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Dear Editor,

Coronavirus Disease 2019 (COVID-19), which 
has disrupted most of the health services since 
the pandemic was declared since March 2020. 
The previously reported symptoms for COVID-19 
possible case definition is quite wide. Fever, 
cough, shortness of breath, sore throat, headache, 
muscle aches, new loss of taste or smell, nausea 
or vomiting and diarrhea are among them.1,2 
Due to the variability of symptoms, it should be 
considered in differential diagnosis with many 
diseases. In addition, sometimes the increased 
workload of health workers can cause other 
diseases to be misdiagnosed or delayed.

A 60-year-old male livestock worker presented 
with complaints of fever, headache, abdominal 
pain, nausea, vomiting, cough and sputum for 
4-5 days. The patient had nor an intravascular 
device neither immunosuppressive condition.  In 
physical examination; fever: 39 °C, his general 
condition was moderate-poor, lethargic, and his 

consciousness was drowsy. Oropharynx was 
hyperemic. On physical examination, meningeal 
irritation findings were negative and there were 
no additional pathological features. White 
blood cell: 4,300/mm3, lymphocyte count: 560/
mm3, neutrophil count: 3,260/mm3 hemoglobin:  
11.8 gr/dL, platelets: 127,000/mm3, C-reactive 
protein: 17.7 gr/dL, erythrocyte sedimentation 
rate: 71/hour. Hepatic function test was normal.  
Postero-anterior chest radiography was normal. 
COVID-19 real time polymerase chain reaction 
(RT-PCR) test performed from the patient because 
the patient had signs of possible COVID-19 
symptoms. The diagnosis of COVID-19 was ruled 
out due to insufficient scientific evidence as a 
result of negative COVID-19 PCR and absence of 
pulmonary radiological findings.

After obtaining the blood and urine cultures 
empirically, ceftriaxone 2x1 g IV treatment was 
initiated. Since central nervous system infection 
was not considered clinically, lumbar puncture 
was not performed to the patient. For differential 
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diagnosis; due to our endemic region, Borrelia 
burgdorferi IgM and IgG, C. burnetii  Phase 1 
IgM and IgG and Phase 2 IgM and IgG, West 
Nile Virus PCR, Brucella Rose Bengal and tube 
agglutination, laboratory tests were studied 
from the serum using the indirect fluorescent 
antibody test method. In addition, abdominal 
ultrasonography was performed. Blood and urine  
cultures were negative.

Finally, serology for Q fever by indirect 
immunofluorescence assay showed C. burnetii IgG 
Phase 1: negative; IgG phase 2: positive at 1/64 
titer and of IgM phase 2: positive at 1/96 titer. The 
patient was diagnosed as acute Q fever disease. 
The treatment was changed to doxycycline tablet 
2x100 mg/day. Transthoracic electrocardiography 
was performed to investigate cardiac valvular 
disease, no valvular pathology was detected. His 
complaints had regressed and discharged on the 
10th day of hospitalization, with the completion 
of the doxycycline treatment to 14 days, with the 
recommendation of outpatient clinic control. 

Coxiella burnetii is an intracellular gram-negative 
bacterium and is the causative agent of Q fever, a 
zoonosis first seen in Australia in 1937. It can cause 
endemics around the world. People usually get 
the disease by inhaling the contaminated aerosol 
produced by infected livestock. Contaminated 
milk, intradermal inoculation, sexual contact, 
blood transfusion, and transplacental may also 
occur as a mode of transmission. 

Acute infection is typically asymptomatic 
but may manifest as a febrile flu-like illness, 
pneumonia, hepatitis, and central nervous system 
infection. During the course of the disease that 
cannot be distinguished from other pneumonia 
clinically; 2-10 fold increase in liver function tests, 
leukocytosis and thrombocytopenia, erythrocyte 
sedimentation rate and creatine kinase increase 
may be seen or laboratory findings may also be 
normal. An immunofluorescent antibody test, 
which is a serological reference method, should be 
requested from patients suspected for the diagnosis 
of Q fever.3-7 

Q fever should be considered in the differential 
diagnosis, especially in endemic areas. While 
some of the acute Q fever cases are asymptomatic, 
symptoms such as limited fever, headache, muscle-

joint pain and cough are observed in 90% .3-9 
Similar symptoms are present in the COVID-19 
probable case definition. The disease may present 
at an early stage without pulmonary findings.1,2 
Also, the presented case had fever, headache, 
abdominal pain, nausea, vomiting, cough and 
sputum for 4-5 days, and as its pandemic period 
diagnosis could be confused with COVID-19. The 
diagnosis of presented case was confirmed by 
serologic methods, as we are in the endemic zone 
and we suspected Q fever.

Park et al.9 reported a 37-year-old male patient 
with co-infection with COVID-19 and Q fever. 
Therefore, Q fever should be considered in 
the differential diagnosis of COVID-19 or co-
infection, especially in endemic areas.
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A B S T R A C T
Background Cardiovascular risk factors affect both macrovascular and microvascular systems, resulting in negative 
results on the entire vascular tree. Aortic stiffness causes augmented systolic pressure, increased pulse pressure, 
increased myocardial oxygen demand, and consequently, coronary blood flow diminishes because of decreased 
diastolic augmentation. Deterioration in arterial stiffness and increased pressure pulsatility were shown in association 
with microvascular dysfunction. We investigated the relation between macrovascular parameters expressed by 
carotid-femoral pulse wave velocity (PWV), augmentation index (AI), and coronary microvascular parameters 
expressed by coronary flow reserve (CFR), index of microvascular resistance (IMR), and subendocardial viability 
ratio (SEVR)
Material and Methods We have included 58 consecutive patients (29 male, age 54 [34-71]) without any epicardial 
coronary stenosis in coronary angiography. Macrovascular and microvascular parameters were calculated with the 
measurements of tonometry, coronary flow reserve, and microvascular resistance.
Results PWV and SEVR had an inverse correlation (r=-0.328, p=0.007). The main reason for this correlation was a 
priorly positive correlation between PWV and systolic pressure-time integral (SPTI) (r=0.465, p<0.001).A positive 
correlation was noted between augmentation index (AI) and PWV (r=0.352, p=0.010); and an inverse significant 
correlation was noted between AI and SEVR (r=-0.383, p=0.003). PWV had a positive correlation with diastolic/
systolic coronary flow velocity (r=0.42, p=0.04) and microvascular resistance (MR) (r=0.44, p=0.03) and a negative 
correlation with hyperemic mean coronary flow velocity (r=-0.416, p=0.043) and coronary flow reserve (CFR)  
(r=-0.419, p=0.04) in diabetic patient group (n=27). AI was inversely related to CFR (r=-0.41, p=0.04) in diabetic 
patient group. SEVR and CFR were well correlated in the same direction (r=0.569, p<0.001). SEVR was significantly 
lower in the patients with lower CFR (1.41±0.23 vs.1.58±0.24, p=0.01). SEVR had a significant negative correlation 
with MR (r=-0.321, p=0.016). SEVR was associated with arteriolar resistance index (r=0.413, p=0.002).
Conclusions Arterial stiffness is associated with coronary microvascular dysfunction in normal epicardial coronary 
arteries. The relation between the stiffness of the aorta, subendocardial myocardial perfusion, and coronary 
microvascular dysfunction in our study suggests that central arterial stiffness modulation may be a target for the 
treatment of coronary microvascular dysfunction.
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Introduction

Cardiovascular diseases are rapidly 
progressing in patients with risk factors, and the 
coexistence of  these factors leads to more negative 
outcomes. Cardiovascular risk factors affect 
both macrovascular and microvascular systems, 
resulting in negative results on the entire vascular 
tree. A typical example of  a macrovascular effect 
is an increase in arterial stiffness, and a typical 
example of  a microvascular effect is remodeling 
in small-sized resistance arteries and a reduction 
in the vascular dilatation capacity. 

In long-term epidemiological studies, increased 
arterial stiffness is an independent predictor of  
cardiovascular adverse events.1 In many studies 
of  arterial stiffness modeled by carotid-femoral 
pulse wave velocity (PWV) measurements in 
patients with hypertension, PWV is associated 
with all-cause and cardiovascular mortality.2 
As the aorta stiffens, the reflected wave 
returns in the systole rather than the diastole. 
Consequently, aortic stiffness causes augmented 
systolic pressure, increased pulse pressure, and 
increased myocardial oxygen demand. Coronary 
blood flow diminishes because of  the decreased 
diastolic augmentation. Although there is 
no significant stenosis in coronary arteries, 
this decrease in coronary flow may cause 
impairment in the coronary microcirculation. 
The relation between arterial stiffness and 
coronary microcirculation has been investigated 
in experimental studies.3-5 In the Framingham 
Heart Study, deterioration in arterial stiffness 
and increased pressure pulsatility were shown 
in association with microvascular dysfunction.6 
In another study, higher arterial stiffness was 
related to lower flow reserve calculated by flow-
mediated dilatation beyond traditional risk 
factors.7 Cooper et al.8 also showed that a higher 
incidence of  cardiovascular events was seen in 
patients with increased arterial stiffness and 
decreased hyperemic flow velocity.

We investigated the relation between 
macrovascular parameters expressed by 
carotid-femoral PWV, augmentation index 
(AI), and coronary microvascular parameters 
expressed by coronary flow reserve (CFR), 
index of  microvascular resistance (IMR), and 
subendocardial viability ratio (SEVR). 

Material and Methods

We included 58 patients who underwent 
elective coronary angiography because of stable 
angina or inducible ischemia in imaging studies 
and had no epicardial coronary artery stenosis. 
Non-invasive coronary flow reserve, coronary 
microvascular resistance, and arterial stiffness 
measurements were performed in all patients. 
CFR and IMR could not be calculated in one 
patient, and PWV could not be measured in 3 
patients due to technical difficulties. We excluded 
patients with a history of myocardial infarction 
or coronary revascularization, cardiomyopathy, 
myocarditis, left ventricular systolic dysfunction 
(left ventricle ejection fraction <55%), moderate-
severe valvular heart disease, chronic kidney and 
liver failure, active malignancy, active infection, 
and chronic obstructive pulmonary disease.

Patients with fasting blood sugar above 126 
mg/dL and treated for known diabetes mellitus 
were considered diabetic. Patients with a systolic 
blood pressure above 140 mmHg, diastolic 
blood pressure above 90 mmHg, or those with a 
history of antihypertensive use were considered 
hypertensive. A fasting LDL level greater than 
130 mg/dL or a history of statin use and a fasting 
triglyceride level above 150 mg/dL or with a 
history of antilipidemic drug use was considered 
as hyperlipidemia. All patients were included in 
the study after their written consent was obtained. 
The local ethics committee approved the study 
(2015/1283).

Measurement of Coronary Flow Reserve and 
Microvascular Resistance 

CFR and coronary microvascular resistance 
studies were performed with VIVID 7 
echocardiography device (GE, General 
Electronic). The mid-distal flow of the left 
anterior descending artery (LAD) was imaged 
with colored doppler with an optimal velocity of 
12-15 cm/sec in the left ventricular apical 2-space 
long-axis view of the fourth or fifth left intercostal 
space in the left lateral decubitus position. 
Baseline diastolic average peak velocity (APVb), 
and diastolic deceleration time (DTb) of coronary 
flow were measured with pulsed-wave doppler, 
firstly. Then a dipyridamole infusion of 0.56  
mg/kg was administered for 4 minutes. If the heart 



rate increases less than 10% compared to baseline, 
an infusion of 0.28 mg/kg dipyridamole was 
added for 2 minutes. Then, hyperemic diastolic 
average peak velocity (APVh) and hyperemic 
diastolic deceleration time (DTh) were measured 
2 minutes after the dipyridamole infusion was 
completed. Pre-and post-infusion blood pressures 
were measured at frequent intervals. CFR was 
calculated with the formula of APVh/APVb 
(Figure 1). 

Resistance in arteries can be calculated with 
pressure difference divided by arterial flow 
(Resistance=ΔP/blood flow). The mean blood 
pressure measured from the peripheral artery is 
the same as the pressure that can be measured in 
any coronary area since it is studied in patients 
with proven absence of epicardial coronary 
artery stenosis. Coronary flow can be measured 
directly by doppler echocardiography from 

LAD. Microvascular resistance (MR), which is 
routinely calculated invasively, can be calculated 
by dividing mean blood pressure measured from 
the brachial artery by average peak velocity of 
coronary flow measured by echocardiography 
in patients with normal coronary arteries non-
invasively. MR was calculated in baseline (MRb) 
and hyperemia (MRh) with the formula below:

Mean blood pressure (MBP)=diastolic blood 
pressure (DBP)+(systolic blood pressure [SBP]–
DBP)/3

MR (cm.sn-1.mmHg)=MBP (mmHg)/average 
peak coronary flow velocity (cm/sec)

Arteriolar resistance index (ARI) is a significant 
indicator of resistance at the arterial level. ARI 
was calculated by the difference between the 
hyperemic and basal values of MR. 

ARI=MRb – MRh
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Figure 1. Hyperemic diastolic flow pattern, hyperemic diastolic  
deceleration time (DTh) and basal diastolic flow pattern obtained by 
pulsed wave doppler echocardiography from the mid-distal LAD in 
transthoracic echocardiography.
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Measurement of Arterial Stiffness Parameters
Measurements were taken using SphygmoCor 

(AtCor Medical Pty. Ltd., Sydney) tonometry 
device. All measurements were made in ideal 
room conditions at the same time of the day, ten 
minutes after rest and lying in the supine position. 
Measurements were obtained by the applanation 
tonometry method. In this method, pressure trace 
was recorded pressing gently to the peripheral 
artery with a pressure transducer. Measurements 
were made on the radial artery because the pulse 
waveforms obtained from the superficial arteries 
were almost identical to the intra-arterial pressure 
waves. Pressure waveforms were transferred 
to the computer. SBP, DBP, mean arterial 
pressure (MAP), pulse pressure (PP), heart rate, 
augmentation index (AI), diastolic pressure-time 
integral (DPTI), systolic pressure-time integral 
(SPTI) parameters were calculated using “Pulse 
Wave Analysis (PWA)” with dedicated software 
of the device (Figure 2).

PWV: The distance between the carotid artery 
and femoral artery was measured. The distance 
was calculated by the “direct measurement” 
method (direct carotid-femoral artery distance 
X 0.8) as indicated in the published consensus 
report.9 PWV was calculated by dividing the time 

difference between the carotid artery and femoral 
artery by this distance.

Subendocardial viability ratio: The area under 
the systolic and diastolic portions of the central 
aortic pulse wave can be determined by pulse 
wave analysis. DPTI and SPTI were measured as 
the area under the diastolic and systolic portions 
of the pulse waves, respectively. SEVR was 
calculated from the ratio of DPTI to SPTI. 

AI: AI was calculated from the central aortic 
waveform record as follows: Augmentation 
pressure (SBP – pressure at the first peak shoulder 
of the aortic pulse wave)/PPx100. AI was corrected 
for heart rate at 75 bpm as defined before.10

Statistical Analysis
Statistical analyses were performed using the 

computer software Statistical Package for Social 
Sciences (IBM SPSS Statistics for Windows, 
version 21.0 released 2012, IBM Corp., Armonk, 
New York, USA). Kolmogorov-Smirnov test 
was performed to detect the distribution of the 
variables. Normally distributed variables are 
presented as mean±standard deviation, and 

Figure 1. Central aortic pressure waveforms and hemodynamic para-
meters obtained by these waveforms
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nonnormally distributed variables are presented 
as median (25th to 75th percentile). Categorical 
variables are expressed as numbers (%). The 
Student t-test was used to compare quantitative 
variables with normal distribution, and the Mann-
Whitney U test was used to compare quantitative 
variables without normal distribution. The 
Pearson’s chi-square and Fisher’s exact tests were 
performed for categorical variables. Relations 
between coronary hemodynamic parameters and 
arterial hemodynamic parameters were assessed 
using Pearson or Spearman correlation analysis 
where appropriate. A p-value of <0.05 was 
considered significant.

Results

A total of 58 patients (29 males, mean age 54 
[34-71]) were included in the study. 63% of the 
patients had hypertension (HT), 48% had diabetes 
mellitus (DM), 41% had hyperlipidemia (HL), 
and 17% had a smoking history. The general 
characteristics of the patients are shown in Table 1, 
measured microvascular parameters in Table 2, and 
macrovascular parameters in Table 3.

Relation Between Arterial Stiffness Parameters and SEVR 
An inverse correlation was noted between PWV 

and SEVR (r=-0.328, p=0.007). This relationship 
was basically determined by the relationship of 
PWV and SPTI (r=0.465, p <0.001). A positive 

Table 1. Patients’ general characteristics
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Table 2. Microvascular parameters. Table 3. Macrovascular parameters.

correlation was noted between AI and PWV 
(r=0.352, p=0.010); and an inverse significant 
correlation was noted between AI and SEVR  
(r=-0.383, p=0.003).

Relation Between Coronary Microvascular Parameters 
and Arterial Stiffness Parameters 

PWV and AI were not correlated with 
microvascular parameters in all groups or non-
diabetic patients. PWV has a positive correlation 
with diastolic/systolic coronary flow velocity 
(r=0.42, p=0.04) and MR (r=0.44, p=0.03) and a 
negative correlation with diastolic deceleration 
time (DDT) (r=-0.399, p=0.05), hyperemic mean 
coronary flow velocity (r=-0.416, p=0.043) and 
CFR (r=-0.419, p=0.04) in diabetic patient group 
(n=27). AI was inversely related to CFR (r=-0.41, 
p=0.04) in diabetic patient group.

Relation Between SEVR and Coronary Microvascular 
Parameters 

When the relation between SEVR and CFR 
was evaluated in the whole group, it was seen 
that the two parameters were well correlated in 
the same direction (r=0.569, p <0.001). SEVR 
was significantly lower in the patients with lower 

CFR (1.41±0.23 vs. 1.58±0.24, p=0.01) when CFR 
values were divided into two groups according to 
2, which was considered categorically significant.11 
When SEVR and MR were evaluated, it was 
seen that the two parameters were significantly 
correlated in the opposite direction (p=0.016, r=-
0.321). Delta MR (arteriolar resistance index-ARI), 
which is a significant indicator of resistance at the 
arterial level -calculated by the difference between 
the hyperemic and basal values of MR- and SEVR 
were shown to correlate significantly in the same 
direction (p=0.002, r=0.413).

Discussion 

In this study, the effect of aortic stiffness, 
assessed by central hemodynamic parameters 
(PWV and AI) on myocardial supply/demand 
balance (SEVR) and coronary microcirculation 
hemodynamics (CFR and IMR), were investigated 
in patients with normal epicardial coronary 
arteries. The main findings of our study are as 
follows:

1.	 An increase in the severity of aortic stiffness 
determined by central hemodynamic parameters 
is associated with decreased subendocardial 
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perfusion (SEVR) despite normal coronary 
perfusion pressure (patients with normal coronary 
arteries). So, central aortic hemodynamic 
properties affect subendocardial microvascular 
perfusion.

2.	 PWV, an expression of the degree of 
arterial stiffness, is related to the structural and 
functional status assessed by objective parameters 
of coronary microcirculation in the diabetic 
patient group (CFR, ARI, MR). Increased aortic 
stiffness in diabetic patients affects microvascular 
hemodynamic parameters negatively despite 
normal epicardial coronary arteries.

3.	 A decrease in subendocardial perfusion 
ratio is associated with increased coronary 
microvascular resistance and a decrease in 
coronary flow reserve.

CFR is a measure of how much of the maximum 
flow quantity the microvessel can adapt to during 
myocardial rest.12 Although the reduction in CFR 
is often considered a decrease in the dilatation 
capacity of the coronary microvasculature and, 
therefore, called microvascular dysfunction, 
another important indicator of the need for 
coronary flow during rest is energy the left 
ventricle consumes during systole. Any condition 
that causes the left ventricle to experience more 
hydraulic load during blood transfer to the aorta 
will increase baseline blood requirement and, 
therefore, a decrease in coronary flow reserve. 
Aortic stiffness, depending on age and various 
pathologies, causes blood to be drawn during 
systole to cause more aortic pressure elevation due 
to decreased aortic compliance.13 This increase in 
hydraulic work, which is the product of pressure 
and stroke volume, requires more coronary flow 
(as shown in our work, PWV is related to SPTI). 
This causes the heart to use more quantity of CFR 
during the rest. Therefore, the increase in aortic 
stiffness is associated with a decrease in CFR, as 
demonstrated by the diabetic patient group. This 
situation, which leads to more dilatation of the 
prearteriolar sphincters during rest, also explains 
why there is a correlation between deltaMR and 
SEVR in our study (delta MR or ARI is a measure 
of the dilatation capacity of the prearteriolar 
sphincter, which represents the difference between 
baseline and hyperemic states of coronary 
microvascular resistance).14 Essentially, in this 
situation, there is not any primary problem in the 

dilatation capacity of the coronary microvascular 
bed, and there is not any primary microvascular 
dysfunction. In accordance with our trial, Muroya 
et al.15 showed that increased arterial stiffness is 
associated with microvascular dysfunction in 
non-obstructive coronary arteries. 

Another disadvantage of aortic stiffness is 
increased systolic-diastolic fluctuation and 
pulsatile organ flow.16 This creates a bigger 
problem, especially for coronary beds that are fed 
in the diastole. SEVR, which is an indicator of 
myocardial supply/demand balance and, therefore 
particularly, subendocardial perfusion, is related 
to the structural (MR) and functional (ARI) 
characteristics of the coronary microcirculation.17 
DPTI (mmHg x sec) accounts for the coronary 
diastolic pressure and diastolic time. Thus, it 
potentially indicates subendocardial blood flow 
supply. Reduced compliance with the lower 
diastolic flow (or lower DPTI) may cause objective 
ischemia because of supply/demand imbalance 
during exercise despite normal coronary arteries. 
In a previous study in normal coronary arteries, 
low CFR was associated with decreased SEVR as 
in our study.18

Another negative effect of arterial stiffness 
is that the pressure wave transmitted to the 
periphery during systole returns more rapidly than 
observed in the normal aorta.19 In the optimal 
case, the reflected wave reaches the proximal 
aorta in the diastole and is less noticeable; but in 
the stiffened aorta, this wave returns in the systole 
and becomes more prominent. This means that 
more myocardial energy is needed to provide the 
same amount of cardiac output. Previous studies 
have demonstrated that lower levels of CFR 
in diabetic patients compared to non-diabetic 
patients in normal coronary arteries are explained 
with increased basal coronary flow rate, which 
is an indicator of increased myocardial energy 
requirement.20-23 

One of the interesting findings of our study is 
the inverse relationship between hyperemic MR 
and SEVR. Since MR in resting is associated 
with coronary blood requirement, it is expected 
that there will not be a direct connection between 
the maximal dilatation capacity of the coronary 
bed -even if it is related to the afterload increase 
due to aortic stiffness. This association may 
be interpreted as an increase in the hyperemic 
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coronary microvascular resistance because 
of 1) aortic stiffness increasing microvascular 
resistance by microvascular destruction in 
various ways or 2) the mechanism causing the 
aortic stiffness leading to an increase in coronary 
resistance. First, a mechanism may be suggested 
that increased pulsatile stress has an adverse effect 
on the coronary bed. Mitchell et al.16 investigated 
the effect of arterial stiffness on brain structure 
and function. Carotid pulse rate, pulsatility 
index, and carotid-femoral PWV increase were 
associated with an increase in silent subclinical 
infarcts detected by MRI. At the same time, 
increased pulsatility index was associated with 
lower total brain volume, lower memory scores, 
and decreased cognitive function. In another trial, 
the increased arterial pulsatile flow was associated 
with coronary microvascular dysfunction and 
cardiovascular events in non-obstructive coronary 
arteries.24 Second, the similarities between 
the pathological changes in the micro and 
macrovascular structures can be suggested. Due 
to the elastic properties of the large arteries, the 
pulsatile flow is converted to continuous flow, and 
the microvascular structure provides metabolite 
and oxygen flow to the tissues. The microvascular 
structure is not only related to vascular resistance. 
At the same time, there are regions where wave 
reflections occur; especially in the elderly, these 
wave reflections are associated with an increase in 
the central aortic pressure. In a study by Safar et 
al.25, the relation between the resistance of small 
subcutaneous arteries and blood pressure values 
in normotensive and hypertensive patients was 
evaluated. The most important determinants of 
small artery structure were clinical SBP, DBP, 
MBP, cardiac output, and PP, which indicated the 
compliance of the large arteries.

Conclusions

As a result, central aortic and coronary 
microvascular hemodynamics cannot be 
considered separately. Arterial stiffness is 
associated with coronary microvascular 
dysfunction in normal epicardial coronary 
arteries. The relation between the stiffness of the 
aorta, subendocardial myocardial perfusion, and 
coronary microvascular dysfunction in our study 

suggests that central arterial stiffness modulation 
may be a target for the treatment of coronary 
microvascular dysfunction.
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A B S T R A C T
Background The aim of  this study was to investigate the relationship between coronary artery disease 
and changing of  high sensitivity troponin T (hs-TnT) values during the exercise stress test (EST) in 
patients with suspected coronary artery disease (CAD).
Material and Methods We included 68 patients who underwent coronary angiography after positive EST. 
The hs-TnT values of  all patients were measured before EST and at 4 hours after EST.  Patients with 
coronary artery stenosis of  50% or more were divided into two groups (CAD [+]) and those without 
(CAD [-]). Hs-TnT values measured before and after EST were compared.
Results Among the 68 patients evaluated, 26 patients (39.3%) were identified as CAD (-) and 42 patients 
(61.7) as CAD (+). There was no significant difference between the two groups in the hs-TnT values 
before and after EST. There was a significant correlation between hs-TnT before exercise and pre-EST 
systolic blood pressure (SBP) (r=0.313, p=0.009) and hs-TnT before exercise and peak SBP during EST 
(r=0.241, p=0.038). There was a significant correlation between hs-TnT after EST and peak SBP during 
EST (r=0.398, p=0.001). Also, a strong negative correlation was found between the Duke treadmill 
score (DTS) calculated by the exercise test parameters and the Syntax score, which indicates the extent 
and severity of  coronary artery disease (r=-0.521, p=0.0001).
Conclusions As a result of  our study, it was observed that hs-TnT values did not contribute to the diagnosis 
of  coronary artery disease. However, DTS evaluation performed before invasive coronary angiography 
can provide important information about coronary artery lesion complexity.
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Introduction

Cardiovascular diseases continue to be the 
most common cause of  death in the world. 
Especially coronary artery disease (CAD) is 
shown as the most important factor for increased 
mortality in the adult population.1 Therefore, 
the importance of  early diagnosis and treatment 
of  CAD has been discussed in more detail in 
recent years.2,3 Early diagnosis is an essential 
factor in the treatment and prognosis of  the 
disease. For the diagnosis of  stable CAD, 12-lead 
electrocardiogram (ECG), exercise test, coronary 
computed tomography angiography, and 
myocardial perfusion scintigraphy are the most 
frequently used examination tools.2 Among these 
diagnostic tests, the exercise stress test (EST) is 
the most frequently used method for applicability 
and cost. However, due to low sensitivity and 
specificity, false positive and negative results 
can be encountered. For this reason, there are 
studies to increase the diagnostic power of  this 
test with new parameters to be added to the EST 
examination. One of  these parameters is high 
sensitive-troponin T (hs-TnT).

Hs-TnT is a cardiac biomarker used to 
diagnose acute coronary syndromes, especially 
in emergency rooms.4 In previous studies, hs-
TnT has been shown to predict heart failure and 
cardiovascular death, independent of  other risk 
factors.5 In stable coronary artery patients, it 
has been shown that when hs-troponin is above 
normal reference values, it increases the potential 
risk.6

The aim of  this study is to investigate the 
relationship between CAD and hs-TnT values 
measured before and after EST in individuals 
with suspected CAD.

Material and Methods

Sixty-eight patients  with the complaint of 
chest pain and having positive EST were included 
in this study. The demographic and clinical 
characteristics of the patients were recorded 
from routine polyclinic examinations. Informed 
consent was obtained from all members of the 
patient group participating in the study. The Ethics 
Committee approved the study’s compliance with 
the Declaration of Helsinki and ethical rules.

Patients with clinical heart failure, severe 
valve disease, a permanent pacemaker, left 
bundle branch block, atrial fibrillation, history 
of cardiac surgery, percutaneous coronary 
intervention, and acute coronary syndrome were 
excluded from the study.

Exercise Stress Test Procotol
Routine 12-lead ECG were obtained from all 

the patients . Heart rate, blood pressure, and ECG 
were recorded at the end of each stage. The formula, 
Maximum Heart Rate (beats/minute)=220-age 
(years) was used for the target heart rate. Chest 
pain, decrease in systolic blood pressure (SBP) by 
ten mmHg or more compared to the initial blood 
pressure, development of bradycardia, downsloping 
of the ST segment in 2 or more consecutive leads, 
or a horizontal depression of 1 mm or more 
after 80 ms from the J junction, and ST-segment 
elevation were taken as the positive criteria of the 
test. ST-segment depression in the upsloping type 
without typical chest pain was not considered a 
positive criterion.7 The equation for calculating 
Duke treadmill score (DTS) is as follows:  
DTS=exercise time-(5 x ST deviation)-(4x exercise 
angina). Exercise angina was assessed as one 
of three levels: 0, none; 1, nonlimiting; and 2, 
exercise-limiting.

Coronary  Angiography
Coronary angiography (CAG) was performed 

with standard techniques. Before CAG, an 
informed consent form was obtained from 
all patients. All coronary angiographies were 
recorded in DICOM format on compact discs and 
then examined off-line and visually. The presence 
and severity of CAD were evaluated using the 
SYNTAX scoring method, special computer 
software with previously proven prognostic value.8

High-Sensitive Troponin T Measurement
Approximately 5-10 cc of blood was drawn 

from the peripheral venous route at the fourth 
hour after the EST. These blood samples were 
described as post-exercise blood samples. The 
blood samples of the patients who came for CAG 
on the day of their appointment were taken before 
the angiography while lying in the ward while at 
rest. Blood samples taken during this period were 
described as basal or non-exercise blood samples. 



Blood samples taken under both conditions were 
subjected to centrifugation, and their sera were 
distinguished. Serum samples were stored under 
suitable conditions. It was then mass analyzed 
using the hs-TnT Elecsys kit (Roche Diagnostics, 
Mannheim, Germany). Values above 14 ng/L in 
the healthy population was considered abnormal.

Statistical Analysis
Data analysis was carried out by the computer 

software Statistical Package for Social Sciences 
(IBM SPSS Statistics for Windows, version 15.0, 
Armonk, New York, USA). Data conforming 
to normal distribution are presented as mean 
(±) standard deviation and data not conforming 
to normal distribution are presented as median 
and quartiles. Categorical data was presented 
as frequency distribution and percentage. Yates 
corrected Chi-square test, and Fisher’s exact 
test were used for comparison of categorical 
variables. Mann-Whitney U test was used to 
compare two independent groups that were 
not normally distributed. Student t-test was 
used to compare two groups that fit a normal 
distribution. Spearman correlation test was used 
for the relationship between the measurement and 
specified variables. The Kendall Tau correlation 
test was used for the relationship between 
categorical variables. Statistical significance 
value was accepted as p<0.05.

Results

The patients were divided into two groups 
as CAD (+) and CAD (-) according to their final 
coronary angiographical data (coronary artery 
stenosis of 50% or more). The main characteristics 
of both groups are summarized in Table 1. The 
CAD (+) group was older than the CAD (-) group 
(53.73±7.4 vs. 58.81±9.55, p=0.02). There was no 
statistically significant difference between  the two 
groups in terms of gender, diabetes, hypertension, 
hyperlipidemia, family history of CAD, smoking, 
body mass index, LDL-HDL-total-cholesterol, 
triglyceride, creatinine, and glucose. with CAD (-) 
and CAD (+) were compared. CAD was detected 
in 42 of 68 patients whose EST was accepted as 
positive, and 26 patients did not have CAD. EST’s 
positive predictive value was 61%. There was no 
statistically significant difference between the 
percentage increase hs-TnT, basal hs-TnT, post-
EST hs-TnT, and Δh hs-TnT (ΔHs-Troponin T; after 
exercise hs-TnT - before exercise hs-TnT). There 
was no significant correlation between basal hs-
TnT, post-EST hs-TnT, Δh hs-TnT, and SYNTAX 
score (Table 2). There was a significant correlation 
between hs-TnT before exercise and pre-EST SBP 
(r=0.313, p=0.009) and hs-TnT before exercise and  
peak SBP during EST (r=0.241, p=0.038).There 
was a significant correlation between hs-TnT after 
EST and peak SBP during EST (r=0.398, p=0.001) 
(Table 3). Also, a strong negative correlation was 
found between the DTS and the Syntax score  
(r=-0.521, p=0.0001) (Figure 1).
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Figure 1. Corelation between duke treadmill score and syntax score.
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Table 1. Baseline characteristics of the study population

BMI: body mass index, CAD: coronary artery disease, DBP: diastolic blood pressure, HDL-c: high-density  
lipoprotein cholesterol, METs: metabolic equivalent, LDL-c: low-density lipoprotein cholesterol, SBP: systolic blood  
presssure.
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Discussion 

In this study, we investigated that the change 
in hs-TnT levels after EST and the use of stress 
test parameters together could be beneficial 
in identifying high-risk individuals and in the 
early diagnosis of CAD. In our study, CAD was  
detected in 42 of 68 patients whose EST was 
accepted as positive, and 26 patients did not have 
CAD. Similar to the literature, the limited role of 
EST positivity in determining the presence of CAD 
was found in our study. In our study, no significant 
relationship was found between CAD and the 
presence of diabetes, hypertension, smoking, 
and family history. In this study, we thought that 
the absence of a significant relationship between 
CAD and major clinical risk factors was due 
to the small number of our patients. However, 
many large angiographic studies have shown the 
relationship between CAD and risk factors. It has 
been demonstrated that it is useful to consider 
classical CAD risk factors in EST interpretation.

Early diagnosis of the acute coronary syndrome 
and prediction of prognosis based on a hs-TnT level 
have been clearly established in earlier studies; 

however, in the literature, there are not enough 
data for using change of hs-TnT during the EST as 
a diagnostic tool for CAD. In a study conducted 
by Omland et al.9, a strong correlation was found 
between baseline hs-TnT value and prognosis in 
3679 stable coronary artery patients at 5.2 years 
of follow-up. In the study conducted by Mingels et 
al.10, the basal hs-TnT value of 1,088 patients with 
chest pain was examined, and cardiac events and 
cardiac mortality were significantly higher in the 
group with high hs-TnT group at 2.2 of follow-up. 
Ndrepepa et al.11 showed a significant correlation 
was found between baseline hs-TnT levels and 
angiographic CAD in 904 stable coronary artery 
patients (p<0.001). The difference between our 
study and this study may be due to the difference in 
the number of patients and the patient population. 
Ndrepepa et al.11 hypothesized that the increase in 
basal hs-TnT levels in patients with stable CAD 
may be due to myocardial ischemia in myocardial 
microcirculation with the embolization of 
thrombotic material formed by the dysrussion of 
silent plaques with physical activity.

In our study, it was found that the post-EST 
hs-TnT levels increased significantly compared 

Table 2. Relation between hs-TnT values and Syntax score
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Table 3. Relation between hs-TnT values and  stress test parameters
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to the basal values. An increase in troponin 
levels has been reported after heavy exercise in 
various previous studies and case reports.12,13 
In studies conducted so far, troponin levels that 
increase with exercise have not been elucidated 
to be physiological or pathological. Frank et al.14 
found that this increase may be due to reversible 
cardiomyocyte membrane leakage due to oxidative 
stress induced by exercise and the circulation of 
cytosolic cTnT. König et al.15 designed to evaluate 
whether the troponin increase mechanism due to 
exercise-induced myocardial stress is related to 
oxidative stress and inflammation. They showed 
that there is no correlation between the levels of 
markers. They reported that hs-Troponin increase 
only correlated with the increase in myoglobin, 
CK and CK-MB released from skeletal muscle. 
Hs-TnT is the third generation troponin and does 
not show cross-reaction with skeletal muscle. 
For this reason, they thought that hs-TnT release 
from the myocardium and myoglobin and CK, 
CK-MB release from skeletal muscle maybe by 
the same mechanism. Kurz et al.16 and Axelsson 
et al.17 reported that similar to our study, post-
EST troponin values increased compared to 
basal troponin. In our study, we thought that this 
increase may be due to the transfer of cytosolic 
troponin into the circulation due to the temporary 
and reversible permeability increase in myocyte 
membrane permeability due to exercise-related 
metabolic stress.

In our study, the DTS from the stress test data 
was significantly more negative in the group 
with CAD. There was a negative correlation 
between DTS and Syntax score. Previous studies 
reported that major cardiac events were more 
common in patients with high Syntax scores.18,19 
In Mark et al.20, they reported that the cardiac 
events were significantly higher in patients with 
a more negative DTS. Previous studies revealed 
a relationship between the ST-segment depression 
occurring during the exercise test, the number of 
leads with collapse, and the ST segment depression 
pattern and the presence of CAD. However, there 
is no study in the literature comparing the DTS 
and the syntax score. EST can give an idea about 
DTS, the presence, prevalence, and severity of 
CAD.

There are some limitations of our study. Our 
most important limitation is related to the number 

of patients. The hypothetical relationship between 
the presence and complexity of CAD and hs-TnT 
elevation due to exercise may have been overlooked 
due to the limited number of patients. Another 
issue concerns our methodology. Since our main 
goal was to investigate the relationship between 
CAD and CAD complexity and exercise-induced 
hs-TnT elevation, we only included EST-positive 
and potentially undergoing CAG. Therefore, we 
initially excluded the patient population with a 
negative EST test. The main reason for this initial 
exclusion is that we could not recommend CAG to 
the EST-negative group for ethical reasons. For this 
reason, our study data are far from representative 
of the entire stress test patient population. This 
methodological limitation prevented us from 
taking blood for hs-TnT before exercise, since we 
did not know which patient would have a positive 
EST at the beginning. For this reason, we found it 
appropriate to use the hs-TnT value taken at rest 
at a later time instead of hs-TnT before EST for 
comparison.

Conclusions

In our study, data could not reveal the 
relationship between the increase of hs-TnT, 
which is a biochemical marker we recommend to 
be added to EST, and the presence of CAD and 
its complexity. This suggests that exercise-induced 
hs-TnT elevation, even in patients with CAD, 
maybe due to other potential mechanisms other 
than ischemia, such as increased left ventricular 
afterload and increased wall tension. It is thought 
that additional studies are needed that include a 
higher number of patients and use biochemical 
markers such as BNP that reflect wall tension. 
However, a strong negative correlation was found 
between DTS and the extent and severity of 
CAD. DTS evaluation performed before invasive 
CAG can provide important information about 
coronary artery lesion complexity.
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A B S T R A C T
Background Bariatric surgery has come out as an effective treatment for morbid obesity due to its 
effects as stabilized weight loss and remission of  obesity related comorbidities like type 2 diabetes.
Postoperative weight loss is affected by many factors and predictors of  weight loss after bariatric surgery 
are controversial. This study has been performed to evaluate the impact of  gender and age on the short-
term outcomes of  laparoscopic sleeve gastrectomy (LSG) in type 2 diabetic (T2D) obese patients.
Material and Methods In this retrospective study, the records of  morbidly obese patients with a body 
mass index (BMI )≥40 kg/m2, aged between 18-65 years old who underwent LSG and were followed-up 
for at least 6 months postoperatively were reviewed. Patients were subdivided into two groups according 
to age (≥50 y,<50 y), gender (female, male) and compared.
Results The study included 25 patients, 17 (68%) female and 8 (32%) male, 14 (56%) were in <50 
years old group and 11 (44%) were in ≥50 years old group. At the postoperative 6th month, there was a 
significant decrease in weight, BMI, diastolic blood pressure, fasting blood glucose, postprandial glucose 
and HbA1c in both gender and age groups (p<0.05). A significant decrease was observed in triglyceride 
(TG) at 6th month in both gender. While a significant increase in high-density lipoprotein (HDL) was 
observed in patients aged ≥50 (p=0.028), no significant change was observed in the younger group. 
There was a positive correlation between change in total cholesterol(TCh), TG and age (respectively; 
r=0.436, p=0.030, r=0.528, p=0.007).
Conclusions LSG is an effective treatment method for morbid obesity for younger (<50 y) and advanced 
aged (≥50 y) T2D patients in both genders. The percentage changes in the decreament of  TG in male 
gender and TCh in younger age were more prominent in short-term follow-up.
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Introduction

In the last decade, both type 2 diabetes and 
obesity have been increasing epidemically 
worldwide. In TURDEP II study performed in 
Turkey in 2010, the prevalence of  diabetes was 
found to be 13.7% and obesity 32%.1 Bariatric 
surgery has come out as an effective treatment 
for morbid obesity due to its effects as stabilized 
weight loss and remission of  obesity related 
comorbidities like type 2 diabetes. Laparoscopic 
sleeve gastrectomy (LSG) has been increasingly 
applied in our country in parallel with the world 
due to its advantages such as relative technical 
simplicity, permanent weight loss, endoscopy 
feasibility, having the chance of  revision, and the 
need for less vitamin support throughout life.2 
Although bariatric surgery is the most effective 
therapy for obesity, postoperative weight loss 
is affected by many factors. Bariatric surgery 
results can be implicated by many physiological, 
epidemiological and psychosocial parameters, but 
studies evaluating potential predictors of  weight 
loss after bariatric surgery are controversial.3,4 This 
study has been carried out to evaluate the impact 
of  gender and age on the short-term outcomes of  
LSG in type 2 diabetic obese patients. 

Material and Methods

The study was conducted after the approval of 
the local Ethics Committee in accordance with 
the Helsinki Declaration. In this retrospective 
study,the records of morbidly obese patients 
with a body mass index (BMI) ≥40 kg/m2, 
aged between 18-65 years old who admitted to 
our Endocrinology and Metabolism outpatient 
clinics and underwent sleeve gastrectomy were 
reviewed. Patients who were followed up for at 
least 6 months postoperatively were included 
in the study. Gender, age, height, weight, BMI 
(calculated according to the formula=weight 
(kg)/height(m)2), insulin usage, diastolic blood 
pressure (DBP), systolic blood pressure (SBP), 
fasting blood glucose (FBG), postprandial blood 
glucose (PPG), hemoglobin A1c (HbA1c), alanine 
aminotransferase (ALT), total cholesterol (TCh), 
high-density lipoprotein (HDL) cholesterol, 
low density lipoprotein (LDL) cholesterol and 

triglyceride (TG) were recorded retrospectively 
from files of the subjects. The percent of excess 
Body Mass Index Lost (%EBMIL) was calculated 
with the formula ([Preoperative BMI-current 
BMI]/[preoperative BMI-25])x100. Patients were 
subdivided into two groups according to age  
(≥50 y, <50 y), gender (female, male) and compared 
regarding changes in the mentioned parameters.

Statistical Analysis
Descriptive statistics for the numerical variables 

following nonnormal distribution were expressed 
as median (min-max). Shapiro-Wilk test was used 
to determine whether the data followed a normal 
distribution. In the comparison of two independent 
groups showing normal distribution, Independent 
Sample T test was used. Nonparametric tests were 
used for data that did not show normal distribution. 
Mann-Whitney U test was used to determine 
whether there was a significant difference between 
the mean values of independent data following 
nonnormal distribution in the presence of two 
groups. Wilcoxon test was used to determine 
whether there was a significant difference between 
the mean values of dependent data following 
nonnormal distribution. Pearson chi-square, 
Fisher Exact tests were used to determine whether 
there was a correlation between the categorical 
variables or whether they were independent of 
each other. The correlation between the numerical 
variables was determined using Spearman’s 
Correlation Analysis. All statistical analyses were 
performed using IBM SPSS Statistics version 20.0 
and a p-value of 0.05 was considered statistically 
significant.

Results

Gender
Twenty five patients fulfilling the criterias were 

included in our study. Among them, 17 (68%) were 
females and 8 (32%) were males. The median age 
was 50 (25-59) years for females and 42.5 (18-57) 
years for males. Initial BMI values were 50.8 kg/m2 
(42.1-78.1) and 45.2 kg/m2 (40.4-52.5) for females 
and males respectively, significantly higher in the 
female gender (p=0.049). Baseline ALT values 
in males were significantly higher compared to 
females (p<0.001). In the preoperative evaluation, 
no significant difference was observed between 



the two genders in terms of other demographic 
and laboratory parametersas well as insulin usage 
percentages and doses used (Table 1).

At the postoperative 6th month, there was a 
significant decrease in weight, BMI, DBP, FBG, 
PPG and HbA1c values in both gender compared 
to baseline (Table 2). Although there was a 
significant decrease in SBP (p=0.001) and ALT 
(p=0.003) values in female patients, no significant 
change was observed in males. Concerning lipid 
parameters, a significant decrease was observed 
in TG values at 6th month compared to baseline 
in both gender (p=0.014 for females, p=0.017 for 
males, respectively). There was no significant 
change in TCh, HDL and LDL values. Insulin 
treatment was discontinued at the postoperative 
6th month in all males and in 3 of the 5 females. 
Insulin dose was significantly reduced in the 
other 2 female patients. %EBMIL was found to be 
49.66±12.67 in females and 64±15.8 in males, and it 
was significantly higher in male gender (p=0.023). 
There was not any significant difference among 
genders in terms of the percentage changes of all 
parameters.

Age
When the patients were grouped according to 

age, 14 (56%) were in <50 years old group and 11 
(44%) were in ≥50 years old group. Although at 
baseline the weights of the patients in <50 years 
old group were significantly higher than the 
other group (p=0.013), there was no significant 
difference between the groups in terms of BMI. 
There was also no difference among the groups in 
terms of parameters other than weight before the 
operation (Table 1).

At the postoperative 6th month, there was a 
statistically significant decrease in weight, BMI, 
DBP, FBG, PPG, HbA1c, ALT and TG values 
compared to baseline in both groups (p<0.05). 
While a significant increase in HDL was 
observed in patients aged 50 and over (p=0.028), 
no significant change was observed in the <50 
years old group. The percentage change of the 
TCh values in the patients aged <50 years was 
found to be significantly higher than the changes 
in patients aged 50-years and over (p=0.015). At 
the postoperative 6th month, insulin treatment 
was discontinued in 3 of 4 patients <50 years 
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Table 1. Baseline demographic and laboratory characteristics of patients in gender and age groups

BMI: body mass index, SBP: systolic blood pressure, DBP: diastolic blood pressure, FBG: fasting blood glucose, PPG: postprandi-
al blood glucose, HbA1c: hemoglobin A1c, ALT: alanine aminotransferase, HDL: high-density lipoprotein, LDL: low density lipoprotein,  
TG: triglyceride, TCh:  total cholesterol. 
p1 comparison of initial and parameters of in gender groups.
p2 comparison of initial and parameters of in age groups.
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of age, and in 5 of 6 patients >50 years of age. 
A significant reduction in dose was observed in 
patients who continued insulin. %EBMIL was 
56.68±17.02 in the younger group and 51.62±12.8 
in the elderly group, and no significant difference 
was observed (p=0.412). There was also not any 
significant difference between groups in terms of 
percentage changes of other parameters (Table 3).

When the relationship between the changes 
in the clinical and laboratory parameters of 
the patients and age is examined, there was a 
statistically significant and positive correlation 
between change in TCh, TG and age (respectively; 
r=0.436 p=0.030, r=0.528 p=0.007). There was 
no significant correlation between the change of 
other parameters and age.

Discussion 

In this preliminary retrospective study, our results 
indicated that both females and males benefited from 
LSG concerning weight and metabolic parameters 
in both groups younger than and equal to or older 
than 50 years of age in a 6 months follow-up period. 
At the 6th month of the evaluation, the percentage 
changes in the decreament of TG in male gender 
and TCh in younger age were more prominent.  

Although the beneficial effects of bariatric 
surgery are known, there is a significant 
difference in the demand for bariatric surgery in 
men and women, and it is known that bariatric 
surgery is performed more in women.5 Studies 
have reported that 63-82% of cases undergoing 
bariatric surgery are women.6 It is well recognised 
that men generally tend to underutilise healthcare 
services compared to women. The reasons for this 
are multifactorial, including social, economic and 
cultural motivations.7,8 Besides these differences in 
demand, it is thought that there may be differences 
between the genders in the postoperative results of 
bariatric surgery.	

Obesity and diabetic status differ between 
genders due to significant differences in fat storage 
and metabolism, insulin resistance, blood pressure, 
lipid profile, endothelial dysfunction and systemic 
inflammation.9,10 But little is known about the 
influence of these findings on the outcome of 
obesity surgery. Bariatric Outcome Longitudinal 
Database (BOLD) study results show that bariatric 
surgery efficiency is higher for female patients.11 
A recently published study demonstrated that 
female gender is an independent predictor of 
greater weight loss and %EBMIL, 1 year after 
bariatric surgery.12 In another study, LSG was 
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more effective in obese male than in obese female 
in terms of %EBMIL.3 However, Kennedy-Dalby 
et al.4 reported in a cohort study that there was no 
gender difference in terms of %EBMIL at 2-year 
follow-up. In our study, %EBMIL was found to 
be significantly higher in male in short-term, but 
the lower baseline BMI of males can be thought to 
contribute to this result.

The reason for the different response to 
bariatric surgery between males and females is still 
unclear.13 Another study examining the weight 
loss and metabolic effects of bariatric surgery on 
women and men showed a significant decrease in 
BMI, weight loss percentage and HbA1c values 
for both genders in the first year after surgery, 
no significant difference was observed among 
both genders regarding the changes of parameters 
stated.4 Although it is known that bariatric surgery 
provides significant weight control and resolution 
of type 2 diabetes even in the short term14, many 
studies have shown that there is no difference 
between genders in respect of weight loss and 
type 2 diabetes improvement.15,16 In our study, it 
was seen that there was a significant decrease in 
weight, BMI, FPG, PPG and HbA1c values in the 
6th month of treatment compared to the baseline 
in females and males who had LSG. Besides, 

similar to the literature, there was no significant 
difference between genders with regard to the 
percentage changes of these parameters.

In different studies, it is emphasized that 
some differences between genders in bariatric 
surgery results may be associated with varying 
cardiovascular risk profiles.17 In a study conducted 
in Europe, at the end of 1-year follow-up, there was 
a significant decrease in both SBP and DBP, but no 
difference was observed in respect to percentage 
changes between genders. In our study, there was 
no significant change in the value of SBP in men, 
while there was a significant decrease in DBP. 
There was also no difference between genders in 
terms of percentage changes in DBP. In another 
study, the cardiovascular effects of bariatric surgery 
in women and men were evaluated by calculating 
the total cholesterol/HDL ratio, and a significant 
decrease was detected in both sexes, but no 
significant difference was observed in percentage 
changes between genders.4 In our study, there 
was a significant decrease in TG value at the 6th 

month compared to baseline in men and women 
underwent LSG, while no significant change was 
found in other lipid parameters. Nevertheless, the 
percentage of TG change was not significantly 
different between genders.

Table 3. Comparison of the baseline and sixth month values of clinical and laboratory parameters in age groups 
and comparison of their percent changes 

p* comparison of initial and sixth month parameters of age <50 group.
p** comparison of initial and sixth month parameters of age ≥50group.
p*** comparison of Δ age<50 group and Δ age≥50group.
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The number of patients suffering from obesity 
and its comorbidities increase with the age, 
especially in the population aged 50 years and 
over. Therefore, the treatment of morbid obesity 
has become increasingly important, especially 
in the elderly population. Studies show that the 
majority of the patients selected for bariatric 
surgery were younger than 50 years, despite the 
fact that the prevalence of obesity is higher in 
the older age groups.18 Nevertheless, although 
sleeve gastrectomy is not more risky in the elderly 
population, its outcomes on weight loss and 
comorbidities in older patients are less known.19 
The effectiveness of bariatric surgery in the 
older ages has been previously investigated. For 
instance, in a study comparing the patients over 
60 years with those under 50 years for up to 22 
months after LSG showed better results in the 
younger age group for BMI% change.20 In a study 
conducted in our country, it is stated that age may 
be the determining factor for weight loss after LSG 
and that weight loss is less in patients over the age 
of 40 years.21 Many studies have shown that the 
mean excess of weight loss was lower for the older 
patients and those younger than 45 years tended 
to have greater %BMI loss and %EBMIL than the 
older patients.22,23 Chang et al.24 also indicated that 
age was identified as an independent risk factor 
for weight loss in long-term follow-up. However, 
Robert et al.25 showed age not to be a predictive 
factor of weight loss failure at 1 year. A recent 
study in India revealed that %EBMIL at the 6th 
month postoperatively did not differ between 
those over and under 65 years of age.26 In another 
research, which used an age of 55 years as the  
cut-off point, there was no significant difference 
in weight loss and BMI after 24 months of follow-
up.27 In a comparative study by Burchett et al.28, 
there was not any significant difference in weight 
loss and comorbidities such as diabetes between 
older and younger age groups. In this study,  
cut-off value for age was determined as 50 years 
based on the previous studies in the literature. We 
also used 50 years as cut-off for age in our study. 
Our study indicated a significant decrease in 
weight, BMI, DBP, FBG, PPG and HbA1c in both 
age groups. However, in the short-term follow-up 
of 6 months, the change of these parameters and 
%EBMIL did not differ significantly between the 
groups in accordance with the literature.

It is known that therapeutic interventions 
in diabetic patients are more effective in elderly 
patients to improve hypercholesterolemia. In 
the Action for Health Diabetes (AHEAD) 
program, interventions were effective in inducing 
larger relative improvements in HDL and waist 
circumference among the older participants when 
compared with the youngers. Lifestyle changes 
have often been promoted to explain these better 
outcomes in older patient groups.29 In our study, 
there was a significant decrease in TG in both age 
groups after LSG in diabetic obese patients, but 
no significant change was observed in LDL value. 
While in younger group HDL did not change 
significantly, there was a significant increase in 
HDL level in the elderly group (≥50 y). Although 
the percentage of TCh change is significantly 
higher in the young group compared to the older 
group, the percentage of TG and TCh decrease 
increases with age (positive corelation). These 
good results in the older group can be explained 
by the fact that these patients being more aware 
of the negative consequences induced by obesity 
on their health as reported in some studies.30 This 
makes them more likely to have a better motivation 
to change lifestyle and adhere to postoperative 
follow-up instructions. 

In conclusion, sleeve gastrectomy is an 
effective treatment method for morbid obesity for 
younger (<50 y) and advanced aged (≥50 y) type 2 
diabetic patients in both genders. In our study, no 
difference was observed in terms of weight loss, 
SBP and DBP values and changes in glycemic 
and lipid parameters between genders in short-
term 6 months follow-up. There is no significant 
difference between the younger and older age 
groups in terms of the parameters other than TCh 
that decreased in the <50 years old age group. 
On the other hand, there is a positive correlation 
between age and percentage decreases of TCh and 
TG. Studies involving longer follow-up periods 
and higher number of patients are needed to 
reveal the effect of gender and age on the results 
of bariatric surgery concerning weight, metabolic 
parameters and positive effects on type 2 diabetes.
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A B S T R A C T
Background Diabetes Mellitus (DM) is an important cardiovascular risk factor and 50% of  newly 
diagnosed diabetic patients have coronary artery disease. HbA1c levels in these patients have an effect 
on prognosis. Development of  contrast agent-induced nephropathy (CIN) is common in patients who 
have undergone percutaneous coronary intervention (PCI) without ST elevation myocardial infarction 
(NSTEMI) and is associated with increased mortality and morbidity. In this study, the relationship 
between HbA1c and the development of  CIN was investigated in NSTEMI patients who did not have 
a previous diagnosis of  DM and receive treatment.
Material and Methods In this study, 359 (189, 52.6% male) patients who were not diagnosed with DM and 
did not receive treatment were retrospectively analyzed for NSTEMI diagnosis. HbA1c and creatinine 
values before and after the procedure were evaluated. CIN was defined as an increase of  25% or 0.5 mg/
dL compared to the basal value in serum creatinine measured 48-72 hours after the procedure.
Results CIN was detected in 56 (15.6%) of  all patients. Among the group with and without CIN; There was 
no difference between gender, amount of  contrast material, pre-procedure eGFR, troponin and ejection 
fraction values. Only in the group with CIN, the patients were older and the number of  hypertensive 
patients was significantly higher. As a result of  coronary angiography, medical follow-up was made 
for 46 (12.7%) patients, coronary stent in 271 (74.7%) and coronary bypass in 40 (11%) patients. In 
addition, in-hospital mortality was detected in 17 (4.7%) patients. HbA1c and fasting glucose levels 
were found significantly higher in the group developing CIN (6.1±1.0 vs. 5.5±0.6 mg/dL, p<0.001, 
133.8±65.9 vs.  110.9±48.7 mg/dL, p=0.002, respectively). But only  the HbA1c value was determined 
to be an independent predictor in the logistic regression analysis of  CIN (OR: 2.3, p<0.001, CI: 1.6-3.2). 
Conclusions CIN was more common in NSTEMI patients with high HbA1c who were not diagnosed 
with DM and were not treated. In addition, HbA1c value was an independent predictor of  CIN 
development.
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Introduction

Percutaneous coronary intervention (PCI)  
in patients with non-ST-elevation myocardial 
infarction (NSTEMI) reduces ischemic 
complications and improves survival. Patients 
undergoing  PCI are at high risk for contrast-induced 
nephropathy (CIN) and this has been associated 
with renal dysfunction, longer hospital stay, 
increased  cardiovascular events  and mortality.1,2 
So many  factors such as hypovolemia, contrast 
volume, and  baseline glomerular filtration rate 
(GFR) may contribute to the development of  CIN.3,4 
Because of  this,  identifying patients at risk of  CIN 
is important in patients undergoing PCI. Diabetes 
Mellitus (DM) is an important cardiovascular risk 
factor and 50% of  newly diagnosed diabetic patients 
have coronary artery disease. HbA1c levels in these 
patients have an effect on prognosis. A recent study 
indicated that elevated HbA1c is an independent 
factor associated with CIN among patients without 
diabetes undergoing elective coronary angiography 
or PCI.5 But there was not enough information in 
patients with NSTEMI. Therefore, in this  study 
aimed to examine  the effects of  elevated HbA1c 
on CIN after coronary angiography in NSTEMI 
patients who did not have a previous diagnosis of  
DM and did not receive treatment. 

Material and Methods

The study prospectively observed 359 
consecutive patients with NSTEMI undergoing 
coronary angiography at the Avicenna Hospital 
Cardiology Depratment  between  January 
2015 and January  2018. NSTEMI was defined 
according to the current guidelines.6 Patients 
with severe valvular heart disease, severe or 
decompensated heart failure, need intra-aortic 
balloon pressure support, severe renal failure, and 
patients undergoing emergency cardiac surgery for 
revascularization, previously diagnosed with DM, 
and treated for DM (such as metformin, insulin 
etc.) were excluded. The study was approved 
by the Local Ethics Committee. In all patients, 
plasma glucose and Hba1c levels were assessed 
at hospital admission. Hypertension (HT) was 
defined as blood pressure >140/90 mmHg or being 
on treatment with antihypertensive medications. 
Also, diabetes mellitus (DM) was defined as 
fasting glucose levels >126 mg/dL or being on 
treatment with oral antidiabetic drugs or insulin. 

Finally, hyperlipidemia (HL)  was defined by 
reference to current guidelines.7 Serum creatinine 
concentration level was observed at hospital 
admission, every day for the following  days and 
at hospital discharge. Estimated GFR (eGFR) was 
calculated  using the modified formula of Levey et 
al.8 CIN was defined as an increase in creatinine 
25% or 0.5 mg/dL from the baseline value within the  
48- 72-hour period following PCI.9

Statistical Analysis
All analyses were performed using SPSS 

version 22 for Windows (SPSS Inc, Chicago, 
Illinois). Numerical variables are presented as 
mean (standard deviation) (SD) and nominals 
as percentages. All variables were subjected to 
Kolmogorov Smirnov testing to determine whether 
they were normally distributed. The independent 
samples t test was used to compare the values 
of continuous variables between the 2 groups. 
Nonparametric values were compared using the 
Mann-Whitney U test. The chi-square test was 
used to compare categorical data. To evaluate the 
effects of various factors on CIN development, we 
performed multivariate regression analyses using 
the backward logistic regression (LR) method. 
Variables for which the unadjusted P was <0.05 
was considered significant.

Results

CIN was detected in 56 (15.6%) of all patients. 
Among the group with and without CIN; There 
was no difference between gender, amount of 
contrast material, pre-procedure eGFR, troponin 
and ejection fraction values. Only in the group 
with CIN, the patients were older and the number 
of hypertensive patients was significantly higher 
(Table 1). As a result of coronary angiography, 
medical follow-up was made for 46 (12.7%) patients, 
coronary stent in 271 (74.7%) and coronary 
bypass in 40 (11%) patients. Table  2  describes the 
medications  of the cohort. In addition, in-hospital 
mortality was detected in 17 (4.7%) patients. 
HbA1c and fasting glucose levels were found 
significantly higher in the group developing CIN 
(6.1±1.0 vs. 5.5±0.6 mg/dL, p<0.001, 133.8±65.9 
vs.  110.9±48.7 mg/dL, p:0.002, respectively). But 
only  the HbA1c value was determined to be an 
independent predictor in the logistic regression 
analysis of CIN (OR: 2.3, p<0.001, CI: 1.6-3.2)
(Table 3). 



Discussion 

CIN is a frequent complication after invasive 
treatment of NSTEMI, even in patients with 
normal baseline renal function.10 It is associated 
with increased in-hospital mortality and a 
prolonged hospitalization.   Diabetic patients have 
twice the risk of cardiovascular events of that 
of healthy individuals. Cardiovascular disease 
is the leading cause of mortality in diabetic 
patients, accounting for 75% of mortalities.11-13 In 
diabetes patients with cardiovascular disease who 
required coronary angiography or percutaneous 
coronary intervention, diabetes is a risk factor for 
acute renal injury after coronary angiography.14 
HbA1c is a product of Hb and blood glucose. It 
more accurately reflects long-term glycaemic 
control with blood glucose and helps to identify 
undiagnosed diabetic patients.15 Moreover,  
chronic hyperglycemia  associated with several 

adverse effects that endothelial dysfunction, 
increased cytokine activation, increased oxidative 
stress, impaired microcirculatory function and 
prothrombotic effects.16-18  A study by Barbieri et 
al.5 indicated that among patients without diabetes 
undergoing elective coronary angiography or PCI, 
elevated HbA1c but not glucose levels is a factor 
independently associated with CIN.  Similar to 
these results,  our study suggested that HbA1c and 
fasting glucose levels were significantly higher in 
the CIN  group and only HBA1c  is an independent 
predictor of CIN in NSTEMI patients. As diabetes 
is one of the most important risk factor for the 
development of CIN, this observation reinforced 
our findings and supports the importance of a 
correct management of this high risk subgroup 
of patients. On the other side, no relationship 
was found between fasting glycaemia and the 
occurrence of CIN.

Contrast volume is an important risk factor for 
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Table 1. Main characteristics of patients.

HT: hypertension,   HL: hyperlipidemia, CABG: coronary artery bypass grefting, EF: ejection fraction, GFR: glomerular filtration rate.
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CIN and  dose minimization, on the background 
of a known baseline reduced renal function, 
may serve as an important  strategy to limit the 
incidence of CIN.16 We used  higher  contrast level 
that used during angiography  than literature in 
our patients,  we think that it is due to the high rate 
of patients undergoing PCI (74.7%).  However, we 
did not find significant difference in terms of dose 
of contrast used in patients with and without CIN. 

The present study supports the relationship 
between high HbA1c levels and the risk of acute 
renal dysfunction without established DM. This 
observation shows the importance the chronic 
elevation, as a predisposing factor for CIN.  This 
findings should be investigated  in future studies. 

Conclusions

CIN was more common in NSTEMI patients 
with high HbA1c who were not diagnosed with 
DM and were not treated.In addition, HbA1c 
value was an independent predictor of CIN 
development.
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Table 2. Medications taken before the catheterization.

Table 3. Independent risk factors of CIN in logistic regression analysis.

ACE-i: angiotensin converting enzyme inhibitors, ARB: angiotensin receptor blocker,  
CCB: calcium channel blocker. 

GFR: glomerular filtration rate.
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A B S T R A C T
Background There is limited data on the diagnosis and treatment practice of patients in internal medicine 
clinics in Somalia. The present study aims to evaluate the diagnostic distributions, demographic characteristics 
and clinical outcomes of inpatients treated in the department of internal medicine at our hospital.
Material and Methods The demographic characteristics, diagnoses, lengths of hospital stay, and mortality 
rates of patients hospitalized between January 2017 and June 2019 at the Department of Internal Medicine 
of the Turkey Recep Tayyip Erdogan Somalia Mogadishu Training and Research Hospital (service and 
intensive care) were evaluated.
Results A total of 3,246 patients, 1,759 (54.2%) males and 1,487 (45.8%) females, with an average age of  
50.82±19.25 (18-101) years, were included in the study. While 76% of the patients were followed up in the 
general internal medicine service, 13.3% were monitored in the general intensive care unit and 10.7% in the 
emergency intensive care unit. When the indications for hospitalization were evaluated, the most common 
causes of hospitalization were chronic kidney disease (CKD) (29.4%) and acute kidney injury (AKI) (14.8%) 
and the internal problems associated with these conditions (electrolyte imbalance, hypervolemia and acid-
base balance deterioration). Other important internal diseases requiring hospitalization were diabetes mellitus 
(DM)-related conditions (11.9%), anemia (5.2%), hypertensive (HT) emergencies (3.5%), gastrointestinal 
diseases (4.2%) viral hepatitis (2.1%) cases, conditions that required cancer-related hospitalization (3.6%), 
infectious diseases (3.3%), cardiovascular diseases (CVD) (3%), and other less frequent causes.
While 2,714 (83.6%) patients were discharged, 510 (15.7%) patients died and 22 (0.7%) patients left the 
hospital of their own accord. The mortality rates of the patients were found to be 38.6% in the general 
intensive care unit, 35.9% in the emergency intensive care unit and 25.5% in the general internal medicine 
service. Higher mortality rates were found in emergency and general intensive care patients compared to 
patients in the internal medicine service [OR: 7.4 (5.7-9.7), OR: 10.4 (8.2-13.3), respectively, (p<0.001)].
Conclusions It was determined that the majority of inpatients evaluated at the Turkey Recep Tayyip Erdogan 
Somalia Mogadishu Training and Research Hospital had preventable and treatable diseases in the early 
period. In the health system, which primarily aims to treat patients under current conditions, the development 
of primary care treatment plans in the future may deliver a significant decrease in mortality and morbidity 
rates by reducing the frequency and severity of CKD, DM, HT and CVD. There is a need for new and 
inclusive scientific studies in Somalia on this subject.
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Introduction

It has still not been possible to establish an 
adequate public health system in Somalia following 
decades of  political turmoil, wars, poverty, and 
starvation. Infectious and parasitic diseases, 
especially malaria in infants and tuberculosis and 
cholera outbreaks in adults, are still important 
causes of  death in this country. The lack of  a 
competent and strong central government capable 
of  providing adequate health system facilities has 
led to significant growth in the country’s private 
health system. However, fees paid for health 
services make the sustainability of  private health 
services impossible in a country where poverty 
is so prevalent. In recent years, with the help of  
foreign countries and international organizations, 
significant strategic gains have been achieved in 
this regard, resulting in the provision of  equitable, 
affordable and effective basic health services for 
the general population.

Turkey has been offering inpatient and 
outpatient care services at Turkey Recep Tayyip 
Erdogan Somalia Mogadishu Training and 
Research Hospital (SMTERH) since August 2014, 
to help the people of  Somalia in this regard. The 
hospital, which was brought into service with 201 
beds, now has a total of  240 beds and undertakes 
not only the important task of  patient treatment, 
but also the training of  physicians and other 
healthcare professionals. Patients treated by the 
internal medicine service and intensive care units 
of  the hospital are mostly those who have chronic 
illness-related complications because they cannot 
benefit from basic and preventive health services.

The present study aims to evaluate the diagnostic 
distributions, demographic characteristics and 
clinical outcomes of  patients receiving inpatient 
treatment at the SMTERH Internal Diseases 
Clinic.

Material and Methods

In the study, the data of patients aged 18 and 
over, who were hospitalized between January 2017 
and June 2019 at the SMTERH Internal Diseases 
Department, were obtained by retrospectively 
scanning the patient files. Information on patients’ 
comorbid diseases was obtained from the patient 
files. The presence of documentation on drug use in 

the previous year was considered sufficient for the 
diagnosis of hypertension (HT), diabetes mellitus 
(DM), and chronic obstructive pulmonary disease 
(COPD). Electrocardiogram, echocardiography, 
and cardiology clinical notes of patients in the 
previous 3 months were received for the diagnosis 
of heart failure (HF). Indications for admission to 
the inpatient clinics or intensive care units were 
recorded for metabolic acidosis, hypervolemia, 
hyperkalemia, severe uremic symptoms, and 
other causes (gastrointestinal bleeding, emergency 
surgical interventions, cerebrovascular event, and 
labor, etc.). The diagnoses of the patients were 
confirmed by the responsible internal medicine 
physician and the admission diagnoses were 
recorded as the first diagnoses.

Patient Follow-up
While the follow-up processes and treatments 

of the patients were managed by the responsible 
internal medicine physician during their stay in 
the hospital, the patients taken to intensive care 
units were followed up by the internal medicine 
physicians and anesthesiologists. Patients who 
needed hemodialysis due to renal failure were 
hemodialyzed with a temporary and/or permanent 
tunnel catheter in the hemodialysis (HD) unit of 
our clinic. In the case of non-invasive and invasive 
mechanical ventilation, patients were followed up 
in intensive care units. Patients in need of palliative 
treatment, analgesia and nutritional needs were 
given a temporary central venous catheter when 
necessary. COPD and heart failure patients also 
received oxygen and diuretic treatment in the 
internal medicine clinic due to the lack of relevant 
specialists.

Statistical Analysis 
The SPSS 26.0 (IBM Corporation, Armonk, 

New York, United States) program was used to 
analyze the variables. The conformity of univariate 
data to normal distribution was evaluated with the 
Kolmogorov-Smirnov test. The Mann-Whitney 
U (Exact) test was used along with the Monte 
Carlo results to compare two independent groups 
according to the quantitative data. In comparing 
categorical variables with each other, the Pearson 
Chi-Square test was used with the Exact and Monte 
Carlo Simulation method and the Benjamini-
Hochberg corrected p-value results were used in 



comparing column ratios with each other and the 
results were shown in the table. The odds ratio was 
used with 95% confidence intervals to show how 
many times those with a risk factor were compared 
to those without one. Quantitative variables were 
expressed as mean±SD (standard deviation) and 
Median (percentile 25/percentile 75) in the tables, 
while categorical variables were shown as n (%). 
The variables were analyzed at a 95% confidence 
level and were considered significant when the p 
value was less than 0.05.

Results

A total of 3,246 patients, 1,759 (54.2%) males 
and 1,487 (45.8%) females, with an average age of 
50.82±19.25 (18-101) years, were included in the 
study. While 76% of the patients were followed 
by the general internal medicine department, 
13.3% were followed by the internal medicine 
department in the general intensive care unit and 
10.7% in emergency intensive care (Table 1).

While 2,714 (83.6%) patients were discharged, 
510 (15.7%) patients died and 22 (0.7%) patients 
left the hospital of their own accord. The mean 
length of hospital stay was found to be 6.59±4.21 
(3-81) days (Table 1).

When the indications for hospitalization 
were evaluated, the most common reason for 

hospitalization was chronic kidney disease 
(CKD) (29.4%) and acute kidney injury (AKI) 
(14.8%) and internal problems associated with 
them (electrolyte imbalance, hypervolemia, and 
acid-base imbalance).

Other important internal diseases requiring 
hospitalization were found to be DM (11.9%) 
associated conditions, anemia (5.2%), hypertensive 
emergencies (3.5%), gastrointestinal diseases 
(4.2%) and viral hepatitis (2.1%), conditions 
requiring cancer-related hospitalization (3.6%), 
infectious diseases (3.3%), cardiovascular diseases 
(3%), and less frequently other causes (Table 2).

There was no significant difference between 
the hospitalized patients in terms of age and 
gender distribution for mortality (p>0.05). The 
length of hospital stay was found to be higher in 
patients who died (p<0.001) (Table 3). When the 
patients were evaluated according to discharge 
and mortality, it was found that mortality rates 
were the highest in general intensive care (38.6%), 
which was followed by emergency intensive care 
(35.9%) and the department of general internal 
medicine (25.5%). Higher mortality rates were 
found in emergency and general intensive care 
patients than in those in the department of 
internal medicine [OR:7.4 (5.7-9.7), OR: 10.4 (8.2-
13.3), respectively, CI: 95%, (p<0.001)].
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Table 1. Demographic findings.
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Table 2. Distribution of patients’ diagnoses.

Table 3. Clinical outcomes of the patients.

uMann Whitney U test (Monte Carlo), pPearson Chi-Square test (eExact, mMonte Carlo), Q1: percentile 25, 
Q3: percentile 75.
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Discussion 

In the present study, more than half of the 
patients hospitalized in our department were 
found to have acute and chronic renal failure, as 
well as acid-base disorders, hypervolemia, and 
electrolyte imbalance. Due to the socioeconomic 
and sociocultural conditions of the environment in 
which our hospital is located, patients mostly apply 
to the hospital after apparent renal insufficiency 
due to the inadequacy of the diagnosis and 
treatment of HT, DM and failure to eliminate diet 
and treatment incompatibilities. Besides, there 
were many patients diagnosed with AKI due to 
gastroenteritis, malnutrition and, urinary system 
obstructions [stone, benign prostate hyperplasia 
(BPH), and infection] (14.8%). It would also be 
beneficial to discuss the hospitalized patients in 
terms of important health problems. 

Acute and Chronic Renal Failure 
CKD is a public health problem with a prevalence 

of 11-13% worldwide.1 The number of patients 
with end-stage renal disease (ESRD) continues 
to increase throughout the world. Besides, the 
presence of CKD is associated with an increase in 
cardiovascular mortality as well as all-cause deaths 
in the general population. CKD in Sub-Saharan 
Africa (SSA) mainly affects young adults in their 
economically productive years and is the leading 
cause of death. Factors contributing to this bleak 
picture include late admission to hospital, limited 
renal replacement therapy (RRT), limited means 
used by healthcare professionals in preventing 
kidney diseases, and inadequate awareness of 
kidney disease in the community. However, in 
developing countries where approximately 85% 
of the world’s population lives, CKD prevention 
programs are limited or their capacity mot viable. 
In SAA countries, HT, obesity, and DM are 
the three most common causes of CKD.2 HT, 
proteinuria, dyslipidemia, obesity, and smoking 
are among the changeable factors. In addition,, 
there is no doubt that most infectious diseases 
such as malaria, schistosomiasis, hepatitis C and 
HIV increase the risk of developing CKD.2

Despite advanced treatment methods and 
transplantation options, high mortality and 
morbidity rates in ESRD patients are a serious 
public health problem.3 Globally, approximately 

three million patients are currently receiving renal 
replacement therapy (RRT), and this number is 
expected to increase by 5 to 10 million by 2030.4

HD, the most frequently applied replacement 
therapy, is the most common method used in 
SSA with approximately 150 dialysis units spread 
across 13 countries. Most of the centers are in 4 
countries: Nigeria, South Africa, Sudan, and 
Mauritius. In other countries in the sub-region 
such as Somalia, there are very few facilities.5,6 

Although  CKD-related morbidity and mortality 
rates are high in low- and middle-income countries 
(LMICs), accurate epidemiological data on CVD 
in patients with CKD are still not available in 
these countries.7

In a study by Sachetti et al.8, hypervolemia 
and hyperkalemia were identified as the most 
common causes requiring hospitalization 
of patients diagnosed with CKD. Similarly, 
electrolyte disturbances, deteriorations in acid-
base balance and hypervolemia and hyperkalemia 
in most patients, which required urgent HD, were 
detected in the present study. Proper nutrition 
management, follow-up of chronic diseases such 
as comorbid DM and HT, regular drug use, 
referral to a nephrologist at the appropriate time 
and protection of vascular access routes for HD 
preparation also play an important role in CKD 
follow-up.9

Diabetes and Its Complications
DM is growing at an alarming rate worldwide 

and is becoming one of the most burdensome 
chronic diseases of our time. Following a rapid 
change in nutrition and active life- styles in 
developing countries, the development rate 
of DM is now considered to be of pandemic 
proportioms.10,11 type 2 diabetes (T2D) accounts 
for 90-95% of all diabetes cases. In Somalia, diets 
rich in carbohydrates associated with intense fruit 
consumption, and inadequate physical activity 
increase the risk of developing DM However, due 
to insufficient glucose tolerance or insufficient 
practices for the early screening of DM, patients 
are admitted to the hospital with obvious DM and 
related complications.

Although the average age of patients diagnosed 
with T2D in the region where Somalia is located 
frequently corresponds with the reproductive years, 
most of them can be treated with oral antidiabetic 
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drugs and appropriate lifestyle changes according 
to American Diabetes Association (ADA) and 
European Association for the Study of Diabetes 
(EASD). Guidelines.12 At the internal medicine 
clinic, those that are the most difficult to manage 
in this region are patients diagnosed with type 1 
DM and type 2 DM, who need insulin. Due to the 
country’s economic and infrastructure problems, 
access to suitable medication and maintaining 
insulin that requires a cold chain are major 
problems.

Short-acting crystalline insulin and mixture 
insulin preparations, which are not readily 
available on the market in Somalia, can be used 
in treatment. Although these treatments are 
relatively cost effective, problems present in terms 
of ease of use, treatment success and the risks 
of hypoglycemia compared to new generation 
insulin preparations. Moreover, the low rate of 
social security provision among patients means 
that access to insulin is overall quite limited. DM 
is a chronic disease, whose treatment should be 
monitored regularly, and care should be taken in 
terms of possible complications. In the present 
study, 11.9% of the patients were found to be 
hospitalized in our clinic due to DM and serious 
related complications. This figure covers only 
those patients in urgent need of hospitalization 
and can be regarded as the tip of the iceberg.

Considering the guidance recommendations, 
it is almost impossible for patients who need 
intensive insulin therapy to participate in the 
treatment process. Therefore, morbidity and 
mortality frequently develop in type 1 DM and 
type 2 DM patients due to the early effects of 
hyperglycemia. It is important for patients to 
continue treatment rather than insulin treatment 
selection methods. Patients with this condition 
must receive treatment in the later stages of the 
disease when complications such as diabetic 
ketoacidosis, hyperglycemic non-ketotic coma 
and diabetic end-organ injuries (retinopathy, 
nephropathy, neuropathy etc.) appear. Moreover, 
in terms of providing drugs used in DM and 
cold chain insulin treatment, Somalian patients 
have a higher risk of death, especially due to 
cerebrovascular diseases, where the main risk 
factors are DM, and HT.13

Acute and Chronic Viral Hepatitis
Viral hepatitis is an important public health 

problem, especially in developing countries. 
Chronic hepatitis-B virus (HBV) infection is 
quite common, especially in Asia and Sub-
Saharan Africa. Viral hepatitis, especially HBV, 
is an important public health problem in Somalia. 
Approximately 15-40% of individuals with chronic 
HBV infection have an important risk for the 
development of cirrhosis, fulminant hepatitis, and 
hepatocellular carcinoma (HCC).14,15 Analyzes on 
the global distribution of chronic HBV infection 
classify regions as low (<2%), intermediate (2-7%) 
and high (≥8%) prevalence regions according to 
the prevalence of HBsAg.16 Somalia is a country 
with a high rate of HBV seroprevalence globally 
with a value >8. Viral hepatitis complications 
continue their natural course, especially due to 
insufficient screening and vaccination programs 
for HBV and HAV infections.

In Somalia, the number of skilled health 
personnel is insufficient due to decades of civil 
war. Limited access to modern laboratory facilities 
creates significant screening and diagnostic 
challenges for viral hepatitis cases.17 A  study 
(1992) on the prevalence of serological markers 
for HBV and HCV in 596 children in a residential 
institution in Somalia reported a prevalence 
of 16% for HBsAg and 1.5% for anti-HCV.15-18 
In another study conducted with 62 Somalian 
patients with chronic liver disease, including 
primary HCC, prevalence rates were reported as 
37.1% for HBsAg and as 40.3% for anti-HCV.19,20 
While these patients probably do not need virus 
suppressing medications, they will still need 
training on transmission, continuous monitoring 
for progression to cirrhosis, and HCC screening. 
No studies on viral hepatitis epidemiology have 
been reported in Somalia since 1992, and the data 
available on the prevalence of HBV and HCV in 
Somalia is notably limited. In the present study, 
it was found that 72 (2.1%) patients received 
inpatient treatment in our service for acute and 
chronic viral hepatitis, and 163 (4.8%) patients 
were frequently treated for hepatitis complications 
(cirrhosis, esophagus varicose and HCC). Since 
we do not have current seroprevalence rates in 
this study, we did not have a chance to make a 
more detailed analysis.
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Hypertension and Cardiovascular Diseases
Cardiovascular diseases (CVD) continue to 

be the leading cause of death worldwide and 
are constantly increasing in prevalence.21,22 
Various changeable risk factors such as HT, 
DM dyslipidemia, obesity, smoking, unhealthy 
nutrition, and the harmful use of alcohol have 
an impact on the development of CVD.23,24 
Epidemiological and demographic transitions 
continue in LMICs such as Somalia, resulting 
in an increased burden in non-communicable 
diseases. Somaliland (formerly Northern Somalia) 
has a population of about 4.5 million, about 53% 
of whom live in urban areas.25,26 Significant CVD 
risk factors  in men include smoking, unhealthy 
nutrition, and HT, while in women, multiple 
unplanned pregnancies and a sedentary lifestyle 
are factors.27,28

Causes of death in Somalia are preventable 
diseases (maternal and infant deaths, nutritional 
deficiencies and infections) (64%), CVD (10%), 
cancer types (4%), chronic respiratory diseases 
(1%), diabetes (1%), other non-communicable 
diseases (8%), and accidents and injuries 
(12%). Preventable deaths constitute 24% of all 
mortalities.29

In Somalia, South Asia and India in particular, 
smokeless tobacco use is very common, with 
usage rates higher , in low-social-income groups, 
and those with lower levels of education.30 
Chewing khat t (the local fresh tobacco leaf type), 
a common habit in Somalia, is associated with 
various health problems associated with chronic 
diseases such as high blood pressure and coronary 
heart disease.31,32 In the present study, 103 (3%) 
patients were being followed-up in our clinic due 
to CVD. This frequency was lower than expected 
and patients hospitalized in the cardiology clinic 
in our hospital were evaluated in relation to each 
other.

Pregnancy-related Complications
According to the joint estimates of the World 

Health Organization (WHO), the United Nations 
International Children’s Emergency Fund 
(UNICEF) and the United Nations Population 
Fund (UNFPA), 293,000 women die every year 
as a result of pregnancy-related complications. 
The majority (99%) of all maternal deaths occur 
in LMICs, and more than half of these deaths 

occur in SSA. In LMICs the majority of maternal 
deaths can be prevented by timely and adequate 
intervention.33

In Somalia, a woman’s life-long risk of death is 
estimated to increase by 5% due to pregnancy.34 

Somalia is one of the top five countries with the 
highest maternal mortality in the world, along 
with the Central African Republic, Chad, Nigeria, 
Sierra Leone and South Sudan.35 In Somalia, the 
registration system for maternal deaths makes 
any possible review problematic. Therefore, it is 
estimated that maternal and infant mortality rates 
are even higher than current estimates.34

Pregnant women get help from people who 
practice traditional birthing methods instead of 
from experienced health personnel in a health 
center, and give birth at home. As a result, 
many preventable and treatable complications, 
especially postpartum bleeding, develop.35 
Hemorrhage developing during or after birth 
accounts for more than half (64.3%) of maternal 
deaths.33,36,37 Health education programs should be 
implemented in order to change people’s health-
seeking behaviors.38 In addition to anemia and 
postpartum hemorrhage-related complications in 
our clinic, hypertensive conditions of pregnancy 
were also considerable. Due to insufficient bed 
capacity in our hospital and in the overall region, 
we followed up postpartum hemorrhage patients 
with our obstetrician in our intensive care units.

Cancer and Palliative Care
Although infectious diseases are still one of the 

leading causes of death in SSA, the emergence of 
non-communicable diseases, especially cancer, 
is a major challenge for health systems. Health 
systems in this region are mainly for acute illness 
and maternal and infant health care. This fails 
to serve the needs of those with chronic diseases 
that require complex intervention maintenance  
throughout continued care.39 Obstetric problems, 
nutrition and infectious diseases account for 69% 
of the mortality rate in Somalia, while cancers 
make up 4%.40

Palliative care services provide a more realistic 
public health approach for patients with cancer 
when cancer patients apply to health services 
with inadequate treatment options for the 
primary disease and most treatments for cancer 
improvement are beyond the reach of patients.41
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In underdeveloped countries, such as Somalia, 
patients often apply in the late stages of the 
disease, regardless of the type of cancer, i.e. when 
chemotherapy, surgical treatment, or radiotherapy 
cannot provide additional therapeutic benefit. In 
many parts of SSA, access to cancer screening 
and basic treatment services is insufficient. 
However, the global cancer burden is expected to 
increase further due to an increasing and aging 
population, especially in less developed countries 
where approximately 82% of the world population 
lives.42

Although the importance of establishing cancer 
registry systems to identify etiological causes 
in cancer development, improve cancer biology 
studies and implement necessary interventions to 
prevent cancers is well established, unfortunately, 
adequate cancer registry records have not been 
established in many underdeveloped countries 
such as Somalia.43,44 In this case, palliative care 
offers a realistic approach to fair, accessible, and 
cost-effective interventions.42 Support therapy and 
palliative treatment were applied to a total of 122 
(3.6%) cancer patients (solid and hematological) 
diagnosed in our hospital. Although new 
regulations in relation to cancer diagnosis and 
treatment approaches have been introduced in 
Somalia in recent years, the role of palliative 
treatment in these transition stages is important.

Chronic Respiratory Tract Diseases
LMICs are responsible for an estimated 12% of 

noncommunicable diseases caused by respiratory 
problems, especially asthma and COPD.45 COPD 
was shown to be the third most common cause 
of death in the world between 1990 and 2010.46 
It is reported that approximately 90% of COPD-
related deaths occur in LMICs.47

However, there is limited epidemiological 
evidence regarding the prevalence of COPD 
mortality and morbidity in LMICs and further 
studies are required. In Somalia, adverse 
conditions such as insufficient diagnosis of 
asthma and COPD due to insufficient health care 
and insufficient primary health care services, 
delayed treatment, and deficiencies in disease 
prevention present.48,49 In Somalia, where access 
to adequate healthcare is quite difficult, even 
relatively simple needs such as that for nasal 
oxygen and antibiotherapy can often go unmet. 

A total of 132 (3.9%) inpatients in our hospital 
were treated for bacterial pneumonia and COPD-
related complications. 

Limitations

Since the present study was performed 
retrospectively in a relatively small patient 
population, it is difficult to evaluate patients in 
detail and to make aa more general assessment given 
the results obtained. Also, patient characteristics 
differ since patients of different departments 
that are not available in our hospital had to be 
hospitalized in the internal medicine service. 
Although some of our inpatients were diagnosed 
with infectious diseases and tuberculosis, it was 
thought that the number of these patients was 
lower than expected because they were mostly 
followed up in the department of infectious 
diseases. In addition, the presence of relatively 
higher number of patients diagnosed with CVD is 
related to their follow-up at the internal medicine 
clinic during periods when there is no cardiology 
specialist. The fact that the file recording system 
and the medications used by patients in the past 
could not be questioned in detail before social 
security institutions can be considered as another 
limitation of the study. With further prospective 
and wide-ranging studies, the relationship 
between hospitalization indications and mortality 
and morbidity could be better evaluated in this 
patient group.

Conclusions

It will likely be difficult for Somalia to create 
an adequate health service until the constantly 
changing socio-political climate stabilizes and 
the economy improves. The high frequencies of 
HT, DM, CKD and CVD in the region, which 
can be prevented or the complications of which 
can be reduced in the early period, has shown 
that there is a lot of work to be done in this 
regard. However, there have been some quite 
promising developments in recent years. The aid 
provided to Somalia, particularly from Turkey, 
but also from other countries on a regular basis, 
has increased over the last decade and a more 
comprehensive approach to strengthening health 



185

systems under the guidance of most development 
agencies is evident. Mogadishu Turkish Hospital 
has started to accept patients since August 2014.  
The 205-bed hospital is in the status of a Training 
and Research Hospital. In other words, it is 
important not only for treating patients, but also 
for training physicians and other healthcare 
professionals. There is also a lodging, nursing 
school and mosque in the campus area. In this 
region, other hospitals affiliated to the United 
Arab Emirates and the United Nations, besides 
Turkey, also provide similar services. An 
important contribution of the Turkish hospital is 
that it provides the Somalian citizens in this region 
with the opportunity to obtain medical education 
and profession. This, in conjunction with efforts 
to create a regulatory framework for medical 
training and healthcare services is promising.
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A B S T R A C T
Background Thyroid biopsy results are evaluated according to The Bethesda System for reporting thyroid 
cytopathology worldwide. The most ambiguous result from these categories is the Bethesda-III which 
is defined as “atypia of  undetermined significance” (AUS). Neutrophil to lymphocyte ratio (NLR) is 
still evaluated in thyroid disorders and malignancy. The purpose of  this study was to evaluate the NLR 
results in Bethesda categories and whether the NLR can discriminate a clinical benefit for the AUS 
category. 
Material and Methods In this retrospective study, 1771 patients who had fine needle aspiration biopsy 
were examined. Demographic characteristics, NLR, Bethesda scores, operation rates and postoperative 
histopathological results were recorded.
Results The categories were; Bethesda-I for 298 (16.8%), Bethesda-II for 1320 (74.5%), Bethesda-III 
for 60 (3.4%), Bethesda-IV for 27 (1.5%), Bethesda-V for 36 (2%), Bethesda-VI for 30 (1.7%) results 
respectively. The mean NLR was 2.68. There was no statistically significant difference between groups 
in terms of  NLR (p=0.250). Overall, 226 (12.76%) patients were underwent thyroidectomy. The AUS 
group was found by 3.4%, operation rate was 21.66% and malignancy rate was 23.07%. There was a 
statistically significant difference between Bethesda scores and malignancy rates (p<0.001). There was 
no statistically significant difference between the postoperative results in terms of  NLR (p=0.973).
Conclusions The NLR does not differ according to the Bethesda categories neither the postoperative 
histopathological results. It is not a predictive parameter for the benign or malignant differentiation. We 
think that NLR cannot discriminate a clinical benefit for the surgery decision in the follow-up of  the 
AUS category.
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Introduction

Thyroid nodule is a frequent problem in the 
clinical practice. While the detection rate of the 
nodule by the palpation is about 4% due to the 
inability to recognize the small ones, this rate 
is up to 68% by the thyroid ultrasonography 
(USG).1 Malignancy rate in thyroid nodule is 
about 5-10% that is why a careful  examination 
is  required.1 The gold standard diagnostic 
method for  the thyroid nodule is  fine-needle 
aspiration biopsy (FNAB) and cytopathologic 
evaluation. The Bethesda  System  for  reporting 
thyroid cytopathology (TBSRTC) has been 
used increasingly since 2007 to classify thyroid 
nodules and this system broadly classifies 
thyroid nodules into six categories stratified 
by risk of malignancy.2 In these categories, 
atypia of undetermined significance (AUS) or 
follicular lesion of undetermined significance 
(FLUS) category is still the most ambiguous 
and it is not benign neither malignant.

This category introduce the suspicious, 
atypical cytological or architectural features, 
but do not diagnose follicular neoplasm (FN) 
or suspicious for a follicular neoplasm (SFN), 
suspicious for malignancy (SM) status.

Systemic inf lammatory response was found 
to be related to cancer pathophysiology in 
recent years.3-5 Neutrophil to lymphocyte 
ratio (NLR) is an indicator of systemic 
inf lammatory response and has been 
associated with the pathogenesis, development, 
progression, metastasis and even respond to 
treatment in solid tumors especially.6-8 Many 
studies evaluating NLR in terms of thyroid 
malignancy give dissimilar results.9-13 On the 
other hand, the value of NLR in the benign or 
malignant differentiation in the AUS category 
is not clear.

The aim of this study is to examine the FNAB 
results, to compare the Bethesda categories in 
terms of NLR, to evaluate the pathology results 
in patients who underwent thyroidectomy, and 
to see whether NLR is effective in the benign-
malignant differentiation in the AUS category.

Material and Methods

Study Design
This study is a retrospective-cohort study. 

The results of the patients with thyroid nodule 
who were admitted to Education and Research 
Hospital of Medicine Faculty of University Ordu 
and Ordu State Hospital between May 2018 and 
December 2019 were evaluated. Demographic 
information and medical histories related to 
disease were obtained from patient files. This 
study was approved by the Ethics Committee of 
the Medicine Faculty of University Ordu (Number 
2018-111).

Patient Selection
Patients older than 18 years old with thyroid 

nodule and normal thyroid function tests, without 
any diagnosed thyroid disease were included in 
the study. Any systemic disease, malignancy and 
drug use were also in exclusion criteria.

Data Collection
Age, gender, hemogram parameters, FNAB 

and postoperative histopathological results were 
analyzed.

Laboratory and Pathological Parameters
Hemogram parameters taken before FNAB 

were evaluated. White blood cell count (WBC), 
neutrophil count (N), lymphocyte count (L), were 
obtained from the complete blood count report. 
NLR was calculated as the neutrophil count 
divided by the lymphocyte count.

FNAB and post-surgery specimens were 
evaluated by the same pathologists in our hospital. 
According to TBSRTC, the results of FNAB were 
divided into six groups: I- Nondiagnostic (ND), 
II- Benign, III- AUS/FLUS, IV- FN/SFN, V- SM, 
and VI- Malignancy.

Statistical Analysis
Analysis of data used the Statistical Package 

for the Social Sciences 22 (SPSS, Inc, Chicago IL, 
USA). Continuous variables were expressed as 
descriptive statistics; mean, standard deviation, 
minimum and maximum values. Categorical 
variables were expressed as number and percentage. 
Mann-Whitney U test was used for continuous 



variables. Chi-square test was used to determine 
the relationship between categorical variables. P 
values of <0.05 were considered statistically.

Results

In this study, 1771 patients were analyzed. Mean 
age was 54.12±13 years old. As 1,465 (82.72%) of 
the patients were female, 306 (17.28%) were males. 
The categories were; Bethesda-I for 298 (16.8%), 
Bethesda-II for 1,320 (74.5%), Bethesda-III for 60 
(3.4%), Bethesda-IV for  27 (1.5%), Bethesda-V 
for 36 (2%), Bethesda-VI for 30 (1.7%) patients 
respectively. There was no difference in term of 
gender but a significantly statistical difference 
in term of age between the groups (p=0.026). 
Descriptive parameters are given in Table 1. The 
mean NLR value was 2.68 (0.59-16.80); 3.12 (0.69- 
15.7) for  males  and 2.59 (0.59-16.80) for females. 
The median value of NLR was found to be 2.11.

There was no statistically significant difference 
between Bethesda groups in terms of NLR (p>0.05) 
(Table 2).

It was detected that 226 (12.76%) patients were 
underwent thyroidectomy during the follow-up 
period.

These patients were 33 (11.07%) of 298 in 
Bethesda-I, 87 (6.59%) of 1,320 in Bethesda-II, 
13 (21.66%) of 60 in Bethesda-III, and all of the 
Bethesda-IV, Bethesda-V, Bethesda-VI groups. 
The postoperative histopathological results were 
found benign in 133 patients and malign in 93. No 
significant difference was found between the benign 
and malign results in terms of NLR. Postoperative 
histopathological results were given in Table 3.

The malignancy rates in patients with 
thyroidectomy were 12.5% in Bethesda-I, 26.43% 
in Bethesda-II, 23.07% in Bethesda-III, 40.74% 
in Bethesda-IV, 61.1% in Bethesda-V, and 93.3% 
in Bethesda-VI groups. There was a statistically 
significant difference between Bethesda scores 
and malignancy rates (p<0.001). No statistically 
significant difference was found between the 
patients with thyroidectomy in Bethesda groups in 
terms of NLR (Table 4).

Discussion 

In this study, 1,465 (82.7%) of 1,771 patients with 
thyroid nodule were female and 306 (17.3%) were 
males. According to TBSRTC, the results were in 
benign (Bethesda-II) category for 1,097 (74,93%) 
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sd: standart deviation, p<0.05 is considered to be significant

Table 1. Demographic characteristics of the groups

sd: standart deviation, p<0.05 is considered to be significant, NLR: Neutrophil to lymphocyte ratio

Table 2. NLR values of the groups
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Table 3. Postoperative histopathological results according to Bethesda Scores

women and 222 (72.07%) men. It is known that 
thyroid nodules are approximately 4 times more 
common and benign in women than men.1 We 
found similar results in this study. Although the 
Bethesda-VI age was significantly lower than the 
other groups, it was compatible with the ages at 
which thyroid cancer was seen and was not in the 
primary aim of our study.

In this study, no significant difference was 
found between Bethesda groups in terms of NLR. 
Many studies of the NLR in the thyroid diseases 
are mostly on its evaluation in benign-malign 
differentiation and offers contrasting results. In 
the study of Kocer et al.9, NLR was significantly 
higher in the papillary thyroid cancer group than 
the multinodular goiters group. Similarly, Çadırcı 
et al.10 reported a significant difference in NLR 
between the differentiated thyroid cancer and 
healthy groups. In another study, mean NLR of 

malign nodule group was significantly higher 
than both those in benign nodule that therefore 
it was suggested that elevated NLR may be an 
indicator of underlying malign nodular disease in 
preoperative period.11 In contrast, Yaylaci et al.12 
reported that NLR was not different in patients 
with benign nodular goiter and papillary thyroid 
cancer. In a meta-analysis conducted by Liu et 
al.13, it was concluded that the benign nodules and 
the differentiated thyroid cancers did not differ in 
terms of NLR.

In the Bethesda-VI category 30 results were 
detected but the malignant results increased to 
93 cases according to the postoperative pathology 
results. Thus, malignancy rate was found to be 
5.24% in this study. This rate is similar to the 
expected rate in the population as 5-10%. Also, 
malignancy rates in patients with thyroidectomy 
were similar to those stated in TBSRTC only it 
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was found to be higher in the group Bethesda-II 
(26.43%).14 We can think that the operation was 
decided according to the other malignancy 
criteria by the follow up although the FNAB 
result was benign. In this study 60 (3.4%) patients 
were detected as Bethesda-III. However, more 
recent studies have shown that the incidence 
of the Bethesda-III category was to be high as 
10-12%.15-16 Essentially, AUS/FLUS implies 
an intermediate histologic grade between the 
benign and malignant grades. Therefore, it is 
the most undecided FNAB result about the 
malignancy diagnosis. In our study, 13 (21.6%) 
patients underwent surgery in AUS category 
and malignancy rate was detected as 23,07%. 
In the study by Erivwo et al.17, malignancy rate 
was found to be 29.8% in AUS category. Ryu et 
al.18 reported this rate as 35.3% and Mileva et al.19 
reported as 36.1%. We think that the fallibility 
of the ratio may occur due to the different 
experiences and competencies of pathology and 
radiology specialists.

In this study, we found ten benign and only 
three malign histopathological results in patients 
with thyroidectomy in the AUS group. NLR 
comparison between these groups could not be 
made due to the low number of patients. In a study 
of the patients who underwent thyroidectomy 
with AUS and  SM categories, a comparison was 
made between benign and malignant groups in 
terms of NLR and no significant difference was 
found.20 On the other hand, some studies have 
shown that the other criteria are much important 
than the NLR as well as the pathological results in 
the malignancy diagnosis and surgical decision 
of the AUS category. In the study of Ryu et al.18, 
the increase in age was found to be parallel with 
the increase in the risk of thyroid malignancy 
in the patients with Bethesda-III category by 
the follow-up. In the study of Remonti et al.21 it 
was reported that microcalcification and central 

vascularization provides by 96% the malignancy 
diagnosis in Bethesda-III category.

There are some studies in which the NLR was 
evaluated in the thyroid malignancy based on 
thyroiditis. Kocer et al.9 reported that there was 
no difference in NLR between papillary thyroid 
cancer groups with and without lymphocytic 
thyroiditis on the basis. Similarly, in the study 
of Eroglu et al.22, NLR was evaluated in nodular 
hyperplasia, thyroiditis, papillary ca and papillary 
ca with thyroiditis. No statistical difference was 
found between the groups in terms of NLR. 
Ari et al.23 found that the mean NLR was 
significantly higher in the thyroiditis group and 
non-significantly higher in the papillary cancer 
group than in the healthy group. However, no 
significant difference was found between the 
thyroiditis and papillary cancer groups. In our 
study, postoperative histopathological results 
revealed 3 granulomatous and 3 Hashimato 
thyroiditis and 7 lymphocytic thyroiditis. In the 
AUS group, there was only one lymphocytic 
thyroiditis. Unfortunately, the low number of 
thyroiditis was insufficient for us to compare the 
effect of thyroiditis on NLR in this study.

 We recognize certain limitations to our 
study. Firstly and major limitation was the 
retrospective design and relatively small simple 
size in AUS category. Secondly, the number 
of patients in the groups was heterogeneous, 
which may have statistically negatively affected 
our results. Thirdly, it was limited to a certain 
geographical region; therefore, the results may 
not be generalizable. Despite these limitations, 
there is an advantage of this study such as there 
are a limited number of studies in the literature 
that examine the relationship between the AUS 
category and NLR, but this relationship is not 
clear yet. We hope that it can make a concept for 
the future studies.

sd: standart deviation, p<0.05 is considered to be significant, NLR: Neutrophil to lymphocyte ratio

Table 4. NLR values of those operated on according to Bethesda groups
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Conclusions

In conclusion, the present study showed that 
NLR does not differ according to Bethesda 
categories.

Additionally, the patients who underwent 
thyroidectomy also did not show any difference 
in NLR from those who did not. Moreover, there 
was no difference in NLR between benign and 
malignant postoperative histopathologic results. 
We think that it is not possible to say that NLR 
has a predictive role in making the decision of 
follow-up or surgery in the AUS category.
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A B S T R A C T
Background Today, COVID-19 outbreak has become a global alert. So, lots of  medical complications 
and socioeconomic and mental burdens have arisen following the outbreak of  the disease. There is no 
adequate general strategy for total control of  the virus’s widespread. According to this, preventive or 
early diagnostic measures are crucial. In this study, we designed a questionnaire in the context of  the 
4,030 telephonic platform to assess the most common symptoms of  COVID-19 in Iran. 
Material and Methods A questionnaire that had been designed with 20 common and rare symptoms 
of  COVID-19 was filled out by 115 operators of  4,030, a 24-hour call center to answer the Iranians’ 
questions associated with COVID-19 and screen probable COVID-19 cases.
Results Common COVID-19 symptoms among people included cough, dyspnea, sore throat, myalgia, 
headache, anosmia, fever, dysgeusia, chilling, lethargy, and fatigue. Also, less common symptoms were 
rhinorrhea, sneeze, vomiting, diarrhea, nasal congestion, eyesore, stomach ache, jaw pain, dry mouth, 
and abdominal cramps.
Conclusions Our study showed that the most common symptoms of  COVID-19 in Iran include cough, 
dyspnea, sore throat, myalgia, headache, anosmia, fever, dysgeusia, chilling, lethargy, and fatigue. 
Some symptoms may incident due to over-use of  disinfectants, or aggravated by fear of  infection, or 
misdiagnosed with other issues such as food poisoning, flu, panic attacks, and allergies. Consequently, 
It seems that screening can help find new cases who haven’t refered to hospitals  and health care centres, 
and this can result in COVID-19 improving, COVID-19 management, and decreasing the costs of  
patients and health systems.
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Introduction

Emerging infectious diseases cause serious 
public health issues that affect populations and 
governments. Since December 2019, a current 
explosion of pneumonia was identified with 
a novel coronavirus, severe acute respiratory 
syndrome (SARS) coronavirus-2, recorded 
in Wuhan, Hubei Province, China.1,2 As the 
enormous spread of COVID-19, World Health 
Organization (WHO) declared this outbreak a 
global pandemic on March 11, 2020. The first 
Iranian case of COVID-19 was confirmed on 
February 19, 2020, in Qom city.3 As of June 
17, 2021; 3,060,135 confirmed cases and 82,480 
deaths were reported in Iran.4

The most common clinical manifestations 
which set up criteria for testing COVID-19 
infection include fever, cough, shortness of 
breath, myalgia, and rare symptoms including 
headache, confusion, sore throat, diarrhea, chest 
pain, rhinorrhea, nausea, and vomiting.5 Also, 
mortality rates were higher in older patients than 
young adults and kids.6 Expectedly, the case 
mortality is reported higher in critically infected 
patients, reaching 87.5-100% among those older 
than 70 years.7

Besides mentioned problems, some 
complications due to COVID-19 infection may 
occur. Persistence of some symptoms after 
discharge, such as dyspnea and asthenia8, 
acute and late neurological9, cardiovascular10, 
and pulmonary complications11 are reported 
during and after the COVID-19 infection. So, 
the appropriate follow-up after discharge is 
required for preventing or improving these 
complications. In addition, the proper screening 
to find the symptomatic/asymptomatic patients 
helps to prevent the widespread of the virus by 
isolating or quarantining the patients. Also, an 
effective screening may prevent the progression 
of the disease by early diagnosis and treatment; 
however, a purely effective pharmacotherapy 
regimen for COVID-19 is not available.

Diagnosing COVID-19 depends on 
the following criteria: clinical symptoms, 
epidemiological history, positive CT images, 
and positive pathogenic testing.12 Tools enabling 
rapid screening of the COVID-19 infection with 
high accuracy can be crucially helpful to the 
healthcare professionals. The primary clinical 
test currently in use for diagnosing of COVID-19 

is the reverse transcription-polymerase chain 
reaction (RT-PCR), which is expensive, less 
sensitive, and requires specialized medical 
personnel.13

Due to the prevalence of coronavirus in Iran 
and the increase in the number of people infected 
with this virus and public concern in this regard, 
the need to establish a 24-hour call center to 
answer questions and provide effective training, 
reducing stress and concerns, and preventing and 
combating the virus is an inevitable necessity. In 
this regard, the Ministry of Health and Medical 
Education of Iran has established a 24-hour call 
center called 4,030 platform to answer questions 
and provide services to people in the field of 
COVID-19.14

There is currently no approved medicine for 
COVID-19 treatment and vaccination has not 
been universal yet. Undoubtedly, in the current 
situation, a call center has a very prominent 
and important role in providing counseling, 
education, prevention, reducing anxiety and 
dealing with the coronavirus, answering 
ambiguities, and preventing gossip by providing 
correct and scientific answers to people’s 
questions.14

Herein, due to the critical role of the early 
diagnosis in the COVID-19 pandemic and its 
effects on public health, we reported the results 
of our analysis of the clinical manifestation of 
COVID-19 in Iranian people and discussed 
the role of screening platforms in COVID-19 
management.

Material and Methods

Study Design
Data of symptoms of callers were gathering in 

the context of a national telephonic COVID-19 
diagnosis and follow-up platform called 4,030 
that was established in March 2020. The people 
who answered the phone were medical doctors, 
pharmacists, nurses, health care providers, and 
other positions related to the health system, 
voluntarily registered in this system from all over 
Iran. These people, as operators, had trained 
in issues related to the diagnosis of COVID-19 
symptoms and were answering caller’s questions 
about COVID-19 around the clock.



Setting
In this cross-sectional study, an online 

questionnaire with 20 questions according to 
approved COVID-19 symptoms in medical 
evidence was filled out by 4,030 operators based 
on symptoms of callers from 15 to 19 December 
2020. 

Participants
115 operators who counseled at least 100 

callers daily, and were aware of the symptoms of 
the disease answered 20 questionnaire questions 
based on the frequency of observed symptoms. 
Frequent was determined as reported more than 5 
times from every 100 calls.

Laboratory and Pathological Parameters
Questionnaire variables were designed based on 

the most common symptoms that were presented 
by reputable global sites at the time of our study.

The variables were questioned included sore 
throat, cough, dyspnea or shortness of breath, 
headache, myalgia, vomiting, diarrhea, anosmia, 
dysgeusia, abdominal cramps, nasal congestion, 
rhinorrhea, sneeze, ophthalmia, jaw pain, stomach 
ache, lethargy and fatigue, fever, dry mouth, and 
chilling.

Statistical Analysis
Statistical analysis used for this study was 

measured using quantitative frequency indices 
and the number and percentage of SPSS version 
22.
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Table 1. Symptoms reported by operators from screened people

n (%) n (%)
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Results

Descriptive Data
 More than 50% of 4,030 experts confirmed that 

the most common COVID-19 symptoms include 
cough, dyspnea, sore throat, myalgia, headache, 
anosmia, fever, dysgeusia, chilling, lethargy, and 
fatigue. Also, more than 50% of 4,030 experts 
determined that rhinorrhea, sneeze, vomiting, 
diarrhea, nasal congestion, eyesore, stomach ache, 
jaw pain, dry mouth, and abdominal cramps had 
the least prevalence among people suspected of 
COVID-19.

Outcome data
The results of patients’ symptoms are provided 

in table 1. 

Discussion 

The increase in the number of patients and the 
lack of appropriate treatments led us to identify 
patients in the early stages of the disease through 
the 4,030 platform. The reported symptoms were 
recorded in a questionnaire. 

The analysis of 21 studies involving COVID-19 
patients exhibited that most patients with clinical 
disease manifested sore throat (43.9%), dyspnea 
(52.7%), cough (62.6%), and fever (75.3%), as the 
frequently recorded symptoms. Other described 
manifestations were less common (20-38%) and 
included myalgia, fatigue, diarrhea, vomiting/
nausea, nasal congestion, anorexia, and headache. 
The least frequently mentioned symptoms  
(<20%) were abdominal pain, anosmia, dysgeusia, 
dizziness, and chest pain.5 Based on our study 
results, the most reported symptoms to the 
4,030 operators were consistent with the global 
manifestation of COVID-19. Our result showed 
that most people who had called the 4,030 were 
infected by COVID-19, which is a high number. 
Also, most of the symptoms developed 11 days 
after infection. However, this chiefly depends on 
age and comorbidities that is not possible for us to 
include these items in the questionnaire.5

Since reported from September 2020, the 
B.1.1.7 variant in the UK15, cough, fatigue, 
weakness, myalgia, sore throat, headache, and 
fever are more common than other variants, and 
anosmia and dysgeusia are less common in the 

UK variant. In the UK variant, the most informed 
symptoms include all reported symptoms, 
involving reporting symptoms compatible with 
COVID-19 while not naming specific symptoms, 
and the classic symptoms such as cough, fever, 
dyspnea, but were less likely to report a loss 
of taste and smell. There was no evidence of a 
difference between the percentages of reporting 
gastrointestinal symptoms.16 The comparison 
between the symptoms of the UK variant and 
our results showed that the UK variant may have 
been present in Iran during that period. Also, the 
B.1.617 variant called the “Indian variant” had 
been detected in October 2020 in India. There is 
no evidence that B.1.617 has different symptoms 
from B.1.1.7.17 Therefore, it is possible that this 
variant also existed in Iran while filling out the 
questionnaire. Generally, one of the screening 
advantages is its role in analyzing the common 
virus variant and its congestion in society.

A definite issue is to magnify mild-to-moderate 
and non-serious signs and symptoms. Symptoms 
of food poisoning, panic attack, medication side 
effects, anxiety, allergies, and minor flu may 
misunderstand by some symptoms of COVID-19. 
Also, the incidence of a symptom similar to the 
symptoms of COVID-19, if accompanied by 
indoctrination and fear of COVID-19 infection, 
may aggravate these symptoms and cause 
misdiagnosis of the disease without diagnostic 
tests. High prevalence of some symptoms such as 
dyspnea, cough, and headache may be due to over-
use of disinfectants such as bleach and alcohol in 
high percentage. Therefore, it is difficult to make 
a definitive diagnosis only based on symptoms 
without knowing a person’s medical and social 
history.

Follow-up of patients with this disease becomes 
of note. We need to know how many of the 4,030 
callers tested positive for COVID-19 and are 
among COVID-19 definitive cases. One of the 
crucial roles of 4,030 is to advise patients with 
mild-to-moderate COVID-19 symptoms to do 
home quarantine to prevent the spread of the 
disease to family members and other people. Also, 
4,030 operators recommend individuals who 
have more severe symptoms or report a history 
of close contact with the COVID-19 patients to 
perform definitive diagnostic tests and follow the 
protocols. 4,030 operators can also differentiate 
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the symptoms of the disease from the signs of 
other difficulties such as food poisoning, panic 
attacks, and other mentioned problems, and 
accordingly guide the patients to stay at home and 
take measures or refer them to the physician for a 
clinical examination and tests if needed. 

One caveat to close with is that the 
recommendation for early diagnosis to slow down 
the virus’s rapid spread depends on the notion 
that no treatment is available efficiently. In lack of 
successful treatment, knowing how to manage the 
health of society through preventive and primary 
care is the most potent defense at the first step. 
In the second step, monitoring the symptomatic 
patients is considered. In the third and last step, 
following the patient up after recovery of illness 
or discharge is noteworthy to prevent the probable 
complications.

Limitations

Unfortunately, the study did not include factors 
such as age, sex, medical history, medication use, 
and social activities. This study was also limited 
by the absence of clarifying that how long it took 
to develop symptoms in infected people.

Future Research

We believe that screening can play a crucial 
role in or COVID-19 pandemic management 
as it can facilitate patients’ diagnosis. Due to 
limitations, our recommendation to researchers 
is to involve the actual number of patients, age, 
sex, medical history, comorbidities, and the 
duration of symptoms incidence in their research 
to achieve more valuable results. Also, follow-up 
and monitoring of patient’s symptoms should be 
on the agenda. All in all, we think screening and 
following up can help to manage COVID-19 and 
decrease its mortality rate and health system costs.

Conclusions

Our study has shown that the most common 
symptoms of COVID-19 in Iran include cough, 
dyspnea, sore throat, myalgia, headache, anosmia, 
fever, dysgeusia, chilling, lethargy, and fatigue. 
Some symptoms may incident due to over-use of 
disinfectants, or aggravated by fear of infection, 

or misdiagnosed with other issues such as food 
poisoning, flu, panic attacks, and allergies. 
The existence of B.1.617 and B.1.1.7 variants in 
Iran is still controversial and requires definitive 
diagnostic tests to confirm. 
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A B S T R A C T
Langerhans cell histiocytosis (LCH) is a rare disease in which histiocytic infiltrations can be seen 

in bone, skin, lymph nodes, lungs, liver, spleen, bone marrow, central nervous system and endocrine 
glands. Pulmonary LCH has been closely associated with smoking while there is no data on genetic, 
viral or neoplastic etiology. In LCH with multiple system involvement, unifocal/multifocal infiltrations 
occur in two or more organs together with systemic symptoms such as weight loss and fever. In histology, 
Langerhans cells that do not contain phagocytic material in their cytoplasm, have a folded “coffee bean” 
appearance in their nucleus, express histiocyte markers CD1a, S100 and C207 and contain Birbeck 
granules under electron microscope. In treatment, if  there is a risk of  collapse in spinal or femoral bone 
lesions, surgery and radiotherapy can be applied for stabilization; if  necessary, chemotherapy can be 
applied in multisystem disease. Here, we reported an LCH patient with a malignant shaped lytic lesion 
in the thoracic spine and adjacent bone.
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Introduction

Langerhans cell histiocytosis (LCH) is a 
rare disease that can be seen as granulomatous 
histiocyte infiltrates in almost every tissue such as 
lymph nodes, lungs, liver, spleen, bone marrow, 
central nervous system, endocrine organs, mainly 
osteolytic bone lesions and/or skin lesions. Its 
incidence in adults has been reported as 1-2 per 
million. It is more prevelant in males, specifically 
in northern European Caucasians and between 
the ages of  1-3. Although pulmonary LCH is 
closely associated with smoking, extrapulmonary 
LCH is not associated with smoking.1

In the pathophysiology of  LCH, the increase 
in regulatory T cells and various cytokines such 
as IL-17, IL-2 and growth factors was thought to 
be a reactive condition secondary to a defect in 
the immune regulatory system. In 2010, however, 
a BRAF-V600E mutation was reported in more 
than half  of  the LCH patient samples and 
ERK phosphorylation in all cases. After these 
developments, LCH is thought to be a clonal 
myeloid neoplasm. LCH is now defined as an 
inflammatory myeloid neoplasm in the revised 
2016 Histiocyte Association Classification. 
Patients with BRAF-V600E mutation constitute 
the group with risky organ involvement 
multisystem disease, resistant to chemotherapy 
or high reactivation rate. Up-regulation of  TGF-
beta, BCL2, ICAM, CD14, CD2, osteopontin 
and vanin, which are genes that bring and activate 
T cells to the area of  inflammation in LCH, have 
also been shown.2,3

In histology, granulomatous infiltration 
consisting of  eosinophils, CD8 positive T cells 
and multinuclear giant cells is observed with 
heterogeneous collection of  Langerhans cells in 
the tissue involved. Langerhans cells are myeloid 
dendritic cells with a slightly eosinophilic 
cytoplasm, few vacuoles, no phagocytic material, 
a “coffee bean” nucleus, expressing the histiocyte 
markers CD1a, S100 and CD207 (langerin), 
and containing Birbeck granules in electron 
microscopy. Birbeck granules are intracytoplasmic, 
rod-shaped organelles with enlargement at the 
tip, tennis racket-like organelles.1,4

	 The names: Hand Schüller-Christian 
disease, Letterer Siwe disease, Histiocytosis 
X, diffuse reticuloendotheliosis were used in 
the past for LCH. However, they are no longer 
used, instead the term “eosinophilic granuloma” 
continues to be used for the disease with isolated 
lytic appearance in the bone. Here, we wanted to 
report that we diagnosed LCH in a patient with a 
malignant lytic lesion in the thoracic vertebra and 
adjacent bone, since it is very rare in the practice 
of  internal medicine.

Case Report

A 51-year-old male patient was admitted to 
our internal medicine outpatient clinic with the 
complaint of localized pain in the back that had 
been intensified for the last 3 months and had been 
bothering him for 1 year. The general condition 
of the patient, who had no known chronic 
disease, was good, his vital signs were stable, and 
system examinations were normal. LDH was 
281 U/L (125-220). Other laboratory findings 
were unremarkable. In thoracic spinal CT-MR 
examinations, a lytic, destructive 66x37 mm mass 
lesion causing compression on the spinal cord and 
a nodular lesion area on the lateral of the 6th rib 
were observed in the costovertebral junction at 
the level of the 7th rib on the right, at the vertebral 
corpus-pedicle transverse process-articular facets 
(Figure 1). In PET-CT, intensely increased FDG 
uptake was observed in the lesion with irregular 
borders (SUVmax: 10.5) and the lesion at the 6th 

rib (SUVmax: 8.0). Abdominal CT was normal. 
Total laminectomy at T6-T7 level, extradural 
total tumor resection, subtotal excision of the 6th-
7th ribs was performed. Spinal stabilization was 
achieved, and the patient was discharged on the 
7th postoperative day. No additional involvement 
was observed in bone scintigraphy. There was 
radiological regression in the postoperative 2nd 

month imaging of the patient (Figure 2).
	 In the pathological examination, cells with 

oval vesicular nuclei, as well as ones with oval 
vesicular nuclei that have nicks and grooves in the 
nuclei were observed among the bone trabeculae, 
which had spread to the soft tissue, infiltrated 
the trabeculae and contained dense eosinophil 
leukocytes. Lastly it was rich in mixed type 
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inflammatory cells (Figure 3). CD1a (Thermo/ 
Ab-5): positive, S100 (BioGenex/15E2E2): positive, 
CD68 (Biocare/KP1): positive were detected in 
cells with oval and vesicle nuclei. The findings 
were evaluated as compatible with Langerhans 
cell histiocytosis (Figure 4). With the decision of 
the council, a total of 2000 cgy radiotherapy was 
administered to the patient in 10 sessions with 
the IMRT technique. The patient, who was in 
remission after treatment, was followed up.

Discussion

Patients with LCH may have unifocal or 
multifocal involvement in bone, skin, lymph 
nodes, lungs, CNS, thyroid and rarely the 
thymus. In LCH with single system involvement, 
systemic symptoms such as weight loss and fever 
are generally not seen. In multisystem LCH, 
there are two or more organ involvements that 
can be associated with risky organ involvement. 
The organs at risk are the hematopoietic system, 
liver and/or spleen, indicating a poor prognosis. 
While most patients wait 1-4 years for a correct 

diagnosis, some may be diagnosed 5-20 years 
after childhood-onset diabetes insipidus.5

	 Patients with bone involvement may be 
asymptomatic or complain of localized pain in 
the sensitive area. Huang et al.6 reported that in 
30 cases of eosinophilic granuloma diagnosed in 
their center, the cervical than thoracic regions 
were affected most frequently in the vertebral 
column. Radiographically, soft tissue mass is 
most commonly seen around the lytic lesion in 
the bone. The most commonly affected area of 
the vertebra is the corpus, and the lesion may 
compress the spinal cord, and collapse may occur 
with epidural invasion/pathological fracture.

	 Phillips et al.7 evaluated the effectiveness 
of FDG-PET scans in identifying areas of 
active disease and evaluating response to 
therapy in patients with LCH. As a result 
of their studies, they showed that PET-CT 
is superior to other imaging studies such as 
X-ray, CT, and MRI in determining the extent 
of the disease and the response to treatment.  
In our patient, a multifocal disease with single 
system bone involvement was observed as a 
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Figure 1. T2A axial and sagittal sections of pre-
operative MRI. A mass destructs the right cos-
tovertebral angle at the level of the T7 verteb-
ra, showing infiltration in the right transverse 
process/intraarticular facets, and compressing 
the spinal cord.

Figure 2. Aortic dissection images with mul-
ti-slice computerized tomographic angiography.

Turk J Int Med 2021;3(4):201-
206					   
       			              	
Kutlu, et al.
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result of PET-CT taken before the operation, and 
a treatment plan was made.

	 The BRAF–V600E mutation detected 
in more than half of LCH cases elucidated the 
pathogenesis of the disease. The BRAF protein 
is a component of the MAPK (RAS-RAFMEK-
ERK) signaling pathway, which leads to the 
activation of transcription factors required for 
cell growth and proliferation. V600E is the most 
common mutation in BRAF and is the trigger 
for the development of malignancy.8-10 Liquid 
biopsy, which allows detection of BRAF-V600E 
mutations in cell-free DNA extracted from 
peripheral blood plasma of LCH patients, using 
allele-specific real-time PCR or digital droplet 
PCR techniques, is promising as a potential 
biomarker for early detection in high-risk LCH.11

	 Since LCH is a very rare disease and 
different organs can be affected in the disease, 
its diagnosis is difficult. By histology and 
immunophenotyping, it should be differentiated 
from other histiocytic diseases, metastatic 
solid tumors, hematopoietic neoplasms such 
as lymphoma and myeloma, hemophagocytic 
lymphohistiocytosis, macrophage activation 
syndrome and lastly, Erdheim-Chester/Rosai-
Dorfman disease.12

	 Although the treatment may vary 
according to the number of organs and lesions 
involved in a single organ system disease, 
curettage of the bone lesion, topical treatments for 

skin lesions can be combined with methotrexate 
(20 mg/m2/week), mercaptopurine (50 mg/m2/
day), single agent prednisolone or vinblastine 
when necessary. If there is a risk of collapse in 
spinal or femoral bone lesions, surgery and/or 
intralesional corticosteroid and radiotherapy can 
be applied for stabilization. Since there was a 
risk of spinal cord compression in our patient, an 
operation was performed to eliminate the risk, 
and then radiotherapy was applied.

	 In multisystem disease, patients should 
be referred to clinical study groups. Since 
the discovery of the BRAF-V600E mutation, 
the pathophysiology of LCH has been  
largely resolved, making the feasibility of 
targeted therapies such as BRAF or MEK 
inhibitors possible. It has been possible to expand 
the treatment options with  a BRAF inhibitor 
(vemurafenib, dabrafenib) and a MEK1/2 
inhibitor (trametinib).13-15 In the treatment of 
LCH, patients should be directed to centers where 
clinical trials of combined chemotherapy and 
targeted therapies are performed, and treatment 
results should be closely monitored.
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Figure 3. Cells infiltrating bone trabeculae, 
spreading to soft tissue with rich in mixed-type 
inflammatory are seen. HE x40 magnification.
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