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Abstract

Objective: By examining the mortality rate of 
thyroid hormone levels and the factors affecting 
this rate during the follow-up of patients infected 
with Covid 19 in the intensive care unit, it was 
aimed to contribute to the literature on covid 19 
disease, which is a new disease. 

Material and methods: Covid 19-infected pa-
tients who were hospitalized in the intensive care 
unit between 18 August and 30 November 2020 
according to the criteria of hospitalization in inten-
sive care, such as age, gender, hospitalization pe-
riods, additional diseases, thyroid hormone levels, 
and inflammatory cytokine levels and mortality 
rates. Their clinical features were recorded, retro-
spectively analyzed, and compared. 

Results: Data of 89 patients whose thyroid 
function tests were examined from 113 patients 
included in the study were collected. It was found 
that triiodothyronine levels in the group of patients 
who died were statistically lower than those who 
were discharged. Interleukin-6 and procalcitonin 
levels were found to be higher in the group of pa-
tients who died. 

Conclusion: Triiodothyronine, interleukin-6, 
and procalcitonin levels affect mortality rate and 
may be useful in predicting mortality in Covid19-
infected patients treated in intensive care.

Key words: Covid-19; Mortality; Thyroid hor-
mone levels.

Introduction

Covid 19 infection has been spreading global-
ly since the day it emerged and threatened human 
health. This epidemic, which occurred in China, 
spread throughout the world in a short time and af-
fected countries’ health systems [1]. Covid 19 infec-
tion infects many systems in the human body and 
causes organ dysfunction. In addition to causing re-
spiratory distress, especially with the development 

of pneumonia, it is a disease that can affect the cir-
culatory, hepatic, renal, and hematological systems 
[2-3]. However, the effect of covid 19 infections on 
thyroid functions is not clearly known. However, it 
is known that other types of coronavirus can infect 
the thyroid glands [4]. The S proteins on the sur-
faces of coronaviruses provide attachment and en-
try into cells. With the help of S protein, it attaches 
to the cells with angiotensin-converting enzyme 2 
(ACE 2), which is present in the cells. In the thyroid 
gland, the number of receptors in the lungs (ACE 2) 
is high, and coronaviruses can bind via these recep-
tors and cause infection development [5]. Thyroid 
hormones; Triiodothyronine (T3) and L thyroxine 
(T4) provide growth from birth, regulate metabo-
lism, play a role in neuronal activations and take 
part in the immune system. Thyroid function ab-
normalities are frequently encountered in patients 
infected with coronavirus [6]. Decreased T3 and 
thyroid-stimulating hormone (TSH) concentrations 
have been shown to be associated with mortality in 
critical care patients and patients in intensive care 
units due to chronic renal failure, acute myocardial 
infarction, and sepsis [7-8–9]. It is known that Co-
vid 19 infection progresses more severely due to 
reasons such as high C Reactive protein (CRP), d 
dimer, procalcitonin, lactate dehydrogenase (LDH) 
levels, and thrombocytopenia [10-11]. In this retro-
spective study, we aimed to investigate the role of 
thyroid functions in predicting death risk in patients 
with severe or critically ill COVID-19. We hypoth-
esized that thyroid hormone levels could predict the 
death of severe COVID-19 patients.

Material method

A total of 113 patients who were followed up 
in adult intensive care units due to COVID 19 in-
fection between 18 August and 30 November 2020 
were screened, and data of a total of 89 patients who 
had thyroid function tests were collected. Our study 

Effect of thyroid hormone levels on mortality in 
patients infected with Covid-19 in intensive care units
Harun Tolga Duran, Ulku Ince

Unye state hospital, anesthesiology and reanimation department, Unye/Ordu, Turkey.
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is getting retrospective and approved by the eth-
ics committee and our ministry of health. The files 
of the patients were examined. The patients’ age, 
gender, and comorbidities, and length of stay in the 
intensive care unit were analyzed and recorded. In 
addition, the discharge processes and mortality of 
the patients were examined. The ones studied after 
the patients were taken into intensive care; Leuko-
cyte, neutrophil, lymphocyte count, procalcitonin, 
ferritin, albumin, fT3, fT4, TSH, interleukin-6 (IL-
6), IGA, C-reactive protein (CRP), and D-dimer 
results were recorded. To investigate the effect of 
thyroid function tests on mortality in patients in-
fected with covid 19; The patients who lost their 
lives were classified as Group 1. The patients were 
discharged from the intensive care unit as Group 2.

Inclusion criteria for the study

Patients who present to our hospital with com-
plaints such as fever, cough and shortness of breath 
and whose diagnostic imaging findings of COV-
ID-19 infection are confirmed by a radiologist will 
be included in the study. In addition, patients aged 
18 and over who are supported by the diagnosis of 
covid-19 by detecting nucleic acid by polymerase 
chain reaction in the respiratory tract and meet the 
criteria for admission to intensive care.

Intensive care Inclusion criteria

Respiratory rate above 20 and oxygen satura-
tion of 90 and below despite 5 lt / min 100% oxy-
gen support with a reservoir oxygen mask or inva-
sive mechanical ventilation support was applied to 
emergency departments with respiratory distress.

Results

The mean age of group 1 was 73 ± 11, and the 
mean age of group 2 was 70 ± 13. There was no 
difference between the groups in terms of average 
age (p: 0.29). There was no difference between the 
groups in terms of female and male ratio and length 
of stay. Respectively (p: 0.60, p: 0.24) (Table 1).

There was no significant difference between 
the groups in terms of comorbid diseases.

Procalcitonin, IL6, and fT3 were different be-
tween groups (Table 1). Other parameters were not 
d. A positive correlation was found between fT3 
level and discharge (p: 0.018). There was no cor-
relation between other parameters and discharge. 
Different between groups (Table 1).

In the regression analysis, it was seen that the 
rate of discharge and death was affected by the 
fT3 level. (Table 2).

Table 1.  Average of age, gender, length of stay, and laboratory results of the groups
GROUP 1 GROUP2 PN N

AGE 73±11 59 70±13 30 0,29
F/M 23/36 59 13/17 30 0,6
DURATION OF HOSPITAL 12±9 59 17±17 29 0,24
ALBUMIN g/dl 3,1±0,6 59 3,0±0,3 30 0,79
LEUKOCYTE cells/mm3 11±6 59 9±4 30 0,22
NEUTROPHIL cells/mm3 10±5 59 8±3 30 0,11
LYMPHOCYTE cells/mm3 0,7±0,5 59 0,7±0,3 30 0,29
D DIMER ug/ml 3573±3679 3623±8096 30 0,29
CRP mg/L 133±81 59 108±62 30 0,49
FERRITINE  µg/L 753±532 59 644±504 30 0,35
PROCALCITONINE ng/ml 4,05±13 56 0,6±1,8 28 0,02
IGA ng/ml 19,7±42 59 14,5±47 30 0,59
IL-6 ng/ml 324±938 59 151±420 30 0,00
Free T3 ng/L 1,6±0,4 59 1,7±0,6 30 0,01
FreeT4 ng/L 1,09±0,3 59 1,1±0,4 30 0,94
TSH mU /L 1,02±1,3 59 0,86±1,1 30 0,95

Group 1: patients who died. Group 2: patients discharged from intensive care. N: number of patients. F / M: Female to 
male ratio. CRP: C-Reactive protein. TSH: Thyroid-stimulating hormone.
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Statistical analysis

SPSS v20 program was used in the analysis of 
the data. Categorical variables were presented as 
number and percentage, numerical variables as 
mean and standard deviation. The distribution of 
categorical variables between groups was analyzed 
with the KI-Square test. The Kolmogorov-Smirnov 
test and graphing method investigated the compat-
ibility of numerical variables to normal distribu-
tion. Mann Whitney-U was used for comparisons 
of numerical variables that were not normally dis-
tributed, and a t-test was used for data that fit nor-
mal distribution and were homogeneous. P <0.05 
was considered statistically significant. Spearman 
correlation analysis was performed to examine the 
correlation of the data. Logistic regression analysis 
was performed to examine which variables affected 
the discharge and mortality of the patients.

Discussion

The covid-19 disease can cause the release of 
pro-inflammatory cytokines such as IL-6. Besides, 
these cytokines are known to be higher in patients 
infected with covid-19, in severe and dying patients 
[12-13]. In a study investigating the ability of in-
terleukin-6 (IL-6), C-reactive protein (CRP), and 
procalcitonin (PCT) to predict mild to severe CO-
VID-19 cases, IL-6, CRP, and PCT are independent 
factors for predicting the severity of COVID-19. 

[14] Malik et al. In their study, IL-6 level was found 
to be statistically higher in the group with covid 19 
compared to the non-covid-19 group [12].

In our study in critical intensive care patients, 
IL-6 and procalcitonin levels were found to be sta-
tistically higher in patients who died due to the se-
verity of the disease compared to those who were 
discharged.

Thyroid hormones are involved in the function-
ing of many systems as well as in the functioning 
of the immune system. It is known that thyroid 
hormone abnormalities are very common in pa-
tients infected with coronavirus [6]. Wei et al. In 
a study they conducted, studies conducted on pa-
tients infected with 5 SARS coronavirus showed 
a decrease in the number of TSH-producing cells. 
It has been reported that despite decreased T3 and 
T4 levels in these patients, TSH secretion does not 
increase even when stimulated by negative feed-
back [15]. Chen et al. [16] TSH and serum total 
triiodothyronine (T3) levels were significantly 
lower in patients with COVID-19 than the healthy 
control group and non-COVID-19 pneumonia pa-
tients. The degree of decrease in TSH and T3 lev-
els positively correlated with the severity of the 
disease. It has been shown that the total thyroxine 
(T4) level of patients with COVID-19 is not sig-
nificantly different from the control group. Malik 
et al. [12] found that T3 and TSH values ​​were sta-
tistically lower in the covid-positive group than the 

Table 2. Regression analysis of variables
B Standard error SIG BETA

AGE -,058 ,031 ,058 ,943
GENDER ,432 ,881 ,624 1,541
ALBUMIN g/L -,047 ,067 ,482 ,954
LEUKOCYTE cells/mm3 -,035 ,178 ,844 ,966
NEUTROPHIL cells/mm3 -,075 ,171 ,661 ,928
LYMPHOCYTE cells/mm3 -,276 ,985 ,779 ,759
D-DIMER ug/ml ,000 ,000 ,195 1,000
CRP mg/L -,005 ,005 ,321 ,995
FERRITINE µg/L ,001 ,001 ,490 1,001
PROCALCITONINE ng/ml -,099 ,114 ,384 ,906
IGA ng/ml ,006 ,007 ,391 1,006
IL-6 ng/ml ,000 ,001 ,892 1,000
FT3 mu/L 1,386 ,698 ,047 3,999
FT4 ,208 1,009 ,837 1,231
TSH -,061 ,251 ,809 ,941
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non-covid group in a study where they compared 
patients who were positive for covid-19 PCR and 
those who were not.

In this study, the fT3 hormone level was found 
to be statistically lower in the patients in the group 
who lost their lives compared to the patients who 
were discharged. TSH and T4 hormone levels 
were similar in both groups of patients. Unlike 
other studies, the TSH level was not different in 
the groups because all of the patients in our study 
were critically ill, and a comparison was made in 
terms of mortality, unlike other studies.

Previous studies have shown that people with 
hypothyroidism are immunocompromised and have 
a higher risk of viral infection [17,18,19]. In their 
study, Kumari et al. [20] found that unregulated thy-
roid hormone may have a significant risk of exac-
erbating the infection and spread of SARS-CoV-2.

Our study found that fT3 levels were lower, and 
IL-6 and procalcitonin levels were higher in patients 
in the group who died compared to those who were 
discharged. In the regression analysis performed on 
this, it was seen that the rate of death with the dis-
charge was affected only by fT3 values.

This study and other studies showing lower 
t3 hormone levels in covid patients [12,17] also 
show that t3 level is lower in intensive care pa-
tients who lost their lives. A lower fT3 level may 
be useful in predicting mortality in patients with 
covid 19. The fact that our study was conducted 
only in critical intensive care patients is one of the 
study’s limitations.

Conclusions

Thyroid hormones play an important role in 
many systems of the human body. Changes in thy-
roid hormone levels may have important clinical 
consequences on human health by affecting the 
immune system. Low t3 level may increase mor-
tality and be useful in predicting mortality in criti-
cally ill patients infected with covid-19. Studies 
with larger samples are needed.
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Abstract

Background/aim: The aim is to examine the 
correlations between the representation of quali-
tative (morphognostic) gender marks on the hip 
bone and pelvis, in relation to the values of the 
index of the upper part of the greater sciatic notch, 
based on which gender determination was per-
formed, as well as monitor the percentage of in-
dividual morphognostic gender marks in relation 
to determination of male or female gender (based 
on the index).

Material and methods: The study was con-
ducted prospectively on 98 adult hip bone of Bos-
nian population, of which 56 were single and 42 
were within the pelvis. The gender of the bones 
are determined based on the index of the upper 
part of the greater sciatic notch. The research is 
based on the osteoscopic analysis of morphoscop-
ic characteristics of the hip bones and pelvis. 

Conclusion: Appearance of sciatic notch, ap-
pearance of bones and auricular surface, morphol-
ogy of pelvic outlet and pelvic constitution stand 
out as the most powerful indicators of sexual di-
morphism based on visual method of sexing the 
hip bone and pelvis.

Key words: Hip bone, pelvis, sexual dimor-
phism, visual method

1.  Introduction 

Assessment of gender based on human skeleton 
has its own importance and application in forensic 
medicine, anatomy, physical anthropology and ar-
cheology (1). Gender determination is one of the 
first steps in biological or forensic anthropological 
analysis. The main reason for this is the fact that 
other vital information, such as age and height, can 
not be obtained adequately without an initial gen-
der assessment, as the male and female skeletons 
differ morphometrically. These differences are 
determined by the methods of determining age or 

height. Also, accurate gender assessment is crucial 
at all stages of the identification process allowing 
final conclusions to be reached (2-7). On the skel-
eton, it is best to assess gender after puberty after 
gender differences develop fully (8, 9). In adults, 
the bone material in which we find pronounced 
gender dimorphism are pelvis and skull. Numer-
ous osteological indicators of gender can be ob-
served on the pelvis. Differences between the pel-
vis of a male and a female have been confirmed 
by numerous studies using different methods such 
as morphoscopic and morphometric methods. The 
most noticeable differences are found in bone size, 
greater sciatic notch, auricular surface, acetabu-
lum, and on the pubic bone (10, 11, 12, 13). Some 
authors suggest visualization of ten features on 
the pelvis: greater sciatic notch, pubic angle, the 
angle formed by auricular surface and greater sci-
atic notch, hip bone, obturator foramen, body of 
ischium, iliac crest, iliac fossa, greater pelvis and 
lesser pelvis (14). Research on the pelvis provides 
the most significant results in gender distinction 
for several reasons. Primarily because of the nu-
merous details that can be detected and the ability 
to make comparisons between those details. The 
largest number of differences are found on the pel-
vis throughout all ages, starting from intrauterine, 
i.e. fetal development, all the way to old age (15). 

2.  Materials and methods 

The study was designed as a prospective osteo-
scopic and it was conducted in osteological cabinets 
at the Department of Anatomy, Faculty of Medi-
cine, University of Sarajevo. Total of 56 individual 
hip bones (34 left and 22 right) and 21 pelvis sam-
ple were observed (total of 98 hip bone - 43 right 
and 55 left). The pelvis and hip bones belonged to 
adults of the population in Bosnia and Herzegovina. 
The gender of the hip bones was determined based 
on the index of the upper part of the greater sciatic 
notch. All hip bones with an index I <0.70, were 

A visual method of sexing the hip bone and pelvis
Aida Sarac – Hadzihalilovic1, Emir Beganovic2, Zurifa Ajanovic1, Ilvana Hasanbegovic1, Lejla Dervisevic1

1  Department of Anatomy, Faculty of Medicine, University of Sarajevo, Bosnia and Herzegovina,
2  Fachklinik fur Amputationsmedizin. Osterhofen, Bayern, Germany.
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characterized as reliably male hip bones, and if the 
index value was I> 0.70, hip bones were character-
ized as reliably female hip bones (16). 

On individual hip bones, the following param-
eters were assessed: bone appearance, appearance 
of the iliac fossa, shape and size of the obturator 
foramen, appearance of the acetabulum, auricular 
surface and greater sciatic notch, and longitudinal-
transverse ratio appearance of hip bones. On the 
pelvis a descriptive assessment was performed: 
pelvis constitution, appearances of individual 
bones, iliac fossa, pelvic cavity, sacrum, pelvic 
outlet and pubic symphysis, shape of pelvic inlet, 
expression of promontorium, descriptive assess-
ment of distance between pubic tubercles and be-
tween the ischial tuberosities, the appearance of 
the pubic arch, the shape and size of the obturator 
foramen, the appearance of the acetabulum, and a 
description of the pelvic inclination. 

3.  Results 

3.1.  Correlation relations of osteoscopic 
- qualitative (morphognostic) gender 
marks for individual hip bones, which are 
sexually determined based on the value of 
the index of the upper part of the greater 
sciatic notch

Kendall’s tau-b (Correlation Coefficient) 
showed a statistically significant level of matching 
(on the total sample p <0.05) of the index of the 
upper part of the greater sciatic notch (male≤0.70 
/ female> 0.71) and morphognostic gender mark-
ings.

Figure 1.  Hip bones - a-female, b-male deter-
mined by the value of the index of the upper part 
of the greater sciatic notch - Osteological Collec-
tion of the Department of Human Anatomy, Medi-
cal faculty University of Sarajevo 

The highest matching coefficient was with: ap-
pearance of greater sciatic notch b = 0.640, fol-
lowed with appearance of bone b = 0.508. Slightly 
weaker matching of index of upper part of great-
er sciatic notch was with morphognostic gender 
markings: appearance of iliac fossa b = 0.419, ap-
pearance of auricular surface b = 0.473 and the ap-
pearance of the hip bone - longitudinal-transverse 
ratio b = 0.419. 

The least match of the index of the upper part 
of the greater sciatic notch is with the morphog-

Table 1.  Correlation relations of qualitative gender markings with the index of the upper part of the 
greater sciatic notch – hip bone 
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Kendall’s tau-b 
Correlation-Coefficient 0,508 0,419 0,234 0,373 0,473 0,419 0,640

P. 0,0005* 0,0005* 0,021* 0,001* 0,001* 0,0005* 0,0005*
N 98 98 98 78 53 98 98
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nostic gender markings: the appearance of the ac-
etabulum b = 0.373 and the shape and size of the 
obturator foramen b = 0.234.

3.2.  Correlation relations of osteoscopic - 
qualitative (morphognostic) pelvic gender 
marks, sexually determined based on the 
value of the index of the upper part of the 
greater sciatic notch

Kendall’s tau-b (Correlation Coefficient) 
showed a statistically significant level of matching 
(on the total sample) of the index of the upper part 
of the greater sciatic notch (male≤0.70 / female> 

0.71) and morphognostic gender markings: appear-
ance of aperture pelvic outlet, pelvic constitution, 
bone appearance and iliac fossa appearance.

The highest matching coefficient is with the 
following morphognostic gendrer characteristics: 
appearance of pelvic outlet b = 0.564, appearance 
of bones b = 0.564, pelvic constitution b = 0.552. 
Slightly weaker matching coefficient was with 
morphognostic appearance of iliac fossa b = 0.462.

Kendall’s tau-b (Correlation Coefficient) did not 
show a statistically significant level of matching (on 
the total sample; p> 0.05; b <0.3) of the index of the 
upper part of the greater sciatic notch (male≤0.70 / 
female> 0.71) and morphognostic gender markings 

Table 2.  Correlations in the total sample of indices (I <0.70 / I> 0.70) and morphognostic gender 
Index of the upper part of the greater sciatic notch (categories)

Kendall’s tau b 
Correlation Coefficient p N

Constitution of the pelvis 0,552 0,0005* 21/21
Appearance of the bones 0,564 0,0005* 21/21
Appearance of the iliac fossa 0,462 0,003* 42/42
Shape of the pelvic inlet 0,137 0,380 21/21
Shape of the pelvic cavity 0,462 0,003 21/21
Appearance of the sacrum 0,034 0,826 21/21
Promontorium expression 0,070 0,654 21/21
Appearance of the pelvic outlet 0,564 0,0005 21/21
Appearance of the pubic symphysis 0,005 0,972 21/21
Descriptive assessment of the distance be-
tween the pubic tubercles 0,034 0,826 21/21

Descriptive assessment of the distance be-
tween the ischial tuberosities 0,252 0,106 21/21

Appearance of the pubic arch 0,218 0,163 21/21
Shape and size of the obturator foramen 0,137 0,380 42/42
Appearance of the acetabulum 0,311 0,155 22/42
Description of the pelvic inclination 0,222 0,155 21/21

Figure 2. Pelvis (a-female and b-male, osteoscopically determined) - Osteological Collection of the 
Department of Human Anatomy, Medical Faculty University of Sarajevo 
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osteoscopically determined: shape of the pelvic in-
let, appearance of pelvic cavity and sacrum axis, ex-
pression of promotorium, appearance of pubic sym-
physis, descriptive estimates of distance between 
pubic tubercles, descriptive estimates of distance be-
tween ischial tuberosity, appearance of pubic arch, 
obturator foramen and pubic inclination.

3.3.  Percentage of morphological gender 
marks in gender determination based on 
the index of the upper part of the great 
sciatic notch 

3.3.1. Percentage of morphological gender 
markers on individual hip bones, in 
gender determination based on the 
index of the upper part of the greater 
sciatic notch 

Of the seven examined morphological char-
acteristics of the hip bone (bone appearance, ap-
pearance of the iliac fossa, shape and size of the 

obturator foramen, appearance of the acetabulum, 
appearance of the auricular surface, appearance of 
the longitudinal-transverse ratio of the hip bone, 
and appearance of the greater sciatic notch), the 
most significant are shown in the tables 3,4 and 5. 

Morphognostic gender marks of bone appear-
ance (male / female) and the index of the upper 
part of the greater sciatic notch I <0.70, coincid-
ed in 89.7% of cases. A slightly weaker match, 
57.5%, was with the index of the upper part of the 
greater sciatic notch with value higher of I> 0.71. 
This match is statistically significant and corre-
lates with Kendall’s tau-b = 0.508, p <0.0005. 

Morphognostic gender markings of auricular 
surface appearance (male / female) and upper part 
of greater sciatic notch I <0.70, matched in 79% 
of cases. A slightly weaker, 68%, match was with 
greater sciatic notch index greater than I> 0, 71. 
This match is statistically significant and corre-
lates with Kendall’s tau-b = 0.473, p <0.0005.

Morphognostic gender markings of the hip 
bone appearance (male / female) and the index of 

Table 3.  Percentage of bone appearance in gender determination based on the index of the upper part 
of the greater sciatic notch - individual hip bone

Bone appearance TotalMale Female

Index of the upper part of the 
greater sciatic notch 

(I≤0 ,70) M Count 52 6 58
% 89,7% 10,3% 100,0%

(I>0,71) Ž Count 17 23 40
% 42,5% 57,5% 100,0%

Table 4.  Percentage of the appearance of auricular surface in gender determination based on the index 
of the upper part of the greater sciatic notch - individual hip bone

Auricular surface appearance
Total

Male Female

Index of the upper part of the 
greater sciatic notch

(I≤0 ,70) M Count 27 7 34
% 79,4% 20,6% 100,0%

(I>0,70) Ž Count 6 13 19
% 31,6% 68,4% 100,0%

Table 5.  Percentage of the appearance of the longitudinal-transverse ratio of the hip bones in gender 
determination based on the index of the upper part of the greater sciatic notch - individual hip bone

Appearance of the longitudinal-
transverse ratio of the hip bone Total

Male Female

Index of the upper part of the 
greater sciatic notch

(I≤0 ,70) M Count 48 10 58
% 82,8% 17,2% 100,0%

(I>0,70) Ž Count 17 23 40
% 42,5% 57,5% 100,0%
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the upper part of the greater sciatic notch I <0.70, 
coincided in 83% of cases. A slightly weaker match 
of 57.5% was with the index of the upper part of 
the greater sciatic notch higher than I> 0.71. This 
match is statistically significant and correlates 
with Kendall’s tau-b = 0.419, p <0.0005.

3.3.2.  Percentage of individual morphological 
gender marks on the pelvis, in gender 
determination based on the index of the 
upper part of the greater sciatic notch

Table 6.  Percentage of certain qualitative charac-
teristics of the pelvis in determining gender 

 
Appearance 
of the pelvic 

outlet 

Pelvis 
consti-
tution

Bone 
appear-

ance

Iliac fossa 
appear-

ance
Percentage 
of repre-
sentation

80,1% 85,7% 80,1% 80,1%

Kendall’s 
tau b Cor-
relation 

Coefficient

0,564 0,552 0,564 0,462

N 21 21 21 21

Table 7.  Percentage of individual qualitative cha-
racteristics of the pelvis in determining gender, for 
male and female separately, defined on the basis of 
the index of the upper part of the greater sciatic notch

Index of the upper part of the 
greater sciatic notch I<0,70 I>0,70

Appearance of the pelvic outlet 100% 55,50%
Pelvis constitution 100% 66,70%
Bone appearance 100% 55,50%

Iliac fossa appearance 83,50% 77,80%
N 12 9

4.  Discussion 

In our sample on individual hip bones, of all 
seven assessed qualitative features, greater sciatic 
notch b = 0.640 proved to be the most significant 
in gender determination, followed by bone appear-
ance b = 0.508. Somewhat less significant are gen-
der markings of iliac fossa b = 0.419, appearance 
of auricular surface b = 0.473 and a descriptive as-
sessment of the appearance of the hip bone longitu-
dinal-transverse ratio b = 0.419. Gender was previ-

ously determined based on the index value of the 
upper part of the greater sciatic notch. These data 
were obtained using Kendall from the tau-b statisti-
cal correlation test which shows how important the 
individually observed features are in determining 
gender on the hip bone.

Regarding the percentage of individual quali-
tative features in determining gender, each of the 
seven observed traits is statistically significant and 
correlates with the Kendalls tau-b test. The highest 
degree of matching was recorded in greater sciatic 
notch and was 77.6% for males and 87.5% for fe-
males, and the corresponding Kendalls tau-b coef-
ficient was b = 0.64 (gender determined based on 
the index of the upper part of greater sciatic notch). 

A study conducted in Bordeaux on individual hip 
bones showed that osteoscopically, if the entire hip 
bone is preserved, gender can be determined with 
98% accuracy, including all possible parameters that 
can be observed on one hip bone, which relate to 
gender dimorphism. In our study, a high percentage 
of correlation b = 0.508 was obtained for the appear-
ance of the bone itself, so that both studies agree. 
The greater sciatic notch was also observed in this 
study and it was proven that when observed inde-
pendently, with of course a slightly more detailed 
approach, gender can be differentiated with an ac-
curacy level of 92% which also coincides with the 
high level of correlation we obtained b = 0.640 (17).

Fifteen qualitative features were assessed on the 
pelvis. After the Kendalls tau-b correlation test, the 
most statistically significant of all were: appearance 
of pelvic outlet b = 0.564, bone appearance b = 0.564, 
pelvis constitution b = 0.552 and slightly weaker ap-
pearance of iliac fossa b = 0.462. Other qualitative 
characteristics based on the Kendall’s tau b correla-
tion index do not show statistical coincidence with 
the index of the upper part of the greater sciatic notch 
on the pelvis. Note that the indices were mostly 
matched which means, that there were either only 
male or only female indices on one pelvis, except in 
three cases. These three cases mostly possessed limit 
values. The index characterized as male I <0.70 or as 
female I> 0.70 was obtained by calculating the aver-
age value on both sides of the pelvis.

Regarding the percentage of certain qualita-
tive features in confirming gender in our sample, 
the most significant were as in Kendall with tau b 
coefficient: appearance of pelvic outlet where the 
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degree of matching was 100% in male and 55.5% 
in female pelvis (total 80.1%), pelvis constitution 
with a degree of matching in male pelvis 100% and 
in female pelvis 66.7% (total 85.7%), followed by 
bone appearance showing 100% matching in male 
pelvis and 55.5% in female pelvis (80.1% in total) 
and finally the appearance of the iliac fossa where 
the match for male pelvis is 83.5% and for female 
pelvis 77.8% (total 80.1%). 

Researchers from the University of Saraje-
vo examined the characteristics of the pelvis in 
children and adults on radiographs, and came to 
slightly different conclusions compared to ours. 
The authors report that in male children, and thus 
in adults, the most characteristic qualitative fea-
ture is pubic arch, and as for females, in girls it 
is the curvature of the sacrum, and in adults the 
protrusion of the promontory (18).

According to our statistically processed data, 
these three parameters have no statistical signifi-
cance (appearance of the sacrum b = 0.034, p = 
0.826; appearance of the promontory b = 0.070, p = 
0.654; pubic arch b = 0.137, p = 0.380). However, 
it should be emphasized once again that this is a 
different methodological approach. The mentioned 
research was performed on radiographs, unlike 
ours, which was conducted on osteological mate-
rial. Furthermore, the mentioned research, besides 
adult participants, also included a group of children 
participants, which was not the case in our study, 
where we include only pelvis and individual hip 
bones of adults, of unknown gender and age. When 
it comes to gender determination in different age 
groups Rissech et al. found that the length of the 
ischium was the most reliable variable (19).

The osteoscopic data listed above in our sample 
lead to the conclusion that the percentage match of 
most qualitative features with the index of the upper 
part of the greater sciatic notch, both on individual 
hip bones and on the pelvis, is statistically signifi-
cant and coincides with the Kendall’s tau b correla-
tion coefficient. In addition, a more detailed review 
of the tabelar data shows that in all parameters, ex-
cept for greater sciatic notch in individual hip bones, 
it can be stated with a higher percentage of certainty 
that the same parameter belongs to the male, then 
can be confirmed to belong to the female. 

In greater sciatic notch, this percentage is on the 
female side. This would essentially mean that in 

osteoscopic gender determination we prove with 
greater accuracy that some “male” characteristics 
belong to male bones than some “female” charac-
teristics belong to female bones. In this context, 
papers should also be considered, which also re-
fer to a number of transitional forms of coxae and 
pelvis in a wide range of gender dimorphism rang-
ing between “purely” male and “purely” female 
sexual characteristics (20). Precisely this series of 
transitional shapes, performing osteometric and 
osteoscopic analyses, we noticed in our sample.

By analysing the tabelar data, we concluded 
in our study that all parameters had higher values 
in men, except for the values for greater sciatic 
notch, which are higher in females. 

In our study by performing osteometric and 
osteoscopic analyses we noticed series of transi-
tional shapes. 

5.  Conclusion

A statistically significant level of match be-
tween the index of the upper part of the greater 
sciatic notch on the basis of which the gender of 
the observed hip bone was determined and its 
morphognostic gender markings was found in: 
appearance of greater sciatic notch, appearance of 
bones and appearance of auricular surface

A statistically significant level of match be-
tween the index of the upper part of the greater 
sciatic notch on the basis of which the gender of 
the observed pelvis was determined and its mor-
phognostic gender marks was found in: pelvic out-
let appearance, bone appearance, pelvis constitu-
tion, and slightly weaker iliac fossa appearance.

We recommend a combination of osteometric 
and osteoscopic methods when determining gender 
given the large number of transitional forms that are 
difficult to classify into one or the other group.

A statistically significant difference, in the ob-
served variables, between the left and right hip 
bones was not recorded during the study.
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Abstract

Introduction: The aim of this study is to eval-
uate the influence of smoking and the use of non-
steroidal anti-inflammatory drugs on the stage of 
ulcerative colitis.

Methods: This is a cross-sectional study con-
ducted in the period March-April 2013, which in-
volved 99 outpatients of Gastroenterology Coun-
seling Center, Clinical Center University of Sara-
jevo and the Association of Patients with Morbus 
Crohn and ulcerative colitis of B&H. Data was 
collected through a survey of outpatients and clas-
sification of ulcerative colitis is made according to 
Truelove and Witts. In the analysis a logistic re-
gression model is used, by the procedure of binary 
logistic regression, backward method.

Results: Most of the respondents is the age 
between 15-39 years, 62 of them (62.6%). From 
the total of 99 patients 47 patients (47.5%) were 
smokers, and 35 (35.4%) were taking non-steroi-
dal anti-inflammatory drugs. According to men-
tioned classification, 34 patients have a mild form 
of the disease, 20 moderately severe and 45 severe. 
There is a correlation between smoking and illness 
severity (p<0.001). Smoking and consumption of 
NSAIDs together increases the risk for more se-
vere form of illness (p≤0.05).

Conclusion: Smoking, the interaction of smok-
ing and the use of nonsteroidal anti-inflammatory 
drugs, leads to an increased risk for manifestation 
of more severe forms of ulcerative colitis.

Key words: ulcerative colitis, smoking, non-
steroidal anti-inflammatory drugs.

Introduction

Ulcerative colitis (UC) as a concept, different 
from bacillary dysentery, was recognized in 1895. 
by Samuel Wilks at the Guy Hospital in London. 
Incidence of the UC is high in industrialized coun-
tries, and low in the third world countries, while 
it is stable since the fifties of the 20th century un-
til today, maintaining a nearly ten-fold difference 
between areas with high and low incidence. In 
southern Europe epidemiological studies during 
the last years show no difference to northern Eu-
rope, which is probably a consequence of better 
recognition of the disease (1,2).

Study by Kappelman et al. (3) shows a preva-
lence of 241 and 263 per 100,000, and analysis 
data show that the prevalence of inflammatory 
bowel disease (IBD) slightly increases in recent 
years, while based on their studies, approximately 
1,158,000 Americans have IBD (565,000 Crohn’s 
disease and 593,000 UC). Most of the patients re-
port to a doctor between the ages of 15-30 years, 
and the next wave are those 55-70 years old.

Although the exact causes and mechanisms of 
ulcerative colitis are not well understood, it is ac-
ceptable to be perceived as inadequate immune 
response of genetically prone person as result of a 
complex interaction of environmental, microbio-
logical factors and immune intestinal system (2,4). 
This explains why the relative lack of microbio-
logical pathogens early in life leads to reduced ac-
tivity of the immune system, which later creates 
prolonged immune response with the inability to 
eliminate harmful agent (5).

Some studies indicate that smoking has a protec-
tive effect on the occurrence of ulcerative colitis, 
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while it is a risk factor for occurrence of Crohn’s 
disease (6). It also shows that the risk for the occur-
rence of UC is in the 5 years’ period after quitting 
smoking, but remains elevated for over 20 years 
and found that patients suffering from UC who 
smoke have an increased risk of events outside in-
testines (seronegative spondiloarthropaty and der-
matological complications) compared to patient’s 
non-smokers (7). The role of passive smoking in 
inflammatory bowel disease is still under evalua-
tion. The researchers studied the systemic, cellular 
and humoral immune effects, changes in the mu-
cous membrane, under the influence of smoking. 
To date, none of these studies does not adequately 
explain the observed changes (8).

Nonsteroidal anti-inflammatory drugs (NSAIDs) 
are among the main group of medications that have 
been extensively investigated to a possible epide-
miological or causal relationship with inflamma-
tory bowel diseases. NSAIDs have been implicated 
not only in exacerbation of the disease, but also as a 
potential cause of new cases, likely acting through 
the blockade of protective prostaglandins, altering 
mucosal immune reactivity and increasing intesti-
nal permeability (9).

Takeuchi et al. by clinical evaluation and the 
measurement of calprotectin in faeces demonstrat-
ed that non-selective NSAIDs are associated with 
a 17-28% relapse during nine days after ingestion 
of the drug in these patients (10), and Kvasnovsky 
et al. found that treatment with NSAIDs leads to 
relapse (11). Also, the study by Klein et Eliakim 
found that the use of NSAIDs leads to new cases 
of inflammatory bowel disease that is associated 
with increased disease activity index (12).

The central hypothesis of this study is that non-
steroidal anti-inflammatory drugs and smoking af-
fect the stage of ulcerative colitis.

Methods

This is a cross-sectional study which involved 
respondents from Gastroenterology counseling 
center of the Clinical Center of University of Sara-
jevo (CCUS) and the Association of Patients with 
Morbus Chron and ulcerative colitis of B&H in 
the period from March to April 2013. The study 
involved 99 outpatients diagnosed with ulcerative 
colitis who have given their informed consent. 

Inclusion criteria were patients’ age from 15-89 
years, both sexes, diagnosed with ulcerative coli-
tis, and the criteria for exclusion were inadequate 
age, Crohn’s disease, intermediate syndrome, pri-
mary sclerosing cholangitis, amoebiasis, infectious 
diseases with a similar clinical picture, or specific 
pathogens - salmonella, shigella, campylobacter 
jejuni and clostridium difficile, eosinophilic gas-
troenteritis, opportunistic infections, colitis caused 
by antibiotics, ischemic, radiation colitis, chemical 
laxative colitis.

Data were collected through a survey of outpa-
tients, where was investigated mentioned parame-
ters and their impact on the severity of the disease, 
and referred to the period before diagnosis.

The diagnosis of ulcerative colitis is confirmed 
on the basis of medical history, physical findings, 
colonoscopy and/or verified histological findings. 
In particular, recorded are the number of stools, 
rectal bleeding, fever, pulse rate, hemoglobin, 
erythrocyte sedimentation rate, due to the appro-
priate classification of diseases. Active disease 
was classified by severity as the mild, moderate 
and severe, relying on an index of disease activ-
ity according to Truelove and Witts (13). When 
classifying our respondents, we took the degree of 
disease which dominates in our patients.

Statistical analysis

Logistic regression model was created in PASW 
statistics package version 18. During this is select-
ed procedure of binary logistic regression, back-
ward method. Independent variables were smok-
ing and the use of NSAIDs, and the dependent 
variable was describing the stage of disease activ-
ity according to above listed criteria according to 
Truelove and Witts.

Results

Of the total number of patients included in this 
study, 48 of them (48.4%) were men and 51 (51.6%) 
women. From the total of men, 25 (52.1%) falls 
into the age category of 15-39 years, 19 (39.6%) 
in the category of 40-64 years and 4 (8.3%) in the 
category of 65- 89 years. From the total of women, 
37 (72.5%) of them are at the age of 15-39 years, 
14 (27.5%) falls into the category of 40-64 years, 
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while there are no women in the age group from 65 
to 89 years (Table 1.). The youngest patient was 17 
and the oldest 81 years, while the largest number of 
respondents was 25 years old.
Table 1.  Age and gender distribution of patients

Age
Women Men Total

n % n % n
15-39 37 72,5 25 52,1 62
40-64 14 27,5 19 39,6 33
65-89 - - 4 8,3 4
Total 51 100 48 100 99

Looking at the period from the first symptoms ap-
pearance until the moment of diagnosis of ulcerative 
colitis, in 70 (70.7%) of patients passed the period 
of 0-12 months (one year), in 12 (12.1%) passed the 
period of 13-24 months, and in 17 (17.2%) a period 
of 25 months or more (2 or more years).

Most of the patients, 89 of them (89,9%) does 
not have family history of the disease, while 10 
(10,1%) have a family history, 6 of them (60%) 
have first degree relative, 2 (20%) patients second 
degree relative’s kinship, and 2 (20%) the third 
generation of kinship.

Of the 99 patients included in the study, 47 
(47.5%) were smokers and 52 (52.5%) patients were 
non-smokers. It is shown how many pack-years of 
cigarettes patients consume (a pack-year is defined 
as twenty cigarettes smoked everyday for one year) 
in the course of their life until the moment of diag-
nosis (Table 2.). Most of the patients, 17 of them 
(36.2%) consumed the least number of cigarettes or 
up to 5,5 pack-years, while 3 (6.4%) patients con-
sumed the largest number of packages or over 27,5 
pack-years which is over 200,000 cigarettes smoked 
in their lifetime. As seen the mean is 12,9 pack-years 
with a range from 0,1-60,2 (as calculated by the 
number of cigarettes amounts to 438,000).
Table 2.  Number of pack-years of cigarettes

Number of pack-years of 
cigarettes 

Patients
N %

0-5,5 17 36.2
5,6-11,0 7 14.9
11,1-16,5 9 19.1
16,6-22,0 4 8.5
22,1-27,5 7 14.9

 >27,5 3 6.4
Total 47 100.0

Nonsteroidal anti-inflammatory drugs were 
taking 35 patients (35.4%) and those who did not 
take were 64 (64.7%) before diagnosis. Of the to-
tal number of patients included in the study, 34 
(34.3%) have a mild form of ulcerative colitis, 
20 (20.2%) patients have moderately, while 45 
(45.5%) have a severe form, by classifying disease 
according Truelove and Witts.

Applying backward (Wald) methods in PASW 
18 software, we ultimately obtained regression 
model that is presented (Table 3.), * p≤0.05, ** 
p≤0.01, *** p≤0.001 (original coefficient values 
are rounded to two decimal places).
Table 3.  Characteristics of the regression model

B (SE) Odds ratio
Constant -1.83 (0.97)

Use of pain medication 1.28 (0.74) 3.60
Smoking*** 2.01 (0.90) 7.47

Pain medications x Smoking* -2.11 (1.09) 0.12

Discussion

For the majority of patients (70.0%) passed the 
period up to one year from onset of symptoms to 
diagnosis, whereas a period of one to two years 
passed the minimum number of patients (12.1%). 
Most respondents said that two months passed, 
with half of the respondents passed less than 6 
months to diagnosis, with a range of 0-60 months.

Majority of patients in the survey stated there 
was no illness among family members, or, to have 
a negative family history. In a very small number 
of them exist a positive family history, where the 
largest representation of sick among family mem-
bers is among the first line of consanguinity.

Of the total number of patients, the majority 
of them said that they smoked before diagnosis. 
Among patients who consumed tobacco (47.5%), 
the analysis of data revealed result of the total 
quantity of cigarettes consumed expressed in the 
number of pack-years. According to these figures, 
the highest number of smokers consumed up to 
5,5 pack-years, while the lowest number of smok-
ers consumed more than 27,5 pack-years until the 
diagnosis. Approximately 2/3 of the patients in-
cluded in the study did not take non-steroidal anti-
inflammatory drugs, while one-third of patients, 
in turn took and was probably insufficiently in-
formed of the potential risk. Of the patients taking 
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the drugs listed, 34.2% were male, while accord-
ing to this study, more females used these drugs.

As part of this study, we examined the extent 
of disease by the index of disease activity accord-
ing to Truelove and Witts, and obtained the infor-
mation that the largest number, or about half of 
patients, have severe form of the disease, a mild 
form has about one third of patients, while the 
smallest number has a moderate one. With a mild 
form of the disease was about two-thirds of female 
patients. Based on the fact that χ2=24.4, it can be 
concluded that the resulting model allows signifi-
cantly more precise classification concerning the 
severity of the disease, in relation to the catego-
rization that would be carried out so that we all 
respondents classified in the category that is most 
frequent according to empirical aspect.

Whether in the period before diagnosis was 
used non-steroidal anti-inflammatory drugs, or 
not in our patients, generally does not significant-
ly affect whether a patient will be diagnosed with 
milder or more severe form of the disease. How-
ever, it has been shown that smoking significantly 
influences the severity of the disease. The chance 
to develop a more severe form of the disease is 
higher in smokers than in nonsmokers, provided 
that the other characteristics are expressed through 
the predictors are the same.

It is shown that the effect of NSAIDs on sever-
ity of the disease in our patients, significantly de-
pends on whether or not the patient is smoking, al-
though according to Ananthakrishnan (14) use of 
non-steroidal anti-inflammatory drugs increases 
the risk of ulcerative colitis with the mechanisms 
that are not well defined. According to our re-
search, the majority of patients is in the age group 
of 15-39 years. Study by Martínez and associates 
also have similar results stating that the majority 
of their patients are in the younger age group (15).

Are they in the period before diagnosis used 
NSAIDs or not, generally does not significantly 
affect whether a patient will be diagnosed as mild 
or severe form of the disease, unless the use of 
NSAIDs is in combination with smoking in our 
study. The results which are similar to ours but us-
ing only NSAIDs can be found in study by Kvas-
novsky et al. showed that treatment with conven-
tional NSAIDs leads to more frequent relapse of 
patients with quiescent inflammatory bowel dis-

ease (11). Also Klein and Eliakim show that the 
use of non-steroidal anti-inflammatory drugs re-
sults in new cases of inflammatory bowel disease 
and is associated with increased disease activity 
index (12). A possible explanation for the differ-
ence between the results can be fewer respon-
dents of our survey, which included 99 patients, of 
whom 35.4% used non-steroidal anti-inflammato-
ry drugs. Opposed to mainly accepted belief, study 
Moninuola et al. did not find a consistent associa-
tion between NSAIDs use and risk of Crohn’s dis-
ease and ulcerative colitis exacerbation (16).

It has been shown that smoking among our 
respondents significantly influences the sever-
ity of illness, and it is stated that the opportunity 
to develop a more severe form of the disease is 
greater in smokers than in nonsmokers. In contrast 
to these results the cited study showing more be-
nign form of the disease in smokers than in non-
smokers, with fewer hospitalizations, less number 
relapses and even smaller spread of the disease in 
the proximal parts of the intestine, but these obser-
vations have not been confirmed in other studies 
(6). According to Gearry et al. cigarette smoking 
at the time of diagnosis was also significantly as-
sociated with an increased incidence of ulcerative 
colitis (17). Also studies found that patients suffer-
ing from UC who smoke have an increased risk of 
events outside intestines (seronegative spondylo-
arthropathies and dermatological complications), 
which is also an indicator of severe symptoms and 
forms of the disease compared to non-smokers pa-
tients (7,18), which corresponds with the results 
our study.

Majority of patients with inflammatory bowel 
disease are unaware of the smoking risks asso-
ciated with their disease, and the intent to quit 
smoking is strongly related to awareness. Better 
information through a therapeutic education pro-
gramme and management of smoking cessation 
should be systematically undertaken in all smok-
ers. (19,20)

In this study was observed the interaction of re-
spondents who smoke and consume NSAIDs, and 
results suggests that the risk for the more severe 
form of the disease is greater in these patients. Oth-
er studies that integrate and compare these two en-
vironmental factors and examined their interaction 
and the degree of disease were unavailable to us. 
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Limitations of this study are relatively small sample 
of patients, as well as their follow-up period.

Conclusion

In conclusion, non-steroidal anti-inflammatory 
drugs does not affect the severity of ulcerative 
colitis, but in interaction with smoking increases 
the risk for more severeulcerative colitis. Smok-
ing increases the risk for manifestation of severe 
forms of ulcerative colitis.
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Abstract

Introduction: Urinary tract infection in neo-
nate is the first manifestation of more serious path-
ological conditions of the urinary system. 

The aim of our study was to determine the fre-
quency of urinary tract infections in preterm and 
term newborn, with the commonly isolated micro-
organisms, and the relationship with risk factors 
such as less gestation weeks, additional diseases, 
anomalies of the urinary system, prolonged stay 
on the intensive care and urinary tract infection of 
the mother during pregnancy. 

Materials and methods: Our retrospective 
study included 250 newborns, 28 of them, had uri-
nary tract infection. We divided neonates into two 
groups based on gestational age, the first group 
were preterm neonates, born from 28 GW to 36, the 
second group term newborn, born of ≥37GW, while 
both groups were further divided into two sub-
groups: Subgroup Ia were preterm neonates with 
urinary tract infection, Ib subgroup were preterm 
without. Subgroup IIa were term neonates with uri-
nary tract infection and IIb term neonates without.

Results: The most common isolated micro-
organisms from urine culture of neonates were 
Escherichia coli, Staphylococcus coagulasa nega-
tive, Enterococcus faecalis, Pseudomonas aeru-
ginosa, Candida species. We found a statistically 
significant difference in preterm infants compared 
to term according to: gestational age and birth 
weight, perinatal asphyxia and urinary tract infec-
tion in the mother (during pregnancy), in weight 
loss > 10%, hypodynamics. 

Conclusion: Urinary tract infection in neo-
nate is important cause of morbidity, the possible 
formation of kidney scars as long-term complica-
tions, and the development of hypertension and 
impaired renal function later in life.

Key words: neonate, urinary tract infection, 
urine culture, risk factors

Introduction

Urinary tract infection (UTI) in the neonatal pe-
riod can be the first manifestation of more serious 
pathological conditions of the urinary system, that 
cann be congenital anomalies or various acquired 
diseases. Timely diagnosis of UTI and initiation of 
antibiotic therapy can prevent the damage of the 
kidney function, avoid the scars on kidney tissue, 
which can later lead to hypertension, proteinuria 
and kidney failure. However, increased antibiotic 
resistance may delay the the effect of the antibiotic 
therapy (1,2).

UTI in the early neonatal period (in the first 48 
to 72 hours) is extremely rare, in developed Euro-
pean countries and the United States it ranges up 
to 1%, and in developing countries up to 2%. The 
most common manifestations of ITU are mani-
fested in the period after 72 hours from birth (3). 
Etiologically, the most common isolated bacteria 
from urine culture in neonates is Escherichia coli. 
However, Escherichia coli as an isolated causative 
agent is more common in older children, while 
in newborns with congenital anomalies mostly 
gram-negative bacteria are Klebsiella pneumoniae 
et oxytoca, Proteus mirabilis, Enterobacter aero-
genes, Pseudomonas aeruginosa and Morganella 
morgagnii (4,5). UTI caused by gram-positive 
bacteria, such as Enterococcus faecalis, Staphylo-
coccus aureus, Sterptococcus group B, Streptococ-
cus pneumoniae in neonates are less common (6). 
Coagulase-negative staphylococci can be isolated 
in premature infants, while in extremely imma-
ture infants Candida species is very often isolated 
from urine (7). Males are about 80% more likely 
to have UTI in the neonatal period than females, 
especially if they are premature. 

The frequency of UTI is associated with the var-
ious risk factors, such as other bacterial and viral 
infection, wider use of antibiotics, mechanical ven-
tilation, parenteral nutrition, the insertion of central 
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venous catheters, urinary catheters, longer stay in 
Intensive care unit and the anomalies of the urinary 
system (3,4,6). UTI in the mother during pregnancy 
is also associated with a higher risk of having a UTI 
in the newborn as well. The incidence of UTI in 
neonates born after premature rupture of fetal mem-
branes is increased, due to the ascending transmis-
sion of uropathogenic bacteria (5,6).

In preterm and term infants, UTI may be asymp-
tomatic and may present with nonspecific symp-
toms, such as a fever (≥38 ° C), refusal to feed, vom-
iting, diarrhea, and lethargy. Although more than 
50% of preterm infants with UTI may also have 
respiratory symptoms, such as apnea, hypoxia, or 
tachypnea. Elevated temperature, higher than 39C, 
is more common in newborns with severe bacterial 
UTI than virus-induced infection (8). Neonatal UTI 
is often associated with jaundice, while in prema-
ture infants it is often associated with bacteremia 
and meningitis (7,8). UTI in neonatal period is very 
important while clinical presentation of UTI in neo-
nates is often nonspecific, catheter urine sampling 
as a “more aggressive” method can be delayed, the 
diagnosis and timely treatment may be delayed, so 
that the children may have long term complication 
later in life (5,6,7).

The aim of our study was to determine the fre-
quency of urinary tract infections in premature 
and term infants, with the most commonly isolat-
ed microorganisms, and the relationship of neona-
tal urinary tract infections with various risk factors 
such as less gestation weeks, additional diseases, 
anomalies of the urinary system, prolonged stay 
in intensive care and urinary tract infection of the 
mother during pregnancy.

Methods and subjects

We conducted the retrospective study at the 
Clinic for Children‘s Diseases, University Clini-
cal Centre Tuzla, in the period from 01.01. 2020 to 
01.01. 2021, which included 250 prematurely and 
term newborns hospitalised in ICU, 28 of them 
had UTI. All data were obtained from the medical 
records of newborns, hospitalized in the Intensive 
Care Unit, and then monitored on an outpatient 
basis. We divided neonates into two groups based 
on gestational age, the first group were preterm 
neonates, born from 28 GW to 36, and the sec-

ond group was newborn of ≥37GW, while both 
groups of newborns were further divided into two 
subgroups in relation to UTI diagnosis: Subgroup 
Ia were preterm newborns with UTI, Ib subgroup 
were preterm newborns without UTI. Subgroup 
IIa were term neonates with UTI and IIb term neo-
nates without UTI.

For the diagnosis of UTI in newborns the labo-
ratory values ​​of leukocytes, erythrocyte sedimen-
tation rate and CRP (C Reactive Protein) values ​​
are not crucial (1,5). The most important for the 
diagnosis of UTI is the isolated pathogen from the 
urine culture. Urine sampling can collect in three 
ways: by urinary catheterization, suprapubic aspi-
ration, and urine collection with a sterile bag. The 
greatest possibility is the contamination of urine 
culture by taking urine with a sterile bag. Defini-
tions vary, although most urinary culture-positive 
authors declare  an increase in identified urine 
bacteria of 100,000 CFU / ml in a bag sample, ≥ 
10,000 CFU / ml in a catheter for a urine sample, 
while any presence of bacteria in urine in a supra-
pubic aspiration sample is also UTI.

From hospitaliz e d newborns a urine sample 
was taken with a bag of newborns who had clini-
cal symptoms: fever (> 38C), weight loss greater 
than 10% per day, refusal to feed, hypodynam-
ics, irritabili ty, jaundice (5). The urin was taken 
from sterile bag specimen collection of the geni-
tals after antiseptic procedures. If the child did not 
urinate for a period of 30 minutes, the procedure 
was repeated. Urine samples were processed at the 
Department of Biochemistry, Polyclinic for Labo-
ratory Diagnost i cs, University Clinical Centre 
Tuzla. For confirmation of UTI after pathological 
laboratory urine findings, a urine sample for urine 
culture was taken with a catheter. Urine cultures 
were processed at the Department of Microbiol-
ogy, Polyclinic for Laboratory Diagnostics, Uni-
versity Clinical Centre Tuzla. Urine cultures were 
stored on MacConkey, Thayer-Martin and blood 
agar plates, at 35 to 37C, and readings were made 
24 to 48 hours after seeding. If the result was posi-
tive, the antibiogram of the grown bacterium was 
determined. In the absence of growth of microor-
ganisms in the culture, the urine culture was treat-
ed as negative.

We did not perf orm suprapubic urine aspira-
tions during this study.
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The risk factors were considered such as gesta-
tion week of the child at birth, sex, birth weight, 
perinatal asphyxia, longer stay in intensive care, 
and the presence of abnormalities of the urinary 
system, mothers UTI during pregnancy (4,5,6).

The statistical program SPSS, Windows is used 
to process the results. All data were analyzed by 
chi-square, Fischer exact test, Student‘s t test, with 
the significance as p <0.05. 

Results

Figure 1.  Clinical date of preterm and term neo-
nates 

Subgroup Ia had 15 (6%) preterm neonates 
with UTI, Ib subgroup were 112 (45%) preterm 
newborns without UTI. Subgroup IIa were 13 
(5%) term neonates with UTI and IIb 110 (45%) 
term neonates without UTI.

The most common microorganisms isolated 
from the urine cultures of preterm and term infants 
with UTI are shown in Figure 2.

The Figure 2. presented the most common mi-
croorganisms isolated from urine cultures of pre-
term and term infants: Escherichia coli (30,9%), 
Staphylococcus coagulasa negative (15%), En-
terococcus faecalis (23%), Klebsiella pneumoniae 
(15,3%), Pseudomonas aeruginosa (5,8%), Can-
dida species (10%).

UTI had 28 neonates, 20 newborns (71,4%) were 
male, while 8 (28,6%) were female, with a ratio of 
10 males: 5 females in the group born prematurely 
compared to 10: 3 in the group of term infants. 

There was without significantly difference be-
tween male and female in our groups. We found 
a statistically significant difference in preterm in-
fants compared to term according to gestational 
age and birth weight (p = 0,05; p = 0,004). A sta-
tistically significant difference was found in rela-
tion to perinatal asphyxia and UTI in the mother 
(during pregnancy) in the prematurely born (p = 
0,01; p = 0,03) in relation to term neonate.

Figure 2.  The most common microorganisms isolated from urine cultures of preterm and term infants
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Table 1.  Newborn demographics date

Characteristics
Group Ia
(N=15; 

6%)

Group Ib
(N=112; 

45%)

Group IIA
(N=13; 

5%)

Group IIB
(N=110; 
44 %)

p

Gender (Male: Female) (10: 5) ⃰  ⃰ (72: 40) (10: 3) ⃰  ⃰ (60: 50) 0,20 ⃰  ⃰
0,28

Gestation week (GW) 29±8,7 ⃰ 32±2,3 37±3,6 ⃰ 38±2,6 0,05⃰ 
0,32

Birth weight (g) 980±19,9 ⃰ 1320±123,2 2900±235,1 ⃰ 3450±109,1 0,004  ⃰
0,53

Perinatal asphyxia (5min<6) 15 ⃰  ⃰ 8 3 ⃰  ⃰ 1 0,01 ⃰  ⃰
0,32

Mothers UTI
(during pregnancy) 12 ⃰  ⃰ 4 2 ⃰  ⃰ 2 0,03 ⃰  ⃰

0,72

Table 2.  The most common clinical manifestations in newborns associated with UTI

Characteristics Group Ia
(N=15; 6%)

Group Ib
(N=112; 45%)

Group IIA
(N=13; 5%)

Group IIB
(N=110; 44%) P

Fever >38C 4 (26,6%) ⃰ 2 (1,8%) 3 (23%) ⃰ 1 (1,1%) 0,24
0,14

Weightloss >10% 14 (93%) ⃰ 9 (8%) 6 (46%) ⃰ 2 (2,2%) 0,05
0,13

Refusal to feed 13 (86,6) ⃰ 6 (5,3%) 10 (77%) ⃰ 3 (3,3%) 0,60
0,47

Hypodinamism 12 (80%) ⃰ 10 (8,9%) 4 (31%) ⃰ 3 (3,3%) 0,05
0,21

Irritability 13 (86,6%) ⃰ 10 (8,9%) 13 (100%) ⃰ 3 (3,3%) 0,65
0,21

Jaundice 15 (100) ⃰ 12 (10,7%) 13 (100) ⃰ 3 (3,3%) 0,19
0,20

Table 3.  The common congenital anomalies in newborns associated with UTI

Characteristics Group Ia
(N=15; 6%)

Group Ib
(N=112; 45%)

Group IIA
(N=13; 5%)

Group IIB
(N=110; 44%) p

Difficult differentiation from 
the surrounding tissue, and 
the parenchyma and the duct 
system

15 (100%) ⃰ 14 (1,8%) 3 (23%) ⃰ 1 (1,1%) 0,44⃰
0,22

Dilated pyelon in AP 
diameter 13 (86,6%) ⃰ 9 (8%) 6 (46%) ⃰ 2 (2,%) 0,11 ⃰

0,13

Enlarged/smaller kidney 7 (46,6%) ⃰ 6 (5,3%) 10 (76,9%) ⃰ 3 (2,72%) 0,80 ⃰
0,47

Ectopio seu agenesio 2 (13,3%) ⃰ 1 (1,1%) 4 (30%) ⃰ 3 (2,72%) 0,15 ⃰
0,18

Enlarged ureter 3 (20%) ⃰ 3 (2,6%) 3 (23) ⃰ 3 (2,72%) 0,54 ⃰
0,13
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No statistically significant difference was found 
in relation to fever, refusal to feed, jaundice of the 
skin and irritability between preterm and term in-
fants with UTI. A statistically significant difference 
was found in weight loss > 10%, hypodynamics in 
the group of preterm neonates with UTI compared 
to the group of term (p = 0,05; p = 0,05).

No statistically significant difference was 
found in relation to congenital anomalies between 
preterm and term infants with UTI.

Figure 3.  Correlation of UTI with associated risk 
factors

The two-factor analysis of the variance of dif-
ferent groups of newborns with UTI investigated 
the influence of age, gestation weeks of birth and 
the anomalies of the urinary tract to diagnose UTI. 
Newborns diagnosed with UTI were divided into 
three groups, in the first group were neonates born 
from 28 to 33 GN, in the second group neonates 
born from 34 to 36 GN, and the third group were 
neonates born ≥37 GN. The influence of the in-
teraction between the earlier birth, less gestation 
weeks and diagnosed UTI in neonates was statisti-
cally significant F (2,549) = 1.44, p = 0.02. A sta-
tistically significant effect of the existence of renal 
and urinary bladder anomalies on UTI was found 
in preterm infants F (2,549) = 1.98, p = 0.01. 

Discussion

Urinary tract infection in newborns has no spe-
cific clinical manifestations, it is diagnosed and 
confirmed by pathological urine findings, with the 
identification of the microorganism in the urine. 
Several different algorithms and procedures have 

been published, emphasizing the importance of 
accurate diagnosis, appropriate treatment, and a 
mandatory screening program after the first prov-
en UTI (1,5,8).

In our study, 6% of preterm infants had a UTI, 
while 5% of term. The incidence of symptomatic 
UTI ranges from 1 to 3% for older children, while 
slightly higher in neonates about 5% (2,3,9). Ac-
cording to Shaikhs research, the highest incidence 
of UTI is in the first 4 months of life, especially in 
the first month of life, and then slowly decreases 
during the first year of life (4). The increase in the 
incidence of UTI in the earliest age has recently 
been attributed to better knowledge of the patho-
genesis and earlier diagnosis of the disease (9).

The most common isolated microorganisms 
from urine cultures of our preterm and term infants 
were Escherichia coli (30,9%), Staphylococcus 
coagulasa negative (15%), Enterococcus faecalis 
(23%), Klebsiella pneumoniae (15,3%), Pseudo-
monas aeruginosa (5,8%), Candida species (10%). 
This diversity of microorganisms, the causative 
agents of UTI, can be explained by the widespread 
use of antibiotics in the treatment of unspecified 
infections in the neonatal period, which affects the 
natural flora and destroys opportunistic microor-
ganisms. This is supported by the presence of Can-
dida species with 10% in our respondents. Shaikh 
had similar results (2), as Riskin did (4). The natural 
defense of the urinary system includes an antibacte-
rial barrier consisting of urine and mucous mem-
branes of the urinary tract, an antiadherent mecha-
nism, the mechanical effect of urinary lavage, the 
presentation of phagocytic cells and other immune 
mechanisms (5,10). In the neonatal period, these 
natural mechanisms may be absent, and newborns 
are therefore more prone to UTI (11).

Of the 250 hospitalised infants 28 (11,2%) had 
UTI, 71,4% were male, while 28,6% female, with 
a ratio of 10 males: 5 females in the group born 
prematurely compared to 10: 3 in the group of 
term infants. In both groups of our neonates with 
UTI we did not have significantly difference be-
tween the gender. Zorc et al. had similar results 
(6), while American authors, still had more repre-
sented boys with UTI than girls, as much as 4 to 
20 times more uncircumcised boys (12). Although 
circumcision, according to research, may be a 
predisposing factor for the development of UTI 
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(5,10,11). The relatively small number and small 
difference among our respondents explains the 
non-existence of a statistical difference between 
the sexes in newborns with ITU.

Gestational age and birth weight of neonates 
were statistically significantly different in preterm 
infants compared to term infants (p = 0,05; p = 
0,004). The more immature the newborn is, has the 
less developed the urinary system, and is more re-
ceptive for UTI. Also, small and earlier birth weight 
is one of the already known so-called classic risk 
factors for UTI (5). Also known risk factors for the 
development of UTI are reduced oxygenation and 
blood flow through the kidneys that occurs during 
perinatal asphyxia, but also ascending transmission 
of bacteria from mother to newborn, if the mother 
had UTI during pregnancy (8,9,10).

In our study we found a statistically significant 
difference in relation to perinatal asphyxia and 
UTI in the mother, during pregnancy in premature 
infants (p = 0.01; p = 0.03), similar to the Samay-
am et al (7).

During our study, 40 preterm and 15 term in-
fants with UTI had nonspecific symptoms. The 
most common were fever (≥38 ° C), refusal to feed, 
vomiting, diarrhea and lethargy. All preterm infants 
with UTI had some of the respiratory disorders such 
as apnea, hypoxia, or tachypnea. Premature neo-
nates were more likely to have UTI associated with 
sepsis (7). Prematurely born male children have a 
higher risk of developing sepsis and UTI (5,7). In 
our subjects, no statistically significant difference 
was found in relation to fever, refusal to feed, jaun-
dice and irritability between preterm and term in-
fants with UTI. A statistically significant difference 
was found in weight loss> 10%, hypodynamics in 
the group of preterm with UTI compared to term 
neonate. According to other study (12,2,4) the clini-
cal manifestations of UTI are similar in preterm 
and term infants. All invasive procedures, even in 
antiseptic conditions, can be the cause of bacterial 
contamination, especially in the neonatal period 
(5,11,12). Intravascular catheterization, intubation, 
insertion of a urinary catheter are procedures that 
are associated with a higher risk of developing 
UTI. UTI is more common in preterm and term in-
fants, who were on mechanical ventilation, along 
with parenteral nutrition. Prolonged stay in inten-
sive care, combined with premature birth, perinatal 

asphyxia, mechanical ventilation and inadequate 
nutrition are in direct correlation with UTI in both 
premature and term neonate (10,12).

Congenital malformations of the kidneys and 
urinary system, especially obstructive anomalies, 
are more often associated with UTI (9,10). The in-
fluence of the interaction between the earlier birth, 
congenital anomalie and diagnosed UTI was sta-
tistically significant in preterm infants. 

Kidney scarring is especially prevalent in the 
neonatal period, up to the second year of life, af-
ter acute pyelonephritis, inadequately treated and 
children with vesicoureteral reflux and obstructive 
anomalies (10,11)). It is important to diagnose in 
time and start early antibiotic therapy of the first 
UTI, but also repeated, in order to prevent perma-
nent kidney damage.

As there is still no common consensus among 
the published procedures and algorithms for imag-
ing of newborns and older children after the first 
UTI, it is recommended to do an ultrasound ex-
amination of the kidneys and bladder first. Based 
on the ultrasound findings, other imaging diag-
nostic procedures, such as MCUG, DMSA renal 
scintigraphy and MR urography, should be further 
decided, but also postponed until the first recur-
rence of UTI with fever. Ultrasound cystography 
is the latest method for diagnosing VUR. Its big-
gest advantage for children is that it does not use 
ionizing radiation! Cortical scintigraphy as an un-
avoidable test in the diagnosis of renal tissue scars 
and dynamic scintigraphy are recommended for 
the functional assessment of drainage disorders of 
obstructive anomalies (1,5).

Conclusion

The infants with risk factors have a higher 
frequency of UTI in the neonatal period. UTI in 
neonate is an important cause of morbidity, the 
possible formation of kidney scars as long-term 
complications, hypertension and impaired renal 
function. The most common symptoms are non-
specific and there is difficulty in taking urine sam-
ples, so there are the reasons for the late diagnosis 
of UTI at the earliest age. Proven and properly 
treated UTI prevents the recurrence of infection, 
further scarring and the development of complica-
tions later in life.
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Abstract

In this paper the instructions for preparing cam-
era ready paper for the Journal are given. The reco-
mmended, but not limited text processor is Microsoft 
Word. Insert an abstract of 50-100 words, giving a 
brief account of the most relevant aspects of the pa-
per. It is recommended to use up to 5 key words. 
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Introduction

In order to effect high quality of Papers, the au-
thors are requested to follow instructions given in 
this sample paper. Regular length of the papers is 5 to 
12 pages. Articles must be proofread by an expert na-
tive speaker of English language. Can’t be accepted 
articles with grammatical and spelling errors.

Instructions for the authors

Times New Roman 12 points font should be used 
for normal text. Manuscript have to be prepared in 
a two column separated by 5 mm. The margins for 
A4 (210×297 mm2) paper are given in Table 1.
Table 1.  Page layout description

Paper size A4
Top margin 20 mm

Bottom margin 20 mm
Left margin 20 mm

Right margin 18 mm
Column Spacing   5 mm

Regular paper may be divided in a number of 
sections. Section titles (including references and ac-
knowledgement) should be typed using 12 pt fonts 
with bold option. For numbering use Times New 
Roman number. Sections can be split in subsection, 
which should be typed 12 pt Italic option. Figures 

should be one column wide. If it is impossible to 
place figure in one column, two column wide figures 
is allowed. Each figure must have a caption under 
the figure. Figures must be a resolution of 300 DPI, 
saved in TIFF format, width 10 cm min. For the fig-
ure captions 12 pt Italic font should be used. (1)

Figure 1.  Text here

Conclusion

Be brief and give most important conclusion from 
your paper. Do not use equations and figures here.
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