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Dear Editor;

We read with interest your articles in the first issue of 
2022 of the dear editor’s journal, in which the experiences 
of patients with pulmonary embolism in the emergency 
department were shared. We would like to thank Bilir et al. 
and Örün et al. for these interesting articles (1,2). On the 
other hand, we would like to point out a few points about 
the evaluation of D-dimer level in patients with pulmonary 
thromboembolism accompanied by SARS-CoV-2 infection, 
which may be useful in the post-pandemic period.

In cases of pulmonary thromboembolism, leukocytosis, 
increase in serum lactate dehydrogenase and aspartate 
transaminase levels, increase in C-reactive protein and 
sedimentation rate can be detected. However, these findings are 
not specific for pulmonary thromboembolism. D-Dimer level 
can increase up to 8 times in pulmonary thromboembolism 
cases. The sensitivity of D-Dimer level in detecting pulmonary 
thromboembolism is reported to be 97-100% above 500 ng/
ml. D-Dimer tests have a low sensitivity rate of 35-45% (3). 
Surgical intervention, trauma, kidney diseases, malignancies, 
severe infections, systemic lupus erythematosus, pregnancy, 
etc. In some cases, the test may be positive. D-dimer negativity 
is used to exclude pulmonary thromboembolism, especially in 
outpatients with low and moderate clinical probability without 
comorbidities (4).

Patients with SARS-CoV-2 infection have increased 
inflammatory markers such as lymphopenia, elevated lactate 
dehydrogenase, elevated C-reactive protein, D-dimer, 
ferritin, and interleukin-6 (IL-6). It has been stated that 
high IL-6 level is significant in terms of disease severity 
and procoagulation (5). Thrombocytopenia and D-dimer 
elevation were found to be significant in terms of intensive 
care admission, mechanical ventilator requirement and 
mortality (6). Elderly patients with comorbidities were 
associated with higher D-dimer values and severe SARS-

CoV-2 infection(5). In a retrospective study, Okşaşoğlu 
grouped the sample of hospitalized patients with SARs-
CoV-2 infection into groups with and without pulmonary 
thromboembolism. The mean D-Dimer level was 530±46 
mcg/L in the patients with SARs-CoV-2 infection without 
pulmonary thromboembolism and 2880±2710 mcg/L in 
the patients with SARs-CoV-2 infection with pulmonary 
thromboembolism (7). In a cohort study of 974 patients by Ooi 
et al., a D-dimer value of 2247 mcg/L was found to provide 
a sensitivity and specificity of 72% and 74%, respectively, 
for the development of pulmonary thromboembolism in 
SARS-CoV-2 infected patients (8). Leonard-Lorant et 
al. showed the cut-off value of D-dimer levels to be 2660 
mcg/L to predict pulmonary thromboembolism in SARS-
CoV-2 infected patients (9). 

As a conclusion, D-dimer values above 500 mcg/L are 
used by many clinics in patients with suspected pulmonary 
thromboembolism at moderate risk of management. In the 
management of SARS-CoV-2 infected patients, higher cut-
off values for D-dimer should be used in the presence of 
clinical suspicion of pulmonary thromboembolism.
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Introduction 

Trauma, as one of the major public health challenges, was 
the leading cause of death and disability in most countries(1). 
Trauma was considered as the most common reason for 
emergency department admission (2, 3). Children are the 
most susceptible group of society to trauma. Moreover, 
trauma is among the most common cause of their referral to 
the emergency department and the most common cause of 
child morbidity and mortality (4). It is estimated that trauma 
causes more than half of all child deaths in developed 
countries, which can have a profound socioeconomic burden 
on individuals, families, and societies (5, 6).  

The literature revealed that one of every four children will 
sustain an unintentional trauma that warrants medical care 
each year (7). Iran Forensics Medicine Organization reported 
that trauma is recognized as the second leading cause of 

child death in Iran (8). In a study performed in Rafsanjan, 
trauma was characterized as the most frequent cause of child 
mortality at the age of 1 to 14 years (9). The leading causes of 
pediatric trauma are falls from heights, accidents, pedestrians, 
and sports injuries (5, 6). Furthermore, certain factors can 
affect increasing or decreasing childhood trauma. Nabian et 
al. found that the rate of childhood trauma during the covid-19 
pandemic in 2020 has significantly decreased (10). 

 Although the general principles of trauma care in children 
and adults are the same, there are fundamental differences in 
the pattern and mechanism of injury in different age groups 
(11). Pediatric trauma requires special consideration based on 
specific injury patterns and trauma mechanism, diagnosis, and 
treatment due to different physiology, anatomy, and cognitive 
variability in children. In this regard, understanding the pattern 
of pediatric trauma and the epidemiology of trauma could 
provide helpful information to apply appropriate preventive 
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Abstract

Background: Trauma, as one of the major public health challenges, was the leading cause of death and disability in most countries. Trauma was considered 
as the most common reason for emergency department admission. Children are the most susceptible group of society to trauma, so we designed a study to 
investigate the epidemiologic feature and outcomes of trauma in children under 18 years old. In light of these findings, we might be able to prevent trauma 
in children.

Materials and methods: We conducted a retrospective cross-sectional study during the spring season of 2019 (for 3 months). The study population was all 
children under eighteen years old with GCS below 9 (1814cases), referring to the emergency department of Tabriz Emam-Reza Hospital. Among 1814 patients, 
1786 patients were included. For each included patient, the outcomes of the 24-hour follow-up have been recorded.

Result: In this study, 62.1% percent (n=1109) were males. The mean age of patients was 5.47 ± 3.1. There were 1271 (71.1%) head and neck trauma, 276 (15.5%) 
extremities trauma. Abdominal trauma (n=66, 3.7%) and spinal trauma (n=57, 3.2%) were the rarest types of mechanism. It was revealed that falling had the 
most incidence frequency (40.4%). Eventually, out of the entire study population, 1361 patients were discharged from the emergency department (75%), 5 pa-
tients transferred to the trauma ward (0.2%), 1 patient hospitalized in the intensive care unit (0.05%), 250 patients left the hospital against physician permission 
(14%), 110 patients referred to another center (6%), 59 patients escaped from the hospital (3%) and zero deaths.

Conclusion: Our study suggests that the head and neck were the most injured anatomic locations in children. Males were more susceptible to being exposed 
to trauma. Falling and traffic accidents were the most frequent mechanism of trauma that occurred in under eighteen-year-old children. Awareness of patterns 
of pediatric trauma may help the adoption of safety policies and develop prevention strategies. In this regard, training prevention strategies for parents and 
improving playground safety will be effective.

Keywords: Trauma, pediatric, children, injury, accident, epidemiology
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measures (12). Moreover, Identification of risk factors and 
appropriate prior measures, e.g., training and enforcing 
driving rules, securing playgrounds, use of safety devices 
during driving, etc., could be useful to reduce the occurrence 
and mortality in children (13). This study aimed to investigate 
the epidemiologic feature and outcomes of trauma in children 
under 18 years old, referred to the emergency department of 
Tabriz Emam-Reza Hospital during the spring season of 2019 
(for 3 months). In light of these findings, we might be able to 
prevent trauma in children.

Materials and Methods 

We conducted a retrospective cross-sectional study during 
the spring season of 2019 (for 3 months). The study 
population was all children under eighteen years old with 
GCS below 9 (1814 cases), referring to the emergency 
department of Tabriz Emam-Reza Hospital. Among 1814 
patients, 1786 patients were included. We excluded patients 
without a triage card and with incomplete documents. 

For each included patient, a checklist including 
demographic information, kind of trauma, transfer 
system of the patient to the emergency department, injury 
mechanism (based on observations, examinations, and 
Forensic physician’s report), anatomical location of the 
injury, and the organ involved, including the internal organs 
or bone involved (based on clinical examination findings 
and radiological findings), and the outcomes of the 24-hour 
follow-up of the patients have been recorded. The outcomes 
were considered as one of the seven states; discharge from 
the emergency department, hospitalization in a ward, 
hospitalization in the intensive care unit, leaving the hospital 
against physicians’ permission, referring to another center, 
escaping from the hospital, and death. 

The data were analyzed by descriptive statistical 
methods (frequency and mean ± standard deviation) using 
SPSS 22.0.0. Pearson / Spearman correlation coefficient 
was used to determine the correlation between quantitative/
qualitative variables. In this study, P <0.05 was considered 
statistically significant. This research was approved by 
regional committee of research of Tabriz University of 
medical sciences with no.: IR.TBZMED.REC.1398.049. 

Results 

After applying inclusion and exclusion criteria, a total of 
1786 traumatic children were included. Most (n=1109, 
62.1%) were male.  The mean age of patients was 5.47 ± 3.1. 

Demographic characteristics and detailed data regarding 
the mechanism of trauma, the injured body parts, and the 
outcomes are summarized in Table1. 

There were 1271 (71.1%) head and neck trauma, 276 
(15.5%) extremities trauma. Abdominal trauma (n=66, 3.7%) 
and spinal trauma (n=57, 3.2%) were the rarest types of 
mechanism. It was revealed that falling had the most incidence 
frequency (40.4%). Eighty-eight percent of patients were 
transferred to the hospital emergency department by EMS, 
and twelve percent were transferred by their family members. 
The injuries occurred most often between 7 P.M and 12 P.M. 

Eventually, out of the entire study population, 1361 
patients were discharged from the emergency department 
(75%), 5 patients transferred to the trauma ward (0.2%), 
1 patient hospitalized in the intensive care unit (0.05%), 

Table 1: Demographics characteristics of traumatic children

Variable No. Percent

Gender Male 1109 62.1

Female 677 37.9

0-4 657 36.8

Age 4-8 544 30.5

8-12 357 20

12-18 228 12.7

Falling 721 40.4

Traffic Accidents 626 35.1

Mechanism 
of trauma Sport injury 44 2.5

Fight 48 2.7

Others 347 19.3

Head and neck trauma 1271 71.1

Chest Trauma 73 4.1

Diagnosis Abdominal trauma 66 3.7

Spinal trauma 57 3.2

Extremities trauma 276 15.5

Others 43 2.4

Discharge from emergency department 1361 76

Hospitalization in ward 5 0.2

Hospitalization in ICU 1 0.05

Outcome Leaving the hospital against 
physicians’ permission 250 14

Referring to another center 110 6

Escaping from hospital 59 3

Death 0 0
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250 patients left the hospital against physician permission 
(14%), 110 patients referred to another center (6%), 59 
patients escaped from the hospital (3%) and zero deaths. 

Based on the results, 20.9% of head and neck trauma 
cases were treated by non-surgical methods. Also, 29% 
of extremities cases required surgical intervention. It was 
revealed that the most injured bone was the skull (54%). Brain 
(34%) damage was injury with the highest frequency among 
organ injuries. Table 2 shows the frequency distribution of 
trauma in different anatomical parts of the body. The most 
severe injury was chest and abdominal trauma. 

Discussion

This present study assessed the epidemiology of pediatric 
trauma cases admitted to the emergency department of the 
trauma center in Tabriz, Iran during the spring season of 
2019 (for 3 months). The results showed that falling (40.4%) 
and traffic accidents (35.1%) were the most frequent mec-
hanism of trauma that occurred in under eighteen-year-old 
children, referring to the Emam-Reza Hospital. Discharge in 
the emergency department was the most frequent consequ-
ence of accidents. The head and neck were the most injured 
anatomic locations in children. Moreover, time of injury 
distribution revealed that most accidents occurred between 
7 P.M and 12 P.M. Emergency medical services were the 
most common transfer method for patients. 

Based on our results, most trauma injuries were related 
to males, which is consistent with the results of previous 
studies (14-17). This could be due to their greater tendency 
toward more risky activities (18). 

This study suggests that falling was the most frequent 
mechanism of trauma, followed by traffic accidents, which 
is consistent with the results of previous studies in Iran (19, 
20). Nevertheless, 

Dolatabadi et al. (14) reported that the most common 
mechanism of trauma were traffic accidents and then falling. 

Child abuse, vehicle accidents, and drowning were reported 
by Peclet et al. (21), as the highest-evident trauma mechanism. 
In the study by Mobasheri et al. (15), stroke and falling were 
reported as the most frequent mechanism of trauma in child-
ren under six years old. Though it is difficult to sort out these 
inconsistent results, the differences in the incidence frequency 
of trauma mechanism may in part be explained by considering 
differences in the mean age of the study population (19). 

In this study, the most injured anatomic locations were 
the head and neck, which is consistent with the results of 
previous studies (13, 14, 20). However, in another study 
by Khodayari Zarnaq et al. (19) the forearm and arm were 
observed with the highest frequency. The differences in the 
injured anatomic sites reported in this study could be caused 
by differences in the prevalence of trauma in the study po-
pulation (19). 

Based on our findings, The most severe injury was chest 
and abdominal trauma. In line with our results, Coulthard et 
al. (22) suggest that the high mortality rate was associated 
with thorax, abdomen, and spine trauma. Although, Incon-
sistent with this finding, Aoki et al. (23) reported that Head 
injury was the leading reason for death. 

According to the results of the present study, the inju-
ries occurred most often between 7 P.M and 12 P.M., which 
could be due to more children being on the playground du-
ring those hours (14). Similar results were reported in the 
previous studies (14, 24). 

Our study showed that the most frequent transfer method 
was EMS. In this regard, Peclet et al. (21) reported that 42.5%, 
37.8%, and 19.4% of their patients were transferred by ambu-
lance, private vehicles, and helicopter, respectively. Moreover, 
Rahmani et al. (25) reported that most transfers during the mor-
ning were done by ambulance; however, the most common 
transfer method during the evening was the private vehicles of 
the patients’ families. The difference between the transfer met-
hod in the mentioned studies could be due to cultural differen-
ces and facilities among the different populations (25). 

To the best of our knowledge, the effect of the COVID-19 
outbreak on pediatric trauma rates is poorly understood. In 
this regard, Nabian et al. (10) assessed the impact of the CO-
VID-19 pandemic on the number of the pediatric trauma in 
Taleghani tertiary trauma center in Iran. They found that the 
rate of childhood trauma during the covid-19 pandemic in 
2020 has significantly decreased, which could be due to li-
festyle changes, quarantine, and School closures. This obser-
vation was also confirmed in the study by Sheridan et al. (26). 

We found the following limitations of this study. The 
first one is the retrospective study design. The retrospective 
nature of the data collection restricted the ability to report 
detailed data due to missing some data and incomplete do-
cumentation and should be addressed in future prospective 
research aiming to evaluate the cause and outcome of pedi-
atric trauma. The relatively small sample size and the lack of 
follow-up of patients after discharge were among the limi-

Table 2: Frequency distribution of trauma in different anatomical 
parts of the body.

Anatomic area Percent

Bone injuries
Skull
Femur
Tibia
Humerus
Radius
Others
Organ injuries
Brain
Liver
Spleen
Spinal cord
Skeletal injuries

54%
12%
8%
10%
5%
11%

34%
17%
5%
13%
%31
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tations. Another limitation of this study was the uni-center 
study design. Future multi-center studies could shed more 
light on the epidemiology of pediatric trauma and develop 
prevention strategies. 

Conclusion

In summary, our study suggests that the head and neck were 
the most injured anatomic locations in children. Emergency 
medical services were the most common transfer method for 
patients. Males were more susceptible to being exposed to 
trauma. Falling and traffic accidents were the most frequent 
mechanism of trauma that occurred in under eighteen-ye-
ar-old children. Moreover, this study shows the warrant for 
attention to pediatric age group and pediatric vulnerability 
against trauma. Awareness of patterns of pediatric trauma 
may help the adoption of safety policies and develop pre-
vention strategies. In this regard, training prevention stra-
tegies for parents and improving playground safety will be 
effective. 
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Introduction 

Acute pancreatitis (AP) is parenchyma inflammation of the 
pancreas that can cause local and systemic complications1,2. 
Revised Atlanta Classification in 2012 defined mild acute 
pancreatitis (MAP) as the absence of organ failure and the 
absence of local or systemic complications. Moderate acute 
pancreatitis (MSAP) was defined as the presence of local or 
systemic complications and/or organ failure with no indica-
tion of chronic organ failure, whereas severe acute pancre-
atitis (SAP) was defined as persistent organ failure lasting 
more than 48 hours3. Although the majority of patients have 
a modest illness, around 20% of AP patients develop a clini-
cal picture linked with mortality and morbidity4. Early diag-
nosis and rapid medical or endoscopic therapy can improve 
the prognosis in people with fatal or clinically severe AP5.  
As a result, the best marker/prognostic score for diagnosing 
clinically severe AP should be simple, inexpensive, nonin-
vasive, easily accessible, accurate, and quantitative5,6. Many 

prognostic grading methods and biomarkers have been de-
veloped to identify patients with severe and fatal AP in the 
early stages 4. However, the majority of them are difficult 
and cannot be efficiently applied early on. Ranson and Be-
dside Index severity in AP (BISAP) are the most often utili-
zed grading systems due to their availability within the first 
24 hours and ease of evaluation6.

RDW,  a common parameter in the complete blood count 
test, is a simple, affordable, and widely accessible parameter 
that evaluates the variance in the size of peripheral red blood 
cells (RBC)7.  RDW is linked to elevated inflammatory mar-
kers such as interleukin-6, fibrinogen, and C-reactive protein 
(CRP)8. RDW has been demonstrated to be an accurate predi-
ctor of death in the elderly and in individuals suffering from a 
systemic illness9-11.  It has also been demonstrated that RDW 
predicts death in AP patients12. Low calcium levels have been 
found to be a significant signal for diagnosing patients with se-
vere AP, risk of mortality, and an indicator of severity13. Howe-
ver, several studies revealed contradictory results when evalua-
ting the association between RDW, total serum calcium (TSC), 
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Abstract

Background: Although serum calcium (Ca) and red cell distribution width (RDW) can be used to predict the severity of acute pancreatitis (AP), their 
sensitivity and specificity are limited. The goal of this study is to see how well the serum calcium ratio of RDW, which may be measured at presenta-
tion, predicts the severity of AP in patients with AP.

Materials and methods: AP patients admitted to a tertiary hospital's emergency department between 14 February 2021 and 14 February 2022 were screened 
retrospectively. According to the 2012 Atlanta classification guidelines, AP severity was classified as mild acute pancreatitis (MAP), moderate acute pancreatitis 
(MSAP), and severe acute pancreatitis (SAP). During admittance to the emergency department, vital signs, laboratory exams, and imaging findings were gath-
ered from the database.

Results: This study comprised 384 AP patients, including 166 males (56.8%), 239 patients with MAP, and 145 patients with MSAP or SAP. The mean RDW/Ca 
changes considerably according to pancreatitis severity (p<0.05). Pancreatitis severity rises considerably when RDW/Ca value increases (odds ratio: 2.27; low-
er(95 % CI):1.07; upper(95 % CI):4.83; p<0.05).

Conclusion: RDW/Ca can be a valuable indicator to predict the severity of patients with AP.
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and AP-specific prognostic ratings in patients with AP14,15. Alt-
hough RDW and Ca can be used to predict AP severity and 
death on their own, their sensitivity and specificity are limited.

The purpose of this study was to determine the predi-
ctive usefulness of the red blood cell distribution width to 
serum calcium (RDW/Ca) ratio in determining the severity 
of acute pancreatitis patients.

Materials and Methods

Study design and settings:  This clinical study is a retrospe-
ctive cohort study conducted in the emergency department 
of a tertiary hospital. The study was approved by the Local 
Ethics Commission (protocol code: 29, decision no: 29, is-
sue:  E-48670771-514.99 date: 29 February 2022). The ins-
titutional review board waived informed consent to conduct 
this retrospective study. The current study was carried out in 
accordance with the Helsinki Declaration.

Selection of participants:
Inclusion criteria; 
• Age ≥ 18 years;
• Meeting the diagnostic criteria for AP in the 2012 revi-

sed international consensus on the classification and de-
finition of Atlanta pancreatitis. According to the revised 
Atlanta Classification for AP, at least two of the three 
characteristics are required for diagnosis: persistent ab-
dominal pain and a threefold increase in serum levels of 
amylase and/or lipase or characteristic findings on abdo-
minal imaging3,16.

Exclusion criteria; 
• Age < 18 years;
• Time from onset of abdominal pain to admission to hos-

pital ≥ 72 hours
• Chronic pancreatitis;
• History of malignant tumor;
• AP resulting from poisoning, surgery, and trauma;
• Postoperative pancreatic lesions;
• Women during pregnancy or perinatal period
• Diseases affecting the hematological system (lympho-

ma, leukemia, and bone marrow malignancies) or other 
chronic inflammatory diseases (including tuberculosis, 
Henoch-Schönlein purpura)

• Chronic use of erythropoietin
• recent history of transfusion
• Complicated with chronic essential liver diseases and 

kidney failure;
• Missing clinical data and follow-up.

Study protocol
AP patients admitted to a tertiary hospital’s emergency de-
partment between February 14, 2021, and February 14, 2022 

were screened retrospectively. The severity of AP was divi-
ded into 3 groups as MAP, MSAP, and SAP using Atlanta 
classification standards3. During admittance to the emergen-
cy department, vital signs, laboratory exams, and imaging 
findings were gathered from the database.

Out-come
The value of RDW’s serum calcium ratio (RDW/Ca) in pre-
dicting AP severity

Statistical analysis
Parametric tests were used without the normality test due to 
the Central Limit Theorem compatibility17.  In the analysis 
of the data, the mean and standard deviation were used while 
the continuous data statistics were made in the scales, and 
the frequency and percentage values   were used when defi-
ning the categorical variables. The student’s t-test statistic 
is given to compare the means of two independent groups. 
Chi-square test statistics were used to evaluate the relations-
hip between categorical variables. Risk factors associated 
with pancreatitis severity were evaluated with an odds ratio 
and 95% confidence interval. The statistical significance le-
vel of the data was taken as p<0.05. In the evaluation of the 
data, www.e-picos.com New York software and MedCalc 
statistical package program were used.

Results

This study comprised 384 AP patients, including 166 ma-
les (56.8 %), 239 patients with MAP, and 145 patients with 
MSAP or SAP. Table 1 shows the baseline and clinical cha-
racteristics of the groups.

The mean RDW/Ca changes considerably depending 
on the severity of the pancreatitis (p<0.05). While RDW/
Ca was 1.56±0.22  in patients with mild pancreatitis and 
11.63±0.34 in patients with moderate-to-high severity, those 
with moderate-to-high severity had a higher mean RDW/Ca. 
The factors affecting the severity of pancreatitis are evalu-
ated in table 2. 

It is statistically significant that it is 1.74 times more li-
kely to be male in those with moderate-to-high pancreatitis 
severity than in those with low pancreatitis severity. (odds ra-
tio:1.74; lower(%95 CI):1.15;upper(%95 CI):2.65; p<0.05). 

Age, SpO2, HCT, HGB, LYM, MCV, MONO, MPV, 
NEU, PLT, WBC, GLUCOSE, ALT, AST, ALP, CRP, CA, 
and RDW factors were found to have no effect on estimating 
the severity of pancreatitis (p>0.05). 

As the systolic blood pressure value increases, the seve-
rity of pancreatitis decreases significantly. (odds ratio:0.64; 
lower(%95 CI):0.56;upper(%95 CI):0.71;p<0.05). 

As the diastolic blood pressure value increases, the seve-
rity of Pancreatitis decreases significantly. (odds ratio:0.75; 
lower(%95 CI):0.71;upper(%95 CI):0.8;p<0.05). 
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As the heart rate value increases, the severity of panc-
reatitis increases significantly (odds ratio:1.33; lower(%95 
CI):1.26;upper(%95 CI):1.42;p<0.05). 

As the respiratory rate value increases, the severity 
of pancreatitis increases significantly. (odds ratio:1.76; 
lower(%95 CI):1.52;upper(%95 CI):2.04;p<0.05). 

As the fever measurement value increases, the seve-
rity of pancreatitis increases significantly. (odds ratio:17.11; 
lower(%95 CI):5.03;upper(%95 CI):58.16;p<0.05). In other 
words, it can be said that a 1 unit increase in the fever measu-
rement value increases the severity of pancreatitis 17.11 times.

As the albumin value increases, the severity of pancre-
atitis decreases significantly. (odds ratio:0.96; lower(%95 
CI):0.92;upper(%95 CI):0.99;p<0.05). 

As the creatinine value increases, the severity of panc-
reatitis increases significantly. (odds ratio:1.39; lower(%95 
CI):1.14;upper(%95 CI):1.69;p<0.05).

As the Na value increases, the severity of pancreati-
tis decreases significantly. (odds ratio:0.94; lower(%95 
CI):0.89;upper(%95 CI):0.98;p<0.05). 

As the urea value increases, the severity of pancreati-
tis increases significantly. (odds ratio:1.02; lower(%95 

Total
(n=384)

MAP  
(n=239)

MSAP + SAP
(n=145)

Features x̄±SD x̄±SD x̄±SD p-value

Age 62,5±17,8 61,7±17,8 63,8±17,9 0,27

Systolic Blood Pressure(mmHg)  131,25±19 142,68±8,84 112,41±16,95 <0,0001

DiastolicBloodPressure (mmHg) 79,63±11,2 86,41±5,48 68,48±9,25 <0,0001

Heart Rate(Pulse/min) 95,16±16,04 84,94±8,09 112±10,84 <0,0001

Respiratory Rate /min /
min(Respiratory/min)

20,2±1,7 19,7±1,8 21,1±1,1 <0,0001

Fever(°C) 36,55±0,32 36,47±0,13 36,68±0,47 <0,0001

SpO2(%) 96,04±1,03 95,99±0,62 96,11±1,46 0,27

HCT(%) 40,02±5,53 40,08±5,17 39,94±6,11 0,81

HGB(g/L) 13,31±2,04 13,32±1,91 13,28±2,24 0,85

LYM(103mcL)  1,46±0,95 1,51±0,93 1,39±0,98 0,23

MCV(fL) 87,62±6,32 87,36±6,88 88,04±5,27 0,31

MONO(103mcL)  0,57±0,31 0,56±0,26 0,61±0,37 0,09

MPV(fL) 10,59±1,32 10,58±1,35 10,61±1,27 0,82

NEU(103mcL)  9,52±4,06 9,34±3,79 9,82±4,46 0,25

PLT(103mcL)  248,67±83,49 249,28±82,51 247,69±85,37 0,86

WBC(103mcL)  11,69±4,11 11,53±3,84 11,96±4,51 0,32

Glucose(mg/dL) 145,78±69,61 142,3±57,88 151,51±85,43 0,21

ALT(U/L) 178,28±148,08 195,13±165,48 150,97±120,29 0,04

AST(U/L) 186,59±180,89 198,13±154,48 167,73±135,24 0,17

Albumin(g/dL) 40.18±5.81 40.76±5.48 39.23±6.23 0,01

ALP(U/L) 190,02±138,25 178,92±131,59 208,33±148,56 0,24

Creatinine(mg/dL) 1,23±1,02 1,04±0,83 1,54±1,32 <0,0001

Na(mmol/L) 137,49±4,78 138,02±3,91 136,64±5,85 0,006

Ure (mg/dL) 46,81±35,84 40,92±23,25 56,56± 38,68 0,001

CRP(mg/L) 38,35±29,99 35,94±30,21 42,27±40,56 0,32

CA(mg/dL) 9,04±0,73 9,09±0,62 8,98±0,87 0,13

RDW(fL) 14,23±1,73 14,13±1,41 14,41±2,14 0,12

RDW/Ca 1,59±0,28 1,56±0,22 1,63±0,34 0,03

n(%) n(%) n(%)

Gender (famela/male) Famela
Male

218(56,8)
166(43,2)

148(61,9)
91(38,1)

70(48,3)
75(51,7)

0,009

Mortality (No/Yes) No
Yes

361(94)
23(6)

239(100)
-

122(84,1)
23(15,9)

<0,0001

Table 1: Difference and Relationship Evaluation of Pancreatitis Severity and Characteristics

Student’s t / Chi-square p<0.05 significance
SpO2: Blood oxygen saturation, HCT: Hematocrit, HGB: Hemoglobin, LYM: lymphocyte, MCV: Mean cellular volume, MONO: monocyte, MPV: mean platelet volume, 
NEU: Neutrophil, PLT: Platelets, WBC: White blood cells, ALT: Alanine aminotransferase, AST:Aspartate aminotransferase, ALP: Alkaline phosphatase, Na: sodium, CRP: 
C reactive protein, CA: Calcium, RDW: Red Cell Distribution Width)
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CI):1.01;upper(%95 CI):1.03;p<0.05). 
As the RDW/Ca value increases, the severity of panc-

reatitis increases significantly. (odds ratio:2.27; lower(%95 
CI):1.07;upper(%95 CI):4.83;p<0.05). In other words, it can 
be said that a 1 unit increase in the RDW/Ca value increases 
the severity of pancreatitis 2.27 times.

Discussion

AP has an important place in gastrointestinal system emer-
gencies. Although the majority of AP patients have a modest 
and favorable prognosis, people with a severe clinical cour-
se who suffer organ failure (OF) account for around 20-30% 

Table 2: Relationship between baseline variables and Pancreatitis Severity (n = 384)

* It is significant at the p<0.05 level. (Odds ratio)
SpO2: blood oxygen saturation, HCT: Hematocrit, HGB: Hemoglobin, LYM: lymphocyte, MCV: average volume, MONO: monocyte, MPV: mean platelet volume, NEU: 
Neutrophil, PLT: Platelets, WBC: White blood cells, ALT: Alanine aminotransferase, AST: Aspartate aminotransferase, ALP: Alkaline fosfataz, Na: sodium, CRP: C reactive 
protein, CA: Calcium, RDW: Red Cell Distribution Width)

Variable Odds Ratio Lower (%95 CI) Upper (%95 CI) p-value

Age 1,01 0,99 1,02 0,26

Gender 1,74 1,15 2,65 0,009

Systolic Blood Pressure(mmHg)  0,64 0,56 0,71 <0,0001

Diastolic Blood Pressure (mmHg) 0,75 0,71 0,8 <0,0001

Heart Rate(Pulse/min) 1,33 1,26 1,42 <0,0001

Number of Breaths(Respiratory/min) 1,76 1,52 2,04 <0,0001

Fever (°C) 17,11 5,03 58,16 <0,0001

SpO2(%) 1,12 0,92 1,37 0,27

HCT(%) 0,99 0,96 1,03 0,81

HGB(g/L) 0,99 0,89 1,09 0,85

LYM(103mcL)  0,87 0,69 1,09 0,23

MCV(fL) 1,02 0,98 1,05 0,31

MONO(103mcL)  1,76 0,9 3,46 0,09

MPV(fL) 1,02 0,87 1,19 0,82

NEU(103mcL)  1,03 0,98 1,08 0,25

PLT(103mcL)  1,01 0,99 1,02 0,86

WBC(103mcL)  1,03 0,98 1,08 0,32

Glukose (mg/dL) 1,02 0,99 1,03 0,21

ALT(U/L) 0,98 0,97 1,01 0,06

AST(U/L) 0,99 0,98 1,02 0,17

Albumin (g/dL) 0,96 0,92 0,99 0,01

ALP(U/L) 0,99 0,98 1,01 0,25

Creatinine(mg/dL) 1,39 1,14 1,69 0,001

NA(mmol/L) 0,94 0,89 0,98 0,008

URE(mg/dL) 1,02 1,01 1,03 0,004

CRP(mg/L) 1,01 0,99 1,02 0,32

Ca(mg/dL) 0,8 0,6 1,07 0,12

RDW(fL) 1,1 0,97 1,24 0,13

RDW/Ca 2,27 1,07 4,83 0,03
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of all AP patients18. The development of OF in individuals 
with AP has a significant impact on their clinical course and 
death5,19-22. As a result, it demonstrates the critical need of 
identifying predictors of illness severity and mortality in 
AP. Several grading methods have been developed to define 
individuals with AP who are at high risk of morbidity and 
death6. Ranson and BISAP are two commonly used scoring 
systems6,23. 

 The accuracy of Ranson and BISAP scores was deter-
mined to be 0.69 and 0.74, respectively6. At presentation, 
the prognosis of severe AP (e.g. MSAP and SAP) is still dif-
ficult to predict. Because major AP problems develop as a 
consequence of a worsening of pre-existing morbidity upon 
hospitalization24. As a result, serum indicators such as RDW, 
hematocrit, creatinine, BUN, TSC, lactate, and CRP have 
been intensively researched for early detection of severe AP 
(ie MSAP and SAP) and improved prognosis5,25-28. 

RDW, which has been linked to high levels of inflamma-
tory markers such as C-reactive protein (CRP), erythrocyte 
sedimentation rate (ESR), and interleukin (IL), has been re-
cognized as a significant prognostic factor for AP mortality 
risk8,29-31. AP may raise RDW levels by boosting inflamma-
tory cytokines, which limit erythrocyte maturation and has-
ten the entrance of immature erythrocytes into the peripheral 
blood circulation32. RDW was shown to be independently 
linked with AP mortality in a comprehensive study33.

The majority of AP-related mortality occurs in patients 
with severe AP, implying that, in addition to predicting mor-
tality in AP, finding predictors of AP severity is critical5,21. 
In our study, all 23 patients who died had MSAP-SAP. Ano-
ther research indicated that RDW, unlike TSC, was not a 
predictor of AP severity, while being a more helpful sign 
of AP severity than serum glucose or serum calcium14,15. In 
our study, no significant difference was found in terms of 
RDW, calcium and glucose averages, and pancreatitis seve-
rity. (p>0.05). However, the RDW/Ca mean differed signi-
ficantly according to the severity of Pancreatitis. (p<0.05).

Hypocalcemia in AP patients frequently means the deve-
lopment of pancreatic parenchymal tissue necrosis, indica-
ting the probability of SAP. According to one study, there is 
a link between the severity of AP and the degree of calcium 
clearance34.

Serum calcium levels are often low during pancreatitis, 
and the presence of hypocalcemia is factored into the AP 
prognostic score system35. Hypocalcemia in AP patients 
frequently implies pancreatic necrosis, which is a signifi-
cant predictor of the potential of SAP. A study found that the 
blood calcium level in MSAP and SAP patients was signifi-
cantly lower than in MAP patients36. In our study, there was 
no significant relationship between mean serum calcium 
and pancreatitis severity (p>0.05). Research demonstrated a 
substantial and independent connection between RDW/TSC 

ratio and AP mortality, with a 0.820 AUROC37. Furthermo-
re, in determining AP mortality, this research was shown to 
be superior to the RDW/TSC ratio and RDW conventional 
prognostic ratings at admission37. A study evaluating the use-
fulness of RDW/Ca within 24 hours for predicting MSAP 
and SAP found that RDW/Ca (AUC = 0.912) had better pre-
dictive power than single factors in predicting MSAP and 
SAP in acute pancreatitis37.  RDW (AUC = 0.768, P  < 0.05) 
and Ca (AUC = 0.875, P < 0.05)24. In addition, this study 
demonstrated that RDW/Ca is an independent risk factor 
for clinical worsening in AP. APACHE-II scoring system, 
Ranson scoring system, etc. Compared with RDW/Ca, there 
was a significant advantage in the early prediction of clinical 
worsening36. In our study, the severity of pancreatitis incre-
ases significantly as the RDW/Ca ratio increases (odds ra-
tio:2.27; lower(%95 CI):1.07;upper(%95 CI):4.83;p<0.05). 
In other words, a 1 unit increase in RDW/Ca value increased 
the severity of pancreatitis 2.27 times.

The severity of pancreatitis increases dramatically as the 
fever measurement value rises. (odds ratio:17.11; lower(%95 
CI):5.03;upper(%95 CI):58.16;p<0.05). With the increase in 
the severity of pancreatitis, fever occurs secondary to the 
increased inflammation. Therefore, fever is an important pa-
rameter as an indicator of severity.

Limitations

There are some limitations to our study. Some patients were 
not included in the study because of the patients whose data 
could not be accessed in the registry system and the patients 
who were referred to other hospitals. In addition, RDW 
samples were collected from a single center and therefore 
there may have been minor differences in RDW levels in ot-
her populations studied.  Future prospective and multicenter 
studies are needed for more reliable results.

Conclusion

RDW and TSC are simple, inexpensive, non-invasive, and 
quantitative serum indicators that are included in complete 
blood count and biochemistry tests and are therefore easily 
accessible at the time of admission. In conclusion, RDW/
Ca be a valuable indicator to predict the severity of patients 
with AP.

Ethics Committee Approval: The study was approved by 
Prof.Dr.Cemil Taşcıoğlu City Hospital Ethics Committee 
and the requirement for informed consent was abandoned 
(protocol code: 29, decision no: 29, issue:  E-48670771-
514.99 date: 29 February 2022). The present study was 
conducted in line with the Declaration of Helsinki.
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Introduction

Necrotizing soft tissue infections (NSTI) are bacterial infec-
tions caused by necrotic lesions in any layer of soft tissue.1 
NSTIs; Includes Necrotizing Fasciitis, Fournier’s Gangrene, 
Necrotizing Myositis and other necrotizing infections. Iden-
tification is made according to the depth of the necrotized 
tissue and the anatomically involved area. However, this 
classification is insufficient to guide the treatment. In the 
diagnosis of emergency department, the surgical layers can-
not be differentiated and microbiological factors cannot be 
determined. Considering the diagnostic possibilities of the 
clinics and the limitations of intervention, the diagnosis can 
be made by evaluating the underlying factors and the find-
ings of the patients.

Etiology includes trauma, chronic skin infections, den-
tal infections, postoperative infections, animal and parasite 
bites, herpes infections and burns.1 Infection is most com-
mon in the extremities and perineum. The most common 
complaint of patients is pain with erythema and swelling, 
which can be seen with many diseases and is uncharacter-

istic for any disease. Within 24-72 hours, redness and gan-
grene formation associated with septic shock may occur. 
It has been shown that mortality is affected when the time 
from the onset of symptoms to surgical intervention is over 
24 hours.2

The Laboratory Risk Indicator for Necrotizing Fasciitis 
(LRINEC) score has been developed to make the right deci-
sion in differentiating it from other serious soft tissue infec-
tions that should be considered in the diagnosis.3 LRINEC 
score is calculated by hemoglobin, glucose, c-reactive pro-
tein, creatinine, sodium and leukocyte count measured from 
blood tests taken from patients (Table 1). It has been used 
since 2004. Using routine laboratory blood values, 89.9% 
sensitivity and 92% positive predictive value make this 
score an effective diagnostic tool.3

The LRINEC score was defined primarily by studying 
far eastern communities, and studies were conducted on its 
adequacy in identifying NSTI patients in different ethnic 
groups. The microorganisms that each society is exposed 
to differ due to the living conditions of the social environ-
ment, the nutritional habits of the people, the percentage of 
comorbid diseases, and the presence of substance addiction 
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Abstract

Background: The emergency department (ED) is an dynamically high-risk setting. Our aim is to determine the blood parameters associated with necrotizing 
soft tissue infections (NSTI) to strengthen the LRINEC score.

Materials and methods: We analyzed 109 patients who were diagnosed with necrotizing soft tissue infection in the Urology, Dermatology, Plastic surgery and 
General Surgery clinics of Atatürk University between 2013 and 2016. In the same period, we matched 624 patients diagnosed with cellulitis as a control group.

Results: Of four defined clinic's records to Atatürk University Hospital in 2013 to 2016, 109 matched and 624 matched control records were abstracted. Di-
agnoses associated with the NSTIs were: gangrene (n=47), gas gangrene (n=7), Fournier's gangrene (n=44) and necrotizing fasciitis (n=11). In patients with 
Necrotizing Soft Tissue Infection, BUN (p=0,00), K (0,011), Neutrofil (p=0,013), Lenfosit (p=0,003), Htc (p=0,00), RDW (p=0,002), Plt (p=0,042), AST (p=0,00), ALT 
(p=0,00) and INR (p=0,003) values were found to be statistically significant in making the diagnosis.

Conclusion: BUN, K, Neutrofil, Lenfosit, Htc, RDW, Plt, AST, ALT and INR values measured from blood tests of patients diagnosed with NSTI can be used in dis-
tinctive diagnosis of Soft Tissue Infection (STI). Increased awareness of these values may improve Emergency Department (ED) decision making and prevent 
miss diagnose.

Keywords: Cellulitis, gas gangrene, laboratory risk indicator for necrotizing fasciitis, LRINEC, necrotising fasciitis. 
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and immunodeficiency syndromes that have effects on the 
immune system. Because of these differences, it was shown 
in a study conducted in England that the sensitivity of the 
LRINEC score decreased to 43%.4 The suspicion that the in-
dividual differences of the patients may affect the LRINEC 
score has led to the development of new diagnostic methods.

NSTI is typically caused by toxin-producing bacteria 
and the inflammatory response to them. This may cause tis-
sue pathology, systemic toxicity, septic shock, and multiple 
organ failure.5 The most common agents in the literature are 
anaerobes, including gram (+) cocci, gram (-) rod and clos-
tridium species.

Diagnosing whether an infection is necrotizing or not is 
very important for its treatment and patient prognosis. The 
diagnosis of NSTI should be made early and quickly, and the 
need for broad-spectrum antibiotics should be determined 
with recurrent surgical debridements. Hemodynamic sup-
port therapy and iv immunoglobulin and hyperbaric oxygen 
therapy are among the other treatment options that can be 
evaluated in intensive care units.6,7

In our study, we searched an alternative diagnostic meth-
od to the LRINEC score in differentiating patients diagnosed 
with NSTI from other soft tissue infections. We searched 
for parameters that would increase the sensitivity of the 
LRINEC score in differential diagnosis. Thus, we wanted 
to prevent misdiagnosis or missed diagnosis in emergency 
departments with high patient density and circulation.

Materials and Methods

Study design

We conducted a matched retrospective case-control study 
of patients older than 18 years who had diagnosed with 
selulitis or necrotising soft tissue infection like gangrene, 
gas gangrene, necrotising fasciitis and Fournier gangrene. 
Study approval was obtained from the coordinating cen-
ter’s Institutional Review Board with waiver of informed 
consent (Meeting Number: 1 Desicion Number: 24 Date: 
04.01.2018).

Settings

Patients were selected from the dermatology, urology, gen-
eral surgery and plastic surgery clinics between 01.01.2013 
and 31.12.2016. The diagnosis of the selected patients was 
made by residents and specialist doctors who provided pa-
tient care in the relevant clinics. The diagnosis of the pa-
tients was determined by the examination, lab tests and bi-
opsy materials taken. 

Selection of Participants

After marking the ICD codes (L03, N 49.3, A48.0, M72.5, 
L08.8) suitable for the diagnoses, the cases and con-
trol group were reached from the hospital data process-
ing center. Patients with gangrene (n=47), gas gangrene 
(n=7), necrotizing fasciitis (n=11) and Fournier’s gan-
grene (n=44) constituted our case group with necrotizing 
soft tissue infections. Patients diagnosed with cellulitis 
(n=624) constituted the control group, which was chosen 
to represent soft tissue infection. The blood tests in the 
electronic file record were examined to see the results of 
the current status of the cases and the control group on 
blood values.

We examined standard complete blood count, biochem-
istry, C-Reactive Protein (CRP) and Sedimentation (ESR) 
values from laboratory tests applied to case and control 
groups.

Among the sample, 400 patients were excluded because 
of missing data (CRP, WBC, Sedim, AST, ALT, INR) and 14 
patients were under 18 years of age. As a result, 733 patients 
were included in the study (Figure 1).

Our sample size was determined by the total number of 
patients diagnosed with gangrene, gas gangrene, Fournier’s 
gangrene, and Necrotizing fasciitis in the Urology, General 
surgery, Plastic surgery, and Dermatology clinics and ob-
tained through electronic medical review during a 36-month 
enrollment period. According to historical data, a total of 
733 patients were encountered during this time, with 624 
case-control designs.

Table 1: LRINEC Score 

Parameter Unit  Score 

CRP mg/dL

<15 0

≥15 4

WBC Per mm3

<15000 0

15000-25000 1

>25000 2

Hemoglobin g/dL

>13,5 0

11.0-13.5 1

<11 2

Na mmol/L

≥135 0

<135 2

Creatine mg/dl

≤1.6 0

>1.6 2

Glucose mg/dL

≤180 0

>180 1

<5 low risk(<50% NF probability), 6-7 medium risk (50-75% NF probability),
>8 high risk (>75% NF probability)



What are the Alternatives to the LRINEC Score in Identifying Necrotizing
Soft Tissue Infections in the Emergency Department?Eurasian Journal of Critical Care. 2022;4(2): 41-46 43

Methods of Measurement

The LRINEC score is calculated from hemoglobin, glucose, 
c-reactive protein, creatinine, sodium, and leukocyte counts 
measured from blood tests from patients. As it is known, it 
is used to distinguish necrotizing fasciitis from other soft 
tissue infections.

Fournier’s gangrene severity index (FGSI) was first 
defined in 1995.8 It is calculated using some clinical and 
laboratory parameters. These are: body temperature, pulse, 
respiratory rate, serum sodium-potassium-creatinine levels, 
hematocrit (%) level, white blood cell count (total/mm3 × 
1000) and serum venous bicarbonate level (mmol/l).

In a retrospective study conducted by Ozan Bozkurt et 
al., the capacity to determine mortality and morbidity was 
evaluated with three different scoring systems such as FGSI, 
LRINEC and neutrophile–lym-phocyte ratio (NLR).9

Studies have shown that liver and kidney functions are 
impaired due to multi-organ failure and sepsis in necrotizing 
soft tissue infections. Accordingly, an increase in coagulop-
athy values, especially AST, ALT values   and serum creatine 
kinase values   was observed.

In the light of all these studies, we compared the blood 
parameters, kidney function values, liver enzymes and in-
fection markers measured from the complete blood count of 
the patients in our study. Chronic disease diagnoses, x-ray, 
ultrasound, computed tomography or magnetic resonance 
images of the patients could not be accessed due to the loss 
of data in patients files.

Statistical Analysis

Statistical analysis of the study was performed with SPSS 
Version 21.0 program (SPSS Inc, Chicago, Illinois, USA). 
Percentage frequency analysis was performed for demo-
graphic characteristics such as gender. For numerical data, 
CBC parameters, biochemical tests, PT INR, Sedim and 

LRINEC Score mean ± standard deviation minimum and 
maximum were calculated (Table 2).

The diagnosis order and number of patients participating 
in the study were as follows: cellulitis: 624, gangrene: 47, 
gas gangrene: 7, necrotizing fasciitis: 11, Fournier’s gan-
grene: 44 patients. We collected four diagnoses of necro-
tizing soft tissue infection in one group. These 109 patients 
diagnosed with NSTI formed the case group of our study. 
The control group consists of 624 patients with the diagnosis 
of cellulitis.

Kolmogorov-Smirnov test was performed to determine 
the distribution of analyzed blood parameters. Independent 
t-test (Table 2), which is one of the parametric tests, was 
used for the analysis of normally distributed parameters, and 
Mann Whitney U Test was used for those with non-normal 
distribution (Table 2). p-values less than 0.05 were consid-
ered as statistically significant.

Results

During the three-year period determined for the study, 1147 
patients diagnosed with cellulite, gangrene, gas gangrene, 
necrotizing fasciitis and Fournier’s gangrene were reached. 
Of these, 400 were excluded because of missing data (CRP, 
WBC, Sedim, AST, ALT, INR) and 14 because they were 
under the age of 18. As a result, 733 patients were included 
in the study. The diagnosis order and number of patients par-
ticipating in the study were as follows: cellulitis: 624, gan-
grene: 47, gas gangrene: 7, necrotizing fasciitis: 11, Fourni-
er’s gangrene: 44 patients.

BUN (p=0.00), K (p=0.011), Neutrophil (p=0.013), 
Lymphocyte (p=0.003), Htc (p=0.00), RDW (p=0.002), Plt ( 
p=0.042), AST (p=0.00), ALT (p=0.00) and INR (p=0.003) 
values which are not parameters of the LRINEC score were 
found to be statistically significant in diagnosing (Table 2). 
Glucose (p=0.013), Na (p=0.00), Creatine (p=0.023), WBC 
(p=0.001), Hb (p=0.000) and CRP (p=0.012) values, which 
are among the LRINEC score parameters, were also statisti-
cally significant (Table 2).

In our study, increases in AST and ALT values were ob-
served in a total of 109 patients with necrotizing soft tis-
sue infections. This increase was 64.18±28.64U/L for ALT 
with the highest mean. It was observed that this ALT value 
lagged behind the AST measurement with a mean value of 
114.98±66.99U/L.

The mean BUN value for the NSTI was 25.28±2.25 mg/
dl. In patients with cellulitis, the mean was 20.40±1.49 mg/dl.

In our study, CRP values were >360 mg/dl for both 
groups, and the mean was 415.80 mg/dl in the Case group 
(p=0.012).

While the mean value of the LRINEC test used in differ-
ential diagnosis was 1.84±0.22 in the control group, it was 
3.01±0.27 in the case group.

Figure 1: Summary diagram for case-control enrollment.

Electronic Database Review for NSTI and selulitis

N = 1147

CRP, WBC, ESR, AST, ALT, INR miss values:
N = 400

Cases N = 109

< 18 years N = 14

Control N = 624
Celulitis

747

733
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Discussion

In this case-control study, in which laboratory tests that can 
be used to differentiate necrotizing soft tissue infections 
from other soft tissue infections were sought, we deter-
mined that Neutrophil, Lymphocyte, Htc, RDW, Plt, BUN, 
K, AST, ALT and INR values were statistically significant in 
the diagnosis in addition to the LRINEC score parameters. 
Our study was repeated with statistics that Na, Creatine, 
Glucose, WBC, Hb and CRP values were differential in the 
diagnosis of cases in parallel with the LRINEC score.

If sepsis and MODS develop in necrotizing soft tissue 
infections, liver and kidney functions will be affected. The 
expected increase in laboratory values from these markers 
was observed in our study in parallel with other studies. In 
some studies, ALT value increased more than AST value, 
while in our study, the increase in AST values was higher. 
While the mean BUN value was >18 mg/dl in other studies10, 
it was above 19 mg/dl in our cases. In the studies scanned in 
the literature to date, no data has been found that BUN value 
measurements can be diagnostic for NSTI. Our study is the 
first study to contribute to the literature in this context.

An increase in WBC value in all groups as an indicator 
of infection was an expected result. The increase in Neu-
trophile and Leucosite values   with Wbc may be due to the 
effect of multifactorial agents.

One of the important results of our study is that Htc, 
RDW, Plt, Neutrophile, Leucosite values   obtained from 
complete blood count can be used to differentiate NSTI cas-
es from the control group. In our study, it has been shown 
that the Htc value is valuable in diagnosing, as in the study 
of FGSI and Ozan Bozkurt et al. Although there is no study 
about the prognostic Plt value when the literature is scanned, 
there are data showing that high Plt values   are associated 
with mortality.11

CRP value, one of the evaluated parameters, can give 
an idea about the follow-up and progression of NSTIs. In 
a retrospective study by Moore et al. on 134 patients, CRP 
levels were shown to be highly correlated with mortality.12 
In a study by Kincius et al., it was shown that the basal CRP 
level of 41 patients with Fournier’s gangrene was higher in 
those who did not survive.13 In some studies, it has been stat-
ed that increased serum creatinine, sodium and lactate levels 
are proportional to the increase in mortality, but the same re-
lationship cannot be said for CRP.14,15 In our study, the mean 
CRP value was measured as 415.80 Mg/L in the case group. 
This study does not contribute to the effect of CRP value, 
which is expected to increase proportionally with infection, 
on prognosis.

When the studies carried out to date are examined, no 
data has been found that AST, ALT, RDW, Plt and INR val-
ues   can be used to differentiate NSTI and cellulitis cases. 
Our study is the first with its contribution to this evaluation.

Other methods that can be used for early diagnosis of 
NSTI are radiological imaging methods. It is important to 
observe gas in the tissue on direct radiographs, and the pres-
ence of bullae and crepitation on examination. Computed 
tomography (CT), which is available in many emergency 
departments and is easily accessible, is more useful than 
plain radiographs. On CT, an increase in adipose tissue and 
thinning of the fascia can be seen in the affected area. It 
shows edema in soft tissue better than direct radiographs. 
The sensitivity of magnetic resonance (MR) imaging is high 
in terms of necrotizing fasciitis (93-100%).16 Tissue necro-
sis and inflammatory edema cause abnormal signal increase 
on T2-weighted images. On T1-weighted images, edema 
and necrosis create variable signal intensity throughout the 
weakened deep fascia tissue.17 The gold standard diagnosis 
is made with amputated tissue in surgery.

As a conclusion the most important step in the diagnosis 
of NSTI patients is awareness. Patients’ histories, predispos-
ing factors, clinical symptoms and diagnostic parameters are 
red flags that guide treatment. In clinics where patient den-
sity and circulation are fast, it is necessary to minimize the 
risk of missing these diagnoses, which have a serious impact 
on prognosis and mortality. Effective diagnostic methods 
should be used in emergency department in order to speed 
up the diagnosis process of patients and shorten the access 
time to treatment. BUN, K, Neutrophil, Lymphocyte, Htc, 
RDW, Plt, AST, ALT and INR values were observed to be 
statistically significant in line with the data we obtained in 
our study. It should be remembered that these parameters 
can be used in addition to the LRINEC score parameters. In 
this patient group, where delayed treatment and intervention 
increase mortality, evaluations with high diagnostic value 
should be kept in mind.

Limitations

Our study has limitations. First of all, as in every retro-
spective study, the deficiencies in the data scanned back-
wards decreased the number of cases in our study. Second, 
Incomplete blood tests from the cases prevented some cas-
es from being included in the study. Third, the fact that 
the groups were evaluated with blood values and biopsy 
results caused the patients to be taken from clinics other 
than the emergency department. For the same reason, nec-
rotizing soft tissue infection patients and cellulitis patients 
diagnosed in the emergency department were not includ-
ed in the study. Fourth, the absence of vital signs in the 
electronic files of the case and control groups prevented 
us from interpreting according to FGSI. Fifth, since the 
discharge status and short-term (1 week) follow-up of the 
patients included in the study could not be performed, so 
that no comment could be made regarding the contribution 
of the evaluation to the prognosis.
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Introduction

Mean platelet volume (MPV) is a simple and cheap test that 
is calculated as part of a complete blood count and measures 
the mean size of platelets.  High MPV levels indicates 
increased platelet activation, the number of large platelet 
and platelet hyperaggregability. Also high level of MPV 
indicates that larger and younger platelets are released into 
the circulation, as it increases when there is rapid platelet 
consumption. When level of MPV is low, platelets are 
usually smaller. 1

MPV is a value similar to Mean corpuscular volume 
(MCV) for red blood cells and is expressed as femtoliter 
(fL).1, 2 MPV measurements are made in two ways. First 
one, with the measurement of platelet volume using optical 
technology, second one, it is determined by the geometric 
mean of the converted logarithmic normal platelet volume 
data in impedance technology systems. Therefore, the MPV 
value is an indicator that can change according to the type 

of instrument used and the measurement technique and does 
not have international standardization.2 For example, while 
the normal MPV value was determined as 6-13.2 (fL) in an 
adult with a normal platelet count by impedance technology; 
5.6-12.1 (fL) range may be normal when measured by 
optical methods. Therefore, the reference range of the 
laboratory that uses a specific hematological device should 
be checked.2

The bibliometric analysis method is carried out in order to 
present a scientific road map to all researchers who are interested 
in any subject, and thus to gain a macroscopic and holistic 
perspective on the subject.3 Web of Science (formerly Web of 
Knowledge) is a website that provides subscription access to 
multiple databases that provide comprehensive citation data 
for many different academic disciplines.4 When this database 
was searched, it was seen that the relationship of MPV was 
investigated by many medical disciplines for different disease 
groups. In this study, it is aimed to make a bibliometric analysis 
of studies on MPV over the Web of Science database and also 
to reveal Turkey’s contribution to this issue.
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Abstract

Background: Mean platelet volume (MPV) was investigated by many medical disciplines for different disease groups. But, the use of MPV values in clinical 
practice is limited. In this study, it is aimed to make a bibliometric analysis of studies on MPV over the Web of Science database and also to reveal Turkey's 
contribution to this issue.

Materials and methods: This bibliometric analysis was performed in June 2021 as a result of a search for mean platelet volume (MPV) in all indexes in the Web 
of Science (WOS) database.

Results: The most of the MPV studies in the world were conducted on hematology (1256, 18.9%), general internal medicine (746, 11.2%), peripheral vascular 
diseases (579, 8.7%), cardiology/cardiovascular system diseases (537, 8%), experimental medicine research departments (376, 5.6%), and surgical sciences (342, 
5.1%) in the fields of science/subject. The rank of emergency medicine is 64 (0.9%) in the world and 41 (2.1%) in Turkey. 17 of the 25 authors who published 
the most were Turkish.

Conclusion: In many studies, when the standard deviations are taken into account, the difference between the groups cannot be seen mathematically, even if 
they are statistically different. Therefore, the use of MPV values in clinical practice is limited. However, these studies suggest that academic promotion is aimed 
rather than contributing to the scientific literature.

Keywords: Mean Platelet volume, emergency medicine, Turkey, academic promotion
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Materials and Methods

Study Design:
The study was a retrospective observational study that did 
not include human subjects and therefore ethics committee 
approval was not required.

Process:
This bibliometric analysis was performed in June 2021 as a 
result of a search for mean platelet volume (MPV) in all indexes 
in the Web of Science (WOS) database accessed. ‘Mean 
platelet volume’ was written in the topic section and a search 
was made in the WOS.  “Web of Science Categories: (All); 
Document Types: (All); Languages: (English); Timespan: 
(All); Indexes: (All)”. A total of 6638 studies belonging to 
before and after 1997 were detected. As a result of this search, 
the number of publications (according to science/subject area, 
years, types and countries), WOS indexes (SCIE, SSCI, ESCI, 
Other), “H Index” of subjects, universities that contribute the 
most in Turkey and analysis of the data of top 25 authors who 
published extensively was performed.

Statistical Analysis:
Data are presented as the number and/or percentage of 
publications.

Results

As a result of the analysis, the total number of publications, 
WOS index distribution and H Index numbers are given in 
Table 1.

PARAMETER All World (n) Turkey (n)

Total Number of Publications 6638 1880

WOS Index
SCIE
SSCI
ESCI
Other

5978
88
620
338

1595
27
279
66

Subject H Index 123 52

Table 1: Descriptive Data

The most of the MPV studies in the world were conducted 
on hematology (1256, 18.9%), general internal medicine (746, 
11.2%), peripheral vascular diseases (579, 8.7%), cardiology/
cardiovascular system diseases (537, 8%), experimental 
medicine research departments (376, 5.6%), and surgical 
sciences (342, 5.1%) in the fields of science/subject. In Turkey, 
the most of the MPV studies were conducted on internal 
medicine (393, 20.9%), cardiology/cardiovascular diseases 
(350, 18.6%), hematology (215, 11.4%), experimental 
medicine research department (120, 6.3%), pediatrics (97, 
5.1%), and surgical sciences (83, 4.4%) in science/subject 
areas. The rank of emergency medicine is 64 (0.9%) in the 
world and 41 (2.1%) in Turkey. Distribution of the number 
of publications by Science/Subject fields is given in Figure 1.

When we look at the distribution of the number of 
publications by years, there were no publications on MPV 
in Turkey before 1997. From 1997 to 2021, the number of 
publications related to MPV is gradually increasing. (The 
data were obtained in June 2021, because of that the data for 
2021 do not show the whole year.) It was seen the highest 
number of publication in 2020 (661, 9.9%) in the world, and 

Figure 1: Distribution of MPV publications by Science/Subject areas

 

 

Figure 2: Distribution of MPV publications by years
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in Turkey in 2015 and 2016 (243, 12.9%). Distribution of 
MPV publications by years is given in Figure 2.

When the types of MPV studies are examined, it has been 
determined that the most of publications were original articles, 
letters to the editor and meeting summary presentations 
are made both in the world and in Turkey. The number and 
percentages of publications by type are given in Table 2. 

Looking at the distribution of MPV studies by country, 
the highest numbers were observed for Turkey (1880, 

Table 2: Number and percentage of MPV publications

All World Turkey

n % n %

ARTICLE 5521 83.17 1492 79.3

LETTER 413 6.22 269 14.30

MEETING ABSTRACT 350 5.27 98 5.21

REVIEW 249 3.75 27 1.43

PROCEEDINGS PAPER 143 2.15 12 0.63

EARLY ACCESS 64 0.96 9 0.47

EDITORIAL MATERIAL 45 0.67 6 0.31

NOTE 27 0.40 1 0.05

BOOK CHAPTER 10 0.15 1 0.05

CORRECTION 10 0.15 - -

DATA PAPER 3 0.04 - -

RETRACTED PUBLICATION 3 0.04 - -

RETRACTION 2 0.03 - -

28.3%), USA (1033, 15.5%), China (644, 9.7%), Italy 
(346, 5.2%) and England (306, 4.6%). The number of MPV 
studies by country is given in Figure 3.

Looking at the top 25 authors who make the most 
publications in the world about MPV; the first six authors 
were Turkish. At the same time, it was determined that 17 
of the 25 authors who published the most were Turkish. The 
other authors of the top 25 were from Italy, China, South 
Korea and England. MPV studies in Turkey were mostly 
performed at Süleyman Demirel University (109, 5.7%), 
Gülhane Medicine Academy (91, 4.8%), Health Sciences 
University (87, 4.6%), Dicle University (63, 3.3%) and 
Erciyes University (54, 2.8%) (Table 3).

Discussion

Mean platelet volume, a measure of platelet size and 
activation, has been associated with various diseases in 
recent studies.5,6 It has been found that MPV increases in 
some of these diseases and decreases in some cases.5 Bone 
marrow failure, severe anemia, cancers, splenomegaly, 
inflammatory and autoimmune diseases can cause low MPV 
levels. However, high MPV levels can be seen in conditions 
such as heart diseases, diabetes, thrombocytopenia, 
myeloproliferative diseases, and preeclampsia.7

Increased MPV was observed in many clinical 
conditions. It is an independent high risk factor for death 
in patients after an acute ischemic cardiac event8, it is 
associated with a higher risk of death for a long time after 

Figure 1: Distribution of MPV publications by Science/Subject areas
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transdermal cardiac intervention9, it is associated with the 
risk of acute stroke10, it is associated with the intensity of 
inflammation in tuberculosis11, it is useful in determining 

the activity of Crohn’s disease and distinguishing these 
patients from healthy individuals12,13, it is responsible for 
the increased risk of diabetes and poor outcomes14, the 
preoperative level is quite high in primary gastric cancer 
patients compared to healthy subjects.15 Also, it is associated 
with tumor growth in patients with papillary thyroid cancer.6 
Decreased MPV was observed in increased activity of 
ulcerative colitis17, active SLE in adult patients18. It is as 
an independent prognostic factor of survival of patients 
after intestinal tumor resection19, as a useful marker in 
differentiating patients with neuroendocrine tumor of the 
pancreas from pancreatic adenocarcinoma.20  In lung cancer, 
there are studies showing that low preoperative level is an 
independent negative prognostic factor in patients after total 
cancer resection21, and that it is independently associated 
with the presence of cervical cancer.22

MPV, a routine and cheap test performed during complete 
blood counting, can provide important information about 
the course and prognosis of many inflammatory conditions. 
However, for the practical use of MPV, clinical laboratories 
should strive for standardization of both the preanalytical and 
analytical phases.5 Although many studies are published every 
year that it is associated with many diseases, the measurement of 
MPV is still not well standardized. The standard technique that 
needs to be defined should include all the details of MPV to be 
measured at which optimal temperature, which anticoagulants 
should be used, how long after blood collection and with which 
technique.23,24 For now, MPV should not be used to show active 
or severe states of diseases or as a mortality predictor until 
measurement techniques are standardized.23

In our study, it has been observed that thousands of 
MPV studies have been conducted in different diseases and 
medical disciplines, most of which are original articles and 
SCIE, especially in the last 10 years. MPV studies were 
performed on the fields of hematology and general internal 
medicine in the world, and general internal medicine and 
cardiology in Turkey. It has been determined that most of the 
MPV studies are from Turkey (n=1880) and the first 6 of the 
25 authors (17 of whom are Turkish) who publish the most 
are Turkish researchers.

Figure 3: Number of MPV publications by country
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Table 3: The top 25 authors in the world

Name Number of 
Publications 

(n)

(%) H 
Index

Department Country

VAROL E 81 1.22 22 Cardiology Turkey

BEYAN C 62 0.93 11 Hematology Turkey

BEYAN E 54 0.81 8 Internal Medicine Turkey

BALTA S 41 0.61 26 Cardiology Turkey

OZAYDIN M 38 0.57 27 Cardiology Turkey

DEMIRKOL S 36 0.54 26 Cardiology Turkey

LIPPI G 32 0.48 70 Biochemistry Italy

DOGAN A 31 0.46 22
Cardiovascular 

surgery
Turkey

CELIK T 28 0.42 31 Cardiology Turkey

WANG RT 28 0.42 26 Internal Medicine China

SAHIN M 27 0.40 16 Endocrinology Turkey

KAYA MG 25 0.37 28 Cardiology Turkey

CHO SY 23 0.34 21
Infectious 
diseases

China

LI Y 22 0.33 14 Public Health China

AKSOY F 21 0.31 13 Cardiology Turkey

DEMIR M 21 0.31 13 Gastroenterology Turkey

ZHANG Y 21 0.31 21 Gastroenterology China

AKTAS G 20 0.30 13 Internal Medicine Turkey

LEE HJ 20 0.30 16
Laboratory 
Medicine

China

MIKHAILIDIS 
DP

20 0.30 85 Biochemistry England

UNLU M 20 0.30 21 Cardiology Turkey

ZHANG J 20 0.30 18 Dermatology China

COBAN E 19 0.28 18 Internal Medicine Turkey

ICLI A 19 0.28 15 Cardiology Turkey

CAYLI M 18 0.27 21 Cardiology Turkey
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in patients undergoing percutaneous coronary intervention. Am 
J Cardiol. 2013;111(2):185-9. 

10. Greisenegger S, Endler G, Hsieh K, Tentschert S, Mannhalter 
C, Lalouschek W. Is elevated mean platelet volume associated 
with a worse outcome in patients with acute ischemic 
cerebrovascular events? Stroke. 2004;35(7):1688-91. 

11. Feng Y, Yin H, Mai G, Mao L, Yue J, Xiao H, et al. Elevated 
serum levels of CCL17 correlate with increased peripheral 
blood platelet count in patients with active tuberculosis in 
China. Clin Vaccine Immunol. 2011;18(4):629-32. 

12. Gasparyan AY, Sandoo A, Stavropoulos-Kalinoglou A, 
Kitas GD. Mean platelet volume in patients with rheumatoid 
arthritis: the effect of anti-TNF-α therapy. Rheumatol Int. 
2010;30(8):1125-9. 

13. Liu S, Ren J, Han G, Wang G, Gu G, Xia Q, vd. Mean platelet 
volume: a controversial marker of disease activity in Crohn’s 
disease. Eur J Med Res. 2012;17:27. 

14. Rollini F, Franchi F, Muñiz-Lozano A, Angiolillo DJ. Platelet 
function profiles in patients with diabetes mellitus. J Cardiovasc 
Transl Res. 2013;6(3):329-45. 

15. Kılınçalp S, Ekiz F, Başar O, Ayte MR, Coban S, Yılmaz B, 
et al. Mean platelet volume could be possible biomarker in 
early diagnosis and monitoring of gastric cancer. Platelets. 
2014;25(8):592-4. 

16. Carlioglu A, Simsek E, Durmaz SA, Ozmen HK. Increased 
mean platelet volume in papillary thyroid cancer. Endocrine 
Abstracts [Internet]. https://www.endocrine-abstracts.org/
ea/0035/ea0035p1114 17 Nisan 2014  [accessed 01 May 2022] 

17. Yüksel O, Helvaci K, Başar O, Köklü S, Caner S, Helvaci N, 
et al. An overlooked indicator of disease activity in ulcerative 
colitis: mean platelet volume. Platelets. 2009;20(4):277-81. 

18. Delgado-García G, Galarza-Delgado DÁ, Colunga-Pedraza I, 
Borjas-Almaguer OD, Mandujano-Cruz I, Benavides-Salgado 
D, et al. Mean platelet volume is decreased in adults with active 
lupus disease. Rev Bras Reumatol Engl Ed. 2016;56(6):504-8. 

19. Li N, Yu Z, Zhang X, Liu T, Sun YX, Wang RT, et al. Elevated 
mean platelet volume predicts poor prognosis in colorectal 
cancer. Sci Rep. 2017;7(1):10261. 

20. Karaman K, Bostanci EB, Aksoy E, Kurt M, Celep B, Ulas M, et 
al. The predictive value of mean platelet volume in differential 
diagnosis of non-functional pancreatic neuroendocrine 
tumors from pancreatic adenocarcinomas. Eur J Intern Med. 
2011;22(6):e95-98. 

21. Kumagai S, Tokuno J, Ueda Y, Marumo S, Shoji T, Nishimura 
T, et al. Prognostic significance of preoperative mean platelet 
volume in resected non-small-cell lung cancer. Mol Clin Oncol. 
2015;3(1):197-201. 

22. Shen WJ, Fu S, Li N, Li LL, Cao ZG, Li C, et al. Decreased 
Mean Platelet Volume is Associated with Cervical Cancer 
Development. Asian Pac J Cancer Prev. 2017;18(7):1769-72. 

23. Beyan C, Beyan E. Letter to the editor: The mean platelet 
volume should not be used in prediction of mortality. Turk J 
Bioch. 2015;4(1):79-79. 

24. Lancé MD, Sloep M, Henskens YMC, Marcus MAE. Mean 
platelet volume as a diagnostic marker for cardiovascular 
disease: drawbacks of preanalytical conditions and measuring 
techniques. Clin Appl Thromb Hemost. 2012;18(6):561-8. 

Limitation
Studies that were not indexed in the Web of Science database 
were not included in the study.

Conclusion 

Although studies have been conducted in many medical 
disciplines and diseases related to MPV, it has been 
determined that it is not used as a definitive diagnostic 
criterion in clinical practice, but creates supportive 
predictions. In many studies, when the standard deviations 
are taken into account, the difference between the groups 
cannot be seen mathematically, even if they are statistically 
different. Therefore, the use of MPV values in clinical 
practice is limited. In addition, it will be interesting to 
determine the ‘MPV threshold’, which indicates the intensity 
of the inflammatory process, the presence of the disease, the 
increased risk of developing the disease, the increased risk 
of thrombotic complications, the increased risk of death and 
the presence of the disease, and more studies are needed on 
this subject.
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Introduction

Thromboembolism is a serious, life-threatening clinical 
problem. Common risk factors include advanced age, 
immobility, inflammation, infections, and deep vein thrombosis. 
However, age-related comorbidities, complex polypharmacy, 
and drug–drug interactions cause increased risk. 1 Although 
venous stasis, endothelial damage, and hypercoagulation are 
among the mechanisms that play a role in the pathophysiology 
of the disease, there is another point to be considered. One 
rare virus that increases the predisposition to thrombosis is 
SARS-CoV 2. 2 Thromboembolic events are among the causes 
of increased morbidity and mortality in COVID-19. The 
incidence of thromboembolic complications in COVID-19 
is between 8–27%. 3,4 The pulmonary thromboembolism rate 
detected in patients with COVID-19 in the intensive care 
unit is around 20%. 5 Therefore, The International Society on 
Thrombosis and Hemostasis (ISTH) recommends the use of 
antithrombotic drugs in COVID-19 patients. 6 There is currently 
no accepted approach to recommend the use of prophylactic 

anti-thrombolytics in COVID-19 patients, even if there are 
reasonable grounds for providing antithrombotic treatment. In 
addition, there is no evidence that it is beneficial for non-critical 
patients. 7,8 However, if anticoagulant therapy is required for 
patients diagnosed with COVID-19, coagulopathy symptoms 
should be followed closely. It is important to find suitable 
parameters for patient follow-up. In our study, COVID-19 
patients who were already using antithrombotic agents due to 
chronic disease were compared with those who did not use the 
drugs. We investigated whether these antithrombotic drugs are 
useful or harmful in tackling COVID-19. For this purpose, we 
used routine blood test data—a potential diagnostic tool for 
COVID-19.

Materials and Methods 

Our study, conducted between 03.11.2020 and 04.30.2020, 
included patients over the age of 18 who were admitted to 
the emergency department and diagnosed with COVID-19. 
Approval was obtained from the Ethics Committee of 
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Abstract

Background: COVID-19 may predispose to thromboembolism due to excessive inflammation, hypoxia, and immobilization. We investigated whether these 
antithrombotic drugs are useful or harmful to tackle COVID-19 and which laboratory parameters are more usable for this purpose.

Materials and methods: In our study, patients diagnosed with COVID-19 while using antithrombotic drugs and COVID-19 patients who did not use antithrom-
botic drugs were compared. Demographic data, laboratory values, clinical results, duration of hospital stay, and mortality were noted and compared.

Results: The study was conducted on 236 patients admitted to the emergency department. The mean value of creatine, LDH, PT, NLR, troponin, and ferritin 
were higher in the drug-using group. Home quarantine and hospitalization rate was 68.8% (n = 33) in antiplatelet users, and 46.2% (n = 6) in the anticoagulant 
group.

Conclusion: The difference between the groups may have been caused by the number of chronic diseases and polypharmacy. The interaction of drugs used 
for the treatment of COVID-19 with antithrombotic agents is unknown. In addition, as the correlation between COVID-19 and thrombosis is not exactly known, 
adding antithrombotic drugs to the treatment of the disease is controversial. In our study, the biomarkers used to predict prognosis were worse in COVID-19 
patients who continued antithrombotic therapy at the therapeutic dose. In the case of antithrombotic agents, the risks that may arise should always be con-
sidered. We recommend monitoring routine blood parameters, especially NLR, LDH, PT, APTT, troponin, and ferritin levels, for the prognosis monitoring of 
COVID-19 patients who will continue their current antithrombotic therapy

Keywords: COVID-19, antithrombotic, prognosis, biomarkers 
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Bezmialem Vakıf University with the decision number 
06/110, dated 05.05.2020. The data were retrospectively 
scanned with the International Classification of Diseases 
(ICD)- 10 code U07.3 (COVID-19) in the hospital registry. 
Patients with positive COVID-19 PCR tests or those who 
were compatible with COVID-19 pneumonia on thoracic 
tomography were included in the study. These patients were 
divided into two groups: those who used antithrombotic 
drugs and those who did not. The reported drugs used by 
patients were reached through the online prescription 
provision system. Demographic data, laboratory values, 
clinical results, and hospital stay duration were recorded. 
Those using antithrombotic drugs were divided into two 
groups (antiplatelet (AP) and anticoagulant (AC)) according 
to the pharmacological type of drugs. Blood samples 
obtained from the patients were analyzed, and complete 
blood count, lymphocyte count, neutrophil/lymphocyte 
ratio (NLR), C-reactive protein (CRP), kidney and liver 
parameters, cardiac enzymes, lactate dehydrogenase (LDH), 
coagulation parameters, D-dimer, ferritin, and electrolyte 
results were evaluated comparatively. Duration of hospital 
stay, clinical prognosis, and mortality of patients were 
noted. Ethics committee approval of the relevant institution 
and university was obtained for this retrospective study.

Consent to Participate: The informed consent process was 
waived (study conducted retrospectively, permission was 
obtained from the relevant institution)

Statistical analysis

The compliance of continuous variables to normal 
distribution was tested by Shapiro Wilk test. Descriptive 
statistics (mean, standard deviation (SD), minimum 
(Min.), median (Med.), maximum (Max.)) were used to 
define continuous variables. Comparison of more than two 
independent and non-normally distributed variables was 
made with the Kruskal Wallis test, while two independent, 
non-normally distributed variables were compared with the 
Mann-Whitney U test. Chi-Square (Fisher Exact test where 
appropriate) was used to examine the relationship between 
categorical variables. The statistical significance level was 
set at 0.05. The analyses were performed using the MedCalc 
Statistical Software version 12.7.7 (MedCalc Software bvba, 
Ostend, Belgium; http://www.medcalc.org; 2013) Program.

Results

The study was conducted on 236 patients admitted to the 
emergency department, with a mean age of 57.56 ± 15.16 
years (range: 19–93 years). There were 107 females (45.3%) 
and 129 males (54.7%) (Table 1). Eighty-two patients 
(34.7%) had no history of chronic disease, while 154 
patients (65%) did. Among them, 84 patients (5.6%) had one 

chronic disease, and 70 patients (29.7%) had two or more. 
Sixty-one patients (25.8%) were using antithrombotic drugs, 
with 48 (78.6%) using antiplatelet agents; 13 (21.4%) were 
using anticoagulants, and 175 (74.2%) were not.  Common 
chronic diseases among patients in the study; hypertension 
68 patient (28.8%), diabetes mellitus 55 patient (23.3%), 
coronary artery disease 38 patient (16.1%), chronic lung 
diseases 34 patient (14.4 % ), cerebrovascular diseases 11 
patient (4.7 %), chronic kidney diseases 9 patient (3.8%), 
liver diseases 7 patient (3.0%) and malignancy 15 patient 
(6.4%) (Table 2). Among those using and not using 
antithrombotic medication, dyspnea (n=29, 47.5%) and dry 
cough (n=61, 34.9%) were the most common complaints, 
respectively, with significant differences between the groups 
(p=0.001). Desaturation was remarkable among the patients’ 
vital signs using antithrombotic drugs (SO2: 89.97 ± 8.82) 
(p=0.012). NLR was significantly higher in patients using 
antithrombotic drugs (p <0.001). LDH was measured as 
316 u/L in antithrombotic users and 291 u/L in non-users 
(p=0.002) (reference range (r.r.) 125–220). In patients 
using antithrombotic medication and non-users, PT was 
18.19 ± 4.52 seconds and 14.8 ± 3.03 seconds, respectively, 
(r.r.=13.0–14.3) (p <0.001), PTT was 36.35 ± 15.25 sec 
and 31.86 ± 9.55, respectively, (r.r.=23–35) (p=0.028), 

Table 1: Participant Demographics Table

Mean (Std. dev.) Range

Age in years 57,56±15,16 19-93

Number %

Gender
Female 107 45,3

Male 129 54,7

Table 2: Drugs, Chronic Diseases and Outcome

Number %

Antithrombotic 
(AT) Drug 

Non-users 175 74,2

Users 61 25,8

Anticoagulant 
(AC) Drug

Non-users 223 94,5

Users 13 5,5

Antiplatelet (AP) 
Drug

Non-users 188 79,7

Users 48 20,3

Number of 
Comorbid Diseases

No history of chronic disease 82 34,7

One chronic disease 84 35,6

Two or more chronic diseases 70 29,7

Outcome Discharged/ Home Quarantine 41 17,4

Hospitalization (Services) 142 60,2

Intensive Care Hospitalization 26 11,0

Death 27 11,4



54 Eurasian Journal of Critical Care. 2022;4(2): 52-57
Can Routine Blood Tests Be Used To Predict The Prognosis of
COVID-19 Patients Using Antithrombotic Drugs

were no statistically significant differences in hospital stay 
duration regarding antithrombotic drug use (p=0.926). The 
rate of exitus and hospitalization were significantly higher 
in patients using antithrombotic drugs (p=0.002, p=0.011, 
respectively) (Table 4). We evaluated the results by grouping 
antithrombotic agents by type. The first group consisted of 
48 people who used antiplatelet drugs (Acetylsalicylic acid 
37.7%, Clopidogrel 36.1%, Ticagrelor 4.9%, Dipyridamole 
1.6%). There were 13 people in the other group who were 
using anticoagulant drugs (Apixaban 6.6%, Dabigatran 
4.9%, Rivaroxaban 4.9%, Warfarin 4.9%). Home quarantine 
and hospitalization rate was 68.8% (n = 33) in antiplatelet 
(AP) users, and 46.2% (n = 6) in the anticoagulant (AC) 
group. The intensive care and death rates were 31.3% (n = 
15) in the AP group and 53.9% (n = 7) in the AC group (p 
= 0.040). According to the post-hoc pairwise comparison 
results, the systolic blood pressure, BUN, creatine, LDH, 
NLO, troponin average of AC users were high, and mean 
heart rate was low (p <0.05) (Table 5,6)

troponin was 72.5 pg/mL and 17.3 pg/mL (p <0.001), 
respectively, (r.r.=0–31), ferritin was 536 ng/mL and 352 ng/
mL, respectively (r.r. 4.63–204) (p=0.043) (Table 3). There 

Table 3: Comparison of Laboratory Parameters According to 
Antithrombotic Drug Use

Non-users Users
P-valueMean (Std. dev.)

Range
Mean (Std. dev.)W                          
Range                                      

Body Temperature 37,09±1,08 
37 (35-40)

36,88±1,08 
36,7 (35-39)

0,236

Systolic Blood 
Pressure

129,47±25,54 
127 (58-229)

140,48±29,95 
136 (58-226)

0,004

Heart Rate 100,91±26,19 
98 (40-260)

91,75±18,43 
91 (43-136)

0,011

Pulse Oximetry 
(SpO2)

92,7±5,89 
94 (62-100)

89,97±8,42 
93 (60-99)

0,012

Blood Urea 
Nitrogen (BUN)

16,81±11,62 
13 (5-92)

27,11±16,65 
21 (7,48-69)

<0,001

Creatinine 1,03±0,86 
0,81 (0,16-7)

1,48±1,54 
0,95 (0,6-11)

0,001

Aspartate 
Transaminase

37,49±38,19 
27 (9-445)

31,77±17,46 
25 (9-74)

0,352

Alanine 
Transaminase

37,06±35,54 
27 (7-326)

29,98±16,51 
25 (9-82)

0,433

Potasyum 4,12±0,52 
4 (2,46-6,89)

4,3±0,49 
4,23 (3,5-5,5)

0,017

Lactate 
Dehydrogenase

291,51±223,35 
246 (97-1825)

316,18±128,97 
280 (56-686)

0,002

Prothrombin Time 14,82±3,03 
15 (11-29)

18,19±4,52 
17 (13,7-33)

<0,001

Partial 
Thromboplastin 
Time

31,86±9,55 
33 (11-100)

36,35±15,25 
34 (16-120)

0,028

International 
Normalized Ratio 
(INR)

1,27±0,2 
1,23 (0,66-2,3)

1,36±0,39 
1,24 (0,94-2,71)

0,907

White Blood Cell 6,96±3,24 
6,1 (1,5-24)

8,4±4,06 
7,98 (3,12-24)

0,011

Neutrophil-To-
Lymphocyte Ratio 
(NLR)

3,47±2,06 
2,7 (1,1-12)

6,04±5,34 
4,4 (0,7-26)

<0,001

Platelet Count 
(PLT)

228,86±95,56 
210 (66-651)

235,67±89,62 
213 (102-482)

0,554

Platelet-To-
Lymphocyte Ratio 
(PLR)

174,03±116,06 
140 (20-806)

194,63±125,72 
157 (50,1-586)

0,276

Mean Platelet 
Volume

7,71±1,59 
7,5 (3,5-11,66)

7,8±1,51 
7,68 (4,76-11,44)

0,631

Troponin 17,3±66,93 
3,7 (0,2-746,8)

72,58±153,23 
14 (1,1-800)

<0,001

D-dimer 468,94±727,09 
246 (76-4111)

538,21±747,24 
278 (138-3895)

0,056

Creatine Kinase 108,56±148,42 
57 (0,1-1053)

83,74±98,01 
56 (2-400)

0,464

C-reactive protein 
(CRP)

57,64±64,22 
27,54 (0-295)

76,66±84,34 
41 (0,44-304,2)

0,121

Ferritin 351,2±543,38 
188 (19,5-4392)

536±834,4 
256 (9,9-4800)

0,043

Mann-Whitney U test

Table 4: Outcomes According to Antithrombotic Drug Use

Antithrombotic 
Drugs

Non-users Users
p-value

Number % Number %

Outcome

Discharged/ 
Home 
Quarantine

32 18,3 9 14,8

0,011
Hospitalization 
(Services)

112 64,0 30 49,2

Intensive Care 
Hospitalization

18 10,3 8 13,1

Death 13 7,4 14 23,0

Fisher’s Exact test

Table 5: Comparison of Antiplatelet and Anticoagulant Drug 
Users

Fisher’s Exact test

Antiplatelet Anticoagulant
p

N % N %

Outcome

Discharged/ Home 
Quarantine

8 16,7 1 7,7

0,040
Hospitalization 
(Services)

25 52,1 5 38,5

Intensive Care 
Hospitalization

3 6,3 5 38,5

Death 12 25,0 2 15,4

Discussion

Patients with COVID-19 are at increased risk of 
thromboembolic events, especially concerning the critical 
situation and inactivity caused by this disease. Due to the 
difficulties in diagnosis, the reported incidence of these 
complications has a wide range of 8–20%. 3,9 Age, gender, 
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and the presence of chronic diseases stand out as risk 
factors. Comorbid diseases are more common in males than 
in females. 10 In our study, the patients’ mean age was 57.56 
± 15.16 years, and 54.7% were male. About 25.8% (n=61) 
of 236 evaluated patients used antithrombotic agents due 
to their underlying medical conditions. Patients receiving 
antithrombotic therapy for underlying conditions are 
advised to continue these medications (at the same dose) if 
they are diagnosed with COVID-19. Similarly, all guidelines 
agree that other hospitalized patients with COVID-19 
should receive prophylactic dose antithrombotic. Recent 
statements by the International Society on Thrombosis and 
Hemostasis (ISTH) recommend that all patients hospitalized 
with COVID-19 receive thromboprophylaxis or full-dose 
therapeutic anticoagulation. 11 A meta-analysis compared 
patients with COVID-19 treated with a prophylactic dose of 
anticoagulation with those treated with a therapeutic dose of 
anticoagulation. The results showed no difference between 
the two groups in terms of thromboembolism and mortality, 
12,13 antithrombotic use at therapeutic doses is discussed in 
many similar studies. Until now, no joint decision has been 
identified that determines prophylactic and therapeutic 
antithrombotic use strategies. Studies showing the safety 
and efficacy of therapeutic anticoagulant doses in patients 
with COVID-19 are limited. Our research is valuable in this 
respect because we compared the prognosis of patients who 
used antithrombotic and those who did not, using routine 
blood tests for COVID-19 patients. Thus, we wanted to find 
out what laboratory values could guide patient management. 
Moreover, using routine blood tests is advantageous in terms 
of time and cost. COVID-19 patients are routinely tested for 
coagulopathy markers, such as D-dimer level, prothrombin 

time, neutrophil count, LDH, troponin, and platelet count. 
Laboratory parameters are used to monitor the course and 
prognosis of the disease. Predictors of disease outcomes 
in these patients need to be assessed to decrease morbidity 
and societal burden. For example, the American Society of 
Hematology should anticipate the need for intensive care; 
D-Dimer recommends monitoring PT, PTT, and platelet 
count. 14 Among the parameters examined in our study, the 
mean BUN, creatine, LDH, PT, PTT, WBC, NLR, Troponin, 
and Ferritin values were higher among the antithrombotic 
users. For example, studies have shown that the mortality 
rate increases when LDH is higher than 255 u/l. In our study, 
mean LDH was measured as 316 u/l. 15 Data in COVID-19 
patients has suggested significant differences in LDH levels 
between antithrombotic users and non-drug users (p: 0,002). 
LDH is known to be found in lung tissue; severe infections can 
cause cytokine-mediated tissue damage and increase LDH 
release. Therefore, the severity of the disease in COVID-19 
patients correlates with the increase in LDH. 16 COVID-19 
patients using antithrombotic medication had significantly 
higher levels of PT, PTT than those without the thrombotic 
disease. There were no significant differences in levels of 
INR, D-DIMER, and PLT. PT and PTT are coagulating 
system factors that can be used for early diagnosis of DIC 
and had great value in disease prognosis. PT duration is 
an important finding in terms of coagulopathy, and in our 
study, it was longer than three seconds. In this case, it can be 
considered that patients transition from a high coagulation 
state to a fibrinolytic state due to excessive consumption 
of coagulation factors. 17 The neutrophil–lymphocyte ratio 
can help clinicians identify severe cases early, triage early, 
and initiate effective management. While NLR was 3.47 in 
those who do not use antithrombotic, it increased to 6.04 in 
those who did. 18 NLR has been shown to be an independent 
risk factor for severe disease. Another indicator of poor 
prognosis is troponin. Elevated troponin levels are common 
in patients with COVID-19 and are associated with fatal 
outcomes; 19 while it was 72.58 pg/ml in users, it was 17.3 
pg/ml in the other group. The normal value of ferritin varies 
according to age and gender, so it should be in the range of 
20–500 ml/ng. In our study, its mean value was 536 ng/ml 
among antithrombotic users. 20 The mortality rate was 11.4% 
(27 people) in the group using antithrombotic drugs and 
7.4% in the other group. The patients in the antithrombotic 
drug user group had a higher case–fatality rate than the non-
thrombotic disease group (p=0,011). This difference between 
mortalities may have been caused by the chronic diseases and 
polypharmacy because more than one drug is used to treat 
COVID-19 and the degree of interaction of these drugs with 
antithrombotic agents is unknown. However, it is known 
that antivirals used in treatment have such an interaction; 21,22 
that is, drug–drug interactions can cause negative outcomes 
in patients. Hydroxychloroquine, azithromycin, oseltamivir, 
lopinavir, ritonavir, and favipiravir are frequently used 

Table 6: Comparison of Laboratory Parameters According to 
Antiplatalet and Anticoagulant Usage

Antiplatelet Antıkoagülan
p-valueMean (Std. dev.)

Range
Mean (Std. dev.)
Range

Body Temperature 36,93±1 
36,75 (35-39)

36,72±1,34 
36,1 (35-39)

0,412

Systolic Blood 
Pressure

144,69±27,91 
140 (90-226)

124,92±33,18 
130 (58-176)

0,103

Heart Rate 91,44±16,09 
90,5 (63-136)

92,92±26,11 
100 (43-136)

0,537

Pulse Oximetry 
(SpO2)

90,29±8,01 
93 (60-99)

88,77±10,05 
93 (60-96)

0,621

Blood Urea 
Nitrogen (BUN)

26,7±16,77 
20,56 (7,48-69)

28,61±16,81 
21,17 (10-68,22)

0,408

Creatinine 1,56±1,69 
1,03 (0,6-11)

1,17±0,75 
0,95 (0,66-3,45)

0,514

Lactate 
Dehydrogenase

314,81±133,3 
276 (56-686)

321,23±116,35 
297 (219-641)

0,731

Prothrombin Time 17,32±3,3 
16,2 (13,7-27)

21,39±6,73 
20 (13,7-33)

0,047
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to treat COVID-19 patients in our country. As is known, 
lopinavir and ritonavir are potent cytochrome P450 3A4 
inhibitors; therefore, they may increase the concentrations 
of direct-acting oral anticoagulants. 23 The rate of those with 
two or more chronic diseases was 65.3%. In our study, like 
various other studies, it was observed that the disease was 
more severe as the number of chronic diseases increased. 
24 Even if the presence of chronic disease is important in 
the prognosis, it has been observed that it is more important 
to have two or more chronic diseases. Chronic diseases 
observed in our patients were hypertension (59%), diabetes 
mellitus (42.6%), heart diseases (32.8%), chronic lung 
diseases (24.6%), cerebrovascular diseases (13.1%), kidney 
diseases (11.5%), liver diseases (4.9%), and malignancy 
(4.9%). The incidence of diseases with high prevalence in 
the population was also high in our study. The high number 
of chronic diseases and drug–drug interactions due to the 
antivirals may worsen the prognosis. Since the mechanism 
between COVID-19 and thrombosis has not been fully 
explained, adding antithrombotic drugs to the treatment is 
controversial. In our study, the biomarkers used to predict 
prognosis were worse in COVID-19 patients who continued 
antithrombotic therapy at the therapeutic dose. We also 
evaluated the results by grouping antithrombotic agents by 
type. According to the results, the requirement for intensive 
care was higher in those using anticoagulant drugs. While 
the rate of intensive care admission and exitus was 31.3% in 
those using antiplatelet agents, this rate was 53.9% in those 
using anticoagulants. The mortality rate was higher in those 
using antithrombotic drugs compared to non-users. The 
mean value of BUN, creatine, LDH, PT, PTT, WBC, NLR, 
troponin, and ferritin were higher in the drug-using group. 
This difference between the groups may have been caused 
by the number of chronic diseases and polypharmacy. 

Limitations
In the study, a single ICD code was scanned. Therefore, 
it is certain that it will miss COVID-19 cases that may be 
classified under different codes.

Conclusion

Antithrombotics should not be used in therapeutic doses 
for COVID-19. We recommend monitoring routine blood 
parameters, especially NLR, LDH, PT, PTT, troponin, and 
ferritin levels, for the prognosis monitoring of COVID-19 
patients who will continue their current antithrombotic therapy.
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Introduction

D-dimer is a fibrin degradation end product and plasma
D-dimer levels increases as a result of  thrombosis and fibrin
breakdown. Balance exists between fibrin formation and
degradation under physiological conditions. Hence, plasma
D-dimer level may be a biological indicator of hemostatic
abnormalities and thrombosis1.

D-dimer levels may be elevated in thrombotic diseases
such as Pulmonary Embolism (PE) and Venous Thrombo-
embolism (VTE). D-dimer is one of the diagnostic parame-
ters in PE and Deep Vein Thrombosis (DVT)2. A high D-di-
mer level alone is not sufficient to diagnose PE. However, it 
can be used to exclude PE in patients with a low or moderate 
probability of PE3. The specificity of D-dimer in confirming 
the diagnosis of PE and DVT is low2.

Comorbidities such as cancer, inflammatory diseases, 
infection, aortic dissection, pneumonia, and renal failure are 
pathological causes that affect D-dimer levels. Pregnancy and 
age are non-pathological causes affecting D-dimer levels4. 

A D-dimer concentration of ≥500 ng/mL is considered pos-
itive and <500 ng/mL is considered negative5. D-dimer levels 
increase with age. Therefore, the specificity of the D-dimer test 
is reduced in elderly patients (> 50 years). Many studies rec-
ommends the formula; Age x 10 = ng/mL, for threshold value 
in patients over 50 years of age6. For patients considered to be 
at low risk of PE, a normal D-dimer (<500 ng/mL) effectively 
excludes PE and typically no further testing is required3. 

The aim of our study is to determine the relationship be-
tween the prognostic features and existing comorbidities of 
patients who admit to the emergency department with pre-
liminary diagnosis of PE, and thus to investigate the effec-
tiveness of D-dimer marker.

Materials and Methods:

This study, which was conducted retrospectively with the 
approval of Bursa Uludag University Faculty of Medicine 
Clinical Research Ethics Committee, dated 16 June 2021, 
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D-Dimer Levels and Prognostic Features in 
Pulmonary Embolism

Abstract

Background: The aim of our study is to investigate the efficacy of D-dimer marker in patients who applied to the emergency department with a preliminary 
diagnosis of pulmonary embolism. Study Design: Retrospective study.

Materials and methods: This study was conducted retrospectively at Bursa Uludağ University Faculty of Medicine Hospital between January 2018 and De-
cember 2018. Patients whose D-dimer levels were checked considering the preliminary diagnosis of pulmonary embolism were included in the study.

Results: A total of 3411 patients were included in the study. In all patients, the diagnosis of PE was made by computed tomography pulmonary angiography. 
Examination of 1968 patients with (+) D-dimer revealed new diagnosis in 702 patients (35.67%). Pulmonary embolism was diagnosed in a total of 74 patients 
(10.54%) whereas the most common alternative diagnoses was 33.62% (n=236) pneumonia. On examination of 1443 patients with negative D-dimer levels, 
pulmonary embolism was diagnosed in 7 (3.14%) patients whereas the most common other diagnoses was 44.84% (n=100) Acute Coronary Syndrome. Howev-
er, in the D-dimer positive patient group, the rate of newly diagnosed patients requiring clinical and intensive care hospitalization was found to be significantly 
higher.

Conclusion: In conclusion, even if pulmonary embolism is not detected in D-dimer positive cases, it is thought that these patients need further investigation, 
considering the frequency of serious conditions requiring clinical and intensive care unit admission.

Keywords: Emergency medicine, pulmonary embolism, D-Dimer
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number 2021-8/25 (Annex-1), within the scope of special-
ization thesis. A total of 3411 patients over the age of 18 
years, who appiled to Uludag University Faculty of Med-
icine Emergency Service between January 2018 and De-
cember 2018 with a pre-diagnosis of PE and D-dimer levels 
examined, were included.

The list of patients whose D-dimer levels were inves-
tigated within the specified date was obtained from the 
electronic medical record system. Patient information was 
obtained from Uludağ University electronic medical record 
system and calculated according to age, gender, plasma 
D-dimer concentration and pregnancy status.  The D-dimer 
cut-off value, was determined according to patients’ new 
diagnosis, ongoing diseases and hospitalization-discharge 
information. 

500 ng/ml  plasma D-dimer concentration was accepted 
in young patients whereas  the corrected formula (Age x 10 
= ng/mL) was used in elderly (≥ 50 years) patients.  

These values and above were considered D-dimer posi-
tive, while those below these values were considered D-di-
mer negative. D-dimer threshold value in pregnant women 
was accepted as 1000 ng/ml. In all patients, the diagnosis 
of PE was made by computed tomography pulmonary an-
giography.

Patients under the age of 18, patients whose D-dimer ex-
amination was requested with diagnoses other than PE, pa-
tients whose D-dimer value could not be determined due to 
coagulation of the sample or low amount, and repeated ad-
missions of the same patient were not included in the study.

In calculating the sample size of the study, Power was de-
termined by taking at least 80% and Type-1 error 5% for each 
variable. Descriptive statistics for the categorical variables in 
the study were expressed as mean, standard deviation, num-
bers (n) and percentages (%). Chi-square test was calculated to 
determine the relationships between D-Dimer level and other 
categorical variables. Statistical significance level (a) was taken 
as 5% in the calculations and SPSS (IBM SPSS for Windows, 
ver.25) statistical package program was used for analysis.

Results

A total of 3411 patients; 1963 male (57.5%) and 1448 fe-
male (42.5%), were included in the study. The mean age was 
calculated as 59.74 (+/-18.08). 

Examination of 1968 patients with (+) D-dimer  revealed 
new diagnosis in 702 patients (35.67%), whose distribution 
is shown in Table-1.

As seen in the table, PE was diagnosed in a total of 74 
patients (10.54%) and the most common other diagnoses 
were 33.61% (n=236) pneumonia and 13.96% (n=98) ACS, 
respectively. Other less common diseases are arterial em-
bolism, intracranial hemorrhage, gastrointestinal bleeding, 
urinary tract infection, bone fracture, aortic dissection and 

sepsis. Out of 925 newly diagnosed patients in the emergen-
cy department, 315 (34.05%) were admitted to the Inten-
sive Care Unit (ICU), 410 (44.32%) hospitalized, while 188 
(20.32%) patients were discharged. 

In 1522 (77.34%) of the D-dimer positive patients, addi-
tional problems developed on the basis of existing diseases 
were detected and treated. The distribution of these diseases 
is shown in Table-2.

As seen in the table, the most common accompanying 
diseases were malignancy in 24.57% (n=374), Coronary Ar-
tery Disease (CAD) in 14.38% (n=219) and hypertension in 
12.68% (n=193) respectively. Other less common diseases 
are previous history of CVD, previous history of PE, cirrho-
sis, heart valve replacement and Alzheimer’s. 

No emergency pathology was detected in 1146 (58.23%) 
patients with positive D-dimer and they were discharged 
with recommendations after their initial evaluation.

Examination of 1443 patients with negative D-dimer 
revealed new diagnoses in 223 patients (15.45%) and their 
distribution is shown in Table 3. 

As seen in the table, PE was diagnosed in 7 (3.13%) pa-
tients, while the frequency of most common other diagnoses 
was 44.84% (n=100) ACS and 24.21% (n=54) pneumonia, 
respectively. Other less common diseases were arterial em-

Table 1: Distribution of new diagnoses in D-dimer positive 
patients.

(+) D-Dimer 
*p.

N %

Primary
New
Diagnosis

PN 236 33,61%

,001

ACS 98 13,96%

PE 74 10,54%

DVT 32 4,55%

ARI 31 4,41%

PLE 27 3,84%

CVD 22 3,13%

CEL 21 2,99%

ML 18 2,56%

PX 8 1,13%

ELT 5 0,71%

AP 3 0,42%

OTHER 127 18,09%

TOTAL 702 100%

* Significance level according to Pearson Chi-square test results
PN: Pneumonia
ACS: Acute Coronary Syndrome
PE: Pulmonary Embolism
ARI: Acute Renal Insufficiency
DVT: Deep Vein Thrombosis
PLE: Pleural Effusion
CVD: Cerebrovascular Disease
CEL:Celult
ML: Malignant
PX: Pneumothorax
ELT: Electrolyte Disorder
AP: Acute Appendicitis



60 Eurasian Journal of Critical Care. 2022;4(2): 58-62D-dimer Levels and Prognostic Features in Pulmonary Embolism

Table 3: Distribution of new diagnoses in patients with negative 
D-dimer.

D-Dimer (-)
*p.

N %

Primary
New
Diagnosis

ACS 100 44,84%

,001

PN 54 24,21%

PX 8 3,58%

PE 7 3,13%

CEL 7 3,13%

AP 5 2,24%

ML 4 1,79%

CVD 3 1,34%

ELT 3 1,34%

ARI 2 0,89%

DVT 2 0,89%

OTHER 25 11,21%

TOTAL 223 100%

* Significance level according to Pearson Chi-square test results.
ACS: Acute Coronary Syndrome
PN: pneumonia
PX: Pneumothorax
PE: Pulmonary Embolism
CEL: Cellulite
AP: Acute Appendicitis
ML: Malignant
CVD: Cerebrovascular Disease
ELT: Electrolyte Disorder
ARI: Acute Renal Failure
DVT: Deep Vein Thrombosis

Table 4: Comorbidities in D-dimer negative patients.

D-Dimer (-)
*p.

N %

Eski Tanı

CAD 156 19,35%

,001

HT 133 16,50%

ML 104 12,90%

COPD 99 12,28%

DM 76 9,42%

RD 34 4,21%

HF 33 4,09%

CRF 24 2,97%

AST 22 2,72%

DVT 15 1,86%

EPL 11 1,36%

OTHER 99 12,28%

TOTAL 806 100%

* Significance level according to Pearson Chi-square test results.
CAD: Coronary Artery Disease
HT: Hypertension
ML: Malignant
COPD: Chronic Obstructive Pulmonary Disease
DM: Diabetes Mellitus
RD: Rheumatological Disease
HF: Heart Failure
CRF: Chronic Renal Failure
AST: Asthma
DVT: Deep Vein Thrombosis
EPL: Epilepsy

bolism, pleural effusion, atrial fibrillation, gastrointestinal 
bleeding, intracranial hemorrhage. Out of 223 newly diag-
nosed patients in the emergency department, 95 (42.6%) 
were admitted to the ICU, 70 (31.4%) to relevant clinics, 
while 54 (24.2%) patients were discharged.

In 806 (55.85%) of negative D-dimer patients, additional 
problems developing on the basis of existing diseases were 
detected and treated. Their distribution is shown in Table-4.

As seen in the table, the most common accompanying 
diseases were CAD in 19.35% (n=156), hypertension in 
16.50% (n=133), malignancy in 12.90% (n=104) and COPD 
in 12.28% (n=99). Other less common diseases are previous 
history of PE, atrial fibrillation, previous history of CVD 
and valve replacement. When 806 cases with previously di-
agnosed diseases were evaluated; 92 patients (11.4%) were 
treated in ICU whereas 81 patients (10.0%) were hospitalized 
in relevant clinics. While 5 (0.6%) patients refused treatment 
and left the emergency department, a total of 628 (77.9%) 
patients were discharged. No pathology was detected 1207 
(83.64%) patients with negative  D-dimer  and they were dis-
charged with recommendations after their initial evaluation. 

A comparison of the results of D-dimer positive and 
D-dimer negative patients is shown in Table 5 and Figure 1.

As seen in the Table 5 and Figure 1, 17.17% (n=338) of 
D-dimer positive patients were admitted to the ICU, while 
23.53% (n=463) were hospitalized. 8.80% (n=127) of pa-
tients with negative D-dimer were admitted to the intensive 

Table 2: Comorbidities in D-dimer positive patients

(+) D-Dimer 
*p.

N %

Eski tanı

ML 374 24,57%

,001

CAD 219 14,38%

HT 193 12,68%

COPD 139 9,13%

DM 115 7,55%

HF 98 6,43%

CRF 97 6,37%

RM 51 3,35%

AST 26 1,70%

DVT 15 0,98%

EPL 5 0,32%

OTHER 190 12,48%

TOTAL 1522 100%

* Significance level according to Pearson Chi-square test results
ML: Malignant
CAD: Coronary Artery Disease
HT: Hypertension
COPD: Chronic Obstructive Pulmonary Disease
DM: Diabetes Mellitus
HF: Heart Failure
CRF: Chronic Renal Failure
RM: Rheumatological Disease
AST: Asthma
DVT: Deep Vein Thrombosis
EPL: Epilepsy
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Figure 1: D-dimer positive patients

Table 5: Comparison of the results of D-dimer positive and 
D-dimer negative patients

(-) D-Dimer (+) D-Dimer 
*p.

N % N %

Result

DS 1207 83,65% 1146 58,23%

,001

ICU 127 8,80% 338 17,17%

CLN 101 7,00% 463 23,53%

TR 8 0,55% 14 0,71%

EX 0 0,00% 5 0,25%

UA 0 0,00% 2 0,10%

TOTAL 1443 100% 1968 100%

* Significance level according to Pearson Chi-square test results.
DS: Discharge
ICU: Intensive care unit
CLN: Clinic
TR: Treatment rejection
EX: Exitus
UA: Unauthorized abandonment

of PE, a normal D-dimer (<500 ng/mL) effectively excludes 
PE and usually no further testing is required in this regard8. 
In our study, PE was diagnosed in 7 out of 1443 negative 
D-dimer cases. In this study, the sensitivity of D-dimer 
was 91.36%, specificity 43.12%, positive predictive value 
3.76%, and negative predictive value 99.51%. 

D-dimer levels increases in advanced ages (>50 years)9. 
In a multinational prospective study, the proportion of pa-
tients in whom PTE could be excluded without false-neg-
ative findings was reduced from 6.4% to 30% by adding 
10 mg/L to age, instead of the standard 500 mg/L D-dimer 
level in patients aged> 50 years10. In our study, we used the 
age-adjusted formula when determining the threshold value 
for old patients. 

Acute diseases increases D-dimer levels9. In a study by 
Giuseppe Lippi et al.  including 1647 patients who admitted 
to the emergency department and D-dimer levels checked 
with a preliminary diagnosis of VTE, the most common di-
agnoses were 15.6% infection, 12.1% VTE, 9.4% syncope, 
8.9% cardiac failure, 8.2% trauma and 5.8% malignancy re-
spectively11. In the study of Halide Akbaş et al.  involving 
671 patients, the most common diagnoses in patients with 
high D-dimer levels who admitted to the emergency depart-
ment were 19% infection, 15.9% heart and circulatory dis-
eases, 12.9% non-specific diseases, 12% atypical chest pain, 
10.7% malignancy and 7.6% PE respectively12.  Likewise, in 
our study, PE was diagnosed only in 74 patients (10.54%), 
while the most common diagnoses were 33.61% (n=236) 
pneumonia and 13.96% (n=3). 98) ACS. 

Cancer is an important cause of venous thrombosis13. 
Levitan et al., in their study,  reported a high incidence of 
VTE in cancer patients14. Elderly patients with lung cancer 
complicated with PE have dyspnea, chest pain, and/or he-
moptysis15. These findings are similar to the clinical presen-
tation of PE16.  As a matter of fact, in our study, malignancy 
was detected in 18 patients (2.56%) in the newly diagnosed 
positive D-dimer group, while the most common accompa-
nying disease was malignancy with a rate of 24.57% (n=374) 
out of 1522 patients with a previous diagnosis. 

Studies have concluded that there is a positive correla-
tion between plasma D-dimer levels and stroke17. Joan Mon-
taner et al., in their study to elucidate the etiology of stroke, 
showed that D-dimer levels are high in acute, subacute, and 
chronic periods18. Folsom et al. found that high serum basal 
D-dimer levels are associated with ischemic and cardioem-
bolic stroke19. In our study, obstructive CVD was found in 
3.13% (n=22) of the newly diagnosed patients.

D-Dimer level increases in renal dysfunction9. Gregor 
Linder et al., in their study on 1305 patients, found that 
D-dimer levels increased in patients with eGFR<60 mL/
min20. In our study, chronic renal failure was found in 6.37% 
(n=97) of D-dimer positive cases. 

D-dimer levels increase during normal pregnancy21. In a 
study conducted on healthy pregnant women by measuring 

care unit, while 7.00% (n=101) were hospitalized. D-dimer 
was positive in 13 out of 28 pregnats patients without any 
additional pathology.

In this study, the sensitivity of D-dimer was 91.36%, 
specificity 43.12%, positive predictive value 3.76%, and 
negative predictive value 99.51%, respectively. 

Discussion 

The D-dimer test is best used in conjunction with clinical 
probability assessment in the diagnosis of PE. The negative 
predictive value of the D-dimer test, studied with quantita-
tive methods, is high  and a normal D-dimer level excludes 
acute PTE or DVT with a sensitivity of >95%, especially 
in outpatients, patients without comorbidities, and with low 
and moderate clinical probability7,8.  

The specificity of plasma D-dimer level is low9. In our 
study, PE was diagnosed in only 74 of 1968 D-dimer posi-
tive cases. However, for patients considered to be at low risk 



62 Eurasian Journal of Critical Care. 2022;4(2): 58-62D-dimer Levels and Prognostic Features in Pulmonary Embolism

D-dimer levels during the three trimesters, D-dimer levels 
increased progressively during pregnancy and reached the 
highest level in the third trimester22. In our study, 13 out of 
28 pregnant patients were found to have positive D-dimer 
with no additional pathology. 

The specificity of plasma D-dimer levels in the diagnosis 
of PE is low9. Halide Akbaş et al., in their study that D-dimer 
levels were not effective in predicting hospitalization12. How-
ever, in our study, although the diagnosis of PE was low in 
D-dimer positive cases, other diseases requiring hospitaliza-
tion were found to be significantly higher (p<0.05). While the 
rate of hospitalization to ICU was 17.2% in D-dimer positive 
patients, this rate was 8.8% in D-dimer negative patients. The 
clinical hospitalization rate was 23.5% in D-dimer positive 
patients whreas this rate was 7% in D-dimer negative patients.

Limitations
Since our study is retrospective, the lack of some data, such 
as risk scoring, is the limiting factor for our study.

Conclusion

D-dimer has a low specifity in the diagnosis of PE. Howev-
er, other than PE, the rate of patients requiring clinical and 
especially ICU hospitalization is high in D-dimer positive 
cases. Therefore, even if PE is not detected in D-dimer pos-
itive cases, it is thought that further investigation should be 
considered having in mind the probability of serious condi-
tions such as malignancy that may not be detected during 
emergency examination and investigations. There is need 
for new studies on this subject.
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Introduction

The elderly population is increasing all over the world. Peo-
ple over the age of 65 made up 7.5% of the population in our 
country in 2012. This rate is expected to increase to 10.2% 
in 2023, 20.8% in 2050 and 27.7% in 2075(1). According 
to TurkStat data, life expectancy at birth is estimated to be 
74.6 years for 2010 and 78.5 years for 2050 for both sexes; 
life expectancy at birth for 2013 is 74.7 years for men and 
79.2 years for women, and it is estimated that this ratio will 
be 75.8 years for men and 80.2 years for women in 2023(2). 
In the United States of America (USA), the elderly popu-
lation constitutes 13% of the population but accounts for 
more than 1/3 of hospitalizations and total health expendi-
tures. (3). Various factors such as changes in family struc-
ture, economic conditions, and women working outside the 
home contribute to the decline in the care of the elderly in 
the home(4).

The emergency department plays an important role in 
the care of nursing home residents, facilitating the manage-
ment of unexpected illness and injury, acute care and hos-

pitalization(5).  Long-term care patients are a very small 
proportion of ED patients, but their health needs require a 
large share of resources(6). Older adults may often have 
multiple comorbidities, complex medical histories, cogni-
tive impairment and dementia, and have limited abilities and 
physiological capacities to compensate for critical illness. 
Their limitations in vision, hearing and cognitive function 
may alter their ability to express symptoms, tell their medi-
cal history and even give personal information(5). Many of 
these patients have a progressive neurological disease such 
as Alzheimer’s or vascular dementia. When elderly nursing 
home residents are ill, they are often brought to the emer-
gency department with current symptoms and little docu-
mentation about their illness(3). All these factors take up a 
significant amount of time of the physicians and other health 
personnel in the emergency department, as well as increas-
ing the length of stay of these patients in the emergency 
department and increasing the number of examinations and 
consultations.

The World Health Organization (WHO) takes into ac-
count the ¬chronological definition of old age and considers 
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Abstract

Background: Emergency deparment (ED) has an important role at the care of nursing home residents and acts facilitator role at the acute care, admission to 
the hospital, unexpected injuries and hospitals.  Our research is aiming the evaluation of the demographic and clinical features of the nursing home patients 
applying to ED.

Materials and methods: The nursing home residents who are aged 18 and over 18 applying to ED at the date between 15.04.2014-15.05.2015 are included to 
this respective study. In the study, demographic information of the patients and diagnosis and treatment information in the emergency room were evaluated.

Results: 51 (52%) of the patients are male. The average age of them is 73. The most frequent disease observed in their medical history is Alzheimer’s disease. 
The physical examinations of the patients resulted that they have cachexia and dehydration. The oftenest diagnosises detected are lung disease (23.5%), infec-
tion (22.4%) and malnutrition (22.4%). It has been also detected that 45% of them admitted to hospital and 3.1% of them are to die. The rate of intensive care 
admission is 64% while the service admission rate is 36%. 

Conclusion: The rate of the admission of the nursing home residents to ER and especially to intensive care units is quite high. To ameliorate this condition, 
training and supervision of the nursing home workers should be made more carefully and often. Since we do not have sociodemographic and clinical data 
about the nursing home residents applying to ED, more study must be made about this area.
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In our literature search, we found that there are few 
studies worldwide on the assessment of nursing home ad-
missions to the emergency department. The purpose of our 
study is to examine the demographic and clinical character-
istics of nursing home patients admitted to the emergency 
department who cause high rates of hospitalization and in-
tensive care unit admissions.

Materials and Methods

This retrospective descriptive epidemiological study was 
initiated with the decision of the Education Planning Com-
mittee of Kayseri Training and Research Hospital dated 
12/11/2015 under number 47. Patients aged 18 years and 
older who presented to the emergency department of our 
hospital between 15.04.2014 and 15.05.2015 and were ac-
commodated in nursing homes and private care facilities 
were included in the study. The parameters to be studied 
were printed on a form. The information about the patients 
was entered into the forms by the physicians in the respec-
tive departments. The information used and analyzed in our 
study came from scanning these forms and records.

The research data were entered into the IBM SPSS 20.0 
statistical program and reviewed after data entry was com-
pleted.

Descriptive statistics (frequency, percentage distribu-
tion), chi-square test for comparison of categorical variables 
between two groups, one-way analysis of variance (Anova, 
F-test) for comparison of more than two group averages, 
t-test for students between different groups of social vari-
ables, and paired samples t-test for different variables of the 
same groups were used as statistical analysis in the analysis 
of the data obtained from the study evaluation forms. Re-
sults are expressed in terms of mean±SD or frequency (per-
centage); p < 0.05 was considered statistically significant at 
95% confidence interval.

The emergency department of our hospital consists of 4 
departments. It consists of the examination unit, which usu-
ally treats patients in the green zone (sore throat, urinary 
symptoms, abdominal pain, etc.); the trauma unit, which 
treats trauma patients with low trauma score; the monitored 
observation unit, which treats patients with chest pain, un-
consciousness, severe respiratory distress, melena, etc. or pa-
tients with poor general condition are treated; and the resusci-
tation unit, where unconscious patients, patients with cardiac 
arrest, patients with high trauma score, patients with poor 
general condition, ventricular tachycardia (VT),  ventricular 
fibrillation (VF), or patients requiring isolation are treated. 

Results

The study included 98 nursing home and elderly home pa-
tients over 18 years of age who presented to the emergency 

this period as¬ “65 years and older”. The older population is 
also divided into subgroups. The age group of 65-74 years 
is defined as young age or early age, the age group of 74-84 
years as old age or middle age, and the age group of 85 years 
and older as oldest age or advanced age(7).  However, the 
WHO definition is used as a basis in national and interna-
tional studies of aging.

Old age is considered a physiological event and is de-
fined as the loss of physical and mental powers in such a 
way that they cannot be restored, the decrease of the organ-
ism’s potential to establish a balance between internal and 
external factors, and the physical and mental deterioration of 
the person(8). The physical, mental and social changes that 
occur with age lead to a decrease in the functional capacity 
of older people and increase their need for assistance(9).

The problems that occur in old age are not only due to 
chronological aging. In addition to rapid population growth, 
urbanization, conversion to nuclear family due to internal 
and external migration, decrease in the number of extend-
ed families, economic problems, women’s participation in 
the labor force, lack of suitable and sufficient space for the 
elderly due to downsizing of houses as a result of conver-
sion to nuclear family, young people’s view of old age, in-
tergenerational communication problems, deterioration of 
health in old age, and addiction have made home care for 
the elderly more difficult. Although the traditional approach 
in our country has been to house the elderly in the family, 
for the above reasons, the elderly in our country are now 
being housed in facilities that are different from the family 
environment, and the need for services for the elderly in our 
major cities is increasing(10).

Despite the importance of emergency services in the care 
of nursing home patients, there have been few studies of the 
use of emergency services by these patients in the United 
States. The aging of society is leading to increasingly fre-
quent problems with health care services for the elderly. It 
is known that the geriatric age group accounts for approx-
imately 15% of all emergency department admissions, and 
this is expected to increase to 25% in the 2020s(11). 

Most emergency physicians are not specifically trained 
in geriatric care, and many report that they are not comfort-
able managing these patients(12). Knowledge of the charac-
teristics of geriatric conditions presenting to the emergency 
department can be helpful in making the correct diagnosis 
and providing emergency treatment. Older patients have 
been reported to present to the ED more frequently and with 
more complex problems than younger patients, to require 
more intensive care, to undergo more radiologic and labora-
tory procedures, to stay longer in the ED, and to be admitted 
to hospitals and intensive care units more frequently than 
other age groups(13).

 Of the elderly patients discharged after admission to the 
ED, 27% return to the ED, are admitted as inpatients, or die 
within 3 months(10).
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department between 04/15/2014 and 04/15/2015. Fifty-one 
(52%) of the patients were male and forty-seven (48%) were 
female. The average age was 73 years. The most common 
age group was 75-84 years, followed by 65-74 years. The 
demographic data of the patients are shown in Table 1.

Analysis of the patients’ vital signs at the time of ad-
mission revealed that the measured temperature was above 
37.5 in 9.2% of the patients. In addition, in 12.2% of these 
patients, the mean arterial pressure (MAP) was less than 65 
mmHg.

When analyzing the presenting complaints, it was found 
that the most common reasons for admission were neuro-
logical and respiratory problems, each accounting for 18%. 
All the main reasons for admission are shown in Table 2 in 
number and percentage. 32.7% of patients had more than 
one complaint.

The most common disease was Alzheimer’s disease. 
Hypertension and diabetes mellitus were the second and 
third most common diseases. The rates of requested ex-
aminations are shown in Table 2. The most frequently re-
quested imaging modality was direct radiography, at 54%. 
computed tomography (CT) of the brain was requested in 
34% of cases. 

On physical examination, the general outlook of the 
patients was rated as 20.4% poor, 40.8% fair, and 38.8% 
good. Cachexia and dehydration were noted in 24% of pa-
tients. Absence of swallowing reflex in 14.3% of patients, 
presence of positive thoracic interrogation findings in 34.7% 
and positive abdominal examination findings in only 7.1% 
of patients. It was found that 6.1% of patients already had 
a urinary catheter and 14.3% of patients did not have an 
electrocardiography (ECG) in sinus rhythm. In 29.6% of 
patients, the glaskow coma scale (GCS) score was 14 and 
below, whereas in the other patients, a GCS score of 15 was 
obtained.

In a systematic analysis of the patients’ diagnoses, the 
most common diagnosis was pulmonary disease (23.5%), 
followed by infections and malnutrition (22.4%). Mental 
status disorder and acute renal failure (ARF), chronic renal 
failure (CRF), or abnormal electrolyte findings were found 
in 21.4% of diagnoses. These diagnoses were followed by 
cerebrovascular events. The systemic diagnoses of the pa-
tients are listed in Table 4.

Table 1: Sociodemographic characteristics

Gender Number (n) Percentage (%)

Male 51 52

Female 47 48

Age groups

18-64 21 21

65-74 25 26

75-84 30 31

85 and above 22 22

Social security

Social Security Administration 57 58

Green card 20 20

No social security 21 22

Form of transfer

Outpatient clinic 73 75

Nursing home vehicle 24 24

Private vehicle 1 1

Application unit

Resuscitation 60 61

Trauma 15 16

Supervised observation 12 12

Examination 11 11

Admission time range

08:00-16:00 56 57

16:00-24:00 28 29

00:00-08:00 14 14

Table 2: Main complaints at admission

Main complaint Number (n) Percentage (%)

Neurological problem 18 18.4

Problem with respiratory tract 18 18.4

Swallowing disorder 14 14.3

Falling 13 13.3

Fire 9 9.2

Gastrointestinal System (GIS) 
symptoms

8 8.2

Chest pain 2 2

Abnormal laboratory findings 2 2

Other 14 14.3

Total 98 100,0

Table 3: Number and percentage of blood and other tests 
ordered.

Blood and other tests requested Number (n) Percentage (%)

Complete blood count 80 81.6

Emergency biochemistry 78 79.6

Coagulation tests 73 74.5

Cardiac enzymes 53 54.1

Blood gas 41 41.8

Complete urinalysis 37 37.8

Fasting blood glucose 30 30.8

Other examinations 20 20,4
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When interventional procedures were analyzed, urinary 
catheter insertion was the most common procedure. When 
patients were analyzed by outcome, it was found that 52% of 
patients were discharged and 35% were hospitalized. It was 
noted that 9 patients were referred to the intensive care unit. 
Adding this figure, it was found that 45% of patients were 
hospitalized and 3.1% died. No statistically significant dif-
ference was found when the outcome of patients was com-
pared with age groups (p=0.418).

When patients were analyzed by place of hospitalization, 
it was found that 64% were admitted to the intensive care 
unit (ICU) and 36% to the infirmary.

When comparing the place of admission and length of 
stay in the ED, it was found that the length of stay in the ED 
was significantly different and longer for patients admitted 
to the resuscitation unit than for patients admitted to other 
units (f=6.61, p˂0.001). It was found that the majority of 
trauma patients were discharged within one hour, while the 
majority of monitored observation patients were discharged 
within 60-120 minutes. In the resuscitation unit, where the 
majority of patients were evaluated, it was found that the 
evaluation of 46.7% of the patients was completed between 
2-4 hours. The resuscitation unit was the 2nd unit where pa-
tients stayed the longest (41.7%; >4 hours). 

32.7% of the patients had more than one presenting com-
plaint. However, there was no significant difference between 
the presence of more than one presenting complaint and the 
length of stay in the emergency department (p=0.26). How-
ever, in the presence of more than one complaint, the out-
come of the patients was different even if not statistically 
significant. While the discharge rate was 60.6% in patients 
without multiple complaints, it was 34.4% in patients with 
multiple complaints. In addition, the hospitalization rate of 

patients with more than one complaint increased signifi-
cantly. While the hospitalization rate was 28.8% in patients 
without more than one complaint, it was 50% in those with 
more than one complaint. Statistically significant results 
were obtained when the presence or absence of more than 
one complaint was compared with the general appearance 
of the patients (p˂0.05). Only 10.6% of the patients without 
more than one complaint had a poor general condition while 
40.6% of the patients with more than one complaint had a 
fair and poor general condition.

Although statistically significant results were not found 
when the time of admission and the units in which the pa-
tients were evaluated in the emergency department were 
compared, patients were most frequently admitted to the 
emergency department by 112 ambulance and then most fre-
quently by nursing home vehicle in all time periods.

Patients with a history of Alzheimer’s disease were more 
likely to be diagnosed with malnutrition (p˂0.005), but the 
presence of a history of Alzheimer’s disease was not sig-
nificant in terms of ARF, CRF and electrolyte disorders 
(p=0.05). Nephrology and neurology consultations were re-
quested at similar rates in patients with and without a history 
of Alzheimer’s disease.

Significant results were obtained when the patients were 
analyzed in terms of outcome and hospitalization according 
to GCS (p˂0.05, f:15,616). Of the patients with GCS≤14, 
51.7% were hospitalized and 20.7% were referred for in-
tensive care. However, 66.7% of patients with a GCS of 15 
were discharged.

A statistically significant difference was found when pa-
tients were compared according to GCS according to the di-
agnoses of ARF, CRF, abnormal electrolyte findings, which 
was similar to the result obtained in the GCS-nephrology 
consultation comparison (p<0.01). While 48.3% of patients 
with GCS≤14 had ARF, CRF or electrolyte disturbance in 
their diagnosis, 44.8% of these patients were asked for ne-
phrology consultation. These rates were 10.1% and 7.2% in 
patients with a GCS of 15.

Although there was no statistically significant difference 
between the GCS and the request for neurological consulta-
tion and the diagnosis of cerebrovascular disease, it was no-
table that 76% of patients with a GCS≤14 were not diagnosed 
with a cerebrovascular event and 83% of these patients were 
not asked for a neurological consultation (p=0.32). Howev-
er, when comparing GCS diagnosis to mental status disorder 
diagnosis, 45% of patients with a GCS≤14 were diagnosed 
with a mental status disorder (p˂0.001).

The comparison of patients with a fever of 37.5 and above 
with patients with a current clinical diagnosis of infection was 
also significant (p<0.01). However, it was noted that 13 pa-
tients had normal fever despite a diagnosis of infection.

Patients who had dehydration on physical examination 
were more likely to be diagnosed with ARF, CRF, abnormal 
electrolyte findings, and malnutrition (p<0.01).

Table 4: Systemic group-specific diagnoses received by patients.

Diagnoses Number (n) Percentage 
(%)

Diseases of the lungs 23 23,5

Infectious diseases 22 22,4

Malnutrition 22 22,4

Mental state disorder 21 21.4

ARF, CRF, or abnormal electrolyte 
findings 21 21.4

Cerebrovascular incident 17 17.3

Heart disease 10 10.2

GIS diseases 7 7.2

Non-cardiac chest pain 3 3.1

Drug intoxication or side effect 3 3.1

Diseases of the urogenital system 2 2

Injury of limbs 3 3.1

Trauma to chest, abdomen, or pelvis 5 5.1

Miscellaneous trauma 7 7.1
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Patients diagnosed with ARF, CRF, and electrolyte dis-
turbances were more likely to have a nephrology consulta-
tion requested than other patients (p<0.01). Half of the pa-
tients diagnosed with ARF, CRF and abnormal electrolyte 
findings remained in the emergency department for more 
than 2 hours.

When patients were analyzed by length of stay in the 
ED, 71.4% of patients stayed longer than 2 hours in the ED. 
The highest rate was found between 120 and 240 minutes 
(39.4%).

When patient outcomes and hospitalizations were an-
alyzed according to mean arterial pressure (MAP) at the 
time of admission, only 16.7% of patients with an MAP˂65 
mmHg were discharged, and more than 80% were admitted 
or referred as inpatients. 4/5 of hospitalized patients were 
admitted to the intensive care unit. Of the patients with 
MAP≥65 mmHg, 57% were discharged. Similarly, 57.5% of 
these patients were treated in the intensive care unit.

When the length of stay of patients in the emergency de-
partment was analyzed according to the time of admission, 
no significant difference was found.

Only 2% of patients were readmitted to the ED within 
the last 72 hours.

Finally, no significant difference was found between age 
groups in terms of patient outcome and length of stay in the 
ED.

Discussion

Of the patients included in the study, 51 (52%) were male and 
47 (48%) were female. In studies conducted abroad, the pro-
portion of female patients ranged from 63 to 72%(3,5,6,14). 
The reason for this difference could be the small total num-
ber of patients in our study and the sociocultural differences 
between our country and other countries. In our study, the 
mean age was 73 years and 4/5 of the patients were geriatric 
patients. In the study by Ackermann R. et al, the percent-
age of geriatric patients was 84%, which was similar to our 
study(3).

Sixty-one percent of the patients were examined in the re-
suscitation department of our emergency department, which 
was determined to be the red area. Although there was no simi-
lar classification in the studies, in a study conducted in Canada, 
35.3% of patients were classified as very urgent (emergent) in 
a narrow classification (nonurgent, urgent, emergent(6)). The 
reason for the significant difference could be that most patients 
in nursing homes in our country have advanced illnesses that 
can no longer be cared for by their relatives and need to be 
treated, and these patients have to be waited on by their care-
givers in desperation until their consciousness changes and are 
then taken to the emergency room.

¾ of patients were admitted to the hospital by ambu-
lance. In a study conducted abroad, the rate of admission 
by ambulance was 80%(4). This rate is similar to that in our 

study. The reasons for the high rate of admission to the am-
bulance may be that the care centers do not have a sufficient 
number and equipment of vehicles, the general condition of 
the patients is poor, and the patients do not have the possi-
bility of outpatient admission. 

More than half of the patients were admitted during 
working hours. This rate was reported as 44% in the study 
by Wang H. et al, 42.9% in the study by Ackermann R. et al, 
and 56.8% in the study by Iwata M. et al(3,5,14). This dif-
ference may be due to the fact that nursing home staff, who 
provide continuous care to patients, work during the day and 
sufficient staff are available during working hours. 

When patients were analyzed by admission complaints, 
the most common reasons for admission were neurological 
(18%) and respiratory (18%) conditions. In a study by Ack-
ermann R. et al, which is similar to our study, respiratory 
problems were the most common reason for admission and 
the second most common reason for admission was mental 
status change(3). In a meta-analysis of twenty-seven stud-
ies, the most common prior diagnosis when patients were re-
ferred to the emergency department was pneumonia (11%), 
and the second and third most common diagnoses were soft 
tissue injuries and fractures, each with 10%(15). The fact 
that alzheimer’s disease (AD) is the most common chron-
ic disease in our study and that these patients often present 
with neurologic and respiratory problems due to acute al-
terations in consciousness may be the reason for the high 
rate of patients with respiratory and neurologic complaints 
in our study.

The most common diagnostic blood count and emergen-
cy biochemistry values were requested from the patients. 
The third most frequently requested blood test was the mea-
surement of cardiac enzyme levels. Because nursing home 
patients are usually frail, have limited information about 
their background and illnesses, and do not have adequate 
awareness at the time of admission, blood tests and imag-
ing are requested for diagnostic purposes. In addition, the 
majority of patients included in our study were elderly, and 
some diseases in elderly patients have atypical findings and 
presentations. 

Although direct radiography was requested in 55% of 
our patients, CT in 47%, ultrasonography (USG) in 7.1%, 
and magnetic resonance imaging (MRI) in 6.1%, these rates 
were 85.4% direct radiography, 35% CT, 2.8% USG, and 
0.7% MRI(6) in a similar study. The small number of trauma 
patients in our study may have caused this difference. We 
think that the fact that there was a period of approximately 
8 years between the date of the similar study and our study 
is responsible for the higher rates of computed tomography 
and MRI orders in our study. New imaging modalities can 
be used frequently to prevent malpractice and misdiagnosis. 
We believe that the number of USG orders has increased 
because of the widespread use of USG by emergency phy-
sicians and the ease of access to the radiology specialist on 
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daily duty in the emergency department of our hospital. 
Physical examination of our patients revealed cachexia 

in ¼, dehydration in ¼, and impaired oral hygiene in 41%. 
The high rate of cachexia and dehydration in nursing home 
patients suggests that the nutritional needs of patients are not 
being adequately met. To ensure that these patients are fed ac-
cording to their caloric needs and adequate hydration, the nec-
essary staff, especially the dietitian, should be available with 
adequate equipment. It is believed that the necessary care to 
provide adequate and balanced nutrition to these patients is 
not shown and is more likely to be neglected than financial 
concerns. The fact that patients’ oral hygiene is also compro-
mised indicates that their personal care is inadequate. 

The most common diagnoses are pulmonary disease, in-
fection, malnutrition, mental status disorders, ARF-CRF, or 
abnormal electrolyte findings. In a study by Sahryn L. et al, the 
most common diagnoses were falls, abnormal laboratory find-
ings, and respiratory system problems(16). In another study, the 
most common diagnoses were sepsis and infectious diseases 
23.7%, cardiac disease 20.9%, trauma 18%, respiratory disease 
15.5%, and genitourinary system disease 14.9%(5). In a similar 
study, the most common diagnoses were musculoskeletal sys-
tem problems (24%), cardiovascular system diseases (16%), 
and respiratory system diseases (13%)17).

Mental status disorder in patients can have many causes; 
it can occur secondary to events such as infections, abnor-
mal electrolyte findings, cerebrovascular disease (SVD), or 
primary causes such as Alzheimer’s disease. The reason for 
the low number of cardiac system diagnoses in our study 
is that patients in nursing homes in our city are usually 
end-stage patients, and these patients usually come to the 
emergency department with diagnoses such as poor general 
condition, mental status disorders, oral intake disorders, and 
respiratory distress.

The most common procedure was the insertion of a uri-
nary catheter. This procedure is now widely used as diagnos-
tic urine test (UA) in patients with impaired mental status 
and inability to urinate, and urinary catheterization in criti-
cally ill patients (sepsis, etc.) with ARF-CRF and electrolyte 
disturbances who need to undergo fluid intake follow-up 
during follow-up.

When patients were analyzed by the outcome, it was 
found that 52% were discharged and 45% were hospitalized. 
Three percent of patients had their tumor removed. Our hos-
pitalization rates are similar to those reported in the litera-
ture(3,5). 2/3 of hospitalized patients were admitted to the 
intensive care unit. However, in a study by Wang H. et al.(5), 
this rate was 19.5%. The lack of clear criteria for intensive 
care unit admission leads to a higher rate of hospitalization 
of nursing home patients with multiple diseases who need 
close follow-up and special care. 

When the patients are analyzed according to the length 
of stay on the basis of their place of admission, the patients 
who wait the longest in the emergency department are the 

patients admitted to the resuscitation unit. On the other 
hand, patients admitted to the trauma unit wait the least. The 
reasons for waiting longer for patients admitted to the resus-
citation unit are that the general condition of the patients is 
worse and more tests are needed for diagnosis, the patients 
usually have more problems combined together and there-
fore more consultations are requested, and the time until 
the intensive care unit is found and the referral process is 
realized is prolonged in intensive care unit bed occupancy. 
The reasons for the low waiting time of patients admitted 
for trauma may be that the traumas in the patients are mostly 
local and low energy, the patients can usually be diagnosed 
quickly with x-ray and blood tests that would prolong the 
length of stay of the patients are not requested.  

When the outcome of the patients according to the place 
of admission is analyzed, it is seen that the highest rates of 
hospitalization and referral are from the resuscitation and 
examination unit. The reason for this high rate of hospital-
ization and referral in the examination unit, which is normal-
ly considered to be the green area, is that patients who are 
evaluated here after being brought by outpatient or nursing 
home vehicle are then transferred to the yellow area. During 
this period, the duration of examination and evaluation in 
this area, where the highest patient density is experienced in 
the emergency department, is prolonged in parallel with this. 

Hospitalization rate and deterioration in general appear-
ance increase in patients with multiple complaints. Since 
these patients with multiple complaints are complicated pa-
tients, the consultation rate and hospitalization rate increase 
in parallel. 

Malnutrition and cachexia are more common in patients 
with Alzheimer’s disease. On the other hand, ARF, CRF and 
electrolyte disorders, nephrology and neurology consulta-
tions were found equally in patients with and without a his-
tory of Alzheimer’s disease. The reason for this is that these 
patients receive sufficient fluid intake but do not receive 
adequate and balanced nutrition and remain malnourished. 
Even with adequate fluid intake, patients are not diagnosed 
with ABI, CRF and electrolyte disorders and nephrology 
consultation is not requested. Neurology consultation is not 
requested as there is no significant change in the level of 
consciousness of these patients.

When the outcome and hospitalization of patients ac-
cording to GCS were analyzed, it was found that patients 
with GCS˂15 had a higher rate of hospitalization and were 
also hospitalized in the intensive care unit at a higher rate. 
Among patients with GCS˂15, 48.3% were diagnosed with 
ARF, CRF or electrolyte disturbance, and 44.8% of these 
patients were asked for nephrology consultation. These pa-
tients living in the nursing home with a borderline level of 
consciousness are monitored by caregivers who do not have 
adequate training, while partial changes in their conscious-
ness and oral intake are not taken into account and they are 
followed for a long time in this way. Patients are usually 
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brought to the emergency room when acute symptoms such 
as fever, seizures, etc. develop. Therefore, these patients 
are diagnosed with ARF and abnormal electrolyte disorders 
when they are brought to the emergency department. 

It was found that the patients’ GCS score did not affect 
the request for a neurological consultation. In patients with a 
history of dementia, no neurological consultation is requested 
if there is no difference between patients with dementia in the 
past, if the neurological examination is normal, or if a meta-
bolic disorder explains the change in consciousness. Howev-
er, about half of the patients with GCS˂15 have mental status 
disorder, and most of the patients’ mental status disorders are 
thought to be due to dementia and metabolic causes in the past. 

 Physical examination of the patients revealed that nu-
tritional problems were associated with cachexia, dehydra-
tion, and impaired oral hygiene. Although the presence of 
cachexia in patients may be associated with dementia, dehy-
dration and impaired oral hygiene suggest that patients are 
not adequately nourished or properly cared for. 

The average length of stay in the emergency department 
was 4 hours. This duration was calculated to be approxi-
mately 5 hours (289 min) in the study by Wang et al.(5) After 
a clinical diagnosis is made, patients are rapidly transferred 
to the wards for further investigations, necessary treatments 
are initiated in the wards, and consultations that are consid-
ered less urgent should also be requested in the appropri-
ate departments after hospitalization. It was found that the 
waiting time in the emergency department did not affect the 
outcome of patients. 

 Patients with a mean arterial pressure ˂65 mmHg were 
usually admitted as inpatients. These patients were admitted 
to the ICU at a high rate of 4/5. Because these patients had 
poorer general health and required positive inotropic sup-
port, they were more likely to be admitted to the ICU. 

Only 2 (2%) patients were admitted to the ED within the 
last 72 hours. A similar rate (3%) was found in the study by 
Wang et al.(5)

Limitations 
The main limitations of the study are the small number of 
nursing homes and patients in our country and the retrospec-
tive nature of the study. Another important limitation is the 
small number of patients with sufficient data. Another lim-
itation of the study is that the examination results of patients 
admitted to the emergency department were subject to the 
interpretation of the examining physician. 

Conclusion

Our study was important in evaluating the admissions of nurs-
ing home patients to the emergency department and ensuring 

that the necessary precautions are taken. Our study demon-
strated the importance of having the necessary history infor-
mation and care from trained staff to avoid wasting time with 
these complicated patients who come to the ED with very lit-
tle information. Again, thanks to the special units to be set up 
for these patients, unnecessary visits to the emergency room 
and requests for examinations can be avoided. Although im-
portant because it is one of the rare hospice studies conduct-
ed in our nation’s emergency departments, it is obvious that 
many more studies should be conducted. 
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Introduction

Coronavirus disease 2019 (COVID-19), a novel disease 
caused by severe acute respiratory syndrome coronavirus 
2 (SARS-CoV-2), emerged in China in December 2019 
and quickly spread worldwide1. Various restrictions have 
been implemented by governments, including a national 
curfew in many countries2. To reduce the spread of the 
virus, businesses, schools, and childcare facilities closed 
worldwide. Social distancing measures were helpful and 
necessary for slowing down the transmission of the virus3. 
Similarly, social restrictions were imposed in many countries. 
The effect of those regulations on rates of hospitalization for 
head trauma (HT) injuries, especially pediatric HT (PHT), 
is still unknown.

PHT is one of the most important medical problems 
worldwide, and one of the most common causes of 
morbidity and mortality in the pediatric population4.Studies 
have shown that more than 500,000 children present to 

emergency rooms due to HT; 60,000 receive inpatient 
treatment and 7,000 die each year in the United States5. 
Many of the injuries that cause PHTs are preventable, and 
with appropriate precautions the number of injuries and 
adverse consequences could be reduced6. 

This study evaluated PHT cases presenting to a tertiary 
emergency department during the pre-COVID-19 pandemic 
(PCP) and COVID-19 pandemic (CP) periods. We also 
obtained demographic and injury profiles of PHT cases and 
compared them between the two periods. To the best of our 
knowledge, this is the first study to focus on PHT during 
the CP.

Materials and Methods

In total, 6,158 patients with HT under the age of 18 years, 
who presented to the emergency department of the tertiary-
level University of Health Sciences, Bursa Yüksek Ihtisas 
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Abstract

Background: We compared the pre-COVID-19 (2019–2020) and COVID-19 (2020–2021) periods in terms of the incidence of pediatric head trauma (PHT) cases. 
The incidence of PHT during the pre- COVID-19 pandemic (PCP) and COVID-19 pandemic (CP) periods was investigated.

Materials and Methods: A total of 6,158 patients with PHT seen in a tertiary emergency department between March 15, 2019 and March 15, 2021 were ret-
rospectively reviewed. 1,198 patients for whom were included in the study. The age, gender, type of trauma, Glasgow Coma Scale score, computerized brain 
tomography findings, and consultation results of the patients were recorded.

Results: The records of 729 and 469 PHT cases in the PCP and CP periods were analyzed, respectively. The number of patients with PHT was significantly lower 
in the CP period (p < 0.001). While the incidence rates of falls, traffic accidents, and bicycle accidents were higher in the PCP period (p > 0.05), trauma rates 
were lower in the CP period (p < 0.001). The incidence of falling from a height was highest in the 7–12 years age group (p < 0.05). Cranial fracture, and epidural, 
subdural, and intracranial bleeding rates, were higher (p > 0.05) in the PCP period. While the mortality rate was higher in the PCP period, the treatment refusal 
rate was higher in the CP period (p < 0.001).

Conclusion: The rate of PHT decreased, while treatment refusal rates increased during the CP period. However, mortality rates due to PHTs were higher before 
the CP.

Key words: COVID-19, emergency department, pediatric head trauma, pre-pandemic, pandemic
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Training & Research Hospital (Bursa, Turkey) between 
15 March 2019 and 15 March 2021, were retrospectively 
reviewed. In total, 4,956 patients who had minor HT 
(Patients without loss of consciousness, amnesia, vomiting, 
diffuse headache) but did not require a consultation, and 4 
who did not have a consultation note, were excluded from 
the study. Ultimately 1,198 patients for whom a neurosurgery 
consultation was requested and information was available 
were included (Figure 1). Written approval was obtained 
from the ethics committee of the hospital during the planning 
phase of our study (2011-KAEK-25 2021/04-15 ).

Patient data were obtained from patient cards and 
epicrisis reports, obtained from the hospital’s patient 
information management system. The age, gender, type of 
trauma, Glasgow Coma Scale (GCS) score, computerized 
brain tomography (CBT) findings, and consultation results 
were recorded. On CBT scans, intracranial hemorrhage, skull 
fractures, epidural hematomas, and subdural hematomas 
were considered as severe traumatic brain injury. Patients 
under the age of 18 without HT were excluded. The patients 
were divided into two groups as PCP and CP period.

The chi-square test was performed to compare the PCP 
and CP periods in terms of patient gender, GCS severity, 
trauma type, injury type, and outcome; only outcome 
showed significance (p < 0.001).

Statistical Analysis

IBM SPSS Statistics for Windows (version 21.0; IBM 
Corp., Armonk, NY, USA) was used for the statistical 
analyses. As descriptive statistics, continuous variables 
are expressed as median (interquartile range, IQR), while 
categorical variables are expressed as number (%). The 
Kolmogorov-Smirnov test was used to test the normality of 
the data distribution. Chi-squared and Fisher’s exact tests 
were used to analyze categorical variables. P-values < 0.05 
were considered statistically significant.

Results

A total of 1,198 patients were included in this study. The 
median age of the patients was 5 (IQR: 3–9) years; 759 
(63.4%) were in the 0–6 age group and 779 (65%) were 
male. In total, 709 patients (60.9%) presented to the 
emergency department during the PCP period. The GCS 
classifies traumatic brain injuries as mild (score of 14–15), 
moderate (score of 9–13), or severe (score of 3–8). The 
classifies traumatic brain injuries as mild grade 1, moderate 
grade 2 and severe grade 3. The GCS grade of 1,163 patients 
(97.1%) was 1. Falling from a height was the most common 
cause of trauma (n = 1,060; 88.5%); 503 (42.0%) of these 
patients were hospitalized (Table 1).Figure 1: Flowchart on the study

6158 patients were included in the study

4.956 with minor trauma 
4 patients without consultation notes were excluded from the 

study.

1198 patients were included in the study

Table 1: Clinical and Demographic data 

 n %

 Frequency Percent

Age group

0-6 759 63.4

7-12 288 24.0

13-17 151 12.6

Gender
Female 419 35.0

Male 779 65.0

Period
Pre-Covid-19 729 60.9

Covid-19 469 39.1

GCS

Grade 1 1163 97.1

Grade 2 13 1.1

Grade 3 22 1.8

Trauma type

Falling from height 1060 88.5

Traffic accident 92 7.7

Bicycle accident 46 3.8

Injury type

ICB 12 1.0

Fracture 321 26.8

Epidural 36 3.0

Subdural 63 5.3

Fracture + Bleeding 34 2.8

No 732 61.1

Other traumas

No 1115 93.1

Extremity 30 2.5

Chest 14 1.2

Abdomen 14 1.2

Vertebra 25 2.1

Outcome

Hospitalized 503 42.0

Discharged 675 56.3

Ex 6 .5

Treatment refusal 11 .9

Referral 3 .3

Total 1198 100.0

The GCS classifies traumatic brain injuries as mild (score of 14–15) (grade 1), 
moderate (score of 9–13), (grade 2) or severe (score of 3–8) (grade 3).
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During the PCP period, the mortality rate in the emergency 
department was higher than in the CP period, while the 
treatment refusal rate was higher in the latter period (Table 2).

Incidence of falling from a height was highest in the PCP 
than CP period in the 7–12 years age group (Table 3).

Table 2: Analysis of pre-Covid 19 and Covid 19 periods and some 
variables

Period
Total

Chi-square 
TestPre-

Covid
Covid

Gender

Female
n 262 157 419

χ²=0.762, 
p>0.05

% 62.5% 37.5% 100.0%

Male
n 467 312 779

% 59.9% 40.1% 100.0%

GCS

Grade 1
n 709 454 1163

χ²=0.303, 
p>0.05

% 61.0% 39.0% 100.0%

Grade 2
n 7 6 13

% 53.8% 46.2% 100.0%

Grade 3
n 13 9 22

% 59.1% 40.9% 100.0%

Trauma 
type

Falling from 
height

n 653 407 1060

χ²=3.416, 
p>0.05

% 61.6% 38.4% 100.0%

Traffic 
accident

n 52 40 92

% 56.5% 43.5% 100.0%

Bicycle 
accident

n 24 22 46

% 64.8% 59.5% 100.0%

Injury 
type

ICB
n 8 4 12

χ²=3.734, 
p>0.05

% 66.7% 33.3% 100.0%

Fractures
n 203 118 321

% 63.2% 36.8% 100.0%

Epidural
n 21 15 36

% 58.3% 41.7% 100.0%

Subdural
n 32 31 63

% 50.8% 49.2% 100.0%

Fracture + 
Bleeding

n 21 13 34

% 61.8% 38.2% 100.0%

No
n 444 288 732

% 60.7% 39.3% 100.0%

Outcome

Hospitalization
n 276 227 503

χ²=24.151, 
p<0.001

% 54.9% 45.1% 100.0%

Discharge
n 444 231 675

% 65.8% 34.2% 100.0%

Ex
n 5 1 6

% 83.3% 16.7% 100.0%

Treatment 
refusal

n 2 9 11

% 18.2% 81.8% 100.0%

Referral
n 2 1 3

% 66.7% 33.3% 100.0%

Total

% 

n 729 469 1198

60.9% 39.1% 100.0%

Table 3: Analysis of pre- Covid-19 and Covid-19 periods and age

 Variable n median (IQR: 25-75) p value

Age

Pre-Covid 729 5(3-10)

<0.001Covid 469 4(2-8)

Total 1198 5(3-9)

In our study neurosurgery consultation was requested for 
729 patients during the PCP period and 469 during the CP 
period. In the former period, the frequency of consultations, 
number of patients hospitalized in the neurosurgery 
department, and mortality rate of patients with HT due to 
falling from a height, being involved in a traffic accident, 
or falling off a bicycle all decreased. However, the rate of 
treatment refusal increased during the CP period.

Discussion 

In this study, we retrospectively compared the incidence of 
PHTs between the PCP and CP periods. To the best of our 
knowledge, this is the first retrospective study to evaluate 
the impact of the CP on the incidence of PHTs in a tertiary 
hospital setting.

The literature indicates that the number of admissions 
to the emergency department decreased during the CP7. 
Similarly, the number of patients presenting to the emergency 
department decreased during the SARS epidemic8. Oseran 
et al. reported a 33.7% decrease in emergency department 
admissions in 2020 compared to 20199. There have also 
been some reports of a decrease in emergency department 
admissions for life-threatening myocardial infarctions, 
hyperglycemic crisis, surgical emergencies, and acute 
orthopedic trauma during the CP10-12. In our study, the number 
of patients who presented to the emergency department with 
PHT during the CP period decreased by 44.8% compared to 
the PCP period. This may be related to a decrease in falls in 
children due to quarantine restrictions.

HT is an important cause of morbidity and mortality in 
the pediatric population. Sanford et al. reported a change 
in pediatric injury and trauma types during the CP period13. 
Many authors have reported an overall decrease in blunt 
injuries due to the severe restrictions imposed in various 
countries14. Similarly, we found that the rate of HT, which 
was 60.9% in the PCP period, significantly decreased to 
39.1% in the CP period. GCS is frequently used to measure 
the extent of brain damage in patients with head injury15. 
The GCS classifies traumatic brain injuries as mild (score of 
14–15), moderate (score of 9–13), or severe (score of 3–8). 
In our study, 97.1% of patients had a grade of 1, 1.1% a 
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grade of 2, and 1.8% a grade of 3. The rate of grade 1 cases, 
which was 61% in the PCP period, decreased to 39% in the 
CP period; the incidence of grade 2 cases changed from 
53.8% to 46.2% and the incidence of grade 3 cases decreased 
to 40.9% from 59.1%. The number of admissions to the 
emergency department due to PHT decreased during the CP 
period, especially cases with a GCS grade of 1. Parents may 
have been more likely to ignore mild traumas during the 
CP. Males suffer more PHTs than females16,17. In our study, 
the trauma rates during both the PCP and CP periods were 
higher in boys than girls. Boys are more active than girls, 
and play “harder”, such that PHTs are more common than 
in girls; this would not have changed during the pandemic.

Falls were the most common etiology of the PHTs in this 
study, especially in the 0–6 years age group. Other studies 
also showed that falls in childhood were the most common 
cause of HT18. In our study, falls accounted for 61.6% of the 
PHTs among all age groups. During the CP period, this rate 
decreased to 38.4%. Falling from a height during the PCP 
period was most common in the 7–12 years age group. We 

speculate that the closure of community playgrounds and 
traffic restrictions during the CP may have reduced the rate 
of such falls, along with closer supervision and control by 
families.

Traffic accident was the second most common etiology 
of PHT during the PCP period2-4. In our study, traffic accident 
was the second most common cause of PHT, accounting for 
56.5% of cases during the CP period. Bicycles are widely 
used for transportation and recreation in many countries, 
and studies have been published on associated traumatic 
accidents. The literature shows a male predominance in 
bicycle accidents, and 33–70% of traumatic accidents 
involve HTs17,19. In our study, the proportion of patients 
who had a PHT due to a bicycle accident was 52.2% in 
the PCP period and 47.8% in the CP period. The fact that 
children can ride bicycles alone may have increased the rate 
of bicycle accidents during the pandemic period, given that 
community playgrounds were closed.

In one studies, epidural hematoma was the most common 
type of intraparenchymal lesion20. However, Klevian et al. 

Age group Period 
Total Chi-square Test

Pre-Covid Covid

0-6

Trauma type

Falling from height
n 418 303 721

χ²=0.827, p>0.05

% 58.0% 42.0% 100.0%

Traffic accident
n 15 15 30

% 50.0% 50.0% 100.0%

Bicycle accident
n 5 3 8

% 62.5% 37.5% 100.0%

Total
n 438 321 759

% 57.7% 42.3% 100.0%

7-12

Trauma type

Falling from height
n 163 63 226

χ²=6.715, p<0.05

% 72.1% 27.9% 100.0%

Traffic accident
n 25 16 41

% 61.0% 39.0% 100.0%

Bicycle accident
n 10 11 21

% 47.6% 52.4% 100.0%

Total
n 198 90 288

% 68.8% 31.3% 100.0%

13-17

Trauma     type

Falling from height
n 72 41 113

χ²=0.929, p>0.05

% 63.7% 36.3% 100.0%

Traffic accident
n 12 9 21

% 57.1% 42.9% 100.0%

Bicycle accident
n 9 8 17

% 52.9% 47.1% 100.0%

Total
n 93 58 151

% 61.6% 38.4% 100.0%

Table 1: Analysis of pre- Covid-19 and Covid-19 periods and age group and trauma type 
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reported that subdural hematoma was the most common 
type, accounting for 46% of all intraparenchymal lesions21. 
In our study, computed tomography (CT) was performed 
in all patients; the CT results of 732 patients were normal 
(60.7% in the PCP period and 39.3% in the CP period). 
Parents may have been hesitant to being their child to the 
emergency department for mild traumas due to a fear of 
COVID-19 infection.

While 285 (61.1%) patients had a pathology during the 
PCP period, 181 (38.8%) had one during the CP period. 
The most common pathology detected in both periods 
was skull fracture (PCP: n = 203 (63.2%), CP: n = 118 
(36.8%)). The most common type of intraparenchymal 
lesion was subdural hematoma, which was detected in 32 
cases (50.8%) in the PCP period and 31 (49.2%) in the CP 
period. This was followed by epidural hematoma, fracture 
with hemorrhage, and intracranial hemorrhage. Güzel et al. 
detected intracranial hemorrhage in 34.7% of patients with 
skull fractures, and reported that all of them were epidural 
hematomas20. In their study on 193 pediatric fall cases, Park 
et al. found the rate of intracranial hemorrhage was 75% 
among cases with skull fractures22. In our study, intracranial 
hemorrhage was found in 21 (61.8%) of the patients in the 
PCP period and 13 (38.2%) in the CP period. Additionally, 
we observed epidural hematoma in 21 (58.3%) patients 
during the PCP period and 15 (41.7%) during the CP period; 
these rates are lower than those in the literature. 

Of the patients included in this study, 276 (54.9%) were 
hospitalized during the PCP period and 227 (45.1%) during 
the CP period. Güzel et al. reported a hospitalization rate of 
18.6% in their study of patients who presented due to falls20. 
In a US study, the rate was 28%23. The lower hospitalization 
rates in our study compared to the literature may be due to the 
fact that most of our patients suffered from mild head traumas.

Conclusion

We found an increase in the treatment refusal rate during the 
CP period due to social distancing and self-isolation rules. 
This may have been because, due to the restrictions, parents 
were always with their children while working from home. 
In addition, we found that 83.3% of the mortalities occurred 
during the PCP period. This suggests that the number and 
severity of traumas, and the mortality rate, decrease when 
children are constantly under the supervision of their parents.

During the CP period, there was a significant decrease in 
pediatric head injuries, which we infer was due to the national 
quarantine regulations. Also, parents were likely hesitant to 
visit healthcare facilities. This study provides information 
that could inform future public health policies pertaining to 
the CP, and also provides a basis for research into alternative 
strategies to address non-emergency pediatric traumas and 
relieve the burden on emergency departments.

Limitations

Our study had several limitations. A large number of patients 
with minor head trauma who did not want consultation were 
excluded from the study. We could not evaluate the effect 
of factors such as family structure, socioeconomic status, 
access to and use of health services. It was also a single-
center and retrospective analysis; We think that multinational 
studies are needed.
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Introduction

Hundreds of case reports about osmotic demyelination 
syndrome have been published since its first report in 1959. 
The term was coined because it not only indicates the 
pathologic character of the disease but also points to the 
specific anatomical location. Central pontine myelinolysis 
(CPM) is an essential subset of a group of disorders called 
osmotic demyelination syndrome (ODS), which involves 
damage in different parts of the brain, mainly in the pontine 
white matter pathways1. Hyponatremia causes a decrease 
in the serum tonicity which makes it easier for water to 
move from the extracellular field toward brain cells. This 
will cause water to move towards the extracellular area, 
and brain cells will undergo apoptosis. This phenomenon is 
known as osmotic demyelination syndrome (ODS).

Post covid syndrome is diagnosed if the symptoms 
and signs after COVİD-19 infection last longer than 
twelve weeks and other reasons to explain this situation 
are excluded2. Hyponatremia is one of the most common 
electrolyte disturbances in the acute phase of COVİD-19 
infection. Hyponatremia can be seen both at the time 
of diagnosis and during treatment. In the literature, the 
presence of hyponatremia has been reported at a rate of 30% 
in COVİD-19 patients3.

In this case report, we aim to present the first case of 
central pontine myelinolysis because of an optimally 

corrected hyponatremia in a post-COVID-19 patient our 
knowledge while assessing the clinical and radiological 
findings.

Case Report

A 54-year-old male patient presented with complaints of 
increasing speech and walking difficulties for one month. 
He did not have any chronic disease in his history. He had 
a history of hospitalization due to COVİD-19 infection 38 
days before his admission. It was learned that complaints 
of muscle pain, weakness, difficulty in walking, seizures, 
speech disorder and, agitation continued approximately ten 
days after discharge. The serum sodium level at discharge 
was 136 mmol/l, decreasing to 122 mmol/l within ten days. 
During this period, the patient had applied to psychiatry 
and internal medicine outpatient clinics many times. 
Finally, the patient was hospitalized in the same clinic for 
hyponatremia and treated for four days. No pathology was 
detected in cranial computed tomography (CT) or magnetic 
resonance (MR) imaging. According to the neurologist, 
electroencephalography results were typical. Looking back, 
serum sodium decreased to 122 mEq/L in electrolyte follow-
ups and increased to 136 mEq/L in the following four days.

When she applied to the emergency department, her 
blood pressure was: 161/86 mmHg, heart rate: 90 beats/
min, respiratory rate: was 20/min, SpO2: 97, and body 
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condition with various clinical features and onset patterns. In this case report, we aim to present the first case of central pontine myelinolysis because of an 
optimally corrected hyponatremia in a post-COVID-19 patient our knowledge while assessing the clinical and radiological findings. This case showed us that 
hyponatremia developed in a patient without comorbidity in the days following the COVID-19 infection and that ODS might occur later, despite the slow 
recovery of hyponatremia. For patients with symptomatic recovery from hospitalized COVİD-19 disease, care should be taken in terms of fluid and electrolyte 
disorders that may develop later.
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Figure 1: Hypodense, non-enhancing lesion in sagittal sequence, CT im-
age of CPM (white arrow)

Figure 2: Hyperintense lesions in FLAIR MRI (white arrow)

temperature was 36.6. His Glasgow coma scale (GCS) 
score was 15, he was in a normal state of consciousness, 
and he was oriented and cooperative but agitated. His 
neuromuscular examination revealed heavy dysarthria. 
He had ptosis in the right eye. He had bilateral intentional 
tremors during his cerebellar examination. He had truncal 
ataxia and hyperreflexia of deep tendons. His finger-
to-nose test was mildly impaired in the right limb. No 
pathology was detected in other system examinations. In 
the laboratory values   of the patient, leukocyte 12.9 103/ul, 
hemoglobin 13.6 g/dl, hematocrit 40.6%, platelet 548 103/
ul, C-reactive protein: 1.21 mg/l, INR: 1.23, blood urea 59 
mg/dL, glucose 110 mg/dL, sodium 139 mEq/L, potassium 
4.08 mEq/L, aspartate aminotransferase 24 U/L, alanine 
aminotransferase 41 U/L, , troponin-I 2.3 ng/L were found. 
The patient’s electrocardiogram was normal.

In the non-contrast brain CT scan done in our emergency 
department, there was a hypodensity in the pons. His 
cranial diffusion MR scan results were concordant with 
central pontine myelinolysis. The patient was administered 
intravenous steroids and then hospitalized in the neurology 
ward. In our case, pontine demyelination was detected 
after the examinations, as the complaints did not resolve 
approximately one month after the COVİD-19 infection.

Discussion

Hyponatremia is discussed as the most common electrolyte 
disorder in COVID-19 infection, as well as a poor prognostic 
factor. Inflammation, increased IL-6 secretion, and other 
inflammatory cytokines can be shown as the cause of 
hyponatremia developing during Covid-19 infection. Our 
case was treated by being hospitalized due to COVİD-19 
infection. Days after she was discharged from the hospital, 
complaints of speech disorder, gait disturbance, and 
seizures emerged. Later, hyponatremia was detected. For 
patients with symptomatic recovery from hospitalized 
COVİD-19 infection, care should be taken in terms of fluid 
and electrolyte disorders that may develop later. A study 
mentions that COVID coinfection could also be a risk 
factor for the manifestation of extrapontine myelinolysis4. 
CPM was also reported to be not as rare as formerly known 
and to be responsible for most of the neurologic damage in 
patients with chronic hyponatremia5. The exact mechanism 
leading to osmotic demyelination syndrome is not fully 
understood, and there is no specific treatment. After the 
diagnosis, the treatment is supportive, and the main goal is 
to prevent complications. Ayus et al.6 reported that a rapid 
correction of hyponatremia into mild hyponatremia is not 
dangerous and they recommend the serum sodium level be 
adjusted so it would not exceed 126 mM/l in the first 48 
hours of treatment. They reported that a slow correction of 
hyponatremia (slower than 0.6 Mm/l) has higher mortality 

than a rapid correction of hyponatremia (faster than 2 mM/l). 
McKee et al.7 showed that in the pathogenesis of CPM, rather 
than a fast or excessive correction of hyponatremia, a very 
high serum hyperosmolarity and chronicity of hyponatremia 
are also important factors. The American Expert Panel 
Recommendations endorse a serum sodium (Na) correction 
limit of 10–12 mEq/L in any 24-hour and 18 mEq/L in any 
48-hour period for patients at average risk of ODS, and 
eight mEq/L in any 24-hour period for patients at high risk 
of ODS8.

Conclusion

This case showed us that hyponatremia developed in a patient 
without comorbidity in the days following the COVID-19 
infection, and that ODS may occur later, despite the slow 
recovery of hyponatremia. For patients with symptomatic 
recovery from hospitalized COVİD-19 infection, care 
should be taken in terms of fluid and electrolyte disorders 
that may develop later. 
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