
"z i group (p<0.01). BWmeanSWV was slightly higher
in the Qmax<10 sub-group than in the Qmax>10
i L . . . . : sub-group, with no statistically significant
& a2 :‘ speciﬁ:: o i difference identified (Table 3).
The ROC analysis undertaken to assess the
_ AR A diagnostic value of BWmeanSWV for BPH
Figure 5. Diagnostic performance of BWmeanSWV calculated AUC as 0.767 (range: 0.664-0.871),
value in patients with BPH specificity as 62%, and sensitivity as 81% (Figure
5).

Table 1. Correlation analysis of BWmeanSWV value in patients with BPH with age, bladder-wall thickness,
maximum flow rate and IPSS

r P*
Age, year 0.352 0.3
Bladder thickness, mm 0.482 <0.01
Qmax,mL/s -0.219 =0.04
IPSS 0.247 0.04

Pearson correlation test * ;IPSS: International Prostate Symptom Score; ; Qmax: Maximum urinary flow rate

Table 2. Detecting the effect of age, Prostate voliime, Bladder thickness parameters on the on BWmeanSWV
values by logistic regression test.

Model Unstandardized Standardized t Sig.*
Coefficients Coefficient?s
B Std. Error Beta
1 (Constant) 675 151 4.475 .000
Age. year .001 .003 .054 405 .687
Prostate volime, mL -.001 .002 -.058 -.390 .698
Bladder thickness, mm 120 .033 .532 3.590 .001

a. Dependent Variable: Bladder SWV,* logistic regression test
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Table 3. Comparison of bladder-wall thickness, BWmeanSWYV and uroflowmetry parameters between groups

with Qmax scores < 10 and Qmax > 10

Parameters n Values* Range p**

Age,year Qmax scores < 10 30 65.9+9 47-87

Qmax scores > 10 20 64.4+7 52-76 0.3
BWmeanSWV,m/s Qmax scores < 10 30 1.4+0.5 0.65-2.65 0.1

Qmax scores > 10 20 1.2+0.3 0.84-2.15
Bladder thickness, mm Qmax scores < 10 30 7.2+2 4-12

Qmax scores > 10 20 5.1+1 3-7 <0.01
Voiding volime,mL Qmax scores < 10 30 114471 13-275

Qmax scores > 10 20 223+189 65-931 <0.01
Voiding time,s Qmax scores < 10 30 54.8+32 12-138 0.8

Qmax scores > 10 20 56+33 13-138
PVR,mL Qmax scores < 10 30 81.4+63 0-226 0.3

Qmax scores > 10 20 65152 0-190

Values are mean+SD *; Mann-Whitney U test**;BPH: Benign prostate hypertrophy; BWmeanSWV: bladder-wall mean shear-wave
velocity; IPSS: International Prostate Symptom Score; PVR: post-void residual

DISCUSSION

BWT was higher in the BPH group than in
the control group. Pathological conditions causing
bladder outlet obstruction, including BPH, do affect
the bladder-wall thickness (21-23). Histologically,
smooth muscle cells were reported to lead to the
development of hypertrophy, hyperplasia and
collagen accumulation between muscle cells. Such
muscle hypertrophy weakens the detrusor muscle
further (21-24). There are other factors affecting the
bladder wall, including age, sex and bladder
fullness (8). We minimised the variation in bladder
fullness by undertaking the measurements on those
with bladder volumes >200 ml so that such
variations would not affect the BWT measurement.
The comparison between mild-medium BPH and
severe BPH sub-groups under IPSS showed a
significantly higher value for BWT in the severe
BPH sub-group. Azab et al. identified a positive
correlation between BWT and IPSS in patients with
BPH (25). Similarly, Parks et al. reported a positive
correlation between IPSS and BWT (26).

We identified a significantly higher BW
mean SWV value in the BPH group in its
comparison with the control group. Bladder-wall
rigidity escalates along with the increase in
connective tissue accumulation brought along by
smooth muscle cell hypertrophy induced by bladder
outlet obstructions, such as BPH, in the bladder
wall. Collagen accumulation appears in the
distances between expanded muscle cells caused by
the decrease in intermediate cell junctions (13-
15,27). The identification of higher bladder-wall
elasticity in patients with BPH than in those in the
control group may be based upon these
histopathological changes. However, we conducted
a multi-variance analysis under the notion that age
could be an influential factor for bladder rigidity;
this established that patient age did not affect the
BWmeanSWV value. We determined a positive

correlation between BWmeanSWV and IPSS and
Qmax in the correlation analysis. Nevertheless, the
comparison of BWmeanSWYV value between mild-
medium BPH and severe BPH groups, calculated
according to IPSS, did not provide us with any
statistically significant difference between the two
groups, even though the BWmean SWV value was
slightly higher in the severe BPH group. Studies
undertaken with more comprehensive patient series
are needed to identify whether BWmeanSWV can
be used in the follow-up for disease progression. As
a relatively non-invasive method, when compared
to the invasive method of cystometry in the
evaluation of bladder compliance, US-based ARFI
elastography also enables evaluation of the
mechanical properties of the bladder wall. Numeric
values obtained through ARFI-elastography provide
quantitative information that is useful for the
evaluation of bladder elasticity.

The present study had certain limitations. As
the correlation between the bladder wall elastic
module and bladder outlet obstruction could not be
clarified, there is a need for further studies as
precursors based on the provision of SWV values in
the identification of bladder elasticity.

CONCLUSION

When compared to the control group,
patients with BPH show significantly higher BWT
and BWmeanSWV values, and these two
parameters may provide an additional method in the
diagnosis of bladder outlet obstruction secondary to
BPH. BWT, increasing in parallel with the severity
of BPH, may be utilised in the follow-up of BPH
progression.
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A Rare Infectious Agent: Elizabethkingia anophelis; Second

Case Reported from Turkey

ABSTRACT

Elizabethkingia anophelis is a Gram-negative, aerobic, nonmotile bacillus belonging to
the Flavobacteriaceae family. In recent years, it has emerged as a cause of life-
threatening infections, especially in immunocompromised patients. In this study, a 6-
month-old baby patient with E. anophelis growth in simultaneous tracheal aspirate and
urine culture samples sent to investigate the etiology of fever while being followed in the
intensive care unit due to the diagnosis of optic glioma is presented. Bacteria
identification was performed using the VITEK MS® system, antibiotic susceptibility
tests were performed using the VITEK 2 automated system and gradient strip test. Our
case is the second E.anophelis case reported from Turkey. This case showed that this
bacterium would start to appear as a factor in our country. More studies are needed to
obtain more detailed information about this bacterium, to determine its transmission
routes and resistance mechanisms and to establish appropriate treatment protocols.

Keywords: Antibiotic Resistance, Elizabethkingia anophelis, Infection, Opportunistic
Pathogen.

Nadir Bir Enfeksiyon Etkeni: Elizabethkingia anophelis;

Tiirkiye’den Bildirilen Ikinci Olgu

OZET

Elizabethkingia anophelis, Flavobacteriaceae familyasina ait Gram negatif, aerobik,
hareketsiz basildir. Son yillarda 6zellikle bagisikligi baskilanmis hastalarda yasami tehdit
eden enfeksiyonlarin bir nedeni olarak ortaya g¢ikmustir. Hastane ortaminda kolonize
olabilen bakteri, dekontaminasyona direnglidir. E. anophelis, antibiyotiklere Kkarsi
oldukca direngli bir bakteridir. Bu c¢aligmada, optik gliom tanisi nedeniyle yogun
bakimda takip edilirken, ates etyolojisini arastirmak i¢in gonderilen es zamanli trakeal
aspirat ve idrar kiiltiirii 6rneklerinde E. anophelis iiremesi olan 6 aylik bebek hasta
sunulmustur. Bakteri identifikasyonu VITEK MS" sistemi, antibiyotik duyarlilik testleri
ise VITEK 2 otomatize sistemi ve gradient strip test kullanilarak yapilmigtir. Olgumuz
Tiirkiye’den bildirilen ikinci E.anophelis olgusudur. Bu vaka, {ilkemizde de bu bakterinin
artik etken olarak karsimiza ¢ikmaya baslayacagimi gdstermistir. Bu bakteri hakkinda
daha detayl bilgi edinilebilmesi, bulagma yollari, diren¢ mekanizmalarinin belirlenerek
uygun tedavi protokollerinin olusturulabilmesi igin daha fazla ¢alismaya ihtiyag vardir.

Anahtar Kelimeler: Antibiyotik Direnci, Elizabethkingia anophelis, Enfeksiyon,
Firsatg1 Patojen.
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INTRODUCTION

The genus Elizabethkingia are aerobic,
nonfermentative, non-motile, catalase, oxidase and
indole positive Gram negative bacilli that are
ubiquitous in the environment including soil, water
and other animal reservoirs (1). At the end of the
phylogenetic analyzes (16S rRNA gene sequence)
of the bacterium known as Chryseobacterium
genus, which was initially in the Flavobacteriaceae
family, Kim et al. It has been reported as a new
genus by (2).

The first identified strains of the bacterium
were E. meningoseptica and E. miricola, while
E.anophelis, which was isolated from the midgut of
the mosquito, was lastly identified in 2011.
Elizabethkingia are  generally  opportunistic
nosocomial pathogens and cause meningitis,
pneumonia and bacteremia with high mortality rates

(3).

After the identification of E. anophelis from
Anopheles gambiae mosquitoes in Africa, the first
case of human infection by this species was
reported in 2013, followed by several outbreaks by
E. anophelis from Singapore, Hong Kong, Taiwan
and the United States. (3-6). Today, information
about the transmission routes, pathophysiology and
antibiotic resistance of Elizabethkingia bacteria is
still insufficient (5). Bacteria that can colonize in
the hospital environment are resistant to
decontamination. It is thought that water systems in
hospitals act as reservoirs for bacteria that can
contaminate and colonize various solutions and
devices used in hospitals (4). Although it is known
that all genera can be found in soil, water and
plants, it has been reported that E.anophelis is
especially abundant in the midgut of Anopheles
gambiae mosquitoes (3,4). Routine phenotypic and
biochemical tests often fail to distinguish E.
anophelis from other bacteria. At the same time,
this bacterium is frequently described as E.
meningoseptica in  automated systems (2).
However, thanks to newly developed diagnostic
methods, there is an increase in the number of cases
reported worldwide (2). In infections caused by
E.anophelis, empirical treatment options are limited
due to the lack of multi-drug resistance and drug
sensitivity test standards of the bacteria. It is
generally seen to be sensitive to fluoroquinolones
(7). However, since E. anophelis is a newly
identified bacterium, information on antibiotic
resistance spectra and resistance mechanisms is
insufficient (7).

In this study, the clinical features and
antibiotic susceptibility of E.anophelis, which was
isolated for the first time in our center from the
tracheal aspirate and urine cultures of a patient
hospitalized in the pediatric intensive care unit, will
be examined.

CASE REPORT

A 6-month-old girl, who came to the
emergency department with seizure complaints,

was intubated and taken to the intensive care unit
because her general condition was poor and her
breathing was tachypneic. No pathological
condition was found in the patient's anamnesis
taken from the mother. An intracranial mass (optic
glioma?) was detected as a result of radiological
imaging, and a brain tumor operation was
performed on the 21st day of hospitalization. The
patient's general condition was poor in the
postoperative period, and his blood culture was
taken because his temperature was 38.8 degrees.
Fluconazole (3mg/kg) treatment was started in the
patient who had Candida albicans growth in his
blood culture. The tracheal aspirate sample, which
was taken simultaneously with the blood culture
from the patient and sent to the laboratory, was
cultivated on sheep blood agar, eosin methylene
blue agar, chocolate agar media. Simultaneously,
direct smear was made from the sample and
evaluated by gram staining. Gram staining revealed
abundant polymorphous leukocytes and gram
negative bacilli. There was growth in all plates
incubated for 18-24 hours at 35+2°C. (pic 1). Gram
negative bacillus growth was observed in gram
staining of plaques. Oxidase, indole and catalase
tests were positive. Identification of breeding
colonies was performed using the VITEK MS®
(Bio-Mérieux, Marcy I'Etoile, France) system.
Antibiotic susceptibility studies for ciprofloxacin,
levofloxacin, trimethoprim/sulfamethoxazole
(TMP/SMX),  piperacillin/tazobactam  (PRP),
ceftazidime, cefepime, imipenem, meropenem,
amikacin and gentamicin were performed with the
Gradient strip test (Bianalyse, Turkey).

The results of antimicrobial susceptibility
tests were evaluated according to other non-
Enterobacterales bacteria by applying CLSI
(Clinical and Laboratory Standards Institute)
breakpoints (8). It was observed that the bacterium
was resistant to all beta-lactam antibiotics and
carbapenems. Only ciprofloxacin and levofloxacin
were found to be sensitive. The patient was started
on vancomycin (4x80 mg) and
piperacillin/tazobactam (4x 80mg/kg) combination
therapy. E.anophelis growth with the same
antibiotic susceptibility profile was detected in the
urine culture sent from the patient on the same day.
The same bacterial growth was observed in the
tracheal aspirate culture sent again on the 10th day
of the treatment. The treatment was continued by
adding clarithromycin (15mg/kg) suspension. The
patient in the pediatric intensive care unit died on
the 15th day of treatment.

DISCUSSION

E. anophelis, after being isolated from the
midguts of mosquitoes and taxonomically identified
in 2011, spread rapidly in many countries and
caused fatal opportunistic infections in patients (1).
The first reported case of E.anophelis in the world
is a neonatal meningitis case detected in Africa in
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2011. The strain, which was first thought to be E.
meningoseptica, was found to be a new strain in
16S rRNA analysis (1-3). Later, it was reported to
cause infections and epidemics in Singapore, Hong
Kong and the United States (5,6,9). The largest
outbreak caused by E.anophelis was seen in 65
patients and in a hospital in the United States
(USA) in immunocompromised patients and caused
high mortality rates (30.8%) (6). E.anophelis was
first reported in our country by Mirza in 2017.
Mirza et al. identified 2 of the strains as
E.anophelis as a result of the 16S rRNA analysis
they performed on 5 strains previously identified as
E. meningoseptica in their center. They isolated the
strains from peripheral blood and urine samples of
infant patients (8). Our case is the second infection
case caused by E.anophelis reported from our
country.

E. anophelis usually causes sepsis and/or
meningitis in premature, newborn or adults with
underlying disease, especially in
immunocompromised, malignancy, chronic renal
failure, diabetes mellitus, cirrhosis. In addition, it is
seen as a causative agent in pneumonia, catheter-
related bloodstream infections, skin and soft tissue
infections, urinary tract infections and biliary tract
infections (1). Although the majority of infections
are hospital-acquired, 89% of the cases in the
Wisconsin  outbreak  were reported to be
community-acquired.

It is estimated that mortality rates in
infections caused by E. anophelis vary between 24-
60% (1,6,10). Our case was also a patient with
cranial malignancy. In the patient who underwent
optic glioma surgery, E. anophelis was found to be
the causative agent in the tracheal aspirate and urine
samples in the postoperative period.

The modes of transmission of E. anophelis
still remain unclear. Although the bacterium was
originally isolated from Anopheles gambiae
mosquitoes, there is no evidence to support that
human infection is a mosquito-borne disease (9).

In the epidemic seen in the USA, the source
of infection was investigated, and the source could
not be determined despite the examinations of tap
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