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The infection rate in new diagnosis and relapsed/refractory

multiple myeloma patients who had bortezomib-based

chemotherapy and relationship between development of

infection and lymphocyte/monocyte ratio 

Merve Pamukçuoğlu1 , Nuran Ahu Baysal2 , Mehmet Sezgin Pepeler1

1Department of Hematology and Bone Marrow Transplantation, Ankara City Training and Research Hospital, Ankara, Turkey 
2Department of Hematology, University of Health Sciences, Ankara Dr. Abdurrahman Yurtaslan Oncology Training and Research

Hospital, Ankara, Turkey

ABSTRACT
Objectives: Multiple Myeloma (MM) is a disease caused by the clonal proliferation of plasma cells. In recent

years, proteozom inhibitors, immunomodulatory agents and monoclonal antibodies have been used in the

treatment of MM. In this study, the relation of bortezomib, one of the proteozoma inhibitors used in the

treatment of MM, with the development of infection was investigated. 

Methods: We retrospectively evaluated 56 patients who had MM treated with bortezomib-based regimen. We

tried to determine the relationship between infection with immunoglobulin G levels at the time of diagnosis,

lymphocyte absolute values at the time of diagnosis, lymphocyte absolute values at the time of chemotherapy,

neutrophil absolute value at the time of chemotherapy, lymphocyte absolute values at the time of infection,

monocyte absolute value at the time of infection, and the lymphocyte/monocyte (L/M) ratio at the time of

infection. The effects of L/M ratio on progression free survival (PFS) and overall survival (OS) were also

examined. 

Results: Thirty (53.6%) of the 56 patients were newly diagnosed, 26 (46.4%) of 56 patients were

relapsed/refractory MM. The bortezomib-based regimen was given to all patients. Of the 56 patients included

in the study, 21 (37.5%) were female, 35 were male (62.5%). The ages of the patients was 28-79 years (median:

58.5 years). No infection attack was observed in 31 (55.4%) patients. Disease stage (R-ISS) (p = 0.032),

presence or absence of co-morbid disease (p = 0.035), disease status during an infection attack (p < 0.01),

lymphocytopenia at the time of chemotherapy (p = 0.003), absolute value of lymphocytopenia at the time of

infection attack (p < 0.01) and L/M ratio (p < 0.01) had a significant relation with development of infection.

Lymphocytopenia at the time of infection attack (p < 0.01, OR < 1, 94.6% CI) and L/M ratio (p < 0.01, OR <

1, 91.1% CI) had been found significant in univariate logistic regression analysis. Lymphocytopenia at the

time of  infection attack (p = 0.002, OR < 1, 95% CI) and L/M ratio (p = 0.003, OR < 1, 95% CI) had been

found  significant in multivariate logistic regression analysis. L/M ratio had a significant effect on OS (p <

0.017) but not on PFS (p > 0.05). 

Conclusions: It was determined that L/M ratio has an effect on OS and it is also an independent factor on the

development of infection. OS was decreasing and the risk of developing infection was increasing, when the

L/M ratio was low.

Keywords: bortezomib, infection, lymphocyte/monocyte ratio
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Muliple Myeloma (MM) is a disease caused by

clonal proliferation of plasma cells. It consti-

tutes 10% of hematological cancers. For diagnosis, ≥

10% clonal bone marrow plasma cells in bone marrow

or a biopsy proven plasmacytoma plus evidence of one

or more multiple myeloma defining events (MDE)

namely CRAB (hypercalcemia, renal failure, anemia,

or lytic bone lesions). Plasma cell disorder defined as

bone marrow clonal plasmacytosis ≥ 60%, serum in-

volved/uninvolved free light chain (FLC) ratio ≥ 100

(provided involved FLC is ≥ 100 mg/L), or > 1 focal

lesion on magnetic resonance imaging (MRI) [1]. 

      Many chemotherapeutic agents are used in the

treatment of MM. The use of melphalan in the treat-

ment of MM was a revolution in the 1950s [2], and

then the demonstration of the effect of high-dose mel-

phalan and autologous stem cell transplantation on

progression-free survival changed the standard treat-

ment approaches in MM [3] In the last 10 years, im-

munomodulatory drugs such as Thalidomide,

Lenalidomide, Pomalidomid (IMID) and proteasome

inhibitors such as Bortezomib have been started to use

[4, 5]. Subsequently, CD38-targeted monoclonal anti-

body ‘Daratumumab’ was added in the MM patients’

treatment [6]. Bortezomib is still being the first treat-

ment option in MM in Turkey. 

      With the use of high-dose melphalan and borte-

zomib and new agents in the IMID group, there was a

dramatic change in the mean survival in MM patients.

Overall survival had been extended from 3 years to 8-

10 years. This increase in efficacy also led to changes

in the spectrum of side effects. Humoral immunodefi-

ciency has been usually seen in MM patients. After

using these drugs in the MM patients' treatment, they

began to affect cellular immune functions, and chang-

ing infectious complication processes were begun [7,

8]. 

      Bortezomib is a molecule that reversibly and se-

lectively inhibits the 26S proteasome and shows its ef-

fect through nuclear factor-kB (NF-kB) [7, 9-11]. It

causes apoptosis by inhibition of NF-kB. It also per-

forms T cell suppression through the same mecha-

nism. Therefore, T cells containing high levels of

NF-kB are more sensitive to bortezomib treatment.

CD4+ T cells affected by bortezomib treatment pro-

duce less IFN-gamma and IL-2 [10]. This explains the

anti-inflammatory and immunomodulatory effect of

bortezomib [7]. 

Hematological side effects occur due to the anti-in-

flammatory and immunomodulating effects of borte-

zomib. The most important of these are neutropenia

and thrombocytopenia [7]. Monocytopenia and lym-

phocytopenia (T-cell suppression) associated with

bortezomib treatment may also occur [8, 9]. 

      In this study, it is aimed to reveal the relationship

between infection development with variables such as

absolute lymphocyte value, lymphocyte/monocyte

ratio (L/M), and IgG level in newly diagnosed and re-

lapsed/refractor MM patients who had treated with

bortezomib-based chemotherapy. At the same time,

the L/M ratio and overall survival relationship had

been determined.

METHODS

      We retrospectively evaluated 56 patients who had

MM treated with bortezomib based regimen. Type of

Infection were determined. Lymphocyte absolute val-

ues at the time of diagnosis, immunoglobulin G levels

at the time of diagnosis,  lymphocyte absolute values

at the time of chemotherapy, neutrophil value at the

time of chemotherapy, lymphocyte absolute values at

the time of infection, and monocyte absolute value at

the time of infection were recorded from the file in-

formation. The L/M ratio of the patients at the time of

infection were calculated and transferred to the SPSS

database. We tried to determine the relationship be-

tween infection with immunoglobulin G levels at the

time of diagnosis, lymphocyte absolute values at the

time of diagnosis, lymphocyte absolute values at the

time of chemotherapy, lymphocyte absolute values at

the time of infection, monocyte absolute value at the

time of infection, and the L/M ratio at the time of in-

fection. The effects of L/M ratio on progression free

survival (PFS) and overall survival (OS) were also ex-

amined. 

      Gazi University Faculty of Medicine ethical com-

mittee has approved this study on 12/09/2014 with the

number of 25901600-3086. 

Determinations

      International staging system (ISS): 

      - Stage-I: serum beta - 2 microglobulin level < 3.5

mg/dl and serum albumin level ≥ 3.5 g/dl

      - Stage-II: out of ISS stage I and stage III criteria 
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      - Stage-III: serum beta-2 microglobulin level ≥ 5.5

mg/L [12]. 

Revised International Staging System (R-ISS): 

      - R-ISS I: serum β2-microglobulin level < 3.5

mg/L, serum albumin level ≥ 3.5 g/dL, no high-risk

cytogenetic anomaly (CA) [del(17p) and/or t(4;14)

and/or t(14;16)], and normal LDH level (less than the

upper limit of normal range) 

      - R-ISS II : out of  ISS stage I and stage III criteria 

      - R-ISS III: serum β2-microglobulin level > 5.5

mg/L and high-risk CA or high LDH level [13]. 
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Statistical Analysis 

      Descriptive statistics were presented as mean ±

standard deviation and median (minimum-maximum)

for numerical variables, and as percentages for cate-

gorical variables. The normal distribution of paramet-

ric values was determined by the Shapiro-Wilk Test.

For determining the significance In statistical analysis,

the T-test was used for parametric variables, Mann

Whitney U test was used for non-parametric variables.

Pearson Chi-Square Test was used to comparing two

categorical variables. Univariate and multivariate lo-

gistic regression analyzes were performed for ad-

vanced statistical analysis. Log-Rank test was used to

calculate survival analysis. All statistical evaluations

were made using the Statistical Package for Social Sci-

ences (SPSS) for Windows 16 (IBM SPSS Inc.,

Chicago, IL) program. Statistical significance p-value

was accepted as < 0.05 in all analyzes.

RESULTS

      Of the 56 patients included in the study, 21

(37.5%) were females and 35 (62.5%) were males.

The median age of the patients was 58.5 years (min-

max: 28-79 years). Thirty (53.6%) of 56 patients were

newly diagnosed, 26 (46.4%) of 56 patients were re-

lapsed/refractor MM. Table 1 show the patients’ MM

subtypes, M protein level, ISS and R-ISS stages and

co-morbidity at the time of diagnosis. The bortezomib-

based regimen was given to all patients. Accordingly,

43 (76.8%) patients had bortezomib 1.3 mg/m2 sc (1,

8, 15, and 22 days), cyclophosphamide 300 mg/m2 PO

(1, 8, 15, and 22 days) and dexamethasone 40 mg (1,

8, 15, and 22 days) (VCD) regimen, 13 patients

(23.2%) had bortezomib 1.3 mg/m2 sc (Days 1, 8, 15,

and 22), melphalan 9 mg/m2 PO, (1-4 Days) and pred-

nisone 60 mg/m2 PO, (Days 1-4) (VMP) chemother-

apy regimen. 

      Thirty-one (55.4%) patient did not have any infec-

tion. Pulmonary infection was seen in 17 (30.4%) pa-

tients, urinary system infection was seen in 3 (5.4%)

patients, lung and urinary system infection was seen

in 2 (3.6%) patients, cellulitis was seen in 1 (1.8%) pa-

tient, psoas abscess was seen in 1 (1.8%) patient, the

unknown origin of fever was seen in 1 (1.8%) patient.

Twelve (21.4%) of the patients had an infection in the

first cycle, others had an infection in the second or

more cycles. Infection agents could be isolated in only

7 (12.5%) patients. Accordingly: E. Coli infection was

seen in 5 (8.9%) patients, viral infection was seen in 1

(1.8%) patient, and coagulase-negative staphylococcal

infection was seen in 1 (1.8%) patient. While the pa-

tients received bortezomib-based chemotherapy, the

median neutrophil values was 0 /mcL (min-max: 0-

4000/ mcL). In 8 (14.3%) patients; neutrophil level

was ≤ 1000 /mcL, and in 48 (85.7%) patients; neu-

trophil level was > 1000 /mcL. Before starting

chemotherapy, median basal lymphocyte absolute val-

ues was 14051/ mcL (min-max: 320-3190 /mcL). The

median lymphocyte values measured while receiving

chemotherapy was 636/mcL (min-max: 32-1890 mcL

). The median lymphocyte absolute values of the pa-

tients in the infection attack was 1775/mcL (min-max:

30-4000/mcL). In twenty (35.7%) patients; lympho-

cyte values was ≤1000/mcL, in 36 patients (64.3%)

lymphocyte values was >1000/mcL. The median

monocyte absolute values of the patients in the infec-

tion attack was 434/mcL (min-max: 80-1000/mcL).

The median IgG value at diagnosis was 3000 mg/dl
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(min-max: 141-13800 mg/dl). The median value of

L/M ratio was 2.00 (min-max: 0.04-45). 

      A statistically significant correlation was seen in

disease stage (R-ISS) (p = 0.032), presence or absence

of co-morbid disease (p = 0.035), disease status during

an infectious attack (p < 0.01), lymphocytopenia at the

time of chemotherapy (p = 0.003), absolute value of

lymphocytopenia at the time of infection (p < 0.01)

and the L/M ratio (p < 0.01) with the development of

infection. According to the R-ISS, patients who had

stage 3 and in the presence of co-morbid disease had

a higher infection risk while the infection rates were

low in patients who had a complete response. Lym-

phocytopenia was related to the development of infec-

tion. Especially, patients who had ≤ 1000 /mcL (p <

0.01) lymphocyte level and who had a low L/M ratio

(< 2) had a high risk of development of infection. Vari-

ables that are found to be statistically significant (or

not statistically significant) relation with development

of infection are shown in Table 2 and Table 3. 

      Disease status during infection (p < 0.01, OR<1,

98.2% CI), lymphocytopenia at the time of infection

(p < 0.01, OR < 1, 94.6% CI) and L/M ratio (p < 0.01,

OR < 1, 91.1% CI) were significant in univariate lo-

gistic regression analysis. Infection rate was lower in

patients with complete response. Accordingly, infec-

tion rates increase in patients who had lymphocytope-

nia and in patients who had a low level of L/M ratio.

Significant parameters in univariate analysis were re-

evaluated in multivariate logistic regression analysis,

lymphocytopenia at the time of infection and L/M

ratio were found significant (respectively: p = 0.002,

OR < 1, 95% CI; p = 0.003, OR < 1, 95% CI). The

variables that are significant in univariate and multi-

variate analysis are shown in Table 4. 

      When the effects of the independent variable of

L/M ratio on PFS and OS were examined; L/M ratio

had no significant effect on PFS (p > 0.05), while had

a significant effect on OS (p < 0.017). The mean OS

was 33 ± 2.7 months (min-max: 27.53-38.47 months).

The cut-off value of the L/M ratio was 2 (this is the

median value of the L/M ratio). Mean OS survival of

patients who had L/M ≥ 2 was 37 ± 2.5 months (min-

max: 32- 41.96 months), mean OS of patients who had

L/M < 2 was 28 ± 3.2 months (min-max: 21.7-34.27/

months). Fig. 1 show relationships between the OS

and the L/M ratio.

DISCUSSION

      It has been reported in the literature that the fre-

quency of viral infections is high in MM patient who

had a bortezomib therapy. Especially, it has been em-

phasized that there is a relationship between borte-

zomib and Herpes Zoster infection [10, 11, 14]. As we

have been stated, the relationship between bortezomib

and infection development is due to the lymphocy-

topenia-inducing effect of bortezomib [6]. The result

we obtained in this study also supports these findings.

It has been shown that lymphocytopenia and the de-

crease in the L/M ratio are independent variables on
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Fig. 1. Relationship between lymphocyte/monosyte (L/M)

ratio and survival. 
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the development of infection. We also find that R-ISS,

co-morbidity, disease state have significant affect on

development of infection in MM patients, however,

were not found an independent factors. 

      Pang et al. [15] claimed that neutrophile+mono-

cyte/lymphocyte ratio (NMLR) is an independent vari-

able on progression-free survival. Newly diagnosed

patients who received VCD chemotherapy regimen

were included in this study. The NMLR ratio was cal-

culated for each patient and a value of 1.9 was taken

as the cut-off value. It has been shown that immune

restructuring is more effective and disease exacerba-

tion is less in patients who had a NMLR < 1.9. On the

other hand, it is known that the microenvironment is

important in the course of the disease in MM patients.

Neutrophils, lymphocytes and monocytes are being in

this microenvironment [16, 17]. In some studies, it has

been shown that the ratio of absolute neutrophil value

to absolute lymphocyte value and the ratio of absolute

lymphocyte value to absolute monocyte value are ef-

fective in immune remodeling in MM patients, and

this affects progression-free survival [16, 18, 19]. It is

also emphasized that the cells that are particularly ef-

fective in the microenvironment of MM are neu-

trophils and monocytes, and the treatment options may

change according to the neutrophil lymphocyte ratio

and the lymphocyte-monocyte ratio in patients with

MM [20]. In recent years, the use of immunomodula-

tory drugs and the use of CAR-T cell therapy, espe-

cially in patients with relapsed / refractory MM, have

shown the importance of immune abnormality in the

course of the disease in patients with MM. In vivo bal-

ance to be established in the immune environment af-

fects the course of the disease [21]. 

      It has been shown that absolute neutrophil value,

absolute lymphocyte value, and absolute monocyte

value and their ratio to each other are independent

variables in solid tumors and hematological cancers

and in the course of the disease after autologous stem

cell transplantation [22-26]. In most of these studies,

it was shown that high neutrophil/lymphocyte ratio

and low lymphocyte/monocyte ratio were associated

with poor prognosis. On the contrary, there are studies

in the literature that showing the neutrophil/lympho-

cyte ratio is not effective on survival [19]. Romena et

al. [20], showed that the monocyte ratio is effective

on the microenvironment in myeloma bone marrow.

Especially, it is emphasized that it enables growth in

myeloma cells. When all these are taken into consid-

eration, it is emphasized that neutrophil, lymphocyte

and monocytes and especially NMLR parameter are

effective on survival in MM patients. The reason for

better progression-free survival in patients with a low

NMLR rate may be due to the low monocyte ratio that

enables the growth of the myeloma cell. There are also

studies claiming that the increase in the L/M ratio is

associated with a good prognosis [26] It is still un-

known how the changes in lymphocyte and monocyte

ratio affect the risk of infection. However, absolute

lymphocyte value, absolute monocyte value and L/M

ratio are closely related to the immune system [27]. It

is also known that alloreactive T lymphocytes are sup-

pressed, especially in bortezomib-based regimens

[10]. As a result of all these, it can be said that absolute

lymphocyte and monocyte values and L/M ratio might

be occurred  predisposition for infections. It is also

known that bortezomib prevents the growth of

myeloma cells with causing to monocytopenia. 

      Decreasing in the L/M ratio, in other words,

higher monocyte value relative to lymphocyte value,

might be associated with infection in bortezomib-

based regimens. If bortezomib-based regimen is used

in relapsed refractory cases or newly diagnosed cases

of MM, lymphocytopenia should be tried to prevent.

On the other hand, it is necessary to keep the mono-

cyte value at certain rates in order to prevent tumor

growth. Yang et al. [27], examined the relationship be-

tween L/M ratio and OS. The median L/M ratio in our

study is the 2. Overall survival was longer in patients

who had L/M ratio ≥ 2.

CONCLUSION

      It was determined that L/M ratio has an effect on

OS and it is also an independent factor on the devel-

opment of infection. OS was decreasing and the risk

of developing infection was increasing, when the L/M

ratio was low. We have to say that; there is some re-

striction in this study such as number of patients and

power effect of lymphocytopenia in multivariate

analysis. Therefore; more studies which are including

more patients, are needed for claiming the lymphocy-

topenia and L/M ratio are an independent variable on

the development of infection and L/M ratio has an ef-

fect on OS. After then, L/M will be a follow-up pa-
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rameter in the development of infection in bortezomib-

based regimens and it will be considered as an effec-

tive parameter on OS. 
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ABSTRACT
Objectives: The study was conducted for the purpose of determining the validity and reliability of the
“Undergraduate Nursing Clinical Evaluation Form (CEF)” in a Turkish sample. 
Methods: One hundred sixty-seven students enrolled in Faculty of Health Sciences Department of Nursing
participated in the study. Study data were collected via the Student Description Form and CEF. The Cronbach's
α internal consistency coefficient was calculated for the reliability of the total scale. Pearson correlation analysis
was used to determine the correlation between items and total scores. 
Results: In the validity of the scale, CFA was used to investigate the consistency of the scale with the original
scale. When the fit indices of the model tested using CFA were examined, it was seen that the chi-square value
was significant. When the Cronbach's α reliability coefficients were examined, the reliability of the form was
found to be quite good in terms of domains and total score. The correlations between the items and total scale
score ranged between 0.42 and 0.77. Cronbach's α coefficient was greater than 0.90 for each item. 
Conclusions: Undergraduate Nursing Clinical Evaluation Form is a valid and reliable tool that can be used in
the Turkish culture.
Keywords: Nursing, clinical evaluation, validity, reliability

Theoretical knowledge and clinical teaching are in-
separable parts of nursing education as in the ed-

ucation programs of all practice-based disciplines [1,
2]. Students gain professional confidence in the fields
where clinical teaching is applied. Clinical practice
provides students the opportunity to integrate the the-
oretical knowledge and practice taught in the school
by experiencing and practicing in a real environment.
It also allows students to use their knowledge in a real-
world environment, develop their psychomotor skills,
and improve professional relationships [3, 4]. In clin-
ical practice, students have the opportunity to practice

what they learn and to see role models that prepare
them for the future. At the same time, they develop
critical thinking and problem-solving skills and re-
ceive the opportunity to see the relationships between
health team members [4-7]. 
      Factors such as the type of clinical setting, atti-
tudes, and the experiences of the instructor are impor-
tant in shaping the clinical experience of students [8].
Relevant studies have focused on identifying students'
current and previous clinical practice experiences, and
their perceptions of the clinical training process [1, 9,
10-12]. In the study conducted by Chan [13], it was
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reported that clinical practice environments could not
provide a positive learning environment for students.
In the study conducted by Papathanasiou et al. [14] in
order to evaluate nursing students’ perceptions of clin-
ical learning environments, it was determined that
there was a significant gap between the students’ ex-
pectations of the clinical learning environment and the
reality. As a result of the study, it was recommended
that the education framework be reorganized. In an-
other study, it was stated that instructors and nurses in
the clinic play a particularly important role in integrat-
ing nursing students into the clinical environment dur-
ing clinical practice [15]. In a qualitative study
conducted by Serçekuş and Başkale [16] in Turkey, it
was determined that nursing students were negatively
affected if feedback was given by instructors in front
of patients. In the study conducted by Arkan et al. [17],
it was emphasized that the most significant factor in
students’ clinical learning was the attitude of instruc-
tors. 
      During clinical practices, the psychomotor skills
students have acquired previously are evaluated along-
side their cognitive and affective capacities [18]. The
evaluation of students during clinical practice is one
of the main focuses of nursing education, in order to
ascertain that clinical learning goals have been met.
Evaluation is an inseparable part of education and is a
dynamic process that aims to ensure students learn and
develop [19, 20]. On the other hand, students are also
expected to give feedback about their experiences after
the clinical practice. It is very important for the eval-
uation process that educators be provided with feed-
back that adequately represents the views of the
students because health care organizations require stu-
dent feedback to shape educational programs and ac-
tivities for personal development [8]. 
      There are limited evaluation tools that nursing stu-
dents can use to provide feedback at the end of clinical
practice. In addition, it has been reported that some
tools available are problematic in terms of their ability
to provide correct evaluation, since they are hard to
understand and there are too many deficiencies in the
open-ended question format [21, 22]. Therefore, there
is a need to develop a tool that can provide feedback
which helps instructors to provide a successful clinical
practice environment. It was determined in the litera-
ture review that there is no evaluation tool that nursing
students in Turkey can use to give feedback about their

clinical practice. It is thought that the use of a meas-
urement tool in which nursing students evaluate the
current state of clinical practice in all its aspects will
contribute to identify and solve problems in clinical
training. 
      This study was thus conducted to test the Turkish
validity and reliability of the Undergraduate Nursing
Clinical Evaluation Form (CEF) developed by Porter
et al. [8]. 

Research Questions
      Is the Undergraduate Nursing Clinical Evaluation
Form (CEF) for nursing students valid and reliable?

METHODS

      The study was conducted methodologically with
nursing students between December 2018 and January
2019. 
      The sample of the research consisted of second,
third and fourth-year students at the Nursing Depart-
ment of the Faculty of Health Sciences at Bursa
Uludag University at the end of the fall semester of
the 2018-2019 academic year. Among the students in-
cluded in the sample, second-year students had com-
pleted internal medicine nursing internship practices;
third-year students had completed obstetrics and gy-
necology nursing internship practices; and fourth-year
students had completed public health nursing, psychi-
atric nursing, and surgical diseases nursing internship
practices. First-year nursing students were excluded
from the research since they had not yet had clinical
practice experience at the time of the study. 
      In the literature, three rules are mentioned for the
determination of the sample size in validity and relia-
bility studies. It is emphasized that at least five people
should be included per item in order to perform factor
analysis. Itis recommended that there be 10 people per
item if there is no problem in reaching the sample [23].
If there is a serious limitation in sampling it is recom-
mended that the size of the sample be at least 100 peo-
ple. Ten students were included per item in order to
perform the validity and reliability study of the 30-
item CEF, and the size of the sample was calculated
as 210 students. Two hundred twenty students who
met the research criteria were included in the sample.
However, 53 students were excluded from the sample

551 The European Research Journal   Volume 7   Issue 6   November 2021



Eur Res J 2021;7(6):550-558 Arkan et al

since they did not fully complete the form and analy-
ses were performed on 167 students. The percentage
of the sample reached was 75%. 

Data Collection Tools 
      The data of the research were collected using the
Student Introduction Form and the CEF.

Student Introduction Form 
      This form includes questions about the age, gen-
der, year-of-study, and clinical practice fields of the
students.

Undergraduate Nursing Clinical Evaluation Form
(CEF) 
      This was developed by Porter et al. [8] in 2011. It
is an evaluation tool that can be used by nursing stu-
dents to provide feedback at the end of the clinical
practice process. The form consists of 21 items and
five domains. The domains are “Orientation”, “Clini-
cal Educator/Teacher”, “Ward Staff and Environ-
ment”, “Clinical Hurdles” and “University”. The form
has a 5-point Likert type (1 = never, 2 = rarely, 3 =
sometimes, 4 = often, 5 = always). The lowest score
that can be obtained from the form is 21 and the high-
est score is 105. The Cronbach's α value of the form
is 0.90 [8].

Data Collection 
1. Language Validity 
      For language validity, the form was translated
from English to Turkish independently by three Turk-
ish linguistic scientists. Afterward, the researchers
evaluated the most appropriate translation for each
item and prepared a common Turkish text. The scale,
which was translated into Turkish, was retranslated to
English by two linguistic scientists who were fluent in
both Turkish and English and the translated form was
compared with the original form. Inappropriate state-
ments were revised to ensure language validity. 

2. Content Validity 
      After language validity had been ascertained, the
draft form was presented to 10 experts in psychiatry,
internal medicine, surgery, nursing principles, pedi-
atric nursing, and nursing management to obtain their
opinions. The experts were asked to evaluate the draft
form in terms of both language and content. The ex-

perts scored each item as follows: “4” if an item did
not need to be changed; “3” if a minor change was rec-
ommended; “2” if a major change was recommended;
and “1” if it was recommended that an item be re-
moved for being inappropriate. 

3. Application Process 
      The draft scale developed was given nursing stu-
dents who were not included in the sample for a pilot
application and its intelligibility and the application
process were evaluated. 

4. Construct Validity 
      Confirmatory Factor Analysis (CFA) was used to
validate the factors present in the original form of the
scale for construct validity. Prior to the analysis, the
data set was examined and missing data, extreme val-
ues, and normality were checked. The data were ana-
lyzed using the lavaan 0.6-3 package in the CFA
RStudio Desktop 1.2.1335 for the construct validity
of the scale. 

5. Determination of Reliability 
      To determine the reliability of the CEF, which was
developed by Porter et al. and consists of 21 items and
5 domains (orientation, clinical educator/teacher, ward
staff and environment, clinical hurdles, and univer-
sity), the Cronbach's α reliability coefficients were cal-
culated from among the internal consistency methods
and item-total score analyses were performed. 
      The students were asked to fill out the question-
naire given by the researchers. Care was taken that the
time taken to complete questionnaires did not interfere
with students' lecture hours. The maximum length of
time it took for students to complete the form was cal-
culated to be 15 minutes. The completed question-
naires were collected and evaluated. 

Ethical Consideration 
      Written permission was obtained by email from
the corresponding author Joanne Porter, who devel-
oped the form, in order to use the CEF in the research.
Written permission was obtained from the Health Sci-
ences Research and Publication Ethics Committee of
Bursa Uludag University (Decision No: 2018-06). Stu-
dents who agreed to participate in the research were
informed that all of the data would be used for scien-
tific purposes and that their answers would not affect
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their course marks in any way. Their informed consent
was then obtained. 

Statistical Analysis 
      Statistical analysis of the data was performed in
the SPSS 23.0 (IBM Corp. Released 2015. IBM SPSS
Statistics for Windows, Version 23.0. Armonk, NY:
IBM Corp.) statistics package program. The demo-
graphic data of the students were presented as fre-
quency and percentage for qualitative variables and
mean and standard deviation for qualitative variables.
The Cronbach's α internal consistency coefficient was
calculated for the reliability of the total scale and five
domains. Pearson correlation analysis was used to de-
termine the correlation between items and total scores.
In the validity of the scale, CFA was used to investi-
gate the consistency of the scale with the original
scale. Prior to the analysis, the data set was examined
and missing data, extreme values, and normality were
checked. The data were analyzed using the lavaan 0.6-
3 package in the CFA RStudio Desktop 1.2.1335 for
the construct validity of the scale. In the interpretation
of the CFA result, the ratios of the chi-squared value
to the degree of freedom, CFI, RMSEA, and SRMR
fit indices were used. The significance level was ac-
cepted as α = 0.05. 

RESULTS

      The sociodemographic characteristics of the nurs-
ing students included in the study are given in Table
1. When the students evaluated their clinical practice
with the CEF, it was determined that the highest score
was in the “clinical educator/teacher” domain and the
lowest score was in the “ward staff and environment”
domain (Table 2). 

Construct Validity of Undergraduate Nursing Clin-
ical Evaluation Form (CEF) 
      When the fit indices of the model tested using CFA
were examined, it was seen that the chi-square value
was significant (χ2 = 370.543; p < 0.001). Fit indices
and acceptable values obtained in the study are given
in Table 3. According to these results, it was deter-
mined that the χ2/sd, CFI, SRMR, and RMSEA values
were within the acceptable limits and that the study
provided construct validity. 

Reliability of Undergraduate Nursing Clinical
Evaluation Form (CEF) 
      The reliability coefficient obtained in the study of
Porter et al. [8] and reliability coefficients obtained in
our study are given in Table 4. When the Cronbach's
α reliability coefficients were examined, the reliability
of the form was found to be quite good in terms of do-
mains and total score. Pearson's Moment Correlation
Coefficient was calculated for the CEF items used in
the study and the internal consistency of each item
with the scale as a whole was determined (Table 5).
The correlations between the items and total scale
score ranged between 0.42 and 0.77, and the Cron-
bach's α coefficient was greater than 0.90 for each
item. According to the results of the item analysis, it
was found that the reliability of the form was good.
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DISCUSSION

      In this study, conducted to determine the validity
and reliability of the Turkish version of the CEF de-
veloped by Porter et al. [8], the opinions of ten experts

about language and content validity were obtained The
fit index of the form in terms of items and scale was
found to be greater than 0.90. The data obtained from
the study shows that the language and content validity
of the form was ensured and that the form measures
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the subject sufficiently. 

Construct Validity of Undergraduate Nursing Clin-
ical Evaluation Form (CEF) 
      The construct validity of the 21-item CEF and its
five domains, (orientation, clinical educator/teacher,
ward staff and environment, clinical hurdles, and uni-
versity) was investigated through CFA. In the CFA, a
number of fit indices are used to determine the con-
struct validity of the scale. Fit indices are used in order
to evaluate the fitness between the theoretical model
and the actual data. Since the fit indices have different
advantages compared to each other, it is recommended
that more than one fit index be used in the CFA [24].
Accordingly, it was determined that the chi-square
value of the model tested with the CFA was significant
(χ2=370.543; p < 0.001). Moreover, it is stated that the
possibility that the chi-square test will be significant
may increase significantly with an increase in the sam-
ple size and it is recommended that the χ2/SD ratio be
considered [25]. In order to test which CFA model best
represented the present dataset several fit indices were
selected: root-mean-squared error of approximation
(RMSEA) [26], comparative fit index (CFI) [27], chi-
square, and change in chi-square/degrees of freedom
between models [25]. RMSEA is a measure of the av-
erage of the residual variance and covariance; good
models have RMSEA values that are at or less than
0.08 [8]. CFI is an index that falls between 0 and 1,
with values greater than 0.90 considered to be indica-
tors of good fitting models [28]. In the current study,
the χ2/SD, CFI, SRMR, and RMSEA values were
found to be within acceptable limits. It can therefore
be stated that the study provides construct validity. 

Reliability of Undergraduate Nursing Clinical
Evaluation Form (CEF) 
      The Cronbach’s α coefficient indicates whether
the items measure the same characteristic and whether
the items are associated with the measured subject.
This value should be as close to 1 as possible in scales.
A value between 0.60 and 0.80 indicates that the scale
is very reliable; a value between 0.80 and 1.00 indi-
cates that the scale is highly reliable [29, 30, 31, 32,
33, 34]. When the Cronbach’s α reliability coefficients
obtained in our study were examined, the reliability of
the Turkish version of the Clinical Evaluation Form

(CEF) was found to be good in terms of the domains
and the total score. In the original study, the Cron-
bach’s α values of the form in terms of domains and
total score were also found to be greater than 0.70 [8].
This result shows that the Turkish version of the form
is similar to the original version and has a strong in-
ternal consistency. 
      The correlation coefficient is an indicator of
whether the items in the scale measure the desired
quality in item analysis [29-32, 34, 35]. This value
should be greater than 0.20 in a positive direction [30].
In our study, the correlation of items with the total
scale score ranged between 0.42 and 0.77. Item-total
score correlation coefficients were found to be in a
positive direction and greater than 0.20. According to
these results, it can be stated that all items of the scale
had a high correlation with total score, that the desired
quality of the scale was measured sufficiently, and that
the item reliability of the scale was high. Since item-
total score correlations were not given in the original
study, our results could not be compared with the orig-
inal form [8]. 

CONCLUSION

      In conclusion, clinical practice can only be suc-
cessful if the instructor is able to comprehensively
evaluate the process and eliminate any deficiencies. In
this process, obtaining feedback from students about
their clinical practice is very important. Thanks to this
feedback, problems can be detected and the necessary
precautions taken; thus, a more effective learning en-
vironment can be achieved. There is thus a need for a
valid and reliable evaluation tool that students can use
to correctly evaluate their experience of the process.
This study has demonstrated that the Turkish version
of the CEF is a valid and reliable measurement tool.
It is suggested that nursing students use this form to
evaluate clinical practice and thus eliminate a signifi-
cant gap in this field. 
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ABSTRACT
Objectives: In this study, demographic characteristics, comorbidities, presenting symptoms, physical
examination findings, laboratory findings, and administered drugs of the discharged or deceased patients
admitted to our hospital and hospitalized with the COVID-19 diagnosis were compared to investigate the
factors that affect mortality. 
Methods: A retrospective study was performed and included COVID-19 pneumonia patients. 390 consecutive
discharged or deceased patients, who were hospitalized in our hospital between March 20 and May 20, 2020,
after detection of pneumonia and diagnosis of COVID-19, were included in the study. 
Results: Of the 390 patients included in the study, 352 (90.25%) were discharged after recovery, while 38
(9.75%) were deceased. The average age of all the patients was 49.46 ± 17.86 years, the average age of the
discharged patients was 47.19 ± 16.76 years, and the average age of the deceased patients was 70.42 ± 13.7
years. The average age of deceased patients was significantly higher. Of all the patients, 40.8% was PCR
positive. 
Conclusions: The present study revealed that the drugs that patients take due to their comorbidities have no
effect on the prognosis of the disease and that the presence of comorbidity itself is indicative of the poor
prognosis. Taking into account the PCR positivity of 57.9%, even in deceased patients, we believe PCR is
inadequate in the diagnosis, and CT is much more valuable in this regard. 
Keywords: COVID-19 disease, CT images, pneumonia, reverse transcription polymerase chain reaction

Since December 2019, the new Severe Acute Res-
piratory Syndrome Coronavirus 2 (SARS-CoV-2)

outbreak has turned from a small unknown atypical
pneumonia cluster into a global pandemic. Coron-
avirus disease 2019 (COVID-19) now affects over 200
countries with more than 11 669 259 confirmed cases

and nearly 539 906 deaths worldwide [1]. SARS-CoV-
2 has similar features to Severe Acute Respiratory
Syndrome (SARS-CoV) and Middle East Respiratory
Syndrome (MERS) coronavirus, and enters the cells
through Angiotensin-Converting Enzyme 2 (ACE2)
receptor, as the main entry point to infect cells [2, 3].
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Its mortality rate varies according to age and the pres-
ence of a chronic disease. While the mortality rate is
0.2% in healthy young adults, this rate is >10% in the
elderly with chronic diseases [4]. Limited information
has been available to describe the presenting charac-
teristics and outcomes of COVID-19 patients requir-
ing hospitalization in Turkey. In a retrospective cohort
study from China, hospitalized patients were predom-
inantly men with a median age of 56 years; 26% re-
quired intensive care unit (ICU) care, and there was a
28% mortality rate [5]. Italy is among the most se-
verely affected countries, with 242.173 confirmed
cases, 34.026 deaths, and an observed lethality rate of
14.1%, according to the most recent estimates of July
9th, 2020 [6]. Turkey has reported total of 209.962
confirmed cases along with 5300 deaths due to
COVID-19 until July 9th, 2020 [7]. Although it is not
yet possible to say anything about the differences be-
tween mortality rates, there are differences between
demographic characteristics and comorbidity preva-
lences[8]. Research on the potentially modifiable risk
factors related to the increased susceptibility to infec-
tion or worse outcomes among those infected, focuses
on cardiovascular comorbidity, cerebrovascular dis-
eases, hypertension, and diabetes [8, 9]. 
      In this study, demographic characteristics, comor-
bidities, presenting symptoms, physical examination
findings, laboratory findings, and administered drugs
of the discharged or deceased patients admitted to our
hospital and hospitalized with the COVID-19 diagno-
sis were compared to investigate the factors that affect
mortality.

METHODS

      Following the approval of the ethics committee of
our hospital for this retrospective research, 390 con-
secutive discharged or deceased patients, who hospi-
talized in our hospital between March 20 and May 20,
2020, after detection of pneumonia and diagnosis of
COVID-19, were included in the study. Patients whose
hospitalization continued, patients under the age of 18,
patients with CT findings incompatible with COVID-
19 pneumonia, and patients whose data were not avail-
able were excluded from the study. 
      All the patients had specific symptoms of COVID-
19 infection, specific signs of viral pneumonia were

present in computerized thoracic tomography (CT) in
addition to laboratory findings. Infection in 159 pa-
tients was confirmed using reverse transcription poly-
merase chain reaction (RT-PCR). Two hundred
thirty-one patients with negative RT-PCR results were
diagnosed with COVID-19 by clinical, laboratory and
imaging findings in accordance with Ministry of
Health COVID-19 guidelines. In line with our hospital
protocol, all COVID-19 patients underwent a detailed
history, electrocardiography, standard biochemical and
hematological tests after their admission to the emer-
gency room. Patients included in the study were
treated in accordance with the COVID-19 guidelines
of the Ministry of Health. The patients were divided
into two groups: those who were recovered and dis-
charged and those who were deceased. 
      Clinical data of all patients, including gender, age,
risk factors (coronary artery disease, chronic obstruc-
tive pulmonary disease, etc.) drugs used were col-
lected through the hospital information management
system and Social Security Institution Medulla sys-
tem. 
      The institutional ethics board of the Gazi Yasargil
Training and Research Hospital, an affiliate of the
University of Health Science, reviewed and approved
this retrospective study. 

Statistical Analysis 
      The SPSS Version 22.0 (IBM Corp. Released
2013. IBM SPSS Statistics for Windows, Version 22.0.
Armonk, NY: IBM Corp.) was used for statistical
analysis. The normality of data was tested by using the
Kolmogorov Smirnov test, continuous variables were
compared with the Mann Whitney U test, and categor-
ical variables were compared using the chi-square test.
A p - value of < 0.05 was considered significant. 

RESULTS

      Of the 390 patients included in the study, 352
(90.25%) were discharged after recovery, while 38
(9.75%) were deceased. The average age of all the pa-
tients was 49.46 ± 17.86 years, the average age of the
discharged patients was 47.19 ± 16.76 years, and the
average age of the deceased patients was 70.42 ± 13.7
years. The average age of the deceased patients was
significantly higher (p < 0.001). Of all the patients,
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40.8% was PCR positive. PCR positivity was signifi-
cantly higher by 57.9% in deceased patients (p =
0.024). There were no gender differences between the
two groups and in all patients (Table 1). 
      The duration between symptom onset and hospi-
talization was 5.32 ± 2.81 days in all patients included
in the study. The most common symptoms were cough
by 52.1%, fever by 38.2%, and fatigue by 30%, re-
spectively. In the comparison of the symptoms of the
patient groups, there was no significant difference be-

tween symptoms other than dyspnea, and the inci-
dence of dyspnea was found to be higher in deceased
patients (47.4%) than in the discharged patients
(19.9%) (p < 0.001). 
      According to the results of the physical examina-
tion between the groups, the mean saturation in de-
ceased patients was 90%, and 96% in the discharged
patients. The mean saturation was significantly lower
in the deceased group (p < 0.001). 
      The presence of comorbidity was significantly
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higher in the deceased group (p < 0.001).). The most
common additional disease in the deceased group was
hypertension by 60%. HT, DM, cerebrovascular dis-
ease and dementia were significantly higher in the de-
ceased group (p < 0.001, p = 0.003, p = 0.016 and p =
0.006, respectively) (Table 1). 
      Considering the drug use in the deceased group,
antithrombotic, diuretic, beta blocker, ARB, calcium
channel blocker, oral antidiabetic and insulin use was
significantly higher (p < 0.001, p < 0.001, p = 0.011,
p < 0.001, p < 0.001, p = 0.031 and p < 0.001, respec-
tively), whereas there was no statistical difference in
the use of ACE inhibitors compared to the discharged
patients (p = 0.27). 
      In the examination of the laboratory findings of
the patient groups, hemogram parameters leukocyte
and lymphocyte counts were significantly higher in
the deceased patients (p = 0.001 and p < 0.001, respec-
tively), while hemoglobin and hematocrit levels were
significantly lower (p = 0.011, p = 0.003, respectively)
(Table 2). 

      Of the biochemical parameters, albumin was sig-
nificantly lower, while CRP, LDH, urea, creatine, D-
dimer and troponin were significantly higher (p <
0.001). 
      In the evaluation of lung involvement in thoracic
CT, perihilar involvement, ventral and dorsal involve-
ment, and bilateral lung involvement were signifi-
cantly higher in the deceased patients (p < 0.001)
(Tablo 3) (Fig. 1). 

DISCUSSION

      In the study, advanced age and comorbid factors
such as hypertension and diabetes were found to be
significantly higher in deceased patients in line with
the literature. In deceased patients, the most common
comorbidity was hypertension by 60%, in line with the
literature [8, 10]. Although preliminary studies re-
ported higher COVID-19 incidence in the male gen-
der, subsequent studies found no difference between
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Fig.1. CT scan of 53-year old female with COVİD-19. Bilateral ventral and dorsal located ground glass opacities.
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the genders as in the present study [11, 12]. We be-
lieve, the higher infection incidence in the male gender
in the preliminary research was due to the fact that
most of affected patients associated with the seafood
wholesale market were male workers. 
      The most common presenting symptoms of the pa-
tients were cough by 52.1%, fever by 38.2%, and fa-
tigue by 30%, respectively, in line with the literature
[8, 13]. As expected, dyspnea incidence was higher in
the deceased group, and thus saturations were lower. 
Some studies have reported that ACE/ARB use in-
creases mortality [3, 14-16]. However, many studies
and meta-analysis studies have shown no such risk
[17–19], and major cardiology scientific associations,
including the ACC, HFSA, AHA, and ESC Hyperten-
sion Council, have rejected these correlation hypothe-
ses [20]. The significantly higher use of
antithrombotics, diuretics, beta blockers, ARBs, cal-
cium channel blockers, oral antidiabetics and insulin
in the deceased group in the study is believed to be
due to the presence of hypertension and diabetes, not
the drugs used. Although the use of all antihyperten-
sives was significantly higher in the deceased group
compared to the discharged group, it is important to
note that the use of ACE inhibitors did not differ be-
tween the groups, indicating that the use of ACE in-
hibitors does not increase the risk of mortality. 
      In the laboratory findings, the infection indicators
CRP, leukocyte and albumin (as negative acute phase
reactants) were significantly different between the two
groups as expected. (Table 2). In the deceased group,
CRP, LDH, urea, creatine, D-dimer, troponin, leuko-
cyte and lymphocyte levels were significantly higher,
while albumin, hemoglobin, and hematocrit levels
were significantly lower. Many studies have shown
similar results to our findings, but despite the fact that
lymphopenia was observed in COVID-19 patients
with particularly poor prognosis and in many patients
in our study, the mean lymphocyte levels in both
groups were within the normal limits, but the lympho-
cyte count in deceased patients was found to be sig-
nificantly higher compared to discharged patients
[10–12]. 
      Laboratory values suggest that COVID-19 infec-
tion may be associated with cellular immunodefi-
ciency, coagulation activation, myocardial damage,
hepatic damage, and kidney damage. We believe that
the cause of mortality in COVID-19 pneumonia is hy-

poxia and shock caused by the direct effect of the
virus, and the cytokine storm that develops due to in-
flammatory response. 
      In the evaluation of lung involvement in thoracic
CT, perihilar involvement, ventral and dorsal involve-
ment, and bilateral lung involvement were signifi-
cantly higher in the deceased patients. In the literature
review, it was found that there are findings indicating
that bilateral lung involvement increases mortality,
similar to the results of this study [21].  However, there
was no study of perihilar involvement in particular. 

CONCLUSION

      The present study suggests that advanced age,
presence of comorbidity, the levels of laboratory pa-
rameters such as CRP, creatine, D-dimer, troponin, he-
moglobin and albumin, and bilateral and perihilar
involvement in CT can be considered as a sign of poor
prognosis in COVID-19 patients. The present study
revealed that  the presence of comorbidity itself is in-
dicative of the poor prognosis. More comprehensive
and detailed studies are needed to determine the death
effect of drug use. Taking into account the PCR posi-
tivity of 57.9%, even in deceased patients, we believe
PCR is inadequate in the diagnosis, and CT is much
more valuable in this regard. 
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Prediction value of creatine kinase level in conservative treated

unruptured tubal ectopic pregnancies
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ABSTRACT
Objectives: An ectopic pregnancy (EP) occurs when a fertilized ovum implants outside the endometrial cavity.

We investigated the creatine kinase (CK) enzyme in conservatively treated EP to determine the resolution time

and predict cases that may progress to surgical intervention. 

Methods: We include 43 patients with stable vital signs at recruitment. All participants were examined by

using transvaginal ultrasound (TVUS). Beta human chorionic gonadotropin (β-hCG) and creatine kinase (CK)

levels were also measured. In cases diagnosed with EP, intramuscular methotrexate (MTX) at a dose of 50 mg

/ m2 was administered and monitored with β-hCG titers.  Follow-up continued until β-hCG titer became

negative, or surgery became mandatory due to acute abdominal pain. 

Results: The mean β-hCG Level in the presence of an adnexal mass was statistically significantly higher than

the mean level in patients in whom TVUS failed to define a mass. The mean β-hCG level in the surgical

exploration group of patients was significantly higher than in those who did not require surgery. At a cut-off

of 6486 mIU/mL, β-hCG could predict the emergence of acute abdomen with a sensitivity of 75% and a

specificity of 94.3%. We examined CK level to contribute the test's specificity, but we found no difference

among cases with and without surgical exploration. 

Conclusions: In patients treated conservatively for EP, CK levels at the outset neither predict an acute abdomen

to emerge nor shed light on the resolution period in patients who respond to medical therapy.

Keywords: Ectopic pregnancy, creatine kinase enzyme, β-hCG level, methotrexate

Ectopic pregnancy (EP) is a condition when fertil-

ized ovum implants anywhere other than the en-

dometrial cavity [1, 2]. EP is a life-threatening

condition if it is not detected, monitored, and treated

in time. Many risk factors have been identified for EP

[3]. We might divide them into three main groups:

high, moderate, and low-risk factors. High risk is: if

previous pregnancy of the patient was an EP; previous

tubal surgery or tubal sterilization; tubal pathology de-

fined by hysterosalpingography or laparoscopy; use of

the intrauterine device (IUD); surgical sterilization; in-

trauterine diethylstilbestrol (DES) exposure. The mod-

erate-risk group is a history of genital infections

(gonorrhea, chlamydia), smoking, and patient infertil-

ity. The low-risk group includes a history of previous

pelvic or abdominal surgery, vaginal douche, and early

sexual intercourse in patients. 

      As we know, some pathophysiological changes

occur in ectopic pregnancy. In the literature, 95% of

EPs are tubal pregnancies [4]. The authors reported
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that implantation takes place in the lumen, and then

infiltration continues extraluminal by penetrating the

lamina propria and muscularis layer [5]. We already

know three scenarios for tubal pregnancies: involu-

tion, tubal abortion, or rupture of EP. The rupture of

the fallopian tubes occurs between 6 and 12 weeks,

depending on the location and early diagnosis of the

EP [6]. Ampullar EP, most common type of tubal EP.

In that localization, tubal rupture most frequently oc-

curs on the 12th of the gestational week. Isthmus is

the second most common place for implantation of EP

[7]. In this part of the tube, the lumen is narrow, the

rupture of the tube occurs in an earlier pregnancy pe-

riod. 

      Creatine kinase (CK) is a protein with a molecular

weight of 86,000 kDa. There are three types (isoen-

zymes) of CK: CK-I or BB is primarily found in the

brain and smooth muscle, CK-II or MB primarily in

the heart, CK-III or MM primarily in skeletal muscle

[8-10]. 

      CK activity is associated with gender, age, race,

and muscle mass and shows physiological variations.

The reference range for women is 10-79 U/L, and men

are 17-148 U/L. The height of CK occurs primarily as

a result of brain, heart, or muscle damage. 

      CK is not a frequently used test in gynecology and

obstetrics practice. Maternal serum CK level has been

investigated as a marker in the diagnosis of EP. It was

significantly higher in patients with tubal pregnancy

than patients with missed abortion or normal intrauter-

ine pregnancy [11]. Develioglu et al. [12] found out

to CK levels were higher in isthmic than ampullary

and higher in ruptured than in unruptured cases of EP.

CK levels were higher in the isthmic localization of

EP because damage to muscle infiltration in this part

of the tuba occurs more rapidly in less time. Currently,

the most valuable tests for the diagnosis of EP are the

measurement of human beta-chorionic gonadotropin

(β-hCG) in serum and transvaginal ultrasound (TVUS)

screening [13]. 

      The use of these tests separately and in combina-

tion can be diagnostic but does not always determine

treatment modalities. There are previously published

studies to utilize biomarkers to manage and treat the

patient promptly [14, 15]. In this study, we planned to

examine the CK enzyme in conservatively treated ec-

topic pregnancies to determine the resolution period

of ectopic pregnancy and predict cases that may

progress to tubal rupture. 

METHODS

      Forty-three patients treated conservatively for EP

at the Department of Obstetrics and Gynecology of

Uludag University Medical School during the period

extending from March 2004 to November 2007 were

included in this study. All included cases had stable

vital signs at admission evaluated by TVUS, β-hCG,

and CK measurements. Exclusion criteria for this

study were: patients with acute abdomen, factors that

increase CK and CK-MB levels (trauma, muscle dam-

age, intramuscular injection, diagnosed cardiac dis-

ease), and contraindication to the use of methotrexate

(liver diseases, psoriasis, rheumatoid arthritis, aplastic

anemia). Patients diagnosed with EP were given intra-

muscular MTX at a dose of 50 mg/m2 and were fol-

lowed up with β-hCG titers. β-hCG values were

measured on the 4th and 7th days of MTX administra-

tion. Patients with the β-hCG decline of 15% or more

were followed weekly until they became negative. At

the same dose, the second MTX administration was

given to the patient whose β-hCG titers decreased by

less than 15% on the 4th and 7th days of the first MTX

dose. The patients were divided into two groups ac-

cording to their response to MTX treatment: medical

treatment responders and group requiring surgical ex-

ploration due to acute abdomen after MTX treatment.

Gestational age at the time of diagnosis, β-hCG and

CK levels, and TVUS findings were determined in

both groups. We also compared the mean size of the

extra-ovarian mass, presence of gestational sac, mean

size of gestational sac, presence and size of fetal

nodes, and fetal cardiac activity in both groups. We

also evaluated the factors that can affect the resolution

time in MTX responded group: age of the patients, ob-

stetric history, ectopic pregnancy history, gestation pe-

riod, MTX dose, and BMI. Uludag University Faculty

of Medicine Ethics Committee approved this study. 

Statistical Analysis 

      Continuous variables were given with their mean

and standard deviations. Mann-Whitney U-test was

used for intergroup comparisons, and the Spearman

correlation coefficient was used to define the relation-

ship between variables. Linear regression analysis was
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used to evaluate the independent variables that were

shown to be separately correlated with the dependent

variable. Receiver operating characteristics (ROC)

analysis was used to determine the sensitivity and

specificity of the diagnostic tests. A p < 0.05 was con-

sidered statistically significant. SPSS 13.0 (Chicago,

IL, USA) program was used for statistical evaluations.

RESULTS

      The mean gestational age of the 43 patients in-

cluded in the study were 48.9 ± 13.6 days, mean age

of patients 29.7 ± 5.5 years (29; 22-44), mean body

weight 65.5 ± 10.3 kg; mean BMI 24.6 ± 3.3 kg/m2;

mean body area 1.71 ± 0.1; mean β-hCG level was

3584 ± 5165 mIU/mL; mean MTX dose was 84.7 ±

7.0 mg. 

      Seven patient had previous EP history. TVUS re-

vealed an extra-ovarian adnexal mass in 31 (72.1%)

patients, the mean size of the mass was measured as

21.8 ± 6.5 (20; 11-35) mm. Gestational sac within the

mass in 18 (41.9%), a fetal node in 3 (7.0%), and fetal

cardiac activity in 2 patients (4.7%) were found out.

The β-hCG levels detected on the day of diagnosis did

not show a statistically significant difference with the

age of patients (r = 0.120; p = 0.44). Comparison of

β-hCG level according to obstetric and ultrasono-

graphic variables are presented in Table 1. 

      There was no relationship between β-hCG levels
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and obstetric variables (Table 1). However, the mean

β-hCG level of 31 patients with an extra-ovarian mass

statistically significantly higher than the mean level in

patients in whom TVUS failed to define a mass (4634

± 5725 vs. 873 ± 1163 mIU/mL; p = 0.003). In addi-

tion, in three cases with fetal nodes, β-hCG levels are

significantly higher compared to cases where gesta-

tional sacs are seen as anembryonic. 

      Comparison of Creatine Kinase level according to

obstetric and ultrasonographic variables are presented

in Table 2. 

      There were no relationship between CK levels and

obstetric variables (p > 0.05). Although the mean CK

level of 31 patients with an extra-ovarian mass de-

tected TVUS seemed to be higher than those without

a mass. Still, this difference was of no statistical sig-

nificance (p = 0.096). The size of the extra-ovarian

masses also did not correlate with CK levels. Addi-

tionally, CK levels detected on the day of diagnosis of

EP did not show a statistically significant difference

with the age of patients (r = 0.099; p = 0.53). 

      Surgical exploration was indicated for acute ab-

dominal pain in eight (18.6%) patients during the fol-

low-up after MTX administration. Characteristics of

cases requiring surgical exploration are presented in

Table 3. 

      The variables between the surgical intervention

group and the medically treated group were investi-
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gated. There was no difference between these two

groups in terms of weight, BMI and MTX dose (p >

0.05). (Table 4)

      Comparisons of the gestational age, β-hCG and

CK levels between the patients with and without sur-

gical exploration are presented in Table 5 There was

no difference between the groups in terms of gesta-

tional age and CK levels on the day of the diagnosis

of EP (p > 0.05). But the mean β-hCG level in the sur-

gically explorated group was significantly higher

(9981 ± 7865 vs. 2122 ± 2898 mIU/mL; p = 0.003). 

      According to the ROC analysis the cut-off value

of β-hCG level in of ectopic pregnancy was 6486

(AUC = 0.829; SE = 0.093, Sensitivity= 75% and

Specificity 94.30%) with the 90.70% accuracy level

(Fig. 1). 

      Eight of 31 patients (25.8%) who had extra-ovar-

ian mass at the time of hospitalization required sur-

gery.  But an acute abdomen did not develop in any of

the patients whose extra-ovarian mass could not be
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identified by TVUS. For the prediction of acute ab-

domen, identification of an extra-ovarian adnexal

mass had a sensitivity of 100%, with the specificity of

34.3%. In the subgroup that underwent surgery among

patients with extra-ovarian mass, the mean size of

mass, defined as (25.6 ± 7.9 [22; 18-35]) mm, were

larger than in patients without an surgery intervention

(20, 5 ± 5.5 [20]); 11-31] mm) with (p = 0.10). 

      According to the ROC analysis, the theoretical ac-

curacy rate of extra-ovarian mass dimensions in pre-

dicting the development of acute abdomen due to EP

was 69.8% (AUC = 0.698; SE = 0.110, Sensitivity =

100% and Specificity = 30.40%) (Fig. 2). 

      In 35 patients who did not undergo surgery, EP re-

covered in an average of 24.8 ± 12.4 days following

MTX administration. We found no correlation be-

tween MTX doses and β-hCG (r = -0.063; p = 0.69),

CC (r = 0.254; p = 0.10) levels. The resolution period

was longer in patients with higher β-hCG levels at the

outset (r=0.556; p = 0.001). The presence of an ad-

nexal mass was also an independent determinant of

the regression in β-hCG levels that reflected the reso-

lution of EP (p = 0.081). CK levels at admission were

not predictive of this resolution time. 

      Comparison of resolution period according to ob-

stetric and ultrasonographic variables in patients with

MTX response is presented in Table 6. 

      There was no relationship between the resolution

period and ultrasonographic variables obstetric vari-

ables except primigravid. We found that the resolution

period was shorter in primigravida patients (20.6 ±

12.1, 27.6 ± 12.7; p = 0.048).

DISCUSSION

      EP incidence dramatically increased in the last two

decades. Every woman in reproductive age admitted

to the emergency department with abdominal pain

should be investigated for EP. Early diagnosis reduces

complications and mortality from EP and allows pa-

tients to be treated conservatively [16]. 

      Some of the EP resolves spontaneously without

medical treatment or surgical intervention [7]. Current

research shows no available method that differentiates

which cases can progress to rupture of the fallopian

tubes and have to be treated surgically as a first-line

treatment. In our study, we aimed to investigate crea-

tine kinase (CK) levels for this purpose. 

      Lavie et al. [11] conducted CK research as a

marker for EP diagnosis. In their study, CK levels were

significantly higher in tubal EP than in missed abor-

tion and intrauterine pregnancies. Elevation of CK

level in maternal serum has been explained by damage

caused by the invasion of trophoblasts in the muscular

layer of the Fallopian tube. 
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Fig. 1. The value of β-hCG in predicting acute abdomen.

Fig. 2. The value of extra-ovarian mass size in predicting

the acute abdomen.
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      However, most other studies in the literature dis-

agree with Lavie et al. [11]’s study. Vandermolen et

al. [17] found that the Level of CK at EP was within

the normal range, and there is no diagnostic value of

creatine in EP. Sarı et al. [18] found out in their study

what the CK levels of the induced, spontaneous, or

missed miscarriages and EP were not significantly dif-

ferent. Horne et al. [19] noted that biomarkers had

been studied extensively about EP, but the results have

been so conflicting that none have been put into clin-

ical use. And they have also pointed out the limitation

of the clinical utility of markers because of the vari-

able results of studies. 

      Develioğlu et al. [12], in their study, examined 32

tubal ectopic pregnancies which are undergoing salp-

ingectomy. In ruptured isthmic ectopic pregnancies,

β-HCG levels were lower, but CK levels were higher

than in other EP localizations. An elevated CK level

in isthmic localization was explained with rapid inva-

sion progression in a shorter time [12]. 

      Seven of our cases (16.3%) had a history of the

previous EP. This finding confirmed that it increases

the risk of recurrence of ectopic in patients with a pre-

vious EP [20]. 

      Our data shows that the duration of pregnancy and

the results of TVUS are not related. On the other hand,

TVUS results were more closely correlated with β-

hCG levels. These findings suggest a similar inference

to the study by Sivalingam et al. [14]. They highlight

the importance of using a combination of TVUS and

beta-hCG in the diagnosis of EP [14]. 

      Tawfiq et al. [21]’s study pointed out that MTX

should not be used to treat EP when initial beta-hCG

is > 4000 IU/L. 

      In our study, we found that the most effective pro-

ducers for acute abdomen were β-hCG values of ≥
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6486 mIU/ml and above, and an extraovarian mass of

≥ 17.5 mm. Combining these tests has a very high sen-

sitivity, but low specificity creates diagnostic inade-

quacy in predicting acute abdominal development due

to EP. To increase the specificity of diagnostic tests,

we aimed to benefit from CK levels in our study. Pre-

viously, Develioğlu et al. [12] examined CK in this

prospect and found that the highest CK values were

founded in ruptured isthmic pregnancy. In our study,

for patients with adnexal mass greater than 17.5 mm

defined by TVUS, the mean CK level (86.6 ± 57.3) of

the patients without acute abdomen was not different

from the patients with acute abdomen with the mean

CK level (87.4 ± 49.7). Although there was no rela-

tionship between CK and β-hCG level, it was found

that the level of CK did not differ according to TVUS

findings and gestational age. Our study shows that we

cannot benefit from CK levels as a predictor of reso-

lution time for medically treated and a predictor for

cases where surgical exploration is possible.

CONCLUSION

      As a result, In patients treated conservatively for

ectopic pregnancies, CK levels at the outset neither

predict an acute abdomen to emerge nor shed light on

the resolution period in patients who respond to med-

ical therapy.  We determined that the most effective β-

hCG value that could be used to predict acute

abdomen was 6486 mIU/mL. 
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Predictive value of calculated plasma osmolality and

atherogenic index of plasma for chronic limb-threatening

ischemia in lower extremity artery disease

Arda Aybars Pala , Yusuf Salim Urcun

Department of Cardiovascular Surgery, Adıyaman Training and Research Hospital, Adıyaman, Turkey 

ABSTRACT
Objectives: Chronic limb-threatening ischemia (CLTI) is the end-stage form of lower extremity artery disease
(LEAD) whose main reason is atherosclerosis. Plasma osmolality (PO) and plasma lipid levels affect the
development and progression of atherosclerosis directly. The purpose of this study was to investigate the
predictive effect of PO and atherogenic index of plasma (AIP) for the development of CLTI. 
Methods:A total of 324 patients who were diagnosed with LEAD were analyzed retrospectively. The clinical
stage of the disease was evaluated according to the Rutherford classification, and patients without CLTI were
defined as “Group 1” and patients with CLTI as “Group 2”. 
Results: There were 248 patients (mean age 64.44 ± 9.05 years and 73.4% male) in Group 1, and 76 patients
(mean age 66.62 ± 8.22 years and 76.3% male) in Group 2. In the multivariate regression analysis, CAD, PO,
CRP and AIP were defined as independent predictive factors for the development of CLTI (p = 0.015, p <
0.001, p = 0.007, p < 0.001; respectively). ROC curve analysis showed that, PO cut-off value for CLTI
development was 293.28 mOsm/kg (AUC: 0.821, p < 0.001) with 75% sensitivity and 74.2% specificity, and
AIP cut-off value was 0.23 (AUC: 0.740, p < 0.001) with 67.1% sensitivity and 68.5% specificity. 
Conclusions: The PO and AIP values in LEAD patients may be used as the new biomarkers of atherosclerosis
progression, and therefore as predictive factors for the development of CLTI.
Keywords: Atherogenic index of plasma, chronic limb-threatening ischemia, osmolality, lower extremity
artery disease

Peripheral artery disease (PAD) is a common dis-
ease with its main cause as atherosclerosis. Glob-

ally, more than 200 million adults live with PAD. PAD
is more common in men and its incidence is increas-
ing, especially in women over the age of 50. The most
significant risk factors identified for PAD are diabetes
mellitus, hypertension, hyperlipidemia, chronic renal
disease and smoking [1, 2]. Lower extremity artery
disease (LEAD) affects the lower extremity arteries

and although it is mostly asymptomatic, patients often
present with a hospital admission of intermittent clau-
dication. The end-stage form of LEAD associated with
high mortality and morbidity is chronic limb-threat-
ening ischemia (CLTI). The diagnosis of CLTI is made
clinically, and is characterized by ischemic resting
pain, ulcerations and gangrene as a result of arterial
blood flow insufficiency due to atherosclerosis pro-
gression [3].
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Plasma osmolality (PO) is associated with the amount
of minerals and particles dissolved in the blood. Since
it is accepted as an indicator of body hydration, and
since it affects endothelial cells, it has been associated
with the prognosis of diseases [4, 5]. Fasting blood
glucose, sodium (Na) and blood urea nitrogen (BUN)
are the main components of PO; and seperate studies
were conducted previously on the effects of each one
on vascular diseases [6-8]. However, there are no stud-
ies in the literature regarding the effect of changes in
PO calculated from these components on LEAD. 
      After understanding the role of plasma lipids in the
pathogenesis of atherosclerosis, studies have been
conducted to investigate the relationships between
lipid profiles and LEAD. Low levels of high-density
lipoprotein cholesterol (HDL-C) are among the
strongest plasma lipid risk factors for LEAD. There is
a relationship between triglyceride (TG) levels and
LEAD progression [9]. In the Framingham Offspring
Study, increased TG levels and decreased HDL-C lev-
els were associated with increased LEAD risk [10]. In
recent years, atherogenic index of plasma (AIP) has
been identified as a new predictor of atherosclerosis.
AIP is calculated with the logarithmic transformation
of TG/HDL-C ratio [11]. Based on this information,
we established the hypothesis that AIP could be a pow-
erful biomarker for the development of CLTI. 
      It is important to know the predictors of CLTI de-
velopment in patients diagnosed with LEAD, to detect
them earlier, and to plan the treatment strategy early
for these patients. For this reason, the purpose of this
study was to investigate the relation between the de-
velopment of CLTI and PO values and AIP values to
predict the progression of atherosclerosis in patients
with LEAD diagnosis, and to contribute to the pre-
ventability of atherosclerosis progression with more
effective treatment and follow-up. 

METHODS

      A total of 324 patients diagnosed with LEAD be-
tween January 2018 and June 2020 admitting to our
outpatient clinic were included in this study retrospec-
tively, and study approved by local ethics committee
(Adıyaman University Clinical Research Ethics Com-
mittee, 21.07.2020, 2020/7-3). The patient data were
found from the patient files and the hospital registra-

tion system. 
      The LEAD diagnosis in our outpatient clinic is
made with clinical examination of patients, ankle
brachial systolic pressure index (ABI) measurement
and color doppler ultrasonography [12]. Clinical stage
evaluation of the disease is done according to the
Rutherford classification. In the Rutherford Classifi-
cation, asymptomatic patients are expressed as “Cate-
gory 0”, mild claudication presence is expressed as
“Category 1”, moderate claudication presence is ex-
pressed as “Category 2”, severe claudication presence
is expressed as “Category 3”, presence of ischemic
rest pain is expressed as “Category 4”, presence of
minor tissue loss presence is expressed as “Category
5”, presence of major tissue loss is expressed as “Cat-
egory 6” [13]. In recent years, "CLTI" definition has
been used for category 4 and above in the Rutherford
classification [3]. 
      The patients who had a history of surgical or en-
dovascular intervention with a diagnosis of LEAD, pa-
tients with acute limb ischemia, patients with diabetes
mellitus diagnosis and using antidiabetic drugs, pa-
tients with chronic liver or renal disease, patients with
known malignancy or systemic inflammatory disease,
patients using steroid or statin group drug and patients
with familial hyperlipidemia were excluded from the
study. After applying these exclusion criteria, patients
diagnosed with LEAD and in categories 0, 1, 2 and 3
according to the Rutherford classification were in-
cluded in the study as "Group 1"; and the patients in
categories 4, 5 and 6, that is, those who developed
CLTI, were included in the study as ''Group 2''. The
demographic data, comorbidities, and routine blood
tests of the patients were evaluated. 

Laboratory analysis and calculation of PO and AIP 

      The venous blood samples of patients diagnosed
with LEAD were evaluated after 12 hours of fasting
by taking blood from the antecubital vein into EDTA
(ethylenediaminetetraacetic acid) tubes. The automatic
analyzer (Abbott CELL-DYN Ruby; Illinois, USA)
was used for complete blood count. Fasting blood glu-
cose, creatinine, BUN, Na, HDL-C, TG, low-density
lipoprotein cholesterol (LDL-C), total cholesterol
(TC) and C-reactive protein (CRP) levels were ana-
lyzed with (Abbott 16000; Illinois, USA) automatic
analyzer. 
      The following formula was used to calculate the
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PO: Osmolality = (BUN / 2.8) + (Glucose / 18) + (2 ×
Na). And the normal PO value range was described as
275 - 295 mOsm/kg [14].
      The following formula was used to calculate the
AIP: AIP = log10 (TG / HDL-C). In this calculation,
concentrations are expressed in mmol/L [11]. 

Statistical Analysis 

      The data were analyzed with SPSS 11.5 Program.
As descriptive, mean ± standard deviation and median
(minimum-maximum) values were used for quantita-
tive variables, and number of patients (percent) was
used for qualitative variables. Shapiro-Wilk test was

used to test the normality distribution of the data. In
terms of the quantitative variable, the difference be-
tween the two categories of qualitative variable cate-
gories was checked by Student-t test if the normal
distribution assumptions were met; and if not by
Mann-Whitney U test. When wanted to examine the
relation between qualitative variables, the Chi-Square
test was used. The Receiver Operating Characteristic
(ROC) analysis was performed to find a method for
determining the development of CLTI for the quanti-
tative variable. The cut-off value for the quantitative
variable was determined with the Youden Index. The
univariate logistic regression and multivariate logistic
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regression analyzes were performed to show risk fac-
tors for CLTI development. Statistical significance
level was accepted as p < 0.05.

RESULTS

      This study included 324 patients diagnosed with
LEAD. There were 248 patients in Group 1 (mean age
64.44 ± 9.05 years; 73.4% male) and 76 patients in
Group 2 (mean age 66.62 ± 8.22 years; 76.3% male).
The mean ABI measurement of patients in Group 1
was 0.59 ± 0.11; and that of patients in Group 2 was
0.36 ± 0.08 (p < 0.001). No significant difference was
found between the patient groups in terms of gender,
age, body mass index, hypertension, atrial fibrillation,
cerebrovascular disease, current smoking status, and
chronic obstructive pulmonary disease. Patients in
Group 2 had significantly higher concomitant coro-
nary artery disease (CAD) compared to Group 1
(61.8% vs 42.7%, p = 0.004). The clinical and demo-
graphic characteristics of the patient groups are shown
in Table 1. 
      When the laboratory variables of patient groups
were compared, it was found that the values of Na,
BUN, fasting blood glucose and PO were significantly
higher in Group 2 (p < 0.001, p < 0.001, p = 0.003, p
< 0.001; respectively). HDL-C value, which is one of
the lipid profile variables, was significantly lower in

Group 2, while TG and AIP values were found to be
high (p < 0.001, p = 0.002, p < 0.001; respectively).
CRP and mean platelet volume (MPV) values were
also found to be significantly higher in Group 2 (p =
0.005, p = 0.006; respectively) (Table 2). 
      When the results of univariate logistic regression
analysis that was done to determine possible predictors
of the development of CLTI were evaluated, CAD,
PO, AIP, MPV and CRP variables were found to be
significant risk factors, and these variables were in-
cluded in the multivariate analysis (Table 3). And ac-
cording to this analysis, CAD, PO, CRP and AIP
variables were found to be independent predictive fac-
tors for the development of CLTI (p = 0.015, p <
0.001, p = 0.007, p < 0.001; respectively). 
      To determine the predictive effect of PO and AIP
levels in the development of CLTI, ROC Curve analy-
sis was done. The ideal cut-off value for calculated PO
was 293.28 mOsm/kg (Area Under the Curve [AUC]:
0.821, p < 0.001) with 75% sensitivity and 74.2%
specificity. The ideal cut-off value for AIP was 0.23
(AUC: 0.740, p < 0.001) with 67.1% sensitivity and
68.5% specificity (Fig. 1). 

DISCUSSION

      The relation between CLTI development and cal-
culated PO values and AIP values was investigated in
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this retrospective study. We found that the increase in
PO values and AIP values was related with the devel-
opment of CLTI in patients with LEAD. In the multi-
variate logistic regression analysis, CAD, CRP, PO
and AIP variables were found as independent predic-
tive factors for CLTI development. In patients with
LEAD diagnosis, it was found that having concomi-
tant CAD increased the risk of developing CLTI by
2.245 times, one unit increase in CRP quantitative
variable increased the risk of developing CLTI by
1.156 times, one unit increase of PO quantitative vari-
able increased the risk of developing CLTI by 1.168
times, and 0.1 unit increase in AIP quantitative vari-
able increased the risk of developing CLTI by 1.935
times. To the best of our knowledge, we determined
for the first time in the literature with this study that
the development of CLTI can be predicted with PO
values and AIP values in patients with LEAD diagno-
sis. 
      CLTI is the end-stage of LEAD, and is related
with high morbidity and mortality. It was reported that,
major amputation rate was 30% and mortality rate was
25% in patients within 1 year after the development
of CLTI [15]. Therefore, it is important to plan the
treatment of LEAD patients before CLTI develops. In
addition to medical treatments (antithrombotic, lipid-

lowering, antihypertensive agents) and treatment ap-
proaches such as exercise, diet, smoking cessation,
and preventive foot care applied in symptomatic
LEAD patients, early revascularization options are
also recommended for patients at high risk of devel-
oping CLTI [1, 3]. In recent years, many predictors of
CLTI development have been identified in patients di-
agnosed with LEAD [16, 17]. Since atherosclerosis is
the underlying cause of LEAD pathology, the identi-
fied predictors are focused on atherosclerosis, which
is considered an inflammatory process. 
      Atherosclerosis is multifactorial and inflammation
plays an important role in its patagonesis from its de-
velopment to its progression. Plasma osmolality can
be defined as the solite load in the body, and indicates
body hydration. The increase in PO increases the in-
flammation and atherosclerosis progression in vascu-
lar endothelial cells by increasing the
hemoconcentration [18, 19]. In their study of 315 pa-
tients, Rasouli et al. [4] reported that calculated PO,
which is one of the markers of dehydration and hemo-
concentration, showed correlations with CAD severity.
In a study on 3748 acute coronary syndrome patients
conducted by Tatlisu et al. [20], it was reported that
PO at admission could be used to identify high-risk
patients and is a predictor of in-hospital and long-term
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Fig. 1. ROC curve of calculated PO and AIP for predicting the development of chronic limb-threatening ischemia. 
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mortality. Similar to these studies in the literature, sta-
tistically significant high PO values were found in pa-
tients who developed CLTI in our study (p < 0.001).
In addition, PO has been found to be an independent
predictor of CLTI development (odds ratio (OR):
1.168, 95% confidence interval (CI): 1.114-1.225, p <
0.001). It is known that diabetes mellitus is an impor-
tant risk factor in LEAD etiology, increasing the risk
of LEAD development by three-four times. It also ac-
celerates the development of CLTI by increasing vas-
cular inflammation and delaying the diagnosis and
treatment of the disease with peripheral neuropathy ef-
fect [15]. In addition, since diabetes mellitus would
increase PO alone, and reduce the reliability of the re-
sults of our study; patients with diabetes mellitus di-
agnosis and using antidiabetic drugs were not included
in the study. Also, patients with chronic renal disease,
which has close relations with atherosclerosis progres-
sion, and which might change PO with direct effect on
plasma electrolyte values, were also excluded from the
study [21]. 
      Dyslipidemia causes the development and pro-
gression of atherosclerosis by affecting vascular en-
dothelial cells. High TC and LDL-C levels are
considered to be risk factors for LEAD, and low HDL-
C levels were significantly associated with increased
mortality and other cardiovascular complications in
LEAD patients [22, 23]. Small dense LDL-C is the
subfraction of LDL-C with high atherogenic potential,
and increases in direct proportion with TG levels. For
this reason, there is a strong relation between the in-
crease in TG levels and atherosclerotic diseases [24].
Recently, AIP, which is calculated with the logarithmic
transformation of plasma TG and HDL-C molar lev-
els, has been described as a novel and powerful clini-
cal biomarker for atherosclerotic diseases [11, 25]. In
their prospective studies in which 2676 middle-aged
individuals were included with a follow-up period of
7.8 years, Onat et al. [26] reported that AIP variable
was an independent predictive factor for CAD. In the
case-control study of 696 individuals conducted by
Wu et al. [27], AIP was reported to be a strong predic-
tive biomarker for CAD risk in women (OR: 3.290,
95% CI: 1.842-5.877, p < 0.001). In a meta-analysis
summarizing the data related to AIP calculated in 8394
individuals, it was reported that the values -0.3 to 0.1
were associated with low, 0.1 to 0.24 were associated
with medium and above 0.24 were associated with

high cardiovascular disease risk [28]. In our study,
which included patients with LEAD diagnosis, statis-
tically significant high AIP values were detected in pa-
tient group with CLTI, and AIP was detected as an
independent predictive factor for CLTI development.
The ideal AIP cut-off value for CLTI development was
found as 0.23 with 67.1% sensitivity and 68.5% speci-
ficity. 
      In our study, statistically significant low HDL-C
levels and high CRP levels were noted in patient group
with CLTI (p < 0.001, p = 0.005; respectively). HDL-
C is known as antiatherogenic lipoprotein due to its
reverse cholesterol transport properties. Additionally,
it has antioxidant and anti-inflammatory properties,
and in particular, it inhibits vascular inflammation by
inhibiting the expression of adhesion molecules from
endothelial cells. For this reason, there is a negative
correlation between HDL-C and CRP, which are in-
flammatory biomarkers [23]. It was also shown that
there is a relation between elevation in CRP levels and
the severity of atherosclerosis and LEAD [1]. Swastini
et al. [29] investigated the relationship between CRP
and atherosclerosis severity measured by ABI and
doppler ultrasonography in 388 patients with dyslipi-
demia. They published that there was a important cor-
relation between CRP levels and the severity of
atherosclerosis. Barani et al. [30] associated CRP lev-
els with 1-year mortality in CLTI patients. Based on
our findings, we found that the CRP level is an inde-
pendent predictive factor for CLTI development (OR:
1.156, 95% CI: 1.040-1.285, p = 0.007). 
      Atherosclerosis is a systemic disease, affecting
many arteries simultaneously. Patients with LEAD di-
agnosis have concomitant CAD at a rate between 40%
and 55% [15, 31]. It has been reported that the pres-
ence of CAD is an independent risk factor for mortal-
ity [32]. A total of 47.2% of the patients who were
included in our study had concomitant CAD, and there
were significantly higher CAD in patient group with
CLTI. It was found that concomitant CAD in LEAD
patients is an independent predictive factor for CLTI
development (OR: 2.245, 95% CI: 1.171-4.304, p =
0.015). 

Limitations 

      Our study had several limitations to consider. First
of all, our study was single-centered, and was designed
retrospectively. Patients who were diagnosed with
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LEAD, that is, mostly symptomatic, with outpatient
clinic application were included in our study. The rate
of presence of symptoms in LEAD patients is 35%
[33]. For this reason, studies that involve wider patient
populations, including asymptomatic LEAD patients,
should be planned to ensure that these two laboratory
parameters we calculated to enter clinical use. In ad-
dition, stating the smoking status as only current
smokers, not as pack years or former smokers, can be
considered as another limitation of our study. 

CONCLUSION

      According to the data of our study, it was found
that PO values and AIP values that are calculated sim-
ply from routine biochemical tests in patients with
LEAD diagnosis were associated with the develop-
ment of CLTI. Our analysis showed that CAD, PO,
AIP and CRP are independent predictive factors for
for CLTI development in patients with LEAD diagno-
sis. Since these patients may benefit from aggressive
management of risk factors and intensified treatment
options to prevent CLTI-related morbidity and mor-
tality, we believe that identifying the high-risk popu-
lation for the development of CLTI in patients with a
diagnosis of LEAD is of great importance. 
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ABSTRACT
Objectives: The most common opinion about apnea/hypopnea formation in restrictive pulmonary diseases is
based on decreased lung volumes causing upper airway collapse. This study targets to reveal some evidence
for this pathophysiological pathway in patients with idiopathic pulmonary fibrosis (IPF) and obstructive sleep
apnea (OSA). 
Methods: The clinical, demographical, and polysomnographic characteristics of 19 patients with OSA and
IPF who underwent all-night polysomnography (PSG) were retrospectively evaluated for investigating the
correlations between lung volumes calculated on the images of high-resolution computed tomography (HRCT)
and polysomnographic findings. Supine HRCT images performed at the time of diagnosis of IPF were used
for the calculation of total lung volume and low attenuation areas of the lung (LAA). The results were compared
with the results of the PSG and pulmonary function tests (PFT). 
Results: The study group comprised 19 patients (3 female, 16 male) with a median apnea-hypopnea index
(AHI) of 23.5/h. AHI in this IPF cohort was not correlated with body-mass index, neck circumference, age, or
PFT. However, overall AHI and non-rapid eye movement (non-REM) AHI had a trend of positive correlation
with LAA. We also showed a positive correlation between the LAA and forced vital capacity (FVC) (r = 0.682
and, p = 0.003). 
Conclusions: The severity of OSAS in IPF patients is well correlated with LAA. This result supports the
gravitational and the volumetric effect of the lung in apnea-hypopnea formation.
Keywords: idiopathic pulmonary fibrosis; low attenuation areas of the lung; obstructive sleep apnea;
pulmonary function tests; quantitative imaging

Obstructive sleep apnea syndrome (OSAS) was
defined as one of the comorbidities of idiopathic

pulmonary fibrosis (IPF) which is the most common
type of idiopathic interstitial pneumonia [1]. Sleep dis-
orders accompanying obstructive or restrictive lung
diseases were classified under ‘Sleep-Related Hy-
poventilation/Hypoxemia Due to Medical Condition’

in the “International classification of sleep disorders-
3” which was published in 2014 [2]. Rather than being
a coincidence, OSAS and IPF may have a role in the
pathogenesis of each other. Gastroesophageal reflux
disease, oxidative distress, and nocturnal desaturations
are seen in OSAS may cause alveolar damage leading
to IPF [3]. Mutually, the reduction of lung volumes in
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IPF facilitates apnea/hypopnea formation by increas-
ing the collapsibility of upper airways due to the de-
crease in the caudal retraction effect of lungs over
upper airways [3].
      However previous studies investigating the rela-
tionship between forced vital capacity (FVC), forced
expiratory volume during the first second (FEV1) and
severity of OSAS reported conflicting results [4]. The
results of the study held by Lancaster et al. [5] could
not support the previous evidence indicating a nega-
tive correlation between pulmonary function tests and
apnea-hypopnea index. Pulmonary function tests per-
formed at the sitting position may conceal the real fact
of pulmonary function impairment on polysomnogra-
phy obtained during sleep in the supine position.
Therefore, the radiologic calculation of lung volumes
by using tomographic images taken in supine position
before the treatment can be more informative than
conventional pulmonary function tests in uncovering
the pathophysiology of OSA in restrictive lung dis-
eases. 
      This study is conducted to enlighten the correla-
tions between total lung volumes (total lung volume
and low attenuation areas of the lung) on high-resolu-
tion computed tomography (HRCT) and the severity
of OSAS in IPF patients. 

METHODS

Study Population 

      The study protocol was approved by the institu-
tional review board of our hospital (decision no: 610
decision date: 02/11/2018). All procedures performed
in this study comply with the ethical standards of the
institutional review board and with the 1964 Helsinki
declaration and its later amendments. We analyzed
only records of patients who agreed to the use of their
data. 
      The study group comprises 23 IPF patients who
were consecutively referred to sleep disorders center
due to clinical suspicion of OSA and underwent all-
night polysomnography (PSG) between March 2016
and June 2017. The diagnosis of IPF (either radiolog-
ical or pathological) was based on the final decision
of the multidisciplinary council for interstitial lung
diseases at our hospital as recommended in the avail-
able guideline published for the diagnosis of IPF [1].

Medical records of 23 patients were retrospectively
evaluated. OSA was defined as an apnea-hypopnea
index (AHI) of ≥ 5 events/h on PSG [2]. Out of 23 pa-
tients who were polysomnographically diagnosed as
OSAS, one patient with congestive heart failure and
three patients whose HRCT scans were not available
were excluded. The remaining 19 patients were sleep-
modifying drugs free and at the time of the computed
tomography (CT) scan, either corticosteroids or anti-
fibrotic drugs had not been initiated yet. The patients
did not have any comorbidity like cerebrovascular dis-
eases or obstructive lung diseases, which could affect
the results of the study. 
      A pulmonary function test (PFT) was performed
for all capable patients. Measurements including
spirometry (n = 17) and diffusing capacity of the lung
for carbon monoxide divided by the alveolar volume
(DLCO/VA) (n = 12) by the single breath technique
were performed according to current guidelines, in the
seated position [6]. 
      Age, gender, body mass index (BMI), symptoms,
neck circumference (NC), smoking status, and scores
on the Epworth Sleepiness Scale (ESS) and the results
of PSG were obtained from the medical records of the
remaining 19 patients. 

Polysomnography 

      PSG including four channels of electroen-
cephalography, two channels of electrooculography,
one channel of chin electromyography, thermistor and
nasal pressure transducer monitoring to measure air-
flow, thoracic and abdominal wall motion monitoring
to measure respiratory effort, pulse oximetry to meas-
ure oxygen saturation, electrocardiography, and a mi-
crophone to record snoring was performed using a
digital system (Neuron-Spectrum EEG and EP neuro-
physiological system version 1.6.9.6, Neurosoft, Rus-
sia). The records were manually scored based on the
criteria of the American Academy of Sleep Medicine
(AASM) Scoring Manual Version 2.2 by a sleep spe-
cialist [7]. 

High-Resolution Computed Tomography Imaging 

      HRCT examinations were performed in the supine
position and deep inspiration by using Siemens Emo-
tion 6 (Siemens AG, Erlangen, Germany) and Toshiba
Alexion 16 (Nasu, Japan) for the diagnosis of IPF. No
contrast medium was injected. CT images were re-
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viewed by using the picture archiving and communi-
cation system (PACS). Parameters were each set to 80-
135kV, 50-300 mA with dose modulation, a 1 mm and
-1.25 mm thickness, and reconstruction.  All axial and
reconstructed CT images were reviewed in the PACS
by using mediastinal (width, 340 HU; level, 50 HU)
and lung (width, 1500 HU; level, −500/-600 HU) win-
dow settings. After CT scanning, images were recon-
structed by using a pre-installed post-processing
program (General Electric GEAW Server 3.2 Thoracic
VCAR). Thoracic VCAR is a non-invasive CT image
analysis software package, by which areas of the lung
with a preset value of Hounsfield Units (HU) can be
determined in conjunction with CT lung images.
These areas are shown color (blue) for the assessment
of the lung diseases [8]. The percentage and volume
of low attenuation areas of the lung (LAA) were cal-
culated by the density mask method which was set to
show lung voxels with a density lower than 950 HU
[9]. (Fig. 1) Total lung volume (TLV), which was re-
ported by this software was also analyzed. 

Statistical Analysis 

      Data were analyzed using SPSS for Windows 15
software. Normality for the continuous variables was

analyzed using the Shapiro-Wilk test. Descriptive sta-
tistics were presented as mean ± standard deviation for
the normally distributed variables and median (mini-
mum-maximum) for randomly distributed variables.
Nominal variables were presented as the number and
percentage of cases. Most of the variables were ran-
domly distributed and the study comprised a small
number of patients. Hence, the Spearman correlation
coefficient (r) was employed to examine the relation-
ship between lung volumes and results of PSG, demo-
graphic characteristics, or PFT. A multiple linear
regression model was used to identify the predictive
value of LAA (L) and BMI for AHI. Before the analy-
sis, the logarithmic transformation of the non-nor-
mally distributed data was performed to obtain a
normal distribution. The model fit was assessed using
appropriate residual and goodness-of-fit statistics. P-
value < 0.05 was considered as statistically significant. 

RESULTS

      Out of 23 patients with IPF whose PSG results re-
vealed accompanying OSAS, 19 patients (3 female,
16 male) were included in the analysis. The baseline
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Fig. 1. Representative HRCT scan of a patient. A male patient, 56 years old. The percentage of low attenuation areas (shown

as blue) was 10.2%.
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characteristics of the study subjects were shown in
Table 1. Most patients had moderate/severe OSAS (n
= 16, 84.2%) and the median AHI was 23.5/h. The de-
tails of PSG results were represented in Table 2. It was
found that an averagely of 89.1% of respiratory events
comprised hypopneas. 
      The correlation coefficients (r values) between the
parameters of PSG and demographic characteristics,
pulmonary function tests, or quantitative CT results

were shown in Table 3. Correlation analysis showed
that age was positively correlated with nREM1% (p =
0.019 and r = 0.531). The amount of smoking (pack-
ages/year) was correlated negatively with REM% (r =
-0.657) and the percentage of slow-wave sleep
(nREM3%) (r = -0.728) and positively with nREM1%
(r = 0.858), nREM2% (r = -0.728) (p < 0.05). The ratio
of FEV1/FVC had a positive correlation with REM%
and nREM3% (r = 0.523 and, r = 0.610, respectively).
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DLCO or DLCO/VA was not correlated with any of
the variables. There was a weak positive correlation
between ESS scores and nREM1% (r = 0.498). Total
lung volume was negatively correlated with the per-
centage of slow-wave sleep. 
      Any of the classical predictors of OSAS including
BMI, neck circumference, age, pulmonary function
tests, or radiologically calculated TLV did not demon-
strate a correlation with AHI (p > 0.05). However, as
shown in Fig. 2, the results indicated that AHI was
positively correlated with LAA% and LAA (L) (p =
0.016, r = 0.526 and, p = 0.021, r = 0.543, respec-
tively). After obtaining normal distribution for LAA
(L) and AHI via logarithmic transformation a multiple
linear regression model including log [LAA (L)] and
BMI was performed. This analysis proved that log
[LAA (L)] can be used to predict log (AHI) for IPF
patients, regardless of BMI. As the values were shown
in Table 4, log (AHI) can be calculated with this for-

mula: log (AHI) =1.58 + 0.31x log [LAA (L)]. 

DISCUSSION

      This study shows that LAA has a positive correla-
tion with the severity of OSAS. Additionally, our re-
sults present proof for the clinical parameters effecting
sleep architecture in patients with IPF. 
      Prior studies dating back to the mid-1980s pointed
out poor sleep quality and oxygen desaturation during
sleep in patients with interstitial lung diseases [10, 11].
The first study describing sleep-related disorders in a
sole group of patients with IPF demonstrated a de-
crease in sleep efficiency, slow-wave sleep, and REM
sleep with an overall AHI in the moderate range [4].
Likewise, the decrease in REM sleep (%11.5 ± 5.7) in
our study group indicates the disruption of sleep ar-
chitecture in IPF. Due to the increased respiratory
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Fig. 2. a) Relationship between AHI and LAA%, b) Relationship between AHI and LAA(L). AHI = apnea-hypopnea index,

LAA = low-attenuation areas of the lungs 
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drive and hypocapnia which were suggested as the
conservation mechanisms against apnea formation in
IPF, the median AHI was in the moderate range and
hypopnea predominant. Our data also showed the neg-
ative effect of smoking and age on sleep architecture
in IPF patients. Smoking cessation may have a posi-
tive effect on sleep quality for IPF patients. 
      Additionally, our results pointed out a trend of a
positive correlation between FEV1/FVC, and slow-
wave sleep and REM sleep. Despite this impact of
FEV1/FVC on sleep architecture, we could not show
any correlations between pulmonary function tests and
the severity of OSAS.  For the general population age,
BMI and NC are commonly accepted as predictors for
the severity of OSAS [12, 13]. However, the most
common opinion about apnea/hypopnea formation in
restrictive pulmonary diseases is based on decreased
lung volumes causing upper airway collapse, espe-
cially during REM sleep due to a decreased traction
on the upper airway [4, 5]. This hypothesis was also
supported by an animal study demonstrating that the
caudal tracheal traction could decrease upper airway
collapsibility by reducing extraluminal tissue pressure
in rabbits [13]. Similarly, Mermigkis et al. [4] noted
impairment in pulmonary function tests as potential
predictors of OSA in IPF. However, two years later the
contradictory results published by Lancaster et al.
[5]could not indicate any correlations between spirom-
etry or lung volumes with the AHI. A recent meta-
analysis elucidated the influence of body position on
PFT of the patients with heart, lung, neuromuscular
disease, obesity, or spinal cord injury [14]. As PFT is
performed while sitting upright and in the daytime, the
results can not reflect the pathogenetic pathway of
upper airway collapse in a supine position at night dur-
ing sleep. The results of our study revealed that supine
volumes calculated by quantitative analysis of HRCT
scan well-correlated with AHI while conventional
PFT, DLCO, and DLCO/VA failed to show any corre-
lations in this group of IPF patients.  The last guideline
proposed the usage of radiologic findings of HRCT as
the key factor for the diagnosis of IPF. The same state-
ment called attention to comorbidities like pulmonary
hypertension, gastroesophageal reflux disease, and
OSAS for IPF patients [16]. Although the effects of
these comorbidities need to be further evaluated, some
evidence about the unfavorable effects of OSAS in
disease progression and life quality of IPF patients has

been published [17, 18]. 
      Besides the visual assessment of CT images, a
quantitative method using digital data for calculating
lung volumes and low attenuation areas of the lung has
become a scientific attraction point recently. This
method was recommended for representing macro-
scopic and microscopic emphysematous changes of
the lung in chronic obstructive pulmonary disease
(COPD) and asthma [19-21]. It was also proposed as
a routine follow-up for chronic pulmonary emphy-
sema patients with low radiation at a level of 25% of
the routine [22]. LAA% seems to be correlated with
pulmonary function tests in asthma and COPD [20,
21, 23]. 
      Some researchers managed to reach positive re-
sults outlining the importance of some novel radio-
logic findings in the assessment of OSA patients. The
evaluation of airway ellipticity, water content around
the airway, and fat distributions by magnetic reso-
nance imaging were proposed as quick alternatives for
identifying the severity of OSA [24-26]. Additionally,
CT images obtained during apneic episodes can be
used for defining the level of obstruction [27]. In this
study, a different radiologic finding was evaluated in
an overlapping situation of OSA and IPF. Our results
showed that the lung volumes obtained by software
from HRCT scans at the supine position may enlighten
the caudal traction hypothesis and expressed the effect
of low attenuation areas on the severity of OSA for
IPF patients. Hochhegger et al. [28] investigated air
trapping in patients with IPF and other interstitial lung
diseases quantitatively by using automated-software
and found that air trapping on CT was a common find-
ing for IPF patients as well. The previous studies in-
dicated that the vertical gradient of lung density in the
supine position was less at total lung capacity than at
residual volume in healthy people. The vertical gradi-
ent of an emphysematous lung is less than that of nor-
mal healthy men, even at residual volume [29, 30].
Therefore, the higher volumes or percentages of LAA
facilitate apnea-hypopnea formation in IPF due to the
increase in collapsibility of upper airways. 
      Our results point out an easily available parameter
for evaluating the OSA severity in IPF patients. It pres-
ents a new perspective for using radiologic findings in
sleep medicine. These results also support the hypoth-
esis of caudal retraction in the pathophysiology of
apnea formation. Nevertheless, the small number of

The European Research Journal   Volume 7   Issue 6   November 2021 590



Eur Res J 2021;7(6):584-592 A novel radiologic clue of OSA for IPF patients 

patients and the lack of control group must be consid-
ered as the limitations of our study. Also, the effect of
smoking must be highlighted in a larger scale study in
which regression models with more variables can be
established.

CONCLUSION

      Although LAA may include either emphysema-
tous or hyperinflated areas, the positive correlation be-
tween AHI and LAA supports the hypothesis for the
pathophysiology of OSA overlapping with restrictive
lung diseases. Despite the small number of patients,
the results of this study are informative for explaining
the effect of LAA on the severity of OSAS in IPF pa-
tients. The caudal traction hypothesis can be based on
the density of the lung considering the mixture of areas
with different densities. The quantitative HRCT results
which can be easily calculated via software can be
used to predict the severity of OSAS in IPF patients.
It is known that OSA had an impact on the quality of
life for IPF patients. All IPF patients undergo HRCT.
However, due to the limited number of sleep labora-
tories with busy schedules, PSG may be delayed. LAA
which can be easily calculated from sections of CT
scans can be used as a predictive factor for OSA in this
population. The effect of LAA in the diagnosis and
treatment of OSAS must be further investigated espe-
cially in patients who smoke or with underlying lung
diseases. 
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ABSTRACT
Objectives: It has been stated in various studies that there is a difference in some blood parameters between
hypertensive and normotensive patients for a long time. Mean platelet volume (MPV), and red blood cell
distribution width (RDW), have been studied in hypertensive patient groups in many studies. Hypertension is
a classic risk factor for ischemic stroke and myocardial ischemia, as known. In our study, we examined whether
there was a difference between hypertensive patient groups and normotensive patients in terms of blood
parameters such as MPV and RDW, and the incidence of stroke and myocardial infarction. 
Methods: Blood samples and twenty-four-hour ambulatory blood pressure monitoring (ABPM) results of 552
patients admitted to our outpatient clinic with a pre-diagnosis of hypertension were retrospectively analyzed.
According to ABPM results, we divided the study participants into four groups; dippers, non-dippers, extreme
dippers, and normotansives. Complete blood count and biochemical test results were found in the database of
our hospital for all patients and differences between groups were investigated. 
Results: One hundred seventy three normotensives (Group 1) (mean age, 47.4 ± 15.4 years), 210 non-dippers
(Group 2) (mean age, 53.8 ± 15.8 years), 67 extreme dippers (Group 3) (mean age, 49.1 ± 15.9 years) and 102
dippers (Group 4) (mean age, 52.2 ± 12.5 years). Daytime mean systolic blood pressure (SBP) and diastolic
blood pressure (DBP) and night-time mean SBP and DBP were significantly different in groups (Group 1: 117
[90-193] mmHg and 71 [55-87] mmHg; Group 2: 137 [107-188] mmHg and 83 [107-188] mmHg; Group 3:
143 [115-193] mmHg and 88 [56-122] mmHg; and Group 4: 140.5 [116-173] mmHg and 76 [55-124] mmHg),
p < 0.001; respectively. MPV and RDW levels were different in all four groups (p < 0.001). We found a
significant difference in the rates of stroke and coronary artery disease between the four groups (p = 0.018 and
p = 0.002, respectively). In the ROC curve analysis MPV had sensitivity of %77. 8 and specificity of 78. 1%
for stroke when the cut-off value MPV was 9.25 (Area under curve: 0.808, 95% confidence interval: 0.726-
0.889, p < 0.001). 
Conclusions: In our study, MPV and RDW levels and the rates of stroke and cardiovascular disease were
significantly higher in non-dipper patients compared to other groups.
Keywords: Hypertension, platelet, inflammation, complications 
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Arterial blood pressure has a circadian rhythm that
affects cardiovascular outcomes [1]. In a normal

population, average night-time systolic and diastolic
blood pressure (BP) decrease %10-%20 compared to
daytime BP. The dipping pattern is a 10% to 20% de-
crease in night-time mean systolic or diastolic BP rel-
ative to mean daytime BP. This drop rate is below 10%
in the non-dipper group. The average night BP drop is
over 20% in extreme dippers [2]. Previous studies
demonstrated that as in the non-dipper group, the fre-
quency of cardiovascular and cerebrovascular events
increases in the extreme dipper group. Especially
silent cerebral infarct rate increases in this group [3]. 
      Red cell distribution width (RDW) increases due
to increased erythrocyte destruction or ineffective ery-
thropoiesis. Changes in the RDW interval may predict
other cardiovascular disease outcomes [4, 5]. Previous
studies demonstrated that hypertensive patients might
have higher RDW levels according to patients with
normal BP. In addition, in some studies, RDW levels
were higher in the non-dipper group compared to the
dipper group [6]. Mean platelet volume (MPV) is an
indicator of platelet activation and platelet size, which
is an independent risk factor for hypertension, myocar-
dial infarction, and stroke [7, 8]. It is known that active
large platelets containing denser granules are metabol-
ically and enzymatically more active in triggering
thrombosis than small ones [9]. 
      In our study, we planned to compare MPV and
RDW levels and the frequency of stroke and cardio-
vascular disease in between dippers, non-dippers, ex-
treme-dippers, and normotensives. 

METHODS

Study Population 

      The data and ambulatory blood pressure monitor-
ing (ABPM) results of 552 patients over the age of 18
who were diagnosed with hypertension between Jan-
uary 2019 and June 2020 in our outpatient clinic were
evaluated retrospectively. The patients were divided
into four groups (dippers, non-dippers, normotensives,
and extreme dippers) based on the results of ABPM.
The exclusion criteria of this study were as follows;
secondary hypertension, congestive heart failure, re-
cent myocardial infarction (MI), peripheral vascular
disease, valvular disease, having a history of metallic

prosthetic valve surgery, angina pectoris, chronic renal
failure (serum creatinine >1.5 mg/dl), chronic liver
diseases, thromboembolic disorders,  hematological
disorders, acute or chronic infections. Patients under
antiplatelet and warfarin treatment were also excluded
from the study. Informed consent was obtained from
all participants, and the study protocol was approved
by the Namık Kemal University ethics committee. 

Ambulatory Blood Pressure Monitoring

      Hypertension was defined as the mean of three dif-
ferent BP measurements above 140/90 mmHg. In
ABPM average SBP > 135 mmHg, DBP > 85 mmHg
at daytime (awake), average SBP >120 mmHg, DBP
>70 mmHg at nighttime (asleep), or in average 24-
hour measurements SBP >130 mmHg, DBP >80
mmHg defined as hypertension. Patients with a mean
of three measurements below 140/90 in-office BP
measurements and those with BP measurements below
the above-mentioned values in ABPM were consid-
ered normotensive. 
      Blood pressure, heart rate was measured and
recorded automatically by the ABPM system. (Darwin
Professional Medilog; Schiller BR-102, Switzerland).
The recorder was programmed to record at 30-minute
intervals during the day (7:00 am-10:00 pm) and 1-
hour intervals during the night (10:00 pm-7:00 am).
Patients were subclassified according to the percent-
age difference between day and night systolic blood
pressure (SBP) and diastolic blood pressure (DBP).
Average nighttime SBP and DBP decrease %10-%20
compared to daytime BP. This group was named as
dipper (Group 4). One hundred two patients who met
this criterion were included in this group. The group
with a decrease of 20% or more in systolic or diastolic
BP at night compared to the daytime was named as ex-
treme-dipper (Group 3). Sixty-seven patients were in
the extreme dipper group. The group in which SBP or
DBP at night decreased by 10 percent or less com-
pared to daytime was named as non-dipper (Group 2).
Two hundred ten patients were in this group. There
were 173 normotensive patients as a control group
(Group 1). 
      Baseline demographic data, current medications,
and blood chemistry test results were collected from
their medical records in our hospital. Blood samples
were drawn from the antecubital vein between 08:00
am and 10:00 am after overnight fasting. EDTA
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(dipotassium ethylendinitrotetraacetic acid) containing
tubes were used for blood samples.

Statistical Analysis 

      SPSS for Windows Version 22, 0 (SPSS Inc., IL,
USA) was used for all statistical analysis. Continuous
variables were expressed as mean ± standard deviation
(SD) and categorical variables were expressed as per-

centage. Whether the parameters conformed to the
normal distribution was evaluated with the Kol-
mogorov Smirnov test. In statistical parameters such
as RDW, MVP with normal distribution One-way
ANOVA test was used for 4 groups. In post hoc analy-
sis, parameters with equality of variance according to
Levene’s test were evaluated with Tukey's test, and
parameters without equality of variance were evalu-
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ated with Tamhane's test.Data that did not conform to
normal distribution were compared using the Kruskal
Wallis test.Mann-Whitney U test was used in sub-
group analysis among 4 groups for parameters with
significant differences. Frequency data were compared
using the chi-square test. The cut-off value for MPV
was calculated by performing roc analysis in individ-
uals with strokes. P-value less than 0.05 was accepted
statistically significant.

RESULTS

      The mean age of 552 patients was 50.9 ± 15.3
years and 221 (40%) were males, 331 (60%) were fe-
males. The patients were divided into 4 groups accord-
ing to their 24-hour ambulatory BP measurements;
Group 1: normotensives (mean age: 47.4 ± 15.4 years;
49 (28.3%) males, 124 (71.1%) females), Group 2 :
non-dippers (mean age: 53.8 ± 15.8 years; 99 (47.1%)
males, 111 (52.9%) females), Group 3: extreme dip-
pers (mean age: 49.1 ± 15.9 years; 26 (38.8%) males,
41 (61.2%) females) and Group 4: dippers (mean age:
52.2 ± 12.5 years; 47 (46.1%) males, 55 (53.9%) fe-
males). The four groups were similar in terms of the
number of diabetic patients (p = 0.358). There was no
significant difference between the groups in terms of
insulin and oral antidiabetic use (p = 0.903 and p =
0.177, respectively). Twenty-four-hours, daytime and
night-time mean heart rates of patients were similar in
the measurements of ambulatory BP (p = 0.762, p =
0.743 and p = 0.132, respectively). Their baseline
characteristics were summarized in Table 1. 
      Subgroup analysis of patients characteristics be-
tween four groups were presented in Table 2. The
mean age of the other three groups was higher than
Group 1 (p < 0.001). Coronary artery disease rate was
statistically similar in Group 3 and Group 4 (p > 0.05)
but higher than normotensives (p = 0.002). The stroke
rate was highest in Group 2, and it was observed at a
statistically similar rate in the other groups (p = 0.018).
Except for Group 1, the lipid levels of the patients in
the three groups were similar. Compared with Group
1 in terms of total cholesterol, (TC) triglyceride and
low-density lipoprotein cholestrerol (LDL-C) levels
were higher in Group 2 (p < 0.005, p < 0.001 and p <
0.05 respectively). Triglyiceride levels in Group 3 and
LDL-C levels in Group 4 were higher than Group 1. 

When we evaluated the biochemical parameters, the
levels of MPW and RDW values were significantly
higher in Group 2 (p < 0.001 for two values). These
parameters were similar among other groups (p >
0.05). There was no difference between the groups in
terms of other complete blood parameters and bio-
chemical parameters. 
      The highest use of BP medication was in the non-
dipper group (p < 0.001) and it was similar in Group
3 and Group 4 (p > 0.05). Daytime /Night-time mean
DBP, Daytime/Night-time mean SBP, Day/Night-time
mean arterial pressures were significantly different be-
tween groups. 24-hour mean SBP / DBP and 24-hour
mean arterial pressure was similar in the 3 groups but
higher than Group 1. 
      ROC curve analysis showed that MPV had a sen-
sitivity of 77.8% and specificity of 78.1% for stroke
in individuals who participated in the study when the
cut- off value of MPV was 9.25 fl (p < 0.001) (Fig. 1). 

DISCUSSION

      In our study, we found higher levels of MPV and
RDW showing platelet activation in the non-dipper
group compared to the other groups. Also, the fre-
quency of cerebrovascular and coronary artery disease
was higher in the non-dipper group. 
      In the long term, hypertension is a risk factor that
should be controlled, causing end-organ damage and
poor cardiovascular and cerebrovascular events [10].
Especially the non-dipper pattern is associated with
target organ damage and poor cardiovascular out-
comes in many studies [11]. In a meta-analysis in
which prospective studies were examined, the dipping
pattern and the mean night/day BP ratio significantly
predicted mortality and cardiovascular events [12]. 
      High MPV and RDW levels, which shown to be
associated with inflammation and platelet activation,
have been found to increase cardiovascular disease
and mortality in hypertensive patients [13]. The un-
derlying causes of high RDW levels are chronic in-
flammation, erythropoiesis disorders, increased
erythrocyte destruction, and oxidative stress. RDW, a
marker of inflammation, was found to be increased in
non-dipper and dipper hypertensive patients compared
to normotensive patients [14]. 
      Ongoing oxidative stress and inflammation, in-
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creased cytokine levels, especially in atherosclerosis
and hypertension may have caused an increase in
RDW levels by suppressing erythrocyte production in
the bone marrow. Also increased sympathetic activity
and angiotensin II levels, especially in non-dipper pa-
tients can stimulate the proliferation of erythrocyte

progenitors and increase the RDW range [15]. In our
study, we found higher RDW levels in non-dipper pa-
tients compared to the control group and the other two
groups. 
      Mean platelet volume is the quantitative indicator
of mean platelet size. Platelets are small, seedless,
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round-shaped specialized blood cells 2-4 μm in diam-
eter. Large platelets are metabolically and enzymati-
cally more active than small ones, which increases the
susceptibility to thrombosis. As the MPV increases,
the expression of glycoprotein Ib and glycoprotein
IIb/IIIa receptors on its surface increases. Large
platelets have denser granules where more proagretory
factors [16, 17]. In our study, we found higher MPV
levels in non-dipper patients compared to the control
group and the other two groups. Stroke and coronary
artery disease rates were again higher in the non-dip-
per group. 
      In studies conducted with healthy volunteers,
platelet aggregation has been shown to increase in the
morning hours of the day [18]. This situation increases
the risk of acute myocardial infarction in non-dipper
patients with increased MPV levels. An increase in BP
has been closely associated with mortality in ischemic
events. Moreover, every 20 mmHg increase in SBP
and every 10 mmHg increase in DBP increase the

mortality rate two-fold indicated that the development
of atherosclerotic plaque increased in non-dipper hy-
pertensive patients and high BP at night caused en-
dothelial damage [19]. 
      In various studies, extreme dipper and dipper hy-
pertensives were found to be similar in terms of car-
diovascular prognosis [20]. However, different studies
are documenting a better or worse prognosis in ex-
treme dipper patients. The extreme dipper pattern
ranges from 5% to 30% depending on the diagnostic
criteria, clinical and demographic characteristics of the
individuals [20]. In a study by Ohkubo et al. [21], the
mortality risk was highest in reverse dippers, followed
by non dippers; the lowest risk was associated with
extreme dipping and dipper patients. In subgroup
analysis, there was no difference between dipper and
extreme dipper groups [21]. Additionally, a meta-
analysis of several studies providing data on echocar-
diographic left ventricular hypertrophy indicates that
extreme dippers have a lower risk of subclinical car-
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Fig. 1. ROC (Receiver operation characteristic) curve and AUC (Area under the curve) for mean platelet volume for predicting

stroke in hypertensive patients (Cut off: 9.25, AUC: 0.808, 95% CI:0,726- 0.889, p < 0.001, 77.8% sensitivity and 78.1% speci-

ficity). 
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diac injury than dippers and reverse dippers [22]. 
Evidence of the relationship between symptomatic or
silent cerebral ischemic lesions assessed by imaging
techniques and nocturnal BP reduction is limited to a
few studies in elderly hypertensive patients [22]. Se-
vere nighttime BP reduction leading to cerebral hy-
poperfusion possibly related to antihypertensive
therapy. However, the presence of an extreme dipper
pattern, potentially harmful to cerebral perfusion,
should be excluded in treated elderly hypertensive pa-
tients (especially if taking antihypertensive drugs in
the afternoon or evening). However, data from the
large database suggest that extreme dippers tend to be
younger, less frequently obese, diabetic, or affected by
cardiovascular disease. In our study, stroke rates were
the highest in the non-dipper group [22]. In our study,
it was similar in the extreme dipper, dipper, and nor-
motensive groups. Coronary artery disease rates were
highest in the non-dipper group. This ratio was similar
in extreme dipper and dipper groups. 

Limitations 

      The fact that our study was planned in a single
center and the low number of patients participating in
the study limits the power of our findings. In addition,
in our study, we did not include patients with advanced
heart failure, secondary hypertension, new heart at-
tack, or valvular heart disease. Therefore, the results
of our study cannot be attributed to all hypertensive
patient groups.

CONCLUSION

      In our study, we found higher levels of MPV and
RDW showing platelet activation in the non-dipper
group compared to the other groups. Also, the fre-
quency of cerebrovascular and coronary artery disease
was higher in the non-dipper group. In addition, as
mentioned in some studies, we found the frequency of
cerebrovascular and coronary artery disease, which is
claimed to be more common in extreme dipper pa-
tients, to be similar to the dipper group. 
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Prevalence of aspirin and clopidogrel resistance in

neurovascular stenting: a single-center experience
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ABSTRACT
Objectives: The objective of this study was to determine the frequency of aspirin and clopidogrel resistance
of patients undergoing neurovascular stenting procedure in the interventional radiology unit. 
Methods: The Multiplate® Analyzer (Roche Diagnostics, Germany) test data of 250 patients who underwent
carotid or intracranial artery stenting due to atherosclerotic stenosis or treatment of intracranial aneurysms
between 2013-2017 in the Interventional Radiology Unit of our hospital were evaluated retrospectively to
detect the aspirin and clopidogrel resistance. Aspirin or clopidogrel resistance defined as the higher AUC value
than 40U and 46U, respectively. The patients who did not have a result of the Multiplate® test; had anemia,
known coagulation disorder or thrombocytopenia were excluded. 
Results: Among the 172 patients who met the inclusion criteria, 59 (34.3%) were those who had an intracranial
stent during aneurysm treatment, and 113 (65.7%) had carotid stenting due to atherosclerotic stenosis. The
prevalence of aspirin resistance was 9.4% (16/170) whereas that of clopidogrel resistance was 23.8% (41/172).
Among the patients with atherosclerotic stenosis, aspirin resistance accounting for 3.6%, and clopidogrel
resistance was 23.0%. Furthermore, the resistance in the patients with stent-assisted coiling for aneurysm
treatment was 20.7% for aspirin and 25.4% for clopidogrel. 
Conclusions: In our study, the prevalence of aspirin resistance was found 9.4% and clopidogrel resistance
23.8% in patients who had neurovascular stenting. The effect of this condition on clinical outcomes in these
patients should be investigated by randomized controlled trials.
Keywords: Neurovascular stenting, aspirin resistance, clopidogrel resistance, multiplate test, antiplatelet
resistance

Dual antiplatelet treatment with aspirin (acetylsal-
icylic acid) and clopidogrel has been readily ac-

cepted regiment of antithrombotic therapy in patients
undergoing neurovascular stenting [1]. Although these
antithrombotics have been used in patients as premed-
ication and after neurovascular stenting procedure,
thromboembolic complications have still been en-
countered during or/and after the procedure [2]. 

      Insufficient in vivo platelet inhibition with aspirin
and clopidogrel have been accused of thromboembolic
complications theoretically. If inadequate platelet in-
hibition is demonstrated with a laboratory test, the
terms 'resistance to aspirin or clopidogrel',  ‘low re-
sponse to aspirin-clopidogrel’, or  ‘nonresponse to as-
pirin-clopidogrel’ have been used. In vitro laboratory
tests detecting platelet function, namely Multiplate®,
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VerifyNow®, Light Transmission Aggregometry
(LTA), PFA-100 (Platelet Function Assay), VASP (va-
sodilator-stimulated phosphoprotein), have been used
excessively among patients with cardiovascular inter-
vention in order to indicate patients with inadequate
platelet inhibition [3]. This trend has been adopted in
the field of neurovascular intervention by some centres
and the Multiplate® test has been used in our neu-
rovascular interventional unit for this purpose. 
      Providing antiplatelet drug resistance could be de-
termined before neurovascular stenting, antiplatelet
dosage and combination might be adjusted on an in-
dividual basis to prevent new thromboembolic events
[4]. Therefore, it might be important to know the in-
adequate response to aspirin and clopidogrel in pa-
tients who will have neurovascular stent-placement
procedures. In this study, we aimed to detect the fre-
quency of aspirin and clopidogrel resistance in patients
undergoing neurovascular stenting in the interven-
tional radiology unit of our hospital.

METHODS

Patient Group 

      Patients who underwent elective intracranial or ex-
tracranial stent placement with different indications at
the Interventional Radiology Unit of our (the name
hidden for blinded review) University, Faculty of
Medicine, Department of Radiology between January
1, 2013 and January 31, 2017 were assessed. 
      The patients who did not receive aspirin or clopi-
dogrel for any reason or did not have a complete result
of the resistance test; had anemia (Hg level < 8 g/dl),
known coagulation disorder or thrombocytopenia (<
50.000 /m3), polycythemia, leukopenia (leukocytes <
4.000 /mm), bone marrow disease or blood transfusion
were excluded. In addition, those whom taken blood
samples could not be processed between 30 minutes
and 3 hours were not included. 
      Records of patients in the study were retrospec-
tively reviewed and the data were collected including
age, sex, and presence of concomitant diseases such
as hypertension, diabetes, cerebrovascular event
(CVO), coronary artery disease (CAD), hypercholes-
terolemia, chronic kidney disease (CKD) and chronic
liver disease. Moreover, results of the fasting blood
samples obtained on the day before or on the day of

the procedure were evaluated to note blood glucose,
creatinine, hemoglobin, platelet, and leukocyte counts. 
      Routine screening for clinically silent ischemic
strokes with diffusion-weighted imaging was not per-
formed. Post-procedural images of patients (unen-
hanced computed tomography or magnetic resonance
imaging) were retrospectively examined for possible
new ischemic findings by comparison with pre-proce-
dural imaging. 

Medication of Patients 

      Patients scheduled for elective neurovascular stent
placement received 100 mg aspirin and 75 mg clopi-
dogrel per day for 7 days prior to the procedure nor-
mally. If there were less than 7 days to the procedure,
300 mg clopidogrel and aspirin per day were given for
3 days and then continued with 100 mg aspirin and 75
mg clopidogrel daily. None of our patients received
600 mg clopidogrel as a loading dose just before the
day of the procedure. 
      If the clopidogrel resistance was demonstrated by
Multiplate® test, the premedication was adjusted as
500 mg of ticlopidine and 100 mg of aspirin for 7 days
before the procedure. In case of still antiplatelet resist-
ance presence, prasugrel 10 mg per day alone was
given 7 days before the procedure. 

Multiplate® test 

      Venous blood samples were collected 24 hours be-
fore the procedure from the peripheral antecubital vein
by nurses. Blood samples were filled into hirudin
filled tubes after which they were sent to the hematol-
ogy laboratory within 30 minutes. Platelet function
tests were studied with the Multiplate® analysis system
(Fig. 1). Blood samples were stored at room tempera-
ture for 30 minutes. Platelet aggregation was evaluated
using the impedance method within 30-180 minutes
in total after samples were collected. 300 microliters
of the blood sample were taken and were diluted again
with 300 microliters of 0.9% saline at room tempera-
ture. 20 microliters ADP or ASP test agents were
added into these sample after 3 minutes incubation pe-
riod. 
      The results were obtained by calculating the area
under the curve (AUC) at the end of the 6 minute eval-
uation period. The recommended range for AUC val-
ues is 71-115U for aspirin and 57-113U for
clopidogrel. Aspirin Multiplate® test results above 40U
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were recorded as the group showing aspirin resistance
while for clopidogrel, those with a result above 46U
were recorded as with clopidogrel resistance. Follow-
up platelet-activity testing was not performed after the
procedure. 

Statistical Analysis 

      SSPS version 23.0 was used for statistical analy-
sis. The patients were divided into two groups as stent-
ing due to atherosclerotic stenosis and stent-assisted
coil embolization for aneurysm treatment. For these
two groups, separately, and all patients are searched
for aspirin and clopidogrel resistance. The two groups
were compared in terms of the frequency of resistance.
Clinical characteristics were also compared between
these two groups, as well as the resistant versus non-
resistant groups. The independent samples t-test,
Mann Whitney U test, and Chi square tests were used
to determine the correlations between the variables. A

p value of < 0.05 was considered statistically signifi-
cant. The study was approved by the ethics committee
of our hospital.

RESULTS

      In this study, 250 patients who underwent neu-
rovascular stenting in the Interventional Radiology
Unit of our hospital between 2013 and 2017 were
identified. 78 of these were excluded since 74 of them
those whom could not be reached the complete Mul-
tiplate® test results, 2 of them had severe anemia and
the remaining 2 had severe thrombocytopenia. 57
(33.1%) of the patients were female while 115 (66.9%)
were male. The mean age was 65.6 (20-92) years. Of
the remaining 172 patients, 59 (34.3%) were those the
intracranial stents were implanted during aneurysm
embolization, and 113 (65.7%) were the ones who had
stenting for the treatment of atherosclerotic stenosis.
Flow diverter devices were used in 35 (20.3%) pa-
tients who had stent placement during aneurysm treat-
ment. The prevalance of aspirin resistance was 9.4%
(16/170) in all patients whereas that of clopidogrel was
23.8% (41/172). There were 9 (5%) patients with both
aspirin and clopidogrel resistance. 
      When the group with aspirin resistance was com-
pared with the group without resistance, a significant
difference was found between the ages (p = 0.005).
The mean age was 57.4 ± 12.2 years in the resistant
group while it was 66.6 ± 12.8 years in the nonresis-
tant group. There were no significant difference be-
tween resistant and non-resistant groups in terms of
concomitant diseases; diabetes, hypertension, coro-
nary artery disease, and dyslipidemia. Moreover, no
significant difference was found between the two
groups concerning thromboembolic findings in the
cranial MR or CT (Table 1). 
      When the group with clopidogrel resistance and
the one without resistance were compared; the pres-
ence of diabetes was found 63.4% in the resistant
group, while it was 26.0% in the non-resistant group
(p < 0.001). There was no significant difference be-
tween the two groups in other parameters (Table 2). 
      Aspirin resistance was 3.6% and clopidogrel re-
sistance was 23.0% in the stent-implanted group due
to atherosclerotic stenosis, whereas the resistance in
the stent-assisted aneurysm treatment group was
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Fig. 1. Multiplate Test Machine. Multiplate test machine in

our hospital is located in Hematology laboratary; however, it

is possible to be situated and utilized it with a trained staff in

interventional radiology units. 
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20.7% and 25.4%, respectively. Aspirin resistance was
significantly higher in the latter group compared to the
former (p < 0.001). However, there was no difference
between these two groups in terms of clopidogrel re-
sistance. The resistance frequency in the patients who
had flow diverter device was 17.6% for aspirin and
25.7% for clopidogrel.

DISCUSSION

      In patients undergoing cerebrovascular stenting,
development of thromboembolic complications due to
platelet aggregation induced by usage of endovascular
devices is the main problem [2]. Dual antiplatelet ther-
apy with asprin and clopidogrel has been accepted as
premedication method and post-procedural treatment
in order to prevent these complications. However, the
use of platelet function tests before neurosurgical pro-
cedures remains controversial. In contrast to lack of
literature in neuravascular patients, the frequency of
aspirin and clopidogrel resistance has been shown in
different groups of patients receiving dual antiplatelet
therapy (percutaneous coronary intervention, periph-
eral arterial disease, ischemic stroke, diabetes mellitus,
etc.) and its effect on clinical outcomes is discussed
[3, 5-10]. 
      Several studies in the cardiology literature have
shown that the incidence of aspirin resistance varies
according to how it is defined and the differences in
dosage and population used. The prevalence of aspirin
resistance in patients undergoing percutaneous coro-
nary intervention has been in a wide range of 1-55%
[5]. In addition, clopidogrel resistance has been re-
ported up to 35% in that patient group so far [3]. How-
ever, a number of multicenter, randomized controlled
trials (GRAVITAS, ARCTIC, TRIGGER-PC), which
were subsequently performed in patients with percu-
taneous coronary interventional procedures, did not
show the overall clinical benefit of antiplatelet therapy
according to the results of platelet function tests [6-8]. 
      In studies conducted into patients with peripheral
arterial disease, the incidence of aspirin resistance has
been reported up to 60% and clopidogrel resistance up
to 65% [9]. In several studies on ischemic stroke pa-
tients, aspirin and clopidogrel resistance rate was
found to be 23% and 27%, respectively. Moreover, the
risk of recurrent ischemic stroke or transient ischemic

attack was reported higher in those patients with re-
sistance to antiplatelets [10]. 
      In patients undergoing neurovascular interven-
tional procedures, platelet resistance tests, frequency
of resistance and their association with clinical out-
comes have been investigated in retrospective, single-
center studies. In our study, the frequency of resistance
was found to be 9.4% for aspirin and 23.8% for clopi-
dogrel by Multiplate® test and they were similar to
the frequency rates found in in the studies conducted
so far. In these studies the prevelance of aspirin resist-
ance was found to be between 2.1-17% and the fre-
quency of clopidogrel resistance was found between
21-62.6% (Table 3) [2, 4, 11-28]. 
      The patients with flow diverter stents evaluated
seperately given the being more excessively used in
last ten years and the frequency of resistance was
found to be 17.6% for aspirin and 25.7% for clopido-
grel in 35 patients with flow diverter devices at our
hospital. Delgado Almandoz et al. [14] and Heller et

al. [23] found the low response rate of clopidogrel in
patients who underwent aneurysm treatment with flow
diverter devices 26.2% (n = 44) and 4 % (n = 24), re-
spectively. Oran et al. [4] revealed the low response
rate of clopidogrel to be 25% (n = 100) with Multi-
plate® test in a group of patients with FDD and this
rate is similar to ours. Moreover, Tan et al. [24] found
the frequency of low response to clopidogrel to be
52.7% (n = 74) using FDD by VerifyNow test, which
is the highest frequency of resistance reported to clopi-
dogrel among patients with FDD. 
      The premedications with new antiplatelets, such
as prasugrel and ticagrelor, are becoming increasingly
used in neurovascular stenting, particularly with
FDDs. In our unit, we prefer ticlopidine and prasugrel
as premedication in patients who are resistant to clopi-
dogrel. In a systematic review, dual antiplatelet regi-
mens including ticagrelor or prasugrel are found to be
safe for patients undergoing FDD procedures [29]. Be-
sides, in another research, it was demonstrated that
more than 98% of patients were within the optimal
range with Multiplate® test after half-dose (30 mg)
loading of prasugrel [30]. 
      Although there are several ways of detecting
platelet aggretation inhibition, Multiplate® test is used
as resistance test in our center. Flechtenmacher et al.
[28] compared antiplatelet resistance with LTA, Veri-
fyNow and Multiplate® test in 97 patients who under-
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went cerebrovascular stenting and found clopidogrel
resistance to 47.6%, 50.5% and 35.9%, respectively.
Accordingly, the highest resistance frequency was de-
termined by VerifyNow test and the lowest resistance
was reported by Multiplate® test. In the same study,
the correlation between resistance results reported
with LTA test and the risk of thromboembolic compli-
cations was found to be better than Multiplate® and
VerifyNow tests. The LTA test is the gold standard for
antiplatelet resistance; however, it is a time consuming
test because of necessity to be used in a laboratory en-
vironment. The tests that can be performed patient-
based are Multiplate® and VerifyNow. The VerifyNow
test is widely used because it has the same principle
as the LTA test and is a fully automated system. The
Multiplate® test is a semi-automated system and can
be performed at the bedside, such as VerifyNow, in the
presence of trained stuffs [31]. 
      As it can be understood from studies ever pub-
lished, there is variability in the dose and duration of
antiplatelet therapy and the cut-off values of an-
tiplatelet resistance, as well as the patient population
and stent indication in patients undergoing neurovas-
cular procedure (Table 3). Therefore, it is inevitable
that the frequency of resistance ranges in a wide vari-
ation. The general term is the presence of a group of
patients in whom platelet inhibition is not sufficient
despite dual antiplatelet therapy. However, there are
usually single-center, retrospective studies investigat-
ing the prognosis in this patient group. 
      In our study, the frequency of detecting throm-
boembolic findings by radiological methods in pa-
tients with aspirin or clopidogrel resistance was lower
in the resistant group but there was no statistically sig-
nificant difference between the two groups. However,
we reckon that the reason for the lower rate of throm-
boembolism in the resistant group is the change of
medication in the patients who was with resistance to
clopidogrel. Shim et al., in their meta-analysis, which
reviewed the studies performed on patients undergoing
neurosurgical procedures, emphasized that patients re-
sistant to antiplatelet treatments had a higher risk of
thromboembolic events than those with normal re-
sponses. They found stent placement was associated
with thromboembolic risk in the resistant group in pa-
tients undergoing neurosurgical procedures. In addi-
tion, studies suggesting that re-regulated antiplatelet
therapy regimens may help to reduce the risk of throm-

boembolic events in patients with resistance demon-
strated by antiplatelet resistance test. However, due to
the variable results between single-center studies, they
emphasized that cautious approach should be taken
among adjusting antiplatelet therapy with the results
of antiplatelet resistance tests [32]. 

Limitations 

      Our study has some limitations. The most impor-
tant one  is that it is a single-centered study. Hence, it
reflects the frequency of drug resistance on a single
region. In addition, the effect of aspirin and clopido-
grel resistance on clinical outcomes could not be eval-
uated due to the regulation of medication after
resistance was demonstrated and absence of a control
group owing to retrospective design of the study.

CONCLUSION

      In conclusion, in this study the incidence of aspirin
resistance was 9.4% and clopidogrel resistance was
23.8% in patients who underwent neurovascular stent-
ing.The frequency of antiplatelet resistance is very
variable among these patients, mainly due to variency
in the patient population, stent indication, dose-dura-
tion of antiplatelet therapy administered and the tests
used to determine antiplatelet resistance as well as the
cut-off values of the tests. However, as it is seen in our
study, there is a group of patients who do not have suf-
ficient platelet aggregation inhibition despite an-
tiplatelet therapy. For this reason, the resistant patient
group can be determined by performing platelet in-
hibitation tests before the interventional procedure.
The presence of antiplatelet resistance in these patients
and the effect of individual-based antiplatelet therapy
on clinical outcomes should be investigated in
prospective randomized controlled trials. 
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Is red blood cell distribution width an indicator of prognosis
and mortality in respiratory intensive care unit?

Güler Eraslan Doğanay , Mustafa Özgür Cırık

Department of Anesthesiology and Reanimation, University of Health Sciences, Atatürk Chest Diseases and Thoracic Surgery Training
and Research Hospital, Ankara, Turkey

ABSTRACT
Objectives: The range of variation of erythrocytes measured as Red blood cell distribution width (RDW).
Mortality indicators in patients in intensive care depend on variation of physiological variables. High RDW
rates have been commonly associated with heart disease, pulmonary embolism and pulmonary hypertension,
peripheral artery disease, heart failure, liver disease and infectious diseases. We aimed in this study to determine
the effect of RDW on prognosis and mortality in Chronic Obstructive Pulmonary Disease (COPD) patients in
intensive care unit (ICU). 
Methods: The cases who are treated for COPD in ICU between January 1, 2018 and December 31, 2019
reviewed. Demographic data, Charlson Comorbidite Index (CCI), Acute Physiology and Chronic Health
Evaluation II (APACHE II), Sequential Organ Failure Assessment (SOFA) scores, procalcitonin, white blood
cell, RDW, C-reactive protein, duration of mechanical ventilation, inotrope requirement, length of stay ICU,
and 30-day mortality reviewed. 
Results: Total number of 369 cases are included into the study and divided in two groups according to their
RDW values (High RDW and normal RDW group). High RDW group had longer length of stay in ICU and
hospital, mechanical ventilation duration, higher APACHE II, CCI, SOFA, white blood cell and procalcitonin
values and lower C-reactive protein compared to normal RDW group.  First outcome was hospital 30-day
mortality in ICU. The age, RDW, inotrope use, MV duration, LOS H, APACHE II, CCI, SOFA, procalcitonin,
CRP, HGB and HCT levels were found to be higher in patients with mortality compared those without. With
the sensitivity value of 70.9% and the specificity of 47.7%, RDW the cut off value was found to be 16.5. 
Conclusions: The risk of 30-day mortality, length of stay ICU and hospital and mechanical ventilation duration
was higher in COPD patients with high RDW levels.
Keywords: RDW, ICU, COPD, mortality, indicator

The range in the volume and size of the red blood
cells are measured with the test named red cell

distribution width (RDW) [1]. RDW is always in-
cluded in the complete blood count panel and inex-
pensive to do. The normal range is 11.6-17.2%.
Although RDW is traditionally used to differentiate

the type of anema, in recent studies, high RDW rates
are found to be associated with heart disease, heart
failure, acute pulmonary embolism and pulmonary hy-
pertension, peripheral artery disease, liver disease, and
infectious diseases [2-7]. Additionally, the RDW val-
ues have also been shown to be high in other critically
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ill patients with pneumonia, Gr (-) bacteriemia, and
sepsis in intensive care unit (ICU) and it was a risk
factor for hospital mortality [8-11]. 
      Metabolic abnormalities like oxidative stress and
inflamation in the cells are linked to high RDW levels
and might be the main cause of the mortality in criti-
cally ill patients [12]. Mortality indicators in patients
admitted to ICU depend on many physiological vari-
ables. 
      This research is aimed to determine the prognostic
value of RDW and its relationship with mortality in
patients with Chronic Obstructive Pulmonary Disease
(COPD) in intensive care. 

METHODS

      The retrospective study was initiated after ap-
proval from the Medical Specialization Training
Board of Ataturk Chest Diseases and Thoracic Surgery
Training and Research Hospital (approval date &
number: 12/17/2020 & 705). 
      The cases who were admitted to ICU between Jan-
uary 1, 2018 and December 31, 2019 were reviewed
retrospectively. The study included patients aged 18
years and older, admitted to ICU with a diagnosis of
COPD between January 1, 2018 and December 31,
2019. 
      Exclusion criteria were as follows;  cases with
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known hematological malignancy, recent blood trans-
fusion and  anemia (hemoglobin < 13.5 g/dl in males,
hemoglobin < 12.0 g/dl in females are accepted as ane-
mia), cases who were stayed in ICU less than one day
and cases who had a pathology or medical condition
makes RDW lower than 11.6. 
      The normal range of RDW is 11.6-17.2, the cases
with RDW ≥ 17.3 are included into the high RDW
group. 
      Clinical data like demographics, Charlson Comor-
bidite Index (CCI), Acute Physiology and Chronic
Health Evaluation II (APACHE II) and  Sequential
Organ Failure Assessment (SOFA) scores, procalci-
tonin, white blood cell (WBC), C-reactive protein
(CRP) values, length of stay  ICU (LOS ICU), length
of stay hospital (LOS H), mechanical ventilation (MV)
duration, inotrope use, hemoglobin (HGB), hematocrit
(HCT) and RDW values are noted. The mortality data
has been taken from the Death Notification System. 

Statistical Analysis 
The results were compared using Statistical Package
for the Social Sciences, version 22.0 (SPSS Inc.,
Chicago, IL, United States). Whether the distribution
of continuous variables was normal or not was deter-
mined by Kolmogorov Smirnov test. Continuous data
were described as mean ± SD and median (interquar-
tile range) for skewed distributions. Categorical data
presented as numbers and percentages. Categorical
variables were compared using Pearson’s chi-square
test or fisher’s exact test. Firstly, possible risk factors
that thought to be related with mortality were analyzed
in one variable multinominal logistic regression ana-
lyzed. Variables with p < 0.25 in univariate logistic re-
gression analysis were included in multivariate logistic
regression analysis. The Backward Wald method was
used for multivariate logistic regression analysis. ROC
curve analysis was used to determine the cut off
points. The p -value < 0.05 is accepted as significant
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and p value between 0.05 and 0.10 are excepted bor-
derline significant level on all statistical analysis. 

RESULTS

      The comparison of the demographic, clinical and
laboratory data of patients (n = 369) admitted to ICU
with COPD, according to RDW groups are given in
the Table 1. According to the results, 30-day mortality,
LOS ICU, LOS H, MV duration, APACHE II, CCI,
SOFA, WBC and procalcitonin values were found to
be significantly higher and CRP levels were signifi-
cantly lower in the group with high RDW values
(Table 1). 
      Logistic regression analysis was done usin the
possible factors that might affect mortality in cases
with COPD. After the last step of the analysis (6th

step), six parameters (LOS H, MV duration, APACHE
II, SOFA, CRP and HCT) were found to be the signif-
icant determinators for hospital mortality in cases with
COPD, treated in ICU. The increase in MV duration,
APACHE II scores, SOFA scores and CRP values and
decrease in LOS H and HCT values are associated
with increase hospital mortality in cases with COPD
(Table 2). 
      A ROC curve analysis was applied to find the
RDW cut off value in cases with COPD that deter-
mines the success of the RDW value in predicting
mortality. It shows that RDW can differentiate in de-
termining the mortality risk at COPD patients cor-
rectly at a rate of 58% (moderate). To answer the
question of which value should be taken as the cut-off
value for this test, the sensitivity value was 70.9% and
the specificity value was 47.7%, the cut off value was
found to be 16.5. The risk of mortality was found sta-
tistically higher in patients with RDW of 16.5 and
above (Table 3) (Fig. 1). 

      The age, RDW, inotrope use, MV duration, LOS
H, APACHE II, CCI, SOFA, procalcitonin, CRP, HGB
and HCT levels were found to be higher in patients
with mortality compared to those without mortality
(Table 4). 
      Spearman correlation analysis was applied to de-
termine the relationship between RDW values and
other variables of patients with COPD in intensive
care and the results are given in the Table 5. Accord-
ingly, there is a low level positive correlation between
RDW and LOS H, LOS ICU, MV duration, APACHE
II, CCI, SOFA, and WBC. There is a low level nega-
tive relationship between RDW and CRP, and HGB
(Table 5). 
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DISCUSSION

      In this study, we detected an association between
RDW values and prognosis-mortality of patients with
COPD in ICU. Our findings are as follows; firstly; 30-
day mortality, LOS H, LOS ICU and MV duration are
higher in patients with high RDW values compared to
those with normal RDW. Secondly; RDW is moder-
ately succesfull in determining the mortality risk at
COPD patients, with an accuracy of 58 percent.
Thirdly; RDW is found to be one of the predictor for
mortality. The other predictors of mortality was  older
age, inotrope use, MV duration, LOS H, APACHE II,
CCI, SOFA, procalcitonin and CRP levels. 
      Similarly to our study, Osadnik et al. [13] also
found an association between RDW and mortality.
They thought that this association was due to the pos-

sitive correlation between RDW and inflammation
[13]. 
      In a study of Lorente et al. [14]; septic patients
who died had higher RDW values compared to sur-
vivors in the the first week of ICU admission. They
also found association between RDW and SOFA,
COPD, ischemic heart disease [14]. In our study, we
used CCI for defining comorbidities and found COPD
patients with higher RDW levels had also higher 30-
day mortality. Lorente et al. [14] showed that patients
with RDW more than 15.5% had a 70% higher risk of
death in the first 30 days than those with a lower RDW
values.
      Similar to our study, other researchers found that
high RDW levels were a risk factor for mortality in
patients with some certain medical conditions. RDW
has been associated with increased mortality in inten-
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sive care patients [8, 9], patients with community ac-
quired pneumonia [10], sepsis [15], gram-negative
bacteremia [11]. Sadaka et al. [16] studied in patients
with septic shock; they found that high RDW was as-
sociated with higher mortality. However, Budak et al.
[17] did not find a relation between RDW and other
inflammation markers like MPV, NRL and WBC
count. 
      Zhang et al. [18] found that high RDW levels were
associated with mortality on admission; however its

predictive performance was suboptimal. Similarly, this
study showed that RDW might determine the mortal-
ity risk at COPD patients with an accuracy of 58%. 
There are some studies in the literature about relation
with RDW and sepsis-mortality, but there is not
enough study on COPD patients. Although RDW is
shown as mortality indicator COPD patients in ICU,
multicenter randomized studies with large number of
the patients with other respiraory disease are required
to confirm the role of RDW in prognosis of the pa-
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tients in ICU. 

Limitations 
      Our study’s limitations are as follows; a single-
center study and has retrospective design, we meas-
ured RDW only in admission into the ICU therefore
we can not comment on the RDW change by time and
we have only included the patients with COPD and we
might not generalize our findings to all patients with
other respiratory diseases. 

CONCLUSION

      The risk of 30-day mortality, LOS H, LOS ICU
and MV duration was higher in COPD patients with
high RDW levels but there is a low level correlation.
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Assessment of neonatal sepsis and associated factors among
neonates admitted neonatal intensive care unit in selected
public hospitals in Somali region, Ethiopia
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ABSTRACT
Objectives: To assess neonatal sepsis and associated factors among neonates admitted neonatal intensive care
unit in selected public hospitals in Somali region, Ethiopia. 
Methods: Institution based cross sectional study design was conducted in selected public hospitals. Data was
collected using structured questionnaire adopted from other literature, entered into Epi-data version 3.1 and
then was exported to SPSS version 23 for analysis. Frequency was used for descriptive analysis. Bivariate
analysis was used to determine the association between different risk factors and the outcome variable. Those
variables which have significant association at 5% significance level and fulfilling the minimum requirement
of 0.2 level of significance with neonatal sepsis was entered for further analysis to multivariate analysis,
significance was taken at α = < 0.05. 
Results: The overall prevalence of this study was 42.9% CI = (38.4-47.8) and associated factors was age of
the neonate AOR = 0.085 (CI = 0.01, 0.73), Residence shown AOR = 2.567 (CI = 1.01, 6.5) Gestational age
AOR = 1.869 (CI = 1.05, 3.31), Meconium stained Amniotic fluid AOR = 2.718 (CI = 1.89, 6.74), Antenatal
care AOR = 8.933 (CI = 4.9, 15.9), and Mechanical ventilation after birth OR = 3.376 (CI = 1.65, 6.88). 
Conclusions: The present study found that the overall prevalence of neonatal sepsis in selected hospitals was
42.9%. The study identified, Age of the neonate, Residence, Gestational age, Meconium stained amniotic fluid.
Antenatal care, Mechanical ventilation after birth. The findings underscore the importance of routine assessment
and close monitoring of neonates. It is therefore recommended to have more skilled health personnel and
advanced equipment while providing maternal and new-born health care services. 
Keywords: Neonatal sepsis, associated factors, neonates admitted neonatal intensive care unit, selected public
hospitals, Somali region, Ethiopia 2017/2018.

Sepsis is defined as a clinical syndrome describe by
a set of hemodynamic, respiratory and metabolic

shifts secondary to an infectious process that can
prompt an unusual systemic inflammatory response
syndrome of the organism (SIRS) [1]. 
      Neonatal sepsis is a defined as a clinical syndrome
characterized by signs and symptoms of infection in

an infant 28 days of life or younger. And it is a major
cause of morbidity and mortality in newborns [2].
Early onset of neonatal sepsis defined as occurring in
the first 3 days of life and is caused by bacterial
pathogens transmitted vertically from mother to infant
before or during delivery while late-onset sepsis
(LOS) is sepsis occurring after 72 h in NICU infants
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and 7 days of life in term infants, has been variably
defined as occurring up to the age of _90 or 120 days,
and may be caused by vertically or horizontally ac-
quired pathogens [3]. According to WHO the epidemi-
ology of sepsis is better known in adults than in
children, yet neonatal and child death due to sepsis is
a major problem. There are an estimated 2.9 million
deaths worldwide from sepsis every year (44% of
them in children under 5 years of age) and one quarter
of these is due to neonatal sepsis [4]. In 2012, an esti-
mated 6.9 million (uncertainty range 5.5 – 8.3 million)
possible severe bacterial infections occurred in
neonates in Latin America, South Asia, and sub-Saha-
ran Africa [5]. Neonatal sepsis is the third most com-
mon cause of death in this age group with an estimated
0.401 millions of deaths (uncertainty range [0.280-
0.522], 6.8% [4.7-8.6]) in 2015, the vast majority of
which are in developing countries [6]. 
      Another report showed Globally the leading
causes of death among children under age 5 included
preterm birth complications (18%), pneumonia (16%),
and intrapartum related events (12%), congenital
anomalies (9%), diarrhea (8%), neonatal sepsis (7%)
and malaria (5%) [7]. 
      Based on the 2014 WHO/CHERG estimates for
Ethiopia the major causes of children less than 5 years
mortality, were acute respiratory infection (ARI)
(18%), diarrhea (9%), prematurity (11%), sepsis (9%),
birth asphyxia (14%), injuries (6%), and measles (2%)
and others (21%) [8]. 
      As it shows the 2016 Ethiopia Demographic and
Health Surveys (EDHS), neonatal mortality declined
from 49 deaths per 1,000 live births in 2000 to 29
deaths per 1,000 births in 2016, a reduction of 41%
over the past 16 years and in Somali region is 41
deaths per 1000 live births [9]. 
      Numerous factors associated with the high mortal-
ity due to infections were due to delays in the early
identification and treatment of newborns with infec-
tion, particularly; under-recognition of illness, delay
in care seeking at the household level, delay in initia-
tion of treatment, and lack of access to both appropri-
ately trained health workers and to high quality
services to manage sepsis. It is particularly affecting
that many neonatal deaths occur in the community,
without the newborn ever having contact with the ap-
propriate health care services [10, 11]. 
      The third Sustainable Development Goal for child

health (United Nations 2015), which aims to end pre-
ventable deaths of neonates and children under five
years of age by 2030, may not be met without substan-
tial reduction of neonatal sepsis-specific mortality in
the developing countries [12]. 
      In the world and especially sub-Saharan African
countries Newborn survival is a problem of great con-
cern, although Ethiopia made big efforts on maternal
and child health programs and advancing healthcare
system, most of the neonatal admission to the NICU
with sepsis, has been increased. Many studies have
been done in Ethiopia but there were limited studies
tried to substantiate the risk factors of neonatal sepsis
in the study areas (pastoral areas) of the country as a
whole. This study was therefore, carried out to find
out neonatal sepsis and factors contributing among
neonates in three public hospitals of Somali region,
Ethiopia.

METHODS

Study Area 
      This, study was conducted in Jigjiga, Godey,
Kabri-dahar hospitals of Somali Region, Eastern
Ethiopia from December-May2017/2018. Jigjiga town
is the capital city of Somali regional state located 626
km east from Addis Ababa, capital city of Ethiopia &
101 km east from Harar town. As of 2009 EFY Jigjiga
city has total population of 199,431 of which 45,570
are in reproductive age group (15-49 years). Current
it has 30 Kebles of which 20 are urban & 10 are rural.
Majority of people are Somali ethnic (97%) & Muslim
in religion (98%). People of Jigjiga city are mostly
agro-pastoral, their main source of income depends on
farming and livestock, other source of income like
small business, government employees etc. Jigjiga city
has one Referral hospital, one Zonal hospital, two
health centers & ten health posts, Two public hospitals
and two health center are providing delivery service
[13]. 
      Godey Council is located in the Shebelle Zone of
the Somali Region it is located 600 km away from Re-
gional capital, Jigjiga (capital town of Ethiopian So-
mali region). It is Semi-arid weather condition and low
altitude with flat land surfaces [14]. Administratively,
it consists 10 Kebeles. Total population of the council
is estimated to be 75,000 in 2016 (33,000 male and
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42,000 females). In terms of health delivery system,
the council has one Hospital, 1 NGO clinics and 4
Health Posts [15]. 
      Based on figures from the Central Statistical
Agency in 2005, Kabri-dahar has an estimated total
population of 100,191 of whom 51,327 are men and
48,864 are women. The two largest ethnic groups re-
ported in this town were the Somali (89.02%), and the
Amhara (2.58%); all other ethnic groups made up
8.4% of the population. City has one zonal hospital
and two health centers 2 heath posts [14]. 

Study Design 
      An institution based cross-sectional study design
was employed. 

Source Population 
      All neonates who were admitted to NICU of hos-
pitals during the study period in Somali region were
the study population for this study. 

Study Population 
      All new-born ≤ 28 days of life and who were ad-
mitted in neonatal ward randomly selected to involve

in the study.

Inclusion Criteria: All neonates who were admitted to
intensive care unit were included in this study.

Exclusion Criteria: Neonates who were early dis-
charged before data collection was completed but only
card was available, incomplete patient chart informa-
tion, and died on arrival (neonates expired without tak-
ing any investigation and treatment on arrival) were
excluded from this study. 

Sampling Procedure and sampling technique 
There are nine regional hospitals in Somali region and
three of them were selected by using lottery method
(Fig. 1). The number of study subjects for each hospi-
tal was allocated proportionally after identifying the
number of admissions in each hospital for the speci-
fied period (last three months). The number of admis-
sion in karamara was 5210; Gode hospital was 3460
and 1571 was Kabri-dahar hospital. 
      Proportionally allocated sample size of 203, 135
and 61 for karamara, Gode and Kabri-daharHospitals
respectively. Participants’ was selected consecutively
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recruitment and was continued until the sample size
allocated fulfilled/met. 

Data Collection Technique and Tools 
      A pre-tested interviewer-administered question-
naire and check lists were used to collect the data. The
tools were developed by reviewing different litera-
tures. The information was collected during the admis-
sion of neonate to NICU and by reviewing the
registration book records in labor ward, NICU, and
gynecologic ward in each hospital. 

Sample Size Determination 
      The sample size was determined by using single
population proportion formula and the proportion was
taken from the previous literature in Ethiopia. Accord-
ing to study conducted at Black Lion specialized hos-
pital, the prevalence of neonatal sepsis was 44.7% and
by considering 95% confidence interval (CI) and 5%
marginal error the, sample size was calculated as fol-
lows:

n = required sample size
      Z = the standard normal deviation at 95% confi-
dence interval; =1.96
      P = prevalence of neonatal sepsis among neonates
admitted in NICU with prevalence of 44.7% (16).
      d= margin of error that can be tolerated, 5% (0.05)
      1-p = proportion of population that do not possess
the character of interest. 
Therefore,
      n = (Z𝜕/2)2 p (1 − p)/d2 = (1.96)2 (0.447) (0.553)/
(0.05)2= 380 
      By adding non response rate 5%, our total sample
size was 399 neonates. 

Study Variables 
Dependent Variable: Neonatal sepsis 
Independent Variable: Socio-demographic character-
istics of mothers, socio-demographic characteristics
of neonates, and obstetric characteristics of mothers
were independent variables for this study. 

Data Quality Control 
Three training was given for two data collectors in

each hospital with an academic background of
diploma/degree in nursing/midwifery working outside
the study hospitals The training was focused on intro-
ducing the data collection tools, the initial and end of
the data collection period, how they are collected the
data, using the time wisely, data handling, and submit
the collected data. Pretest was done 5% to pave the
way any solution/modification in appropriate time.
Data completeness was checked, cleaned and com-
piled by the investigator on daily basis. 

Operational Definition 
Neonatal Sepsis: neonate with sepsis within 0-28 days
of life 
Early Onset Neonatal Sepsis: neonate with sepsis
within 0-7 days 
Late Onset Neonatal Sepsis: neonate with sepsis
within 8-28 days 
Low Birth Weight: weight of the child 

Ethical Consideration 
      Ethical clearance letter was acquired from ethical
Review Board of Jigjiga University, and after explain-
ing about the purpose and the possible benefit of the
study permission to gather datawas secured from re-
gional health bureau and delivered to public hospital
administrators. Confidentiality was maintained at all
levels of the study. 

Statistical Analysis 
      The data was cleaned for inconsistencies and
missing values and modification was considered as ne-
cessitate, coded and entered into Epi-data version 4.1
and then was exported to SPSS (Statistical Package
for Social science) version 20 for analysis. Frequency
was used for the descriptive, after assessing the nor-
mality of distribution of the data; Bivariate and multi-
variate analyses were used to assess the association
between each independent variable and the outcome
variable by using binary logistic regression. All vari-
ables with P < 0.25 in the Bivariate analysis were in-
cluded in the final model of multivariate analysis in
order to control all possible confounders. The degree
of association between dependent and independent
variables was examined using odds ratio with 95% CI.
P-value less than 0.05 was considered as significance
level for associations between dependent and inde-
pendent variables. Confidence interval of 95% was

620 The European Research Journal   Volume 7   Issue 6   November 2021

#
#

!

!"#$#%&%'%()∂!"*"!
+%(,%-%.*%
/"%

!



Eur Res J 2021;7(6):617-627 Nur and Osman

used to be examined the precision of the study and the
level of significance was taken at α = < 0.05. Finally,
result was presented in Texts, and Tables. 

RESULTS

Socio-demographic Characteristics 
      A total of 380 neonates were involved in the study,
with 95% response rate from December 2017 to May
2018 in three selected public hospitals (Karamara,
Gode, Kabridahar). Regarding residence 340 (89.5%)
resided urban, and 193 (50.8) of those were male and
61 (37.4%) developed neonatal sepsis. Concerning age
of the neonates 365 (96.1%) aged between 0-7 days
among these 149 (91.4%) developed neonatal sepsis,
regarding maternal age 160 (42.1%) and 85 (52.1%)
their neonates developed neonatal sepsis, Maternal ed-
ucation 274 (72.1%) of the mothers had never go to
school, 114 (69.9%) of then had NS (Table 1). 

Prevalence of Neonatal Sepsis 
      This study, the prevalence and associated risk fac-
tors of neonatal sepsis of neonates admitted in the

three selected hospitals with in the December-May
2017/2018. The total prevalence of this study was
42.9%, with CI = (37-46) (Table 2). 

Neonatal Characteristics 
      In terms of birth weight of the neonates, 286
(75.3%) of them had normal birth weight (< 2.5kg)
and of these 139(85.3%) had EONS. Regarding ges-
tational age 210 (55.3%) were term deliveries 102
(62.6%) had neonatal sepsis. About the Apgar score
323 (85%) had >7said to have Apgar score less than
7. About 225 (67.1%) of neonates who were reported
as to have birth asphyxia, 102 (62.6%) of them devel-
oped neonatal sepsis (Table 3). 

Maternal Characteristics 
      Among 206 (54.2%) neonates who had history of
maternal UTI and developed NS were 77 (47.2%) dur-
ing delivery and 151 (39.7%) had maternal history of
ANC follow up, among these 113 (69.3) had neonatal
sepsis, about 49 (12.9%) of the mothers of the
neonates had premature rupture of membrane and 24
(14.7%) developed neonatal sepsis, 26 (81.3%) dura-
tion < 18 hours. Regarding meconium stained amni-
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otic fluid 60 (15.8%) of the mothers had MSAF and
14 (8.6%) during delivery and 14 (8.6%) developed
neonatal sepsis. Regarding duration of labor 255
(67.1%) labored between 6-12 hours of these103
(63.2%) had NS (Table 4). 

Medical Related Factors 
      Regarding mode of delivery about 275 (72.4%)
delivered spontaneously and 117 (71.8%) had neonatal
sepsis and also 305 (80.3%). About 154 (40.5%) were
resuscitated by mechanical ventilation, 106 (65%) de-
veloped neonatal sepsis (Table 5). 

Multivariate Analysis of the Association between
Neonatal Sepsis and Other Neonatal Variables
In this study both Bivariate and multivariate level of
analysis was investigated to determine the association
between late onset neonatal sepsis and other different
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risk factors. Variables those have significant associa-
tion on Bivariate analysis was taken to multivariate
analysis to control the confounders. The current study
found that age of the neonate found to be significantly
associated with neonatal sepsis, neonates aged 8-28
days were protective by 91% compared to neonates
aged 0-7 days. AOR= 0.085 (CI= 0.01, 0.73) (Table
6). Regarding the residence, neonates who were from
urban residence were 2.5 times more likely to develop
neonatal sepsis compared to neonates from rural resi-
dence. AOR=2.567 (CI=1.01, 6.5). Gestational age,
neonates who gestational age were < 37 weeks of ges-
tation were 1.8 times more likely to develop neonatal
sepsis compared to neonates who gestational age were
37-42 weeks AOR= 1.869 (CI= 1.05, 3.31). Concern-
ing antenatal care, neonates who’s their mother had
not history of ANC were 8.9 times more likely to de-
velop neonatal sepsis compared to neonates who’s
their mother had history of ANC flow up AOR= 8.933
(CI= 4.9, 15.9). Neonates who’s their mother had
meconium stained amniotic fluid were 2.7 times more
likely to develop neonatal sepsis compared to neonates
who’s their mother had not meconium stained amni-
otic fluid AOR= 2.718 (CI= 1.89, 6.74). About venti-
lation, neonates who had mechanical ventilation were
3.3 times more likely to develop neonatal sepsis com-
pared to neonates who had not mechanical ventilation
after birth AOR= 3.376 (CI =1.65, 6.88) (see Table 6). 

DISCUSSION

      This study, the prevalence and associated risk fac-
tors of neonatal sepsis of neonates admitted in the
three selected hospitals with in the December-May
2017/2018. The total prevalence of this study was
42.9%,with CI =(38.4-47.8) this was near to compared
to study conducted in Black lion specialized hospital
in 2010 which was 44.7% [16]. And also to different
studies in different countries showed very close fig-
ures India 35.1% Saudi Arabia (37%), Nigeria 33.1%
Tanzania (31.4%) [17-20]. But its large different study
finding in Mexico this could be due to the difference
in study design, and the sample size which shown 4.3
% considerable low when compared other studies.
This difference may have been contributed by the
presence of more skilled personnel in Mexico and ad-
vanced or modernized equipment compared to other
studies [21]. 
      The current study found that age of the neonate
found to be significantly associated with neonatal sep-
sis, neonates aged 8-28 days were protective by 91. %
compared to neonates aged 0-7 days. AOR= 0.085
(CI= 0.01, 0.73) compared to Study conducted in
Nigeria showed almost similar significance < 3 days
compared to above these days above. the possible ex-
planation of the difference can be the sample included
who were age of less than three days [22]. This could
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be due neonates with smaller ages had low immunity
compared to those aged greater than first week of life.
This difference might be due to the nature of age trans-
fer as the physiologic events and changes associated
with it. 
Regarding the residence, neonates who were from
urban residence were 2.5 times more likely to develop
neonatal sepsis compared to neonates from rural resi-
dence. AOR= 2.567 (CI= 1.01, 6.5) this may be most

of the neonates from urban residence were born health
facility and they might acquire the nosocomial infec-
tion. Other thing is that some of the neonates were liv-
ing urban slum areas where hygiene and sanitation,
maternal and child health services are most commonly
low. 
      Gestational age, neonates who gestational age
were < 37 weeks of gestation were 1.8 times more
likely to develop neonatal sepsis compared to neonates

624 The European Research Journal   Volume 7   Issue 6   November 2021

#
#

!

!

"#$%&!A(!?B%5,9#1,#5&!#:#%C6,6!*;!53&!#66*+,#5,*:!$&5D&&:!=)!#:.!*53&1!:&*:#5#%!9#1,#$%&6!
E#1,#$%&6! 4#5&0*1C! =&*:#5#%!6&26,6!
! ! =&*:#5#%!

6&26,6!
4FG!H4IJ!K@LM! NFG!OK@L4IP! !!9#%B&!

! ! Q&6! =*! ! ! !
"#$!%&!'(#!)#%)*'#! +*,#! -.! ./0! 012!3.1456!/1789! .12.7!351:46!01-/9! 51.04!
! ;#<*,#! .50! :2! .! .! !
=>#!%&!'(#!)#%)*'#!! 5?4@*AB! -/! .4/! .! .! !
! :?0:!@*AB! .55! 88! 51.-!351.56!51029! 515:2!3515.6!514/9! R(R7@!
+*'#C)*,!*>#! D!.7!A#*CB! .-! 42! 81-:3.1-46!./1.9! 01258!351-867149! 51.:-!
! 05?/5!A#*CB! :2! 42! 51::!351/86!010/9! 517/5!351/56!01:59! 51:74!
! /5?85!A#*CB! 20! 24! .157!351806!01:89! .15-!351/86!/1089! 517.7!
! E!8.!A#*CB! .5! .5! .! .! !
F*CG'A! HI,,GJ*C%IB! /-! ..0! /14!301/:6!217/9! .147!351:26!/14-9! 51.0/!
! +I,'GJ*CG%IB! .04! .52! .! .! !
K#BG@#)L#!! MCN*)! ./:! 050! 0188!3.1086!81:9! 012-4!3.15.6!-129! R(R>S!
! KIC*,! 02! .2! .! .! !
O#B'*'G%)*,!*>#! D!/4P##QB! -.! .57! 3.1.26!01229! .1:-7!3.1526!/1/.9R! 515/0!
! /4?80!P##QB! .50! .5:! .! .! !
SGC'(!*BJ(A$G*! T#B! .50! .2/! .18/!351706!01059! 5178/!3512/6!.1--9! 51:85!
! H%! -.! -8! .! .! !
+*'#C)*,!MUV! T#B! 44! .07! .1-/!3.15:6!0189! .10:4!3514/6!01029! 51/4-!
! H%! :-! ::! .! .! !
=HW! T#B! ../! /:! .! .! !
! H%! 25! .47! .51-3-12-6!.409! :17//38176!.2179! T!R(RR'!
+"=;! T#B! .8! 8-! 01:-!3.126!2189! 014.:!3.1:76!-1489! R(R<'!
! =*! .87! .4.! .! .! !
+#L(*)GL*,!
X#)'G,*'G%)!

T#B! 0/! .85! 810/!301206!4.9! /1/4-!3.1-26!-1::9! R(RR'!

! H%! :7! .0:! .! .! !



Eur Res J 2021;7(6):617-627 Nur and Osman

who gestational age were 37-42 weeks AOR= 1.869
(CI= 1.05, 3.31).Compared to other studies also re-
vealed Preterm delivery as significant risk factors for
neonatal sepsis and in fact this factors has been well
documented in previous studies [16, 23], In similar
study conducted in Bishoftu city indicated that,
preterm neonates did not showed significant associa-
tion with the occurrence of neonatal sepsis [24] this
may be due to health care service available or similar-
ity of the design of the study used. 
      Concerning antenatal care, neonates who’s their
mother had not history of ANC were  8.9 times more
likely to develop neonatal sepsis compared to neonates
who’s their mother had history of ANC flow up
AOR= 8.933 (CI= 4.9, 15.9).This was consistent with
study done in Uganda which showed that lack of ANC
was significantly associated with neonatal sepsis. Thus
Antenatal care is predictor to neonatal sepsis and it
suggests to increase the awareness and strength ma-
ternal reproductive health utilization including this
very important care during pregnancy [25]. 
      The presence of meconium stained amniotic fluid
is a significant predictor of neonatal infection to this
study, Neonates whose their mother had meconium
stained amniotic fluid were 2.7 times more likely to
develop neonatal sepsis compared to neonates who’s
their mother had not meconium stained amniotic fluid
AOR= 2.718 (CI= 1.89, 6.74). 
      Slightly more than this, studies conducted in
Ghana displayed neonates who’s their mother had
meconium stained amniotic fluid were 3.6 times more
likely to develop neonatal sepsis AOR= 3.60 (CI=1.73,
8.1) [26]. Other studies done in Ethiopia and Mexico
agreed that specifically women who had meconium
stained amniotic fluid were more likely to give birth
to infants who suffered from neonatal sepsis compared
to those without meconium stained amniotic fluid [23,
27]. There is also evidence supporting that when there
ismeconium in amniotic fluid there is a greaterchance
of the fetus being born with low Apgarscore, which
unfortunately has earlier beenassociated with neonatal
sepsis [16]. Normally it isexpected that the amniotic
fluid should remain clear, however, in times of fetal
hypoxia, it could be stained with meconium. 
      About ventilation, neonates who had mechanical
ventilation were 3.3 times more likely to develop
neonatal sepsis compared to neonates who had not me-
chanical ventilation after birth AOR = 3.376 (CI

=1.65, 6.88) Similar result of study conducted in Mex-
ico revealed that mechanical ventilation was predictor
to neonatal sepsis [23]. These similarities may be due
deficiency of knowledge among some of the health
care providers on aseptic precautions while resuscitat-
ing neonates in all settings. 

CONCLUSION

      The prevalence of neonatal sepsis in this study at
selected public hospitals in Somali region is high.
Study found that, the total prevalence of neonatal sep-
sis in selected hospitals was 42.9%, with CI = (38.4-
47.8). The study identified Age of the neonate,
Gestational age, Meconium stained amniotic fluid, an-
tenatal care, Mechanical ventilation after birth as sig-
nificant factors associated with neonatal sepsis. These
findings suggest a possibility for routine assessment
of neonates in order to identify risk factors for neona-
tal sepsis. 

RECOMMENDATİONS

Policy Makers General 
      Based on the result the policy makers must It is
therefore recommended to have more skilled health
personnel and advanced equipment while providing
maternal and neonatal health care services and the
overall public health services more significantly health
promotion and making available each laboratory
equipment necessary. 

For Regional Health Bureau 
      It must be focus on the prevention of risk factors
rather than treating the disease after it occurs by plan-
ning necessary training program for health profession-
als who works in pediatrics and neonatal ward in these
hospitals that helps them to improve their knowledge
regarding the problem and strength maternal and child
health services and making accessible each laboratory
equipment necessary. 

For Health Professionals 
      Based on the study finding, create awareness to
the community by giving health education to mothers
about different risk factors of sepsis during of ANC
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follow up which help them to screened and treated
early. And when using treatment for neonatal sepsis
they must consider the risk of misdiagnosis and mis-
management. 
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The effect of neutrophil-lymphocyte ratio on admission to
postoperative intensive care and mortality in elderly patients
undergoing hip fracture surgery with spinal anesthesia
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ABSTRACT
Objectives: Hip Fractures (HF) affect the elderly in particular, and are associated with high mortality rates.
Most geriatric patients are admitted to Intensive Care Unit (ICU) after HF surgery. In this study, the purpose
was to investigate the prognostic value of preoperative NLR (Neutrophil-to-Lymphocyte Ratio) on
postoperative ICU admission and mortality in elderly patients with HF. 
Methods: In the present study, the data of 188 geriatric patients who underwent surgery because of isolated
HF (i.e. femur neck and intertrochanteric fracture) were examined retrospectively. The patients over 65 years
of age, ASA score 3/4, whose preoperative duration was less than 72 hours, and who underwent spinal
anesthesia were included in the study. The patients were divided into two groups as ICU admission (ICU, n =
58), and Non-ICU (Non-ICU, n = 130). The patients were also grouped as Survival (n = 168) and Non-survival
(n = 20) according to postoperative mortality rates. NLR values were statistically compared between the groups. 
Results: The preoperative NLR values of the patients in the ICU Group were significantly higher than those
in the Non-ICU Group (p < 0.001). The cut-off value of NLR for ICU admission was found to be 9.65 with
89% sensitivity and 67% specificity in the ROC analysis. The median NLR value was 6.42 (3.55-9.44) in the
Survivor Group, and 9.5 (7.23-11.02) in the Non-Survivor Groups (p = 0.015). 
Conclusions: It was shown in the study that high NLR values in elderly patients may be a risk factor for ICU
admission, and for postoperative mortality after HF. 
Keywords: Geriatrics; hip fracture; neutrophil-to-lymphocyte ratio; intensive care unit; mortality

The population of the world is aging rapidly, and the
number of Hip Fractures (HF) is increasing at the
same rate. HF is a serious injury affecting the elderly
in particular, and causes high mortality and morbidity.
The mortality rate of patients after HF is approxi-
mately 15-20% [1-3]. 
      Most of deaths following HFs are caused by car-
diovascular events, such as heart failure, myocardial

infarction, pulmonary thromboembolism, and infec-
tious complications [1, 2]. It is seen that these high-
risk patients, who are older and have comorbidities,
are often admitted to ICUs whether in a planned or in
an unexpected way according to their peroperative
clinical status after HF surgery [3]. However, it is also
known that patients who are admitted directly to the
ICU in the postoperative period have better results
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compared to those who are not [4]. For this reason, the
planned admission of patients to ICU help to prevent
negative complications, minimizing the likelihood of
adverse outcomes [4]. No standard protocol was de-
tected in the literature that will guide the decision of
these patients for admission to ICUs. The decision for
admitting a patient to ICU is complex, and it is impor-
tant to identify preoperative predictors that will affect
this decision. 
      Some laboratory findings, such as high urea/crea-
tinine, high glucose, high potassium, low hemoglobin
and low albumin were shown in clinical trials to be as-
sociated with increased mortality and admission to
ICUs in patients with HF [5-7]. It was also reported
that inflammation markers, such as C-Reactive Protein
(CRP) are associated with mortality [8]. Neutrophil-
Lymphocyte Ratio (NLR) is an easily measured, inex-
pensive and widespread hematological parameter,
which can be used as an indicator of systemic inflam-
mation [8-10]. It has been argued in recent years that
NLR can be used as an indicator of postoperative mor-
tality and poor prognosis in oncological and emer-
gency abdominal surgeries [9]. It has also been shown
that preoperative NLR is the predictor of negative out-
comes and mortality following HF surgery in or-
thogeriatric patients [1, 8, 10]. 
      Identifying patients who have the highest risk of
life-threatening complications in the preoperative pe-
riod is important in preventing the onset of postoper-
ative negative outcomes. As a hematological
parameter, the NLR value can help as a guide to the
clinician in the controversial ICU admission decision
after hip surgery. For this reason, in the present study,
the purpose was to investigate the prognostic value of
preoperative NLR on postoperative ICU admission
and mortality rates in elderly patients undergoing hip
fracture surgery with spinal anesthesia.

METHODS

Study Design 
      The present study was conducted by retrospec-
tively examining the files of geriatric patients who un-
derwent surgery because of isolated HF (e.g. femur
neck and intertrochanteric fracture) in the Orthopedic
Clinic of our hospital between January 2017 and May
2019. 

      The inclusion criteria of the study were being over
65 years of age, ASA score 3/4, spinal anesthesia, and
less than 72 hours preoperative duration. Exclusion
criteria of the study were being under 65 years of age,
under general anesthesia, having hematological, infec-
tious and inflammatory disease, history of severe liver
disease and malignancy, intraoperative mortality, re-
vision surgery, multitrauma patients, and incomplete
records. 

The Patients 
      ASA score, intervention time, surgery duration,
and preoperative laboratory parameters (NLR) of the
patients were evaluated. The surgery duration was cal-
culated by adding the anesthesia procedure to the du-
ration of the surgical procedure. The time to operation
was defined as the day from hospitalization to surgical
intervention. 
      The patients who were operated under regional
anesthesia were included in the study. The patients
were divided into two groups as those admitted to ICU
(ICU), and those who were not (Non-ICU). The deci-
sion to admit to ICU was made by the anesthesiologist
according to the peroperative clinical condition of the
patient. Also, the duration of the stay in ICU and post-
operative mortality of the patients were recorded. The
patients were also divided further into two groups as
the Survivor and Non-Survivor Group according to In-
tensive Care Unit mortality. The first admissions of all
the patients who were admitted to ICU were accepted.
All patients were routinely consulted for medical de-
partments (cardiology, respiratory disease or internal
medicine) in the preoperative period. 

Laboratory Measurements 
      Venous blood samples (full blood count (CBC))
that were taken from each patient at the Emergency
Department were examined. All venous blood samples
were processed by the Blood Analyzer (Beckman
Coulter®, LH 780, California, USA). The ratio be-
tween neutrophil and lymphocyte values was calcu-
lated and recorded as NLR. 

Ethical Declaration
      This retrospective study was approved by the
Local Committee for Clinical Research in line with
the Helsinki Declaration (Date: 24.07.2019, No:
2019/141). 
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Statistical Analysis 
Admission and mortality groups of ICU were statisti-
cally compared in terms of preoperative NLR value.
Statistical analysis was performed using SPSS V.21
and MedCalc V.13 package. The significance level
was described as p < 0.05. The descriptive statistics
were given as mean, standard deviation, median, num-
ber and percentage. The Kolmogorov–Smirnov test
was used to assess the normal distribution of the vari-
ables. Non-parametric parameters were analyzed using
the Mann-Whitney U test. To determine the cut-off
values of the NLR between the ICU and Non-ICU
groups, a receiver operating characteristic (ROC)
curve was generated, and the area under curve (AUC)
was calculated.

RESULTS

      Among the 250 patients who were operated with
HF diagnosis during the study period, 188 patients
who met the inclusion criteria were included in the
study for statistical analyses. A total of 111 (59%) of

the patients were female, and the median age (min-
max) of all patients was 78 (65-103) years; and 58 pa-
tients (30.9%) were included in the ICU Group and
130 patients (69.1%) were included in the Non-ICU
Group. The median age of the patients was 79 (65-96)
for the ICU Group, and 78 (66-103) for the Non-ICU
Group (p > 0.05). A total of 168 patients (89.4%) were
included in the Survivor Group and 20 patients
(10.6%) were included in the Non-Survivor Group.
The median age of the patients was 78 (65-94) for the
Survivor Group, and 78 (65-103) for the Non-Survivor
Group (p > 0.05) (Table 1). 
      Homogeneity was found between the groups, the
mean age, gender, ASA score, and time to operation
did not differ at significant levels between the groups
(p > 0.05) (Table 1). 
      The preoperative NLR values of the patients in the
ICU Group were significantly higher compared to
those of the Non-ICU Group (p < 0.001). The median
NLR value was calculated to be 7.59 (4.75-10.43) for
the ICU-Group and 4.45 (2.29-7.86) for the Non-ICU
Group (Table 2). The cut-off NLR was obtained ac-
cording to the differences between the ICU and Non-
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ICU Group by using the ROC Analysis. For ICU ad-
mission NLR, the cut-off point was determined as 9.65
(AUC of 0.67 [95 % CI 0.59-0.76] with 89% sensitiv-
ity and 67% specificity (p < 0.001)) (Fig. 1). 
      When the NLR values of the patients were com-
pared according to intensive care mortality of the pa-
tients, significant differences were detected (p < 0.05).
The Survivor Group had a median NLR value of 6.42
(3.55-9.44), and the Non-Survivor Group had a me-
dian NLR value of 9.5 (7.23-11.02) (p = 0.015) (Table
3).

DISCUSSION

      In the present study, the prognostic value of pre-
operative NLR value on ICU admission and mortality

was examined in geriatric patients who underwent HF
surgery. The results of our study showed that higher
NLR value was associated with ICU admission and
postoperative mortality after HF in elderly patients. 
      In elderly patients, hip fractures are among the
most common traumatic diseases [1-3], which can
cause postoperative ICU requirement, with a high risk
of complications and an incidence of mortality. These
patients are quite susceptible to inflammation, dehy-
dration, malnutrition, cardiovascular and respiratory
problems, which might develop as a result of fractures
as well as surgical stress [2-4, 11]. For these reasons,
it is important to consider that postoperative care treat-
ments of geriatric HF patients are a featured issue.
Also, the planned follow-up of high-risk geriatric
trauma patients in ICU after surgery decreases nega-
tive outcomes [4, 6]. In elderly patients, multidiscipli-
nary evaluation of patients and planning of
postoperative care treatments are mandatory in the
preoperative period to minimize the negative out-
comes of HF [4]. 
      There are no clear and objective criteria regarding
the decision for the admission of geriatric patients with
HF, which is high risk, to ICUs. In addition to many
clinical factors that affect the ICU admission, labora-
tory disorders, such as anemia, hypoalbuminemia, and
high urea/creatinine levels also plays role in this deci-
sion [5, 12]. As a measure of inflammatory response,
elevated CRP and NLR values are also associated with
postoperative poor clinical outcomes [13, 14]. How-
ever, recent studies argue that preoperative high NLR
value can be used as an indicator for high risk of com-
plications and mortality after cardiovascular, oncolog-
ical surgery, and HF surgery [9, 14-16]. For these
reasons, the purpose of the present study was to test
our hypothesis that higher NLR value, which was
found to be associated with negative outcomes after
surgery, may also be associated with admission to
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Fig. 1. Sensitivity and specificity assessment with ROC curve
of the relationship between neutrophil-lymphocyte ratio and
admission of ICU. 
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ICU. As far as we are concerned, the relation of high
NLR with postoperative negative results was studied
by many studies in the literature [13-16], and its con-
tribution to ICU admission was not investigated ade-
quately. 
      Biomarkers, such as neutrophil and lymphocyte
values, WBC count, acute phase reactants, adhesion
molecules, and cytokines are used to determine the in-
flammatory response in the body. The CBC Test,
which is used widely in practice, is very inexpensive
and the result is obtained quickly [10, 17]. NLR value
is a very simple and easy-to-calculate parameter.
Many studies conducted in recent years have shown it
to be a parameter determining the degree of stress and
inflammation [1, 8-10]. 
      Recent studies have been found in the literature
examining the effects of high NLR on postoperative
prognosis in various surgical patients [8-10, 13]. For-
get et al. [8] conducted a study with 82 patients un-
dergoing major abdominal surgery, and found that
higher NLR values were associated with postoperative
acute complications, but were not associated with
CRP, which is an inflammatory parameter. Vaughan-
Shaw et al. [16] conducted a study with elderly pa-
tients who underwent non-traumatic emergency
abdominal surgery, and found that higher NLR was as-
sociated with increased mortality. Dilektasli et al.
[15]reported that high NLR value was associated with
mortality in 1.356 critical trauma patients in surgical
Intensive Care Unit. These studies also show that
higher NLR parameter is determined as a prognostic
factor in many surgical and trauma patients. 
      The clinical characteristics of the patients (i.e. ad-
vanced age, high preoperative ASA score, comorbid
diseases), type and duration of surgery, preoperative
duration, anesthesia method, and factors, such as the
ICU capacity of the hospital, surgeon and anesthesi-
ology preference also play roles in postoperative ICU
and complications [3, 6, 18-21]. Our study was con-
ducted in a restricted geriatric population with ASA
3/4 and with surgical intervention time of < 72 hours,
who underwent spinal anesthesia due to femur neck
and intertrochanteric fracture. As a reflection of the
severity of preoperative comorbidity, the elevated
ASA physical condition is one of the most reliable
prognostic indices for perioperative mortality, and is
also used to predict postoperative complications [3, 6,
18]. In our study; however, no significant differences

were detected in inter-group ASA score comparisons.
Akbas et al. [19] reported that HF patients undergoing
general anesthesia over 80 years of age were admitted
more to ICU, and mortality was higher in these pa-
tients. However, there are also several other studies re-
porting that the anesthesia method has no effects on
admission to the ICU [18, 20]. In our study, homo-
geneity was ensured in the study population by includ-
ing only geriatric patients who were operated under
spinal anesthesia. Although time to operation was re-
ported as an important risk factor in HF patients for
peroperative complications [21], it was found that it
did not differ at significant levels between the groups
in our study. 
      Forget et al. [8] conducted a study with 237 pa-
tients who had HF, and found that the patients had an
NLR cut-off value of 4.9 (sensitivity: 62.9%, speci-
ficity: 57.6%) for 1 year of mortality after the surgery.
Fisher et al. [10] conducted a study with 415 patients
who had HF, and reported that the elevated NLR (≥
5.1) value at the time of admission was an important
risk factor for postoperative myocardial damage, high
inflammatory response/infection, and death in hospi-
tal. Temiz et al. reported that high NLR values after
HA (hemi arthroplasty) were associated with mortal-
ity; and the cut-off value was 4.7 in elderly patients
[1]. In the same study, the authors also reported that
less invasive surgical techniques can be selected ele-
vated NLR values to prevent inflammatory response,
as well as using pharmacological agents, such as
statins and aspirin to reduce systemic inflammation
after surgery [1]. However, these prophylactic treat-
ment recommendations should be examined with ex-
tensive clinical trials. Uzbek et al. [9] conducted
another study with 55 patients who underwent proxi-
mal femoral nail surgery alone, and found that the cut-
off value of preoperative NLR was 5.25 (sensitivity:
84.6%, specificity: 78.6%); and argued that it was pre-
dictive for the risk of postoperative death. In our study,
NLR cut-off value (9.65) that was found for admission
to ICU was higher than the cut-off values of mortality
reported by studies in the literature. However, as far
as we are concerned, no other studies were detected in
the literature, which were planned with a similar pa-
tient population for the admission to ICUs. Similar to
our results, Slate et al. [22] found that NLR 9.2 cut-
off value (HR, 3.60 (1.44-9.18 CI 95%, p = 0.006)
might be a predictor for 30-day short-term mortality
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in acute pulmonary embolism. Similarly, Dilektasli et
al. [15] reported that an NLR greater than 8.19 was in-
dependently associated with in-hospital mortality on
the 2nd day of surgery ICU in trauma patients. 
      When the literature was reviewed, it was found
that there were various mechanisms to explain the ef-
fect of NLR on the prognosis after orthopedic surgery
in the geriatric population [11, 13, 23, 24]. One of
them, aging is associated with a high level of proin-
flammatory cytokines [11]. However, it was also re-
ported that inflammatory markers were independent
predictors of postoperative adverse outcomes in eld-
erly trauma patients with reduced physiological re-
serves [13]. Also, it is considered that the
inflammatory response after surgery probably plays
roles in organ dysfunction in patients [11, 13, 23].
Lymphocytes are the main components of the humoral
and cellular immune system, playing central roles in
immune response. Although lymphopenia reflects the
weakness of cellular immunity after multitraumas,
Neutrophilia can occur due to unbalanced systemic in-
flammatory response [11, 13, 15]. In addition, previ-
ous studies reported that the increase in the neutrophil
count in some diseases (e.g. pulmonary embolism,
coronary artery disease, deep vein thrombosis) is as-
sociated with an increase in thrombus formation [22,
25]. Another mechanism might be the development of
the inflammatory response with hormonal changes
caused by post-traumatic stress (i.e. increases in serum
cortisol levels), which also increases the number of
neutrophils, reducing the number of lymphocytes [8,
11, 13, 24]. For these reasons, the inflammatory re-
sponse that is already increased is expected to increase
more with additional surgical trauma. These mecha-
nisms are important in the intensive care management
of elderly HF patients, and it is important to identify
preventive planning. 

Limitations 
      The study had some limitations. First of all, it was
a retrospective and single-centered study; and there-
fore, we can only rely on the results of the patients in
our center. Secondly, there were many factors that af-
fected patient admission to the Intensive Care Unit.
For this reason, the deduction of the causal relation be-
tween NLR and the results is limited although we kept
the patient population limited. 

CONCLUSION

      Despite the limitations of the study, it was con-
cluded that high admission NLR value may be a risk
factor for postoperative ICU admission and mortality
in elderly patients with hip fractures. NLR can be used
as a prognostic parameter in the perioperative man-
agement of this critically ill patient population. The
repeatability and generalizability of the results must
be investigated with multi-centered further clinical tri-
als.
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ABSTRACT
Objectives:Within the last two decades, an increase has been seen both in autoimmune diseases and obesity,

therefore, the correlation between obesity and autoimmunity has been questioned and many studies have been

conducted on this issue. Based on this relationship, we aimed to determine whether the weight loss affects the

thyroid peroxidase (TPO) antibody levels of obese individuals with thyroid autoimmunity or not. 

Methods: The patients who were aged over 18 years, had a Body Mass Index (BMI) ≥ 30 Kg/m2 and TPO

antibody ≥ 5.60 IU/mL were included in the study. The primary endpoint was the change in TPO antibody

levels of the patients at the end of the sixth month of the follow-up. The correlations of TPO antibody levels

with anthropometric and laboratory measurements were evaluated. 

Results: At the end of the sixth month of follow-up of the patients, TPO antibody levels decreased after weight

loss (p < 0.001). No significant correlations were found between the differences in weight, fat mass, muscle
mass and TPO antibody levels (p = 0.171; p = 0.656; p = 0.939). 
Conclusions: Weight loss caused a decrease in the levels of TPO antibody levels in the obese individuals having

thyroid autoimmunity pointing that weight loss might be useful to stop the progression or lead to regression

of the disease.

Keywords: autoimmunity, autoantibodies, obesity, thyroiditis, thyroid gland, weight loss

Obesity is defined as the accumulation of fat in the

body so as to cause illness and is an increasing public

health problem since it leads to hypertension, dyslipi-

demia, cardiovascular diseases, type 2 diabetes and

some cancer types [1]. It is known that genetic factors

as well as lifestyle and environmental factors play a

role in the etiology of obesity. Thyroid autoimmunity

is a disease characterized by the formation of special

antibodies which target the thyroid gland [2, 3]. 

      Thyroid peroxidase (TPO) is a molecule, which

catalyzes very important reactions such as the activa-

tion of iodine, iodination of tyrosine residues and cou-

pling of iodinated tyrosine [4]. Thyroid peroxidase an-

tibody positivity is seen in 90% of patients with

patients having thyroid autoimmunity and a better cor-

relation has been found between histological findings

of thyroiditis and TPO antibody compared to Thy-

roglobulin (Tg) antibody [5, 6]. Genetic and environ-

mental factors have also been demonstrated in the

etiology of thyroid autoimmunity. The environmental

factors triggering thyroid autoimmunity include some

nutrients (iodine, selenium, vitamin B12, vitamin D

e-ISSN: 2149-3189

The European Research Journal 2021;7(6):635-644

DOI: 10.18621/eurj.792920

Original Article

Family Medicine

Address for correspondence: Hacer Hicran Mutlu, MD., Assistant Professor, İstanbul Medeniyet University, Faculty of Medicine, Department of Family
Medicine, İstanbul, Turkey. E-mail: hicranbeyca@hotmail.com, Tel: +90 535 9723603

©Copyright 2021 by The Association of Health Research & Strategy
Available at http://dergipark.org.tr/eurj

Received: September 11, 2020; Accepted: June 17, 2021; Published Online: November 4, 2021

How to cite this article: Mutlu HH, Mutlu HH. The impact of weight loss on thyroid autoimmunity- Weight loss decreases thyroid peroxidase antibody
levels: a retrospective cohort study. Eur Res J 2021;7(6):635-644. DOI: 10.18621/eurj.938778

The European Research Journal   Volume 7   Issue 6   November 2021 635

http://orcid.org/0000-0001-8947-711X
http://orcid.org/0000-0003-3712-0068


Eur Res J 2021;7(6):635-644 The impact of weight loss on thyroiditis

etc.), pesticides, radiation, some medications  (inter-

feronalpha and gamma, Tumor necrosis factor-alpha),

pregnancy, infection, stress, smoking and obesity [7]. 

      Within the last two decades, an increase has been

seen both in immune-mediated diseases and obesity,

especially in the industrialized Western countries [8,

9]. Therefore, the correlation between obesity and au-

toimmunity has been questioned and many studies

have been conducted on this issue [8, 10, 11]. It has

been shown that white adipose tissue in obesity is not

only an organ where the energy is stored, but also is

an endocrine organ, which secretes cytokines that are

named adipokines and have proinflammatory activi-

ties. It has been demonstrated that cytokines secreted

from the white adipose tissue cause inflammation, and

especially leptin among adipokines leads to proinflam-

matory effects by activating T helper (Th1) cells and

suppressing T regulatory (Treg) cells. Immune-inflam-

matory response is exaggerated by increased leptin

levels in persons with obesity, causing autoimmune re-

sponse in people with predisposition. Conversely, de-

creased leptin levels can cause immune suppression

[7, 12, 13]. Therefore, adipokines are thought to play

a key role in the interaction between adipose tissue and

immune system and in the relationship between obe-

sity, autoimmune and inflammatory diseases [8]. 

      In the result of these studies, the increasing preva-

lence of obesity and autoimmune diseases has been

linked to the relationship between adipokines and the

immune system; it has been suggested that complex

immunological alterations yield to autoimmune reac-

tions [1, 7, 14]. Based on this relationship, in this

study, we aimed to determine whether weight loss of

the obese patients with thyroid autoimmunity, who

were followed up at an obesity outpatient clinic,

caused a difference in the levels of TPO antibodies af-

fecting the course of thyroid autoimmunity. 

METHODS

Study Design 

      Data of this retrospective cohort study were ob-

tained from registries of the patients who consecu-

tively admitted to the the Istanbul Medeniyet

University, Göztepe Training and Research Hospital,

Obesity Outpatient Clinic for the purpose of losing

weight between January and July 2016. The primary

endpoint was the change in TPO antibody levels of the

patients at the end of the 6th month of follow-up. 

      The study was performed in accordance with the

Declaration of Helsinki and was approved by Istanbul

Medeniyet University Göztepe Research and Training

Hospital Ethical Committee (2019/0187). 

Participants and Data Sources 

      The inclusion criteria were being aged over 18

years, having a body mass index (BMI) ≥ 30 kg/m2, a

TPO antibody ≥ 5.60 IU/mL and having thyroid au-

toimmunity according to their TPO antibody levels.

The patients having BMI < 30 kg/m2, TPO antibody <

5.60 IU/m L and patients on antithyroid  drugs were

excluded. Age, gender, the drugs used, weight, height,

BMI, co-morbid diseases, fat mass, fat-free mass,

muscle mass and among the laboratory measurements

glucose, Hemoglobin A1c (HbA1c), insulin, Alanine

transaminase (ALT), Aspartate transaminase (AST),

thyroid-stimulating hormone (TSH), TPO antibody,

triglyceride (TG), total cholesterol (TC), low-density

lipoprotein (LDL) and high-density lipoprotein (HDL)

values were recorded from the files of 260 patients fol-

lowed-up in the obesity outpatient clinic between Jan-

uary 2016 and July 2016, who met the inclusion

criteria. The participants were followed-up every 15

days for the first three months and then monthly with

dietary counseling sessions and were prescribed a re-

duced-calorie and balanced diet (50%-55% of energy
as carbohydrate, 30%  of energy as fat, and 15%-20%

of  energy as protein) of self--prepared foods to
achieve weight loss. The correlations of TPO antibody

levels with anthropometric and laboratory measure-

ments were evaluated. The weight,  BMI,  fat mass,

fat-free mass, muscle mass and TPO antibody levels

of 78 patients who attended visits regularly, lost any

amount of weight at the end of the 6th month and

whom TPO antibody values were measured (Fig. 1)

were recorded from their files. The effect of weight

loss on TPO antibody levels was evaluated at the end

of the 6th month. Seven of 78 patients were started on

levothyroxine therapy during follow-up The levothy-

roxine doses used were as follows; 4 patients 25 mg,

1 patient 50 mg, 1 patient 75 mg, 1 patient 100 mg

levothyroxine. 

Anthropometric Measurements 

      The height of each patient was measured with a
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stadiometer (SECA) without shoes and as standing.

Weight, fat mass, fat-free mass and muscle mass of

each patient was measured with bio-impedance analy-

sis device (TANITA MC 780-MA, Tokyo, Japan).

BMI was calculated with the quetelete index (kg/m2). 

Laboratory Measurements 

      Blood samples were collected following a fasting

period of 8 to 12 hours. Fasting blood glucose, TG,

TC, LDL, HDL, ALT and AST levels were studied

with Roche Cobas 8000 analyzer, while insulin was

measured with Beckman Gulter Unicel Dx1 800 and

HbA1c using Primus MRDV with HPLC technique.

Serum reference ranges were accepted as 0.35-4.49

mIU/L for TSH and a cut-off value of 5.60 IU/mL was

taken for TPO antibody and these values were deter-

mined using the chemiluminescence (ICMA) method

with Architect I2000SR. Patients with a TSH between

0.35-4.49 mIU/L were considered to be euthyroid,

4.50-10.0 IU/mL as subclinical thyroid and > 10.0
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IU/mL as overt hypothyroid. Patients with an antiTPO

≥ 5.60 IU/mL were accepted to have thyroid autoim-

munity. 

Statistical Analysis 

      Data analyses were performed with the statistical

software SPSS for IBM, version 25.0 (SPSS, Inc.,

Chicago, IL). Normally distributed data were shown

as mean ± SD and the data that were not normally dis-

tributed were presented as median, minimum and

maximum values. Significant differences of normally

distributed data were assessed using a t-test and sig-

nificant difference of not normally distributed data

were analyzed using the Mann-Whitney U test. Cate-

gorical data were expressed as percentages. Pearson

correlation test was applied to test if there is a corre-

lation between weight loss and the decrease in TPO

antibodies. A paired two sample test were applied to

analyze the effect of weight loss on TPO antibodies.

P value < 0.05 was statistically significant. 

RESULTS

      Baseline characteristics of the initial and final

sample included in the study are given in Table 1.

Mean age of the participants was 49.23 ± 12.49 years.

Because most patients presenting to our obesity clinic

were women, 90.8% of the participants were female

patients. The mean BMI was found as 37.19 ± 5.19

kg/m2, mean fat mass as 38.21 ± 9.78kg, mean fat free

mass as 57.55 ± 8.16 kg and mean muscle mass as

54.23 ± 8.16 kg. Median levels of TPO antibody was

found as 169.55 (5.78-1000). The characteristics of the

initial and the final sample was similar in terms of age

(p = 0,08), gender (p = 0.09), weight (p = 0.64), BMI
(p = 0.89), fat mass (p = 0.25), fat free mass (p = 0.56),
muscle mass (p = 0.85) and TPO antibody (p = 0.54)
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(Table 1). 

      Metabolic syndrome was found in 52.04%, hyper-

tension in 32.7%, diabetes in 15.9%, depression in

9.09%, chronic heart disease in 9.09%, chronic ob-

structive pulmonary disease (COPD) in 4.1%, and ob-

structive sleep apnea syndrome (OSAS) in 2% of the

participants. 82.6% (n = 226) of the participants were

in euthyroid, 12.8% (n = 25) of them were in subclin-

ical hypothyroid and 4.6% (n = 9) of the patients were

in an overt hypothyroid state (Table 2). 

      No significant correlation was found between age,

weight, fat mass, fat free mass, muscle mass, and bio-

chemical parameters, and TPO antibody levels of the

patients. There was a weak correlation between TPO

antibody and BMI values (p = 0.042) (Table 2). The
correlation between TPO antibody and BMI values

was disappeared after adjusting for age, gender and

TSH values (p = 0.094). When the correlation between
TPO antibody levels and BMI was analyzed sepa-

rately, no correlations were detected among the pa-

tients in euthyroid, subclinical hypothyroid and overt

hypothyroid state (Table 2). 

      After adjusted for age, smoking, menopause and

TSH; no significant correlation was found between

TPO antibody and BMI and HbA1c values in female

patients (p = 0.84, p = 0.88). When both genders were
evaluated and the values were adjusted for age, smok-

ing and TSH values, no significant correlation was

found between TPO and BMI and HbA1c values (p =
0.932, p = 0.879). 
      The characteristics of the final sample including

78 patients at the baseline and 6th month as well as

the difference of the characteristics between the base-

line and 6th month is shown in Table 3. The median

TSH levels of the participants at baseline were 2.37

(0.00-39.85). 78.4% (n = 58) of the participants were

in euthyroid, 18.9% (n = 14) of them were in subclin-

ical hypothyroid and 2.7% (n = 2) of the patients were

in overt hypothyroid state. 

      The effect of weight loss on TPO antibody in the

final sample that lost weight (n = 78) was the primary

endpoint of the study and it was found that TPO anti-
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body values decreased after weight loss (p < 0.001)
(Fig. 2). When the effect of weight loss on TPO anti-

body in euthyroid, subclinical hypothyroid and overt

hypothyroid groups were analyzed separately, the ef-

fect of weight loss was more evident in the euthyroid

group than the hypothyroid group. The effect of

weight loss wasn’t observed in the overt hypothyroid

group, however the number of the patients in this

group was too small (n = 2) (Fig. 3). 

      The correlation between weight difference and

TPO antibody difference was also investigated in the

study. Weight and TPO antibody difference were cal-

culated by subtracting the weight and TPO antibody

values obtained in the second visit from the first visit.

Visually such correlation can be seen from a scatter

plot as depicted in Fig. 4. Fig. 3 implies that there is

not relationship between difference in weight and dif-

ference in TPO antibody levels (r = 0.167, p = 0.171).

Likewise, no significant correlation was found be-

tween the differences in fat mass and TPO antibody (r

= 0.067, p = 0.656) (Fig. 5) and the muscle mass and
TPO antibody values (r = -0.011, p = 0.939) at the end
of the 6th month. 

      In our laboratory, antibody titers above 1000

IU/ml could not be calculated and were reported as >

1000 IU/ml. The values reported as > 1000 IU/ml were

analyzed as 1000 IU/ml (n = 32). Therefore, the dif-

ference in TPO antibody values did not reflect the ac-

tual difference. This was the most important limitation

of our study. 

DISCUSSION

      In this study it was observed that TPO antibody

levels decreased after weight loss at the end of the 6th
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Fig. 2. The effect of weight loss on TPO antibody.
Fig. 3. The effect of weight loss on TPO antibody in euthyroid,

subclinical hypothyroid and overt hypothyroid group. 
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month of follow-up and the effect of weight loss was

more evident in the euthyroid group. 

      It has been demonstrated in a study that TPO an-

tibody titers histopathologically show the degree of

thyroid inflammation [6, 15]. In a study conducted by

dividing euthyroid persons into two groups according

to the presence of TPO antibody, higher TSH levels

were shown in persons with a positive TPO antibody

titer [7]. In a study including subclinical hypothy-

roidism, overt hypothyroidism and control groups;

there was no significant difference between subclinical

and overt hypothyroidism groups in terms of TPO an-

tibody levels, while the lowest value was found in the

control group [5]. In our study, TPO antibody levels

were significantly higher in patients with overt hy-

pothyroidism compared to those with subclinical hy-

pothyroidism and in patients with subclinical

hypothyroidism compared to the controls. There was

a significant positive correlation between TPO anti-

body and TSH levels. Our findings supported the lit-

erature. 

      There are studies showing that the risk of thyroid

autoimmunity is higher in persons with obesity and

that being overweight in childhood increases the risk

of development of thyroid autoimmunity between 60-

64 years of age [16]. In addition, it was observed that

thyroiditis is exaggerated as the level of obesity in-

creases in patients with thyroid autoimmunity [17].

Studies investigating the relationship between BMI

and TPO antibodies have reported different results. In

the Danish National Birth Cohort study examining the

correlation between BMI and the risk for development

of autoimmune diseases; linear correlations were

demonstrated between BMI and development of all

autoimmune diseases except for ankylosing spondyli-

tis, inflammatory bowel disease and sarcoidosis [14].

In a study from China, BMI was found to be correlated

with TPO antibodies in women, while this correlation

was not present in men. It has been reported that gen-

der affects the correlation between obesity and autoim-

mune thyroiditis. This was thought to have resulted

from the differences between women and men in

terms of the distribution of body fat and secretion of

adipokines and from the higher immune response in

women [18, 19]. Unlike these studies, Knudsen et al.
[20] could not detect a significant correlation between

BMI and TPO antibody. In our study, there was a sig-

nificant weak correlation between BMI and TPO an-

tibody in patients with thyroid autoimmunity, but the

significance was disappeared when the effect of TSH

was considered. 

      In a study by Chen et al. [20], when adjusted for
age, smoking, TSH, and menopause only in female pa-

tients, TPO antibody positivity was correlated with

BMI, HbA1c, HDL, LDL, TC, TG, fasting plasma

glucose (FPG) and Homeostatic Model Assessment

for Insulin Resistance (HOMA-IR). The same corre-

lation was not found when considering both genders

and only male patients [20]. In our study, 91% of all

participants were female and similarly to the above-

mentioned study, no correlation was found between

TPO antibody and these parameters when only female

patients were considered. Again, no significant corre-

lation was found between TPO antibody and these pa-

rameters when both genders were analyzed. 

      Studies have shown that obesity predisposes to

many autoimmune diseases such as rheumatoid arthri-

tis, multiple sclerosis, psoriasis, type 1 DM, inflam-
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Fig. 4. The correlation between difference in weight and

TPOAb difference in the 6th month.

Fig. 5. Correlation between difference in fat mass and

TPOAb in the 6th month.



Eur Res J 2021;7(6):635-644 The impact of weight loss on thyroiditis

matory bowel disease and autoimmune thyroiditis and

increased severity of these diseases [8, 10, 21]. On the

other hand, studies about the effect of weight loss on

autoimmune diseases are limited. In a review of many

clinical trials, it was reported that psoriasis symptoms

decreased in patients who lost weight and weight loss

facilitated the treatment in these patients [22]. In a

study conducted in patients with obesity with rheuma-

toid arthritis, a correlation was reported between BMI

and number of the joints with arthritis and severity of

the disease, and improvement in body composition

should be a part of rheumatoid arthritis treatment [23].

Previous studies have only investigated the relation-

ship between change of thyroid hormone levels with

respect to body weight, ignoring the levels of TPO an-

tibodies [24]. We could not find any study conducted

about investigating the relationship between weight

loss and TPO antibodies levels in thyroid autoimmu-

nity in the literature. We consider this is the first study

about this topic. 

      In a study searching the relationship between low-

carbohydrate diet and thyroid autoimmunity, one

group was given a diet rich in vegetables, protein, milk

and dairy products, and poor in carbohydrates and the

other group was given a reduced-calorie diet. In the

carbohydrate-poor diet group a significant decrease in

TPO antibodies was observed, while no change was

detected in the reduced calorie diet group. However,

those who were on a diet poor in carbohydrates had

more weight loss. In our study, although the partici-

pants did not obey the same diet, weight loss led to de-

crease in TPO antibodies particularly in patients with

euthyroid state [25]. 

      Besides cytokines that have proinflammatory ef-

fect, adipokines which have anti-inflammatory effects

are also secreted by the adipose tissue. Studies have

shown that leptin which has proinflammatory effect

was decreased and adipokines that have anti-inflam-

matory effects were increased in patients who lost

weight after bariatric surgery [26-28] Other studies

have reported that excessive inflammatory activity

was decreased and anti-inflammatory activity was in-

creased in persons who lost weight with diet and in-

creased physical activity [26, 29]. In a study on mice,

it was found that first immune response was increased

with weight loss and then the immune response was

decreased as weight loss was continued [30]. In a ge-

netical study, it was shown that inflammation related

gene expression in adipocytes and macrophages were

modified and inflammatory response was decreased

with weight loss [31]. This could explain our result as

weight loss suppresses inflammation, and thus exces-

sive immune response occurring against this, and ac-

cordingly provides a decrease in TPO antibodies. 

      In a study that compared the patients with and

without obesity, weight loss was shown to decrease

immune response in both groups, and this decrease

was similar in these two groups [32]. In our study, all

participants were affected with obesity, and therefore

we could not perform this comparison, but we found

that weight loss decreased TPO antibodies in persons

with obesity and attributed this to the decreased im-

mune response in these persons. On the other hand, to

link the decrease in serum TPO antibody levels for six

months, relatively a short observation period, to the

reduced immune response, further controlled and

long-term studies are needed. 

Limitations 

      This study has several limitations. First, the num-

ber of participants was relatively small, and a large

part of the participants lost from the follow up. How-

ever, due to the duration of the study, the high drop-

out is expected, especially in a study examining an

obesity outpatient clinic. Second, antibody titers above

1000 IU/ml could not be calculated in our laboratory

and reported as >1000 IU/ml (n = 32). Therefore, dif-

ference in the TPO antibody levels could not be cal-

culated in an accurately. Third, the study was

conducted retrospectively and as a result it was not

possible to take a control group. Forth, since this was

a retrospective study the patients who had TPO anti-

body levels at baseline and 6th month were included

in the study. The baseline TSH values were recorded

from the patient's files however most of the patients’

TSH levels could not be obtained from their files be-

cause TSH values of the patients were checked at var-

ious times other than the 6th month. Last, hence,

mostly women refer to our obesity outpatient clinic, a

high female/male ratio was detected in the study. 

CONCLUSION

      Today, the reason for the increase in autoimmune

diseases is an issue of concern. Many factors have
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been held responsible for this increase. Many studies

have shown obesity as the most important factor for

this increase. In our study, weight loss was found to

decrease TPO antibody levels in persons with thyroid

autıimmunity. We attributed this to decreased autoim-

munity by weight loss in thyroid autıimmunity. How-

ever, further comprehensive and

randomized-controlled studies are needed to confirm

this. 
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ABSTRACT
Objectives: With the COVID-19 pandemic, telepractice became a great option in speech-language therapy
services, as in many healthcare utilities. However, the transition to this service model did not occur at a similar
rate for every clinician. Therefore, this study aimed to determine the experiences, preferences and factors
affecting the acceptance of speech-language therapists (SLT) regarding telepractice in Turkey. 
Methods: Sixty-seven SLTs were presented with a questionnaire that addressed the professional tendencies,
experiences and views on telepractice of them. Descriptive statistics regarding the preferences and experiences
of SLTs were calculated. Moreover, factors that might be related to the number of sessions they held at the
pandemic were examined with the Chi-squared test. 
Results: The speech-language disorders that SLTs find the most suitable for telepractice were fluency disorders,
voice disorders and speech sound disorders. Groups that SLTs deemed most suitable for receiving telepractice
in terms of age were 12-21, 22-64 and 7-11, respectively. A significant relationship was found between the
frequency of online meetings and telepractice sessions before the pandemic and the number of sessions during
the pandemic. Furthermore, a significant relationship also was found between satisfaction with using clinician
skills in telepractice and the number of telepractice sessions during the pandemic. 
Conclusions: The importance of the first experiences of SLTs in the acceptance of the delivery method
emerged. The necessity of in-service trainings and exemplary models to improve attitudes emerged. With these
trainings, ensuring security, standardizing practices and increasing qualified services will be provided as well.
Keywords: Telepractice, speech and language therapy, COVID-19 pandemic, technology acceptance,
clinicians' perspective 

After COVID-19 was first identified in Wuhan
province of China, it spread all over the world at

an unexpected speed. Thus, this process caused a great
change in the daily lives of individuals in Turkey as
well as in the world, and deeply affected their access

to services such as education and health [1, 2]. 
      One of the professional professions that provide
services in the field of health is speech and language
therapy (SLT). Clinicians in this field actively serve
in the evaluation and therapy of communication, lan-
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guage, speech, voice and swallowing disorders in the
clinical field [3]. Before the pandemic, these services
were widely offered in-person in clinics, rehabilitation
centers or hospitals [4]. However, SLTs work in in-
person sessions in environments with high risk of
transmission of the virus due to services that require
close contact like many healthcare professionals. For
this reason, as recommended by the American Speech
and Language Association (ASHA) [5] and the Asso-
ciation of Speech and Language Therapists (DKTD)
in Turkish [3], in-person services were decommis-
sioned in Turkey as a precaution against the risk of
those clinicians getting infected. In this context, the
search for alternative services increased in order to
maintain the therapy service. 
      An important alternative to in-person services is
telepractice (i.e. telehealth, telemedicine and telereha-
bilitation). This service model is the usage of telecom-
munication technologies for evaluation and therapy
between clinician and client, and for consultation be-
tween clinicians [6]. There is evidence that this model
can be suitable and effective in many disorders. Voice
disorders [7], dysphagia [8], stuttering [9], aphasia
[10], communication, speech and language impair-
ments due to the autism spectrum disorder [11], and
speech sound disorders [12] can be shown as examples
to these disorders. 
      Telepractice is seen as an alternative service option
with many advantages [13]. In some clients, teleprac-
tice may be the main way for clients to reach services,
just as in the circumstances of the COVID-19 pan-
demic [5]. In many studies, it is emphasized that the
main advantage of telepractice is access to services
and flexibility of time and place. Other advantages are
reported as cost efficiency and user satisfaction [13-
17]. However, there are also many limitations regard-
ing telepractice. Some examples that can be given to
this situation are that the application protocols are not
clear yet, problems in material selection, technological
problems, uncertainty in cost-benefit analysis, unclear
candidate criteria and difficulties in ensuring active
participation of the client over the Internet [18-20].
Studies examining the experience of clinicians regard-
ing telepractice services have an important place in the
literature of SLT. Wales et al. [21] reviewed studies on
access to SLT services through telepractice in primary
school children. The authors reported that there was

some promising evidence that telepractice could be
used in this group. Weidner and Lowman [22] re-
viewed the role of some factors in telepractice services
for adults. The main categories were issues such as
client types, intervention approaches, and technology.
The authors reported that there was evidence for the
usage of telepractice in the management of many dis-
eases such as aphasia, dysphagia and Parkinson's dis-
ease. Group therapies are also preferred in some
studies. The authors also reported that teleconferenc-
ing systems such as Zoom and Adobe Connect are pre-
ferred in telepractice. 
      As in any new technology, determining the factors
that make clinicians and clients accept this model is
seen as an important issue regarding telepractice. For
example, some socio-demographic characteristics
such as education level, culture, age or gender were
found to be effective in technology acceptance [22,
23]. As another example, Tucker [24] concluded that
telepractice is mostly preferred by young SLTs. The
fact that they are more competent and willing to use
technology was stated as the reason for this. Another
remarkable point in this context is the experience in
technology according to Sun and Zhang [25] and
Tucker [18]. Individuals who spend more time with
these technologies have higher levels of acceptance. 
Technology acceptance levels were also discussed in
some models. For example, Dunkley et al. [26] dis-
cussed their telepractice experiences in SLT within the
scope of the Technology Acceptance Model [27]. In
this model, the two most critical components in the ac-
ceptance of technology are specified as "perceived
ease of usage" and "perceived usefulness" regarding
the technology in question. Dunkley et al. [26] also
reached conclusions supporting this model. 
      There are also various barriers and concerns about
providing telepractice services. One of the most im-
portant concerns about telepractice is related to the
level of the therapeutic relationship established with
the client. However, the first evidence is that there is
not a great deficiency in telepractice in this regard [28,
29]. Moreover, there were many suggestions on how
to improve the relationship in telepractice. For in-
stance, in one study, SLTs emphasized the importance
of staying in touch with families and sharing phone or
e-mail information [29]. Another concern is that serv-
ice delivery with telepractice will have a negative im-
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pact on the therapy process and clinician skills. How-
ever, it is argued that this barrier will decrease as tech-
nology develops [30, 18]. 
      In Turkey, there is only one work containing the
mixed-study method on telepractice in the SLT field
[4]. In this study, the effectiveness of stuttering therapy
through telepractice in adults and the participatory and
clinician perspectives on this service were examined.
Consequently, evidence was obtained that telepractice
could be as effective as in-person therapy in adult stut-
tering and that this delivery method might be suitable
for stuttering therapy. 

Purpose 
      The purpose of this study was to examine the pref-
erences and acceptance processes of SLTs who use
telepractice, such as client groups, session duration or
software used during the COVID-19 process. In line
with the telepractice literature, some study questions
and hypotheses regarding possible relationships be-
tween these variables were defined: 
      1. Does the number of telepractice sessions that
SLTs do after the pandemic change according to their
'demographic characteristics'? 
      According to the hypothesis determined regarding
this study question, the number of telepractice sessions
performed after the pandemic does not change accord-
ing to demographic characteristics (H0). In this deci-
sion, it was effective that the ratio of women to men
was not balanced among the participants and that the
working group was mostly composed of young partic-
ipants. 
      2. Does the number of telepractice sessions per-
formed by SLTs after the pandemic change according
to their "online meeting and telepractice experience"
and "computer use skills they perceive about them-
selves"?
      According to the hypothesis related to the second
study question, it is expected that the number of
telepractice sessions performed by SLTs after the pan-
demic will change according to their "online meeting
and telepractice experience" and "computer use skills
they perceive about themselves (H1). 
      3. Do SLTs' satisfaction levels in telepractice-re-
lated issues (development of the client, therapeutic
communication, ability to use clinician skills, software
used and financial gain) vary according to the number

of telepractice sessions they have held in the last
month?
      In the hypothesis related to the third study ques-
tion, a higher level of satisfaction with this service de-
livery model of SLTs who perform a higher number of
telepractice sessions after the pandemic is expected
(H1).
      In this pandemic period which significantly af-
fected the level of SLT service, exposing the factors
that affect acceptance levels for the SLT telepractice
in Turkey is expected to contribute to the development
and future maintenance of these services. Moreover,
the groups to which the SLTs will provide with this
service, the time they schedule, the approaches they
prefer, their orientation to use software or hardware
will provide an "initial guide" for clinicians who want
to provide telepractice services. 

METHODS

Participants
      The participant group of the study consisted of 67
SLTs between the ages of 22-47. The average age of
the participants was 29.57 ± 6.78 years. The basic cri-
teria for the inclusion of SLTs in the study were deter-
mined as "to have at least a bachelor's degree in the
field of SLT" and "to apply at least one session of
telepractice". Participants were selected using the ap-
propriate sampling method [31]. While 51 of the par-
ticipants were women, 16 of them were men.
Furthermore, 32 of this group were undergraduate, 34
had a master's degree and 1 was a doctoral graduate. 

Research Ethics 
      The approval of the ethics committee of the study
was obtained from Üsküdar University, Non-Interven-
tional Research Evaluation Board (Number: 61351342
/ 2020-244). The study was conducted in accordance
with the Declaration of Helsinki. 

Data Collection Tools 
      In order to collect the data, the questionnaire
called “The Experiences of Speech and Language
Therapists Regarding Telepractice Services in the
COVID-19 Pandemic” was used. In the process of de-
veloping the questionnaire, the telepractice literature

The European Research Journal   Volume 7   Issue 6   November 2021 647



Eur Res J 2021;7(6):645-657 Preference and acceptance of speech and language therapists for telepractice in COVID-19 pandemic

[16, 18, 19, 24] and guidelines on the maintenance of
SLT services in the COVID-19 pandemic published
by ASHA [5] and DKTD (ASLT) [3] were reviewed.
Afterwards, related topics were discussed by the au-
thors and various themes were determined. After the
questionnaire items were written, clinician opinions
were received from three experienced academicians.
Finally, a pilot study was conducted with three expe-
rienced clinicians and the questionnaire was finalized
in line with the feedback received. 
      The questionnaire consisted of four sub-dimen-
sions which were demographic and occupational in-
formation, overview, disorders and satisfaction: (1)
Within the scope of demographic information, there
were multiple-choice questions and question that they
could choose more than one answer about the age,
gender, professional experience, and types of clients
they worked with. (2) In the overview section, there
were multiple choice questions that evaluate the gen-
eral view of SLTs regarding telepractice. (3) In the dis-
orders section, questions about the suitability of
speech and language disorders to telepractice were in-
cluded with scoring based on five-point Likert grad-
ing. (4) In the satisfaction section, there was a
five-point Likert scale in which SLTs scored their sat-
isfaction levels in various subjects from telepractice. 

Procedure 
      The survey was uploaded to Google Surveys and
the link of the survey was shared in professional e-
mail groups and social media accounts. When the tar-
geted number of participants was reached, the
questionnaire was closed to answer. 
      A directive was presented to the participants at the
beginning of the survey. In the directive, information
was given on the purpose of the questionnaire, partic-
ipant criteria, and average response time and data con-
fidentiality. No negative feedback was received from
the participants that required correction. 

Statistical Analysis 
      Descriptive statistics such as frequency, percent-
age and ratio were calculated in the analysis of the
data. Participants' age, gender, perceived computer use
skills, online meeting and telepractice experience be-
fore COVID-19, and the number of therapies and sat-
isfaction levels of the COVID-19 pandemic were
compared with the Chi-square test. 

RESULTS

      In this study, in which SLTs' preferences for
telepractice services and their experiences regarding
acceptance processes in the COVID-19 pandemic
were examined, four sub-dimensions addressing the
demographic and professional information of SLTs’,
their general view of telepractice, the disorders in
which telepractice was deemed appropriate and their
satisfaction level with telepractice were evaluated. 

Findings on demographic and professional character-
istics of the participants 
      Findings regarding the demographic information
and professional characteristics of the participants
were presented in Table 1. 

At what level did SLTs see their computer skills?
      SLTs often saw their computer use skills as normal
or better. The most preferred option was 'good' level
(n = 37). The number of SLTs (n = 15) using comput-
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ers at 'normal' (n = 15) and 'very good' (n = 14) level
was almost equal. 
How often did SLTs have online meetings before the
COVID-19 pandemic?
      According to the findings regarding the frequency
of SLTs having online meetings before the COVID-19
pandemic, almost half of the participants reported that
they had 'never' online meetings (n = 33). 24 SLTs
stated that they had 'almost never' online meetings and
10 SLTs stated that they had online meetings 'some-
times'. 

How many telepractice sessions did SLTs have before
and after the COVID-19 pandemic?
      The comparative number of telepractice sessions
performed by SLTs before and after the COVID-19
pandemic (in the last month) was given in Fig. 1. It
was observed that almost half of the SLTs did not
apply any telepractice sessions before the pandemic
(n = 44). The number of SLTs applying 1-5 sessions
was only 19. After the pandemic, 28 SLTs performed
between 1-5, 16 SLTs between 6-10 and 10 SLTs 11-
20 sessions. Four SLTs reported that they never per-
formed telepractice after the pandemic. 
What were the experiences and thoughts of SLTs about
group telepractice?
      According to the answers given by the participants
to the questionnaire regarding group therapy applica-
tions, 65 SLTs stated that they had not used group ther-
apy in telepractice applications before. SLTs preferred
the most partially appropriate (n = 20) and absolutely
appropriate (n = 15) options regarding the application
of group therapy in telepractice. 

Which technological problems were encountered most
frequently in telepractice?
      According to the responses of the participants to
the questionnaire regarding whether they had any
problems during telepractice, it was observed that 46
SLTs experienced various problems during teleprac-
tice, and 21 SLTs did not have any problems. Consid-
ering the distribution of the problems faced by SLTs
who reported having problems, internet disconnec-
tions (n = 31), sound problems (n = 30) and visual
problems (n = 29) were experienced most commonly.
The least problematic issues were reported as soft-
ware-related problems (n = 8), computer-related prob-
lems (n = 9) and other (n = 2) problems. 

Which teleconferencing softwares were used most fre-
quently in telepractice? 
      Considering the distribution of software preferred
by the participants during telepractice applications, it
was seen that the majority of them conducted their
telepractice sessions via the Zoom (n = 53) applica-
tion. The two most frequently used softwares follow-
ing it were Whatsapp (Video Call) (n = 30) and Skype
(n = 24). The frequency of the usage of FaceTime,
Adobe Connect and other software was equal (n = 3).
None of the participants reported that they used Webex
and Discord programs. 

How many minutes were the telepractice session du-
ration determined? 
      Almost half of the SLTs (n = 35) reported that they
generally determined the telepractice sessions as 30
minutes. The other SLTs stated that they had longer
telepractice sessions of 40 minutes (n = 26), 45 min-
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utes (n = 22) and 60 minutes (n = 11). One participant
marked the “other” option. 

What were the age groups in which SLTs most fre-
quently applied and deemed suitable for telepractice? 
      The age groups in which SLTs practiced teleprac-
tice and that they thought suitable for telepractice were
given in Fig. 2 comparatively. The main age groups
that SLTs found most suitable for telepractice were 12-
21 (n = 63), 22-64 (n = 61) and 7-11 (n = 55). How-
ever, when looking at clinical applications, there was
a situation that was not consistent with the age ranges
found appropriate. Because, SLTs did the most
telepractice sessions with children aged 7-11 (n = 40)

and 4-6 (n = 35), respectively. 

In which client groups were helpful support needed? 
      The distribution of the client groups that the par-
ticipants worked and needed assistant support during
their telepractice applications was given in Figure 3.
As seen in Fig. 3, 66 SLTs preferred to work with SSD
in telepractice, 64 SLTs delayed speech and language
(DSL) and 58 SLTs stuttering and other fluency disor-
ders. Among these client groups studied, those that
most require helpful support were SSD (n = 41), DSL
(n = 34), developmental communication disorders
such as autism, etc. 
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Fig. 2. Age groups applied and appropriate for telepractice session.
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Which client groups was telepractice suitable for?
      As shown in Figure 4, the main disorders that
SLTs most frequently marked the 'absolutely appro-
priate' options were fluency disorders (n = 31), voice
disorders (n = 16) and SSD (n = 18), respectively. The
'suitable' option was most frequently marked in speech
and voice disorders (n = 30), fluency disorders (n =
29), voice disorders (n = 27) and specific language im-
pairment (n = 26). The disorder that was considered
to be absolutely unsuitable for telepractice was swal-
lowing disorder (n = 26). 

What were the satisfaction levels of SLTs in different

subjects related to telepractice?
      In the last part of the questionnaire, five questions
were asked to evaluate the satisfaction of SLTs regard-
ing telepractice. As can be seen in Fig. 5, the highest
satisfaction level was related to the software used in
telepractice (n = 26) and the lowest level of satisfac-
tion was related to the financial gain provided by
telepractice (n = 10). Most of the SLTs stated that they
were partially satisfied with the level of using the cli-
nician skills (n = 24), the development of the clients
(n = 25) and the financial gain (n = 24) in the teleprac-
tice process. 
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Findings on the relationships between the telepractice
sessions of SLTs after the COVID-19 pandemic and
some variables 
      According to the first findings of the study, there
was no relationship between 'gender' and 'perceived
computer use skill' and 'the number of therapies they
performed during the pandemic period' in SLTs (rela-
tively; x2 = 6.635, p = 0.203; x2 = 13.592, p = 0.734). 
      There was a significant correlation between 'the
frequency of online meetings conducted by SLTs be-
fore the pandemic' and 'the number of sessions they
had during the pandemic period' (x2 = 19.028; p =
0.012). There was a significant relationship between
'the telepractice sessions SLTs did before the pan-
demic' and 'the number of telepractice sessions they
performed during the pandemic period' (x2 = 25.459;
p = 0.013). 
      There is no significant relationship between 'the
number of sessions' of SLTs in the last month and sat-
isfaction from 'software used', 'development of clients',
'therapeutic communication' and 'financial gain' (rela-
tively; x2 = 18.991, p = 0.640; x2 = 22.140, p = 0.225;
x2 = 21.509, p = 0.216; x2 = 21.011, p = 0.229). Only
a significant relationship was found between "satisfac-
tion with the level of using clinician skills" and "the
number of sessions they had in the last month" of SLTs
(x2 = 25.903; p = 0.048). 

DISCUSSION

      In this study, the factors affecting the preferences
and acceptance processes of language and speech ther-
apists for telepractice in the COVID-19 pandemic
were examined. As a result of the study, various find-
ings were obtained regarding the demographic and
professional information of the speech and language
therapists, their general view on telepractice, the dis-
orders they deem appropriate for telepractice, and their
level of satisfaction with telepractice. 
      In this study, it was seen that the first two promi-
nent findings were related to the familiarity and expe-
rience with telepractice. SLTs, who had pre-pandemic
experience in the use of teleconferencing platforms so-
cially or professionally, easily adapted to provide
telepractice services under pandemic conditions. It
was previously stated that experience with these tech-

nologies has a determining role in attitudes towards
future use [4, 30, 32]. The effect of initial experiences
on attitudes and preferences was also reported in stud-
ies in other health areas [33-36]. At this point, in the
light of the studies on the subject, the importance of
SLTs following the model telepractice sessions and of
encouraging them for first trials emerged [34]. 
      Another important finding of the study was that
there was a significant relationship between "satisfac-
tion of using clinician skills" and "the number of ses-
sions they did in the last month" of SLTs in an online
environment. It was stated by some authors that
telepractice might have a negative effect on clinician
skills [30, 24, 37]. Although there was no relationship
between "satisfaction with the development of the
clients" and "the number of sessions they held in the
last month", this finding could be considered within
the scope of the Technology Acceptance Model [27]
More online sessions of SLTs, who reported that they
had been satisfied with using their clinical skills in
telepractice, emphasized how important perceived
usefulness and utility were on attitudes. This finding
was consistent with the findings of some telepractice
(telepractice, telerehabilitation) studies [4, 38-41]. It
became prominent once again that the more clinicians
take a technology useful, the easier it is to adapt to
these technologies. This finding provided clinical im-
plications for what kind of incentive studies could be
done for SLTs to easily switch to telepractice services.
It can provide evidence, in-service trainings, models
and supervision for the effectiveness of the method in
developing the first attitudes of SLTs towards teleprac-
tice. 
      Considering the platforms preferred by the partic-
ipants to use during telepractice applications, it was
seen that they mostly conducted telepractice sessions
via the Zoom application. Then, the two most fre-
quently used softwares were Whatsapp (video call)
and Skype. FaceTime, Adobe Connect and other soft-
ware were found to be the last and equally preferred
in terms of usage frequency. In spite of this situation,
in a qualitative study in the literature, thoughts about
the usage and accessibility of Adobe Connect software
were reported [42]. The fact that the standard version
of Zoom is free to use in one-to-one calls and is easy
to use compared to software such as Adobe Connect
and Webex may have led the participants to this pref-

652 The European Research Journal   Volume 7   Issue 6   November 2021



Eur Res J 2021;7(6):645-657 Cangi et al

erence. The issue that needs to be emphasized here is
the importance of the "perceived convenience" factor
within the scope of the Technology Acceptance Model
[27]. The easier the usage of these systems is per-
ceived in the beginning, the more positive user atti-
tudes are [38] In their study, Bradford et al. [14] stated
that most of the practitioners whose opinions they re-
ceived initially doubted that telepractice would be ef-
fective and thought that the therapeutic relationship
could not be established, but they concluded that their
negative opinions on this issue changed in the opposite
direction as the telepractice sessions progressed. Sim-
ilarly, in our study, SLTs who performed telepractice
sessions before the pandemic did not have any diffi-
culty in providing telepractice services during the pan-
demic process. 
      SLTs reported that they most frequently used the
standard version of Zoom, WhatsApp and Skype in
telepractice. However, all these platforms do not have
HIPAA (Health Insurance Portability and Accounta-
bility Act) certification. According to ASHA [5], the
first issue that SLTs should look into when choosing
these platforms is whether the systems have this secu-
rity certificate. In this way, the security of the data re-
garding the client, the therapist or the service used will
be ensured. Another issue considered secondary is that
WhatsApp and Skype do not have file sharing and
whiteboard features. This situation makes the applied
telepractice more limited. Apart from the software
used in providing telepractice service, technical issues
are also important. 
      In this study, the most common technological
problems that SLTs experienced during service deliv-
ery were internet disconnections, sound problems and
video problems. These problems are highly anticipated
problems in online usage in line with the literature [4,
43, 24]. Thus, the necessity of in-service training and
how important it is to provide guidance and guides to
SLTs revealed once again. 
      In this study, no relationship was found between
the ages of SLTs and the frequency of telepractice ses-
sions during the pandemic period. However, there are
opinions that there is a relationship between these vari-
ables [18]. In Turkey, the SLT area is a developing area
and an important part of personnel serving in this field
is under 30 years of age. Thus, it was not possible to
examine all participants by dividing them into certain

age groups (eg, 20-40 and 40-60). It may be suggested
future studies to examine the subject by considering
different age groups. 
      SLTs reported the disorders in which telepractice
can be used most effectively as speech voice disorders,
fluency disorders and voice disorders, respectively.
The least appropriate disorder was swallowing disor-
ders. This situation is mostly compatible with the lit-
erature. In the field of research, it is seen that the
disorders in which telepractice is effective are SSD
[44, 45], fluency disorders [4, 15, 46, 47] and vocal
disorders [13, 48-51] similar to our study. However, it
is seen that there are many effectiveness studies in the
literature, from autism [52-54] to swallowing disorder
[55-57]. However, at this point, findings regarding
user perspectives in terms of clients and clinicians in
qualitative research are also extremely important. In
this context, qualitative studies are also needed to de-
termine the disorders for which telepractice is appro-
priate. 
      It was observed that the satisfaction levels of SLTs
regarding the therapeutic relationship in telepractice
were answered almost equally as "almost not satis-
fied", "partially satisfied" and "satisfied". This situa-
tion showed that the level of satisfaction of SLTs with
the therapeutic relationship with the clients was not
very high. In some studies in the literature, it was
stated that the therapeutic relationship between the
therapist and the client could be negatively affected in
telepractice [28, 42, 58]. However, in telepractice, the
therapeutic relationship between the client and the
therapist needs to be studied in more detail. For exam-
ple, although it was reported that telepractice might
have some disadvantages in terms of therapeutic rele-
vance [4], it is also important to examine which factors
(e.g., clinician skills, natural approaches) minimize
this disadvantage. 
      There was a significant relationship between the
number of sessions that SLTs did in the last month and
their level of using the skills of the clinician. With this
finding, it was seen that the thoughts of SLTs on their
level of using clinician skills were related to the num-
ber of sessions they had done. In this context, the in-
crease in the telepractice experience of the therapist
may lead to an increase in positive thoughts about the
better use of the clinician's skills. In other words, it
can be said that as the therapist's familiarity with the
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new service increases, he/she can use his/her skills re-
garding that service better over time. 
      With the increase in the number of sessions done
by SLTs during the pandemic, their satisfaction level
with the telepractice service they offer also increased.
Especially in the high satisfaction level of the teleprac-
tice service they provide, e-helpers were of great im-
portance. In this study, the most frequently needed
disorder groups were SSD, DSL and autism etc. The
younger age of the individuals in the relevant disorder
groups may create a disadvantage in the processes of
adapting and maintaining their cognitive or physical
abilities to the service offered in front of the teleprac-
tice screen. This finding may be based on the assump-
tion that the auxiliary support of SLTs in telepractice
can facilitate efficient gain in the client. Moreover, it
was found that SLTs had the most telepractice sessions
with children aged 7-11 and 4-6, respectively. Consid-
ering that the disorder groups presenting in these age
groups were disorders such as SSD, DSL and autism,
it was seen that SLTs performed telepractice in the
group where auxiliary support was most needed. How-
ever, the age groups that SLTs found most suitable for
telepractice were 12-21, 22-64 and 7-11 years. An im-
portant reason why SLTs found these age groups suit-
able for telepractice may be that they do not need adult
support in telepractice sessions applied for these age
groups. 
      Finally, most of the participants stated that they
did not do group therapy in telepractice applications
before. Furthermore, half of the participants thought
that telepractice was suitable for group therapy, while
the other half stated that it was not. Group therapies
differ in terms of therapy dynamics compared to indi-
vidual therapies and contain different interaction ele-
ments. While individual therapies are based solely on
client-therapist interaction, group therapies are based
on the interaction of clients with one another and with
the therapist. Since achieving these dynamics may re-
quire experience and competence for the therapist in
telepractice processes compared to in-person therapy,
SLTs may exhibit a timid attitude regarding the appli-
cation of group therapy in telepractice.

CONCLUSION AND RECOMMENDATIONS 

      It was revealed that for SLTs, first trials on tele-

conferencing platforms and familiarity with the
method were decisive in future preferences for using
telepractice. Using these systems for social purposes
or to provide therapy services, SLTs were able to adapt
to provide these services at an early stage even in a
difficult period such as the COVID-19 pandemic. This
finding supports the model [27] that TAM’s "perceived
easiness" will positively affect future attitudes. At this
point, it may be persuasive that professional organiza-
tions such as DKTD (ASLT) [3] provide guidelines
for clinicians, model demonstrations of practices and
evidence of effectiveness. Implementation protocols,
practical trainings and guidelines for dealing with po-
tential problems can accelerate this adaptation process,
taking into account factors such as the current condi-
tions of the country's legal, cultural or SLT field. 
According to the SLTs, telepractice is not suitable for
many client groups. As research evidence showed,
telepractice can be used as an effective means of serv-
ing a variety of client groups, from autism to swallow-
ing disorders, when properly prepared [22, 59, 60]. At
this point, factors such as multiple disabilities, mobil-
ity, cooperation, and the importance of e-helpers came
to light in candidate clients for telepractice. 
It was also observed that the teleconferencing plat-
forms used by SLTs were not compatible with ASHA
[6] guidelines. SLTs probably preferred the software
they were most familiar with and the easiest to use.
However, according to ASHA [6], the most critical
issue in software selection is the use of HIPAA com-
pliant softwares that ensures the security of health-re-
lated data. Beyond that, the lack of features such as
screen sharing and whiteboards in these softwares
used will reduce the quality of the service provided. 
The finding related to using clinician skills in teleprac-
tice can be evaluated in the context of TAM's per-
ceived usefulness [27]. As SLTs believe that they use
their skills effectively in telepractice, their attitudes to-
wards the method will become more positive. Here
again, clinicians should be provided with guidance and
supervision on how to use the skills they use in the on-
line environment as well, just like in in-person therapy. 
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ABSTRACT
Objectives: To evaluate consultations requested from the department of general surgery in terms of type,
source and adequacy and outcome regarding general surgery practice. 
Methods: A total of 4706 consultations requested from the department of general surgery during the 2019
calendar year were included in this retrospective study. Data on patient demographics, type of consultation
(urgent, routine), the requesting clinic, time of request, response time to consultation request (min), diagnosis
and management of consulted patients by general surgery clinic and survivorship status were recorded. 
Results: Consultations were urgent (69.0%) and made outside office hours (66.0%) in most of cases and more
commonly requested by the emergency department (67.5%). The surgical pathology was confirmed only in
1338 (28.4%) consultations, while more commonly for urgent vs. routine requests (37.4 vs. 8.5%, p = 0.001),
for consultations requested by emergency department (ranged 30.9 to 40.0%) vs. other clinics (ranged 0.0%
to 19.1%, p = 0.001) and for diseases of colon-rectum-anus (100.0%, p = 0.001) than other disorders. The
likelihood of urgent consultations (72.0% vs. 37.3%, p = 0.001) and post-consultation inpatient management
(90.5% vs. 24.7%, p = 0.001) and were more likely among survivors vs. non-survivors. 
Conclusions: In conclusion, our findings revealed that most of the consultations were urgent, outside the office
hours and outpatient consultations requested by the emergency department, while surgical pathology was
confirmed only in one third of consultations. Our findings indicate improved consultation practice particularly
for routine requests by non-emergency clinics to prevent the incompatible or unnecessary consultation requests
and related healthcare resource utilization.
Keywords: Consultation request, general surgery, urgent, routine, adequacy of request 

Specialty consultation is a critical aspect of health-
care practice in terms of provision of the high-

quality medical and surgical services via follow-up
and treatment of a patient in accordance with clinical
knowledge, experience and recommendations of con-
sultant doctor related to the specific condition that re-
quires care beyond the scope of the clinic in charge of
the patient [1-4]. 

      Specialty consultation also considered a laborious
task necessitating appropriate specialist triage to en-
sure timely evaluation of consulted patients as well as
appropriate co-management between primary care and
specialty care, given the likelihood of potential haz-
ards (i.e. life-threatening outcomes, legal issues) in
case of consultation delays 1, 4-6]. 
      General surgery is the most comprehensive surgi-
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cal discipline that deals a wide range of diseases [3],
while surgical yield is considered a unique measure of
efficiency among surgical services that shows the per-
centage of ambulatory surgical consultations resulting
in a scheduling of an operative intervention [6, 7]. 
      This single center retrospective study was there-
fore designed to evaluate consultations requested from
the department of general surgery during the 2019 cal-
endar year at a tertiary care hospital in terms of type
and source of consultations as well as their adequacy
and outcome regarding general surgery practice. 

METHODS

Study Population 
      In this retrospective study, a total of 4706 elec-
tronic consultations (mean age: 53.7 ± 21.3) years,
54% were females) requested from the department of
general surgery at hospital between January 1st 2019
and December 31st 2019 were included. 
      The study was conducted in full accordance with
local Good Clinical Practice (GCP) guideline and cur-
rent legislations, while the permission was obtained
from the institutional ethics committee for the use of
patient data for publication purposes (Date of Ap-
proval: 5/02/2020; Reference number/Protocol
No:2020/0088). The work has been reported in line
with the STROCSS criteria [8] and was registered by
Research Registry with the Unique Identifying Num-
ber 5998. 

Hospital Characteristics 
      The study hospital is a 660-bed tertiary university
hospital located in a city within the metropolitan area
and serving for all medical specialties including a sin-
gle general surgery clinic for entire surgery sub-spe-
cialties as well as anesthesia and internal medicine
intensive care units. 

Assessments 
      Data on patient demographics (age, gender), type
of consultation (urgent, routine), the requesting clinic,
time of request, response time to consultation request
(min), type of admission, diagnosis and management
of consulted patients by general surgery clinic and sur-
vivorship status were retrieved from hospital records.
Patient demographics and consultation parameters

were evaluated with respect to confirmation of opera-
tive or non-operative surgical pathology (yes vs. no)
after consultation, general surgery ward hospitaliza-
tion (yes vs. no) and type of consultation made by the
consulting service based on indication (urgent vs. rou-
tine). 

Statistical Analysis 
      Statistical analysis was made using NCSS (Num-
ber Cruncher Statistical System) 2007 (Kaysville,
Utah, USA). Pearson Chi-square test, Fisher’s exact
test and Fisher-Freeman-Halton tests were used for the
comparison of categorical data, while numeric data
were analyzed using Student-t test and Mann-Whitney
U test depending on the normality findings. Data were
expressed as mean± standard deviation (SD), median
(minimum-maximum) and percent (%) where appro-
priate. P < 0.05 was considered statistically signifi-
cant. 

RESULTS

Overall Characteristics 
      Overall, mean patient age was 53.7 (range, 17 to
102) years, and 2541 (54.0%) of 4706 consultations
were requested for female patients. The median re-
sponse time to the consultation was 89 (range, 20 to
1440) min. Consultations were urgent (69.0%) and
made outside office hours (66.0%) in most cases and
more commonly requested by the emergency depart-
ment (67.5%, 45.9% from green zone) and mostly for
outpatients (68.5%) and upper GI disorders (58.7%)
(Table 1). The surgical pathology was confirmed only
in 1338 (28.4%) consultations, while for 3368 (71.6%)
consultations there was no surgical pathology or need
for treatment by general surgery physicians.  Of 1338
consultations with confirmed surgical pathology, 1086
(81.2%) were managed on an inpatient basis in the
general surgery ward, while the treatment decisions
involved medical treatment in 49.2% of cases, surgical
treatment in 36.8% of cases, and transfer to another
clinic in 14% of patients. Overall, mortality occurred
in 394 (8.4%) of 4706 consultations patients and 190
(48.2%, 14.2% of those with surgical pathology) were
patients with confirmed surgical pathology (Table 1). 

Study Variables According to Confirmation of Surgical
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Pathology 
      Amongst the consultations requested from the de-
partment of general surgery, confirmation of a surgical
pathology was significantly more likely for male vs.
female patients (34.1 vs. 23.6%, p = 0.001), for urgent
vs. routine requests (37.4 vs. 8.5%, p = 0.001), for
consultations requested by emergency department
(ranged from 30.9 % in red zone to 40.0% in green
zone) vs. other clinics (ranged 0.0% to 19.1%, p =
0.001) as well as those requested by internal medicine
(12.9%) and anesthesia (19.1%) vs. clinics other than
emergency department (ranged 0.0% to 7.1%, p =
0.001) (see Table 1). Confirmation of surgical pathol-
ogy was also more likely for consultation requests
made outside vs. within office hours (31.3 vs. 22.9%,
p = 0.001) and for consultations requested for outpa-
tients vs. inpatients (37.4 vs. 8.9%, p = 0.001) (Table
1). The likelihood of confirmed surgical pathology
was higher for gastrointestinal disorders (ranged
34.4% to 100.0) vs. trauma (23.9%), soft tissue (7.6%)
and other (7.4%) disorders, and for trauma vs. soft tis-
sue and other disorders (p = 0.001). Specifically, dis-
eases of colon-rectum-anus (100.0%) were associated
with the highest likelihood of confirmed surgical
pathology, as followed by hepatobiliary disorder
(46.3%), upper GI disorder (34.4%) and trauma
(23.8%) (p = 0.001) (see Table 1). Consultations re-
sulted in confirmed surgical pathology were more
likely to managed on an inpatient basis than on an out-
patient basis (100 vs. 7.0%, p = 0.001) and also with
medical or surgical treatment (100.0% for each) rather
than transfer to another ward (48.0%) (p = 0.001) (see
Table 1). The likelihood of a confirmed surgical
pathology was higher among non-survivors vs. sur-
vivors (48.2 vs. 26.6%, p = 0.001), while no signifi-
cant difference was noted in the likelihood of
confirmed surgical pathology after consultations in
terms of patient age and response time to consultation
(see Table 1). 

Study Variables According to General Surgery Ward
Hospitalization 
      Inpatient management via hospitalization at gen-
eral surgery ward was more likely for consultations re-
quested for younger vs. older patients (mean age: 51.7
± 20.8) vs. 58.9 ± 22.6 years, p = 0.001), for outpa-
tients vs. inpatients (85.1 vs. 45.5%, p = 0.001) and
for urgent vs. routine requests (84.6 vs. 47.6%, p =

0.001). Consultations requested by emergency (green
zone, 99.4%) and obstetrics-gynecology (88.9%) de-
partments were associated with highest rate of hospi-
talization at a general surgery ward, as followed by
those requested by yellow zone (76.6%) and red zone
(76.5%) emergency, internal medicine (46.3%) and
anesthesia (22.2%) departments (p = 0.001) (Table 2).
The skin-soft tissue disorders (100.0%) were associ-
ated with the highest (100.0%) likelihood of hospital-
ization, as followed by upper GI disorder (87.2%),
hepatobiliary disorder (86.2%) and trauma (84.0%),
while likelihood of hospitalization was lowest for dis-
eases of colon-rectum-anus (6.5%) (p = 0.001). Hos-
pitalization was required for all of upper GI,
hepatobiliary and hernia surgeries, whereas only for
40.0% of proctology surgeries (p = 0.001) (see Table
2). General surgery ward hospitalization was also
more likely in survivors vs. non-survivors vs (90.5%
vs. 24.7%, p = 0.001), while no significant difference
was noted in the likelihood of hospitalization in terms
of patient gender, time of request and response time to
consultation (see Table 2). 

Study Variables According to Type of Consultation 
Urgent vs. routine general surgery consultations were
associated with younger patient age (51.6 ± 21.5 vs.
58.4 ± 20.3 years, p = 0.001), predominance of re-
quests by emergency department (ranged 99.8 to
100.0%) than by other clinics (ranged 0.0 t 16.3%, p
= 0.001), higher rates of outside than within office
hours requests (79.8 vs. 48.1%, p = 0.001), outpatient
than in-patient admissions (99.7 vs. 2.5%, p = 0.001)
and presence than absence of inpatient management
by general surgery clinic (94.6 vs. 61.4%, p = 0.001)
(Table 3). The likelihood of urgent consultations was
significantly higher for colon, rectum, anus disorders
(98.1%) and upper GI disorder (87.3%) than for hepa-
tobiliary disorder (60.9%), skin-soft tissue disorder
(65.6%) and trauma (69.0%) (p = 0.001). Urgent vs.
routine general surgery consultations were associated
with higher rate of medical (95.9%) or surgical treat-
ment (93.5%) than transfer to another ward (37.8%)
(see Table 3). Urgent vs. routine consultations (72.0%
vs. 37.3%, p = 0.001) were more likely among sur-
vivors vs. non-survivors, and associated with lower re-
sponse time to consultation request (median 77 vs. 122
min, p = 0.001), while no significant difference was
noted in the likelihood of hospitalization in terms of
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patient gender and type of surgery (see Table 3). 

DISCUSSION

      The current analysis of overall consultations re-
quested from the department of general surgery during
the 2019 calendar year at a tertiary care hospital re-
vealed that most of consultations to be urgent outpa-
tient consultations related to upper GI disorders and
to be requested outside the office hours and by emer-
gency department in most of cases. Notably, the sur-
gical pathology was confirmed only in one third of
consultations, while two third of consultations re-
quested from the department of general surgery were
not associated with a surgical pathology or a need for
treatment by general surgeons. Majority of consulta-
tions with confirmed surgical pathology were man-
aged on an inpatient basis in the general surgery ward
either with medical or surgical treatment. 
      Our findings seem in accordance with data from a
recent study in Turkey regarding the analysis of 221
consultations requested from the department of gen-
eral surgery over 6-month, which indicated that ma-
jority (91.9%) of consultations were requested by the
emergency services and the rate of patients who were
found to have surgical disease was 33% [3]. This em-
phasizes the considerably high possibility of a consul-
tation requested from the department of general
surgery not to be associated with a confirmed surgical
pathology. Nonetheless, while high rates of inappro-
priate consultations which resulted in no need for man-
agement by general surgeon in our cohort seems
notable, it should be noted that urgent outside-office-
hours consultations and consultations requested by
emergency department were more likely to be con-
firmed with surgical pathology after reviewed by gen-
eral surgeons. Hence, the consultation practice should
be improved particularly for the routine within-office-
hours consultations as requested by clinics other than
emergency service. 
      Accordingly, in the current study, urgent consul-
tations and those related to proctology were both more
likely to have a surgical diagnosis after general surgery
assessment, while basically treated on an inpatient and
an outpatient basis, respectively. This seems in line
with well-established efficacy, safety and tolerability
of day care proctological procedures a strategy that re-

duces costs and release beds for major surgeries with-
out increasing morbidity or mortality [9, 10]. 
      Notably, general surgery consultations for lower
GI disorders were more likely to be associated with
confirmed surgical pathology than those for upper GI
and hepatobiliary disorders as well as those for
trauma, while the lowest rate of confirmation was ev-
ident for consultation related to skin-soft tissue disor-
ders. This seems also notable given that when
confirmed to be associated with a surgical pathology
after consulted by general surgeon, the main treatment
strategy seems to be an outpatient management in case
of lower GI disorders, whereas an inpatient manage-
ment for all other disorders.  Moreover, urgent consul-
tations and inpatient management of confirmed
surgical pathologies were more common among sur-
vivors. 
      Indeed, upper gastrointestinal bleeding per se
comprised nearly two thirds of consultations requested
from the department of general surgery in our study.
Although this seems in accordance with consideration
of acute upper gastrointestinal bleeding is very a com-
mon medical emergency [11], surgical pathology was
confirmed only in one third of these cases when con-
sulted by a general surgeon. Thus, our findings em-
phasize likelihood of incompatible or unnecessary
consultations to be requested from the department of
general surgery particularly in case of suspected upper
gastrointestinal bleeding, possibly in relation to avoid
a delayed endoscopy referral as early endoscopy
within 24 h of admission has strongly been recom-
mended by the international guidelines [12, 13]. 
      In the current study, trauma comprised less than
5% of consultations requested from the department of
general surgery, which seems to be related to location
of the study hospital in an exurban area outside major
metropolitan with relatively low traffic accident or
crime rates. 
      The higher rate of mortality among consulted pa-
tients who subsequently managed via medical treat-
ment rather than surgery seems to be in accordance
with higher mortality, re-admission and
consultation/referral rates reported in patients admitted
to surgical departments who are not operated than
those operated, as associated with greater medical
complexity and urgency of admission in these patients
[14]. Hence the association of urgent consultations
with lesser likelihood of mortality seems also consis-

The European Research Journal   Volume 7   Issue 6   November 2021 664



Eur Res J 2021;7(6):658-666 Consultations requested from general surgery

tent with the fact that they were managed by hospital-
ization to general surgery ward in most of cases. 
      Although the lower response time to urgent vs.
routine consultations in our study support that the ur-
gency of the patient is the most important factor af-
fecting the duration of consultation [15], median
response time of 77 min seems longer than the recom-
mended 30-minute response period for urgent consul-
tations [16]. Similarly, in a past study on consultations
requested by emergency department in Turkey, authors
also noted a longer than expected response time (me-
dian: 96 min) for urgent consultations [16]. Although
prolonged response time to urgent consultations re-
quested by an emergency department has been consid-
ered to adversely affect the operation of the emergency
service [16], response time to consultation from gen-
eral surgery was not associated with likelihood of con-
sultation to result in confirmed surgical pathology or
inpatient management by general surgery in our study. 
      Possibility of inappropriateness of required con-
sultation was also reported in other departments; for
example, in a 2-year retrospective study regarding 338
consultations requested from pulmonary diseases de-
partment authors reported that majority of the consul-
tations were from the emergency department, while
confirmation of pathology regarding pulmonary dis-
eases was evident only in 42% of consultations [17]. 
      High-functioning healthcare systems aim to safely
optimize surgical yield, with the highest percentage of
ambulatory general surgery patients receiving indi-
cated elective surgery without any need for unantici-
pated emergent or urgent interventions [6]. Thus,
consultations requested from the department of gen-
eral surgery should also comply with the best practice
in surgical care delivery in terms of enabling the pa-
tients who would most benefit from a surgical inter-
vention to be evaluated by surgical clinicians during
limited ambulatory clinic visit times and scheduled for
surgery and those who would not benefit from a sur-
gical intervention to remain in primary care [6]. 
      Indeed, in past study of 1743 electronic consulta-
tions submitted to general surgery, authors reported
the association of using an integrated electronic con-
sultation and referral system (in which all referrals are
submitted electronically and reviewed by a general
surgery clinician) with a significant increase in the rate
of patients scheduled for a subsequent surgical inter-
vention and thus surgical yield of an ambulatory gen-

eral surgery service (from 35% to 46%) [6]. 
      Notably, the request of consultation after proper
triage and evaluation by the responsible physician
based on predefined written algorithms, as well as
continuous evaluation and follow-up of the quality of
consultation service by each clinic are considered im-
portant steps to prevent the incompatible or unneces-
sary consultation requests [6, 16]. 
      It should also be emphasized that on the basis of
knowledge and practice on general surgery gained dur-
ing medical education, emergency department or out-
patient physicians are in fact capable of discriminating
non-urgent general surgery issues that could be re-
ferred directly to outpatient clinic instead of requiring
a formal consult by the inpatient service. Hence, un-
necessary consultations seem to be prevalent due to
malpractice concern or low self-confidence, and im-
proved consultation practice in terms of these concerns
seems important given its potential impact on effi-
ciency and patient care. 

Limitations 
      Certain limitations to this study should be consid-
ered. First, due to the retrospective design it is impos-
sible to establish any cause-and-effect relationships.
Second, potential lack of generalizability seems an-
other important limitation due to single-center design. 

CONCLUSION

      In conclusion, this retrospective analysis of con-
sultations requested from the department of general
surgery during the 2019 calendar year at a tertiary care
hospital revealed that most of the consultations were
urgent, outside the office hours and outpatient consul-
tations requested by the emergency department. The
surgical pathology was confirmed only in one third of
consultations, while urgent consultations and those re-
lated to proctology were both more likely to have a
surgical diagnosis after general surgery assessment
and basically treated on an inpatient and an outpatient
basis, respectively. Moreover, urgent consultations and
inpatient management of confirmed surgical patholo-
gies were more common among survivors. Our find-
ings indicate improved consultation practice and
in-clinic feedback assessment of quality of requested
consultations, particularly for routine requests and re-
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quest by clinics other than emergency service to en-
able surgical evaluation for the patients who would
most benefit from a surgical intervention and thereby
to increase the efficiency of consultation practice by
preventing the incompatible or unnecessary consulta-
tion requests and related healthcare resource utiliza-
tion.  
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Hypofibrinogenemia caused by tigecycline use in a patient with
acute cholecystitis: a case report and review of the literature
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ABSTRACT
Objectives: Tigecycline is the first member of glicylcycline class of antibiotics, which has a broad spectrum
of action. In previous reports, coagulopathy and hypofibrinogenemia caused by tigecycline use was described.
We aimed to present a case of hypofibrinogenemia in association with tigecycline use. A 79-years-old male
was admitted to medical intensive care unit for acute cholecystitis and acute renal failure. He had no history
of coagulation disorder. He was receiving meropenem for septic shock on the admission. On the 7th day of
meropenem, his infection didn’t improve and fever continued. Because of that tigecycline was added to
treatment. Patient’s infection parameters improved, his fever dropped under treatment, but his prothrombin
time, international normalized ratio and activated partial thromboplastin time levels increased and fibrinogen
level decreased (0.96 g/L). Tigecycline was discontinued that day. On the fifth day after cessasion of tigecycline,
his fibrinogen levels and other coagulation parameters returned to normal ranges. The mechanisms of
coagulopathy and hypofibrinogenemia should be elucidated in futher studies. We strictly suggest, regular
monitoring of coagulation parameters in patients receiving tigecycline treatment. 
Keywords: Tigecycline, hypofibrinogenemia, adverse effect, coagulopathy, antibiotics 

Tigecycline is the first member of glicylcycline
class of antibiotics, which is structurally similar

to tetracyclines. It has broad spectrum activity, partic-
ularly against multi-drug resistant bacteria (e.g Methi-
cillin resistant Staphylococcus aureus, vancomycin
resistant enterococcus, Acinetobacter baumannii) [1,
2]. It is indicated in patients who are 18 years or older
for complicated intraabdominal infections, compli-
cated skin and skin structure infections and commu-
nity acquired pneumonia [3]. Tigecycline was well
tolerated in registry trials, with the exception of in-
creased rates of nausea and vomiting. But after post-

marketing data signaling increased mortality rates in
tigecycline treated patients have brought its use in pa-
tients with complicated infections into question,
prompting other clinicians to consider other potential
adverse effects which was not found in initial studies
[4]. Some previous case reports showed that tigecy-
cline seems to cause coagulation disorders, which
manifested with bleeding or abnormalities in coagu-
lation paremeters [1-5]. In this report we presented a
case of hipofibrinogenemia in a patient treated with
tigecycline.
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CASE PRESENTATION 

      A 79-year-old male who had a history of diabetes,
hypertension, congestive heart failure and chronic ob-
structive pulmonary disease was admitted to medical
intensive care unit with diagnosis of acute cholecysti-
tis and acute renal failure from another healthcare fa-
cility. He had no history of coagulation disorder, and
family history did not shown any bleeding condition.
He had no underlying disorder or family history of
hereditary coagulation disorder. He had been initiated
on meropenem therapy for acute cholesistitis. He was
on first day of meropenem and in septic shock on the
admission day, and was taking noradrenaline. Blood
and urine cultures were provided. Selected laboratory
findings (and institutional normal ranges) were as fol-
lows: Serum creatinine level, 5.9 mg/dL (normal range
0.7-1.3 mg/dL); blood urea nitrogen 217 mg/dL (nor-
mal range 19-49 mg/dL); alanine aminotransferase
(ALT), 340 U/L (normal range < 50 U/L); aspartate
aminotransferase (AST), 309 U/L (normal range < 50
U/L); white blood cell count, 29.020 cells/mm3 (nor-
mal range 3600-10500 cells/mm3); hemoglobin con-
centration, 15 g/dL (normal range 12.5-17.2 g/dL);
platelet count 108×109 /L (normal range 160-400×109

/L); INR, 1.37 (normal range 0.8-1.2). Liver enzymes
of patient, C-reactive protein (CRP) 0.155 g/L (0-
0.005 g/L) and fibrinogen level 8.7 g/L (1.7-4.2 g/L)
were high, INR was slightly elevated on the admission

day. Peripheral blood smear on the admission showed
leukocytosis with neutrophilia and platelet count was
consistent with counter. On the 7th day of meropenem,
patient’s acute phase reactant levels increased, his
fever continued and tigecycline was added to the treat-
ment (tigecycline dose: 100mg q24 h loading dose,
50mg q12 h maintenance dose) The coagulation pa-
rameters were within the normal range before tigecy-
cline treatment. On the 14th day of tigecycline,
patient’s infection improved with a dropped tempera-
ture (36.2oC), white blood cell count (9.200
cells/mm3), platelet count 130×109 /L, and CRP
(0.0259 g/L). Erythrocyte morphology was normal in
the peripheral smear and platelet count was consistent
with 150×109 /L. 
      Nevertheless, prolonged prothrombin time (PT),
INR, and activated partial thromboplastin time (aPTT)
were observed; furthermore, fibrinogen levels were
obviously decreased (Table 1). Liver failure findings
were not observed, and the abdominal ultrasound was
normal. As the patient's clinical signs of infection re-
covery, peripheral smear or other laboratory tests did
not support disseminated intravascular coagulation, at
that point we did not consider low fibrinogen, aPTT
and PT elongation associated with disseminated in-
travascular coagulation. On that day tigecycline treat-
ment was discontinued, meropenem was continued.
After cessation of tigecycline, on the fifth day fibrino-
gen level became within the normal ranges and other
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coagulation parameters became normal (Fig. 1). On
the 67th day of ICU admission, patient was transferred
to ward and after than discharged from ward. 

DISCUSSION

      Tigecycline is a broad spectrum antibiotic, which
is generally used for infections due to multidrug-resis-
tant (MDR) bacteria [2]. It requires intravenous ad-
ministration with a loading dose of 100 mg followed
by a maintenance dose 50 mg every 12 hours. No dose
adjustment is needed in patients with renal impair-
ment, but only in patients with severe hepatic disfunc-
tion (Child-Pugh class C), the dosage should be
reduced to 25 mg every 12 hours [1, 3]. Adverse reac-
tions, in terms of haematologic and lymphatic system,
as increased partial tromboplastin time, increased PT,
increased INR, eosinophilia, and trombocytopenia,
might be observed during usage was stated in the in-
structions of tigecycline [4]. But hypofibrinogenemia
was not referred and a new adverse reaction. Life
threatening coagulopathy and hypofibrinogenemia
cases, induced by tigecycline use, were reported in the
literature, by Wu and Wu [1], Wu et al. [3], Routsi et
al. [6], Sabanis et al. [7], Pieringer et al. [8], Rossito
et al. [9], and Yılmaz Duran et al. [10] (Table 2). 
      A few clinical studies reported hypofibrinogene-
mia and other coagulation abnormalities caused by
tigecycline use [5, 6]. Our patient received routine
dose, but in the literature some cases, which developed

hypofibrinogenemia had received off-label higher
doses of tigecycline [3, 6]. The mechanism in which
tigecycline induced coagulopathy and caused hypofib-
rinogenemia, is unknown. Fibrinogen is produced by
hepatocytes. It could be converted to insoluble fibrin
to form blood clots, when trauma or sepsis occurs [1].
Effects of vitamin K deficiency on gut flora and in-
flammation due to serious infections are also com-
monly cited mechanisms resulting in coagulopathy.
However, vitamin K replacement is reported not to im-
prove coagulopathy, which is caused by tigecycline
use [2]. In our case, serious infection might be thought
to cause hypofibrinogenemia, but patient’s infection
parameters improved when fibrinogen level started to
decrease. Furthermore, effect of tigecycline on liver
functions could implicate decreased levels of fibrino-
gen [7]. Therefore, the underlying mechanisms of co-
agulopathy and hypofibrinogenemia and risk factors
for these adverse effects should be elucidated. Also we
suggest, regular monitoring of coagulation parameters,
including fibrinogen level in patients receiving tige-
cycline. If patients develop hypofibrinogenemia, dis-
continuation of drug should be considered. 

CONCLUSION

      We presented a patient who developed hypofib-
rinogenemia because of tigecycline use. The underly-
ing mechanisms of coagulopathy and
hypofibrinogenemia and risk factors for these adverse
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effects should be elucidated. We suggest, regular mon-
itoring of coagulation parameters including fibrinogen
level in patients receiving tigecycline. If patients de-
velop hypofibrinogenemia, discontinuation of drug
should be considered. 
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