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Abstract

Background: Psoriasis is a chronic disease, 
and patients develop associated diseases includ-
ing obesity, dyslipidemia, high blood pressure, 
diabetes. Aim of the research: To determine the 
frequency of comorbidities (obesity, dyslipidemia, 
diabetes, high blood pressure) in women with pso-
riasis, and the influence of psoriasis severity on 
the occurrence of comorbidities.

Respondents and methods: A prospective 
study was conducted and included 85 women with 
psoriasis, mean age 50,26 years (SD=± 14,33), aver-
age duration of psoriasis 14,57 years (SD=± 11,78).

Results: 65,88% of psoriasis patients had as-
sociated diseases in this study. 50,59% had high 
blood pressure, 38,82% were obese, 30,59% had 
dyslipidemia, and 17,65% had diabetes. and PASI 
values   were 11,30 (SD=± 6,40). There was a corre-
lation between the severity of psoriasis, that is PASI 
score and high blood pressure (r=0,68), while there 
was no correlation between PASI score and obesity 
(r=0,38), dyslipidemia (r=0,33) and diabetes. 0,23.

Conclusion: Given the frequency of comorbidi-
ties, and even the occurrence of more of them in 
women with psoriasis, their detection and treatment 
are esse n tial for the comprehensive treatment of 
psoriasis patients.

Key words: psoriasis, women, PASI score, co-
morbidities.

Introduction

Psoriasis is a chronic, inflammatory, multifacto-
rial disease (Raho et al., 2012). It has been known 
since ancient times, and in recent times the occur-
rence of  associated diseases has been frequently 
investigated. Thus, research has shown more fre-
quent occurrence of high blood pressure, dyslip-
idemia,  obesity, diabetes in patients with psoria-
sis (Duarte et al., 2016, Armstrong et al., 2012). 
Despite  the more frequent occurrence of some 
diseases in patients with psoriasis, the mechanism 

of asso c iation between psoriasis and associated 
diseases has not been elucidated. Genetic, inflam-
matory and environmental factors are thought to 
influen c e the occurrence of associated diseases 
(Carvalho et al., 2016). Timely detection and treat-
ment of associated diseases is very important. Be-
cause in Europe, 27,7% of patients with psoriasis 
with high blood pressure and 44,2% with dyslip-
idemia did not receive appropriate therapy (Ahle-
hoff et  al., 2012). The prevalence or severity of 
psoriasis can vary. Studies show that the severity 
of psoriasis can affect the occurrence of comorbid-
ities ,  patients with severe psoriasis compared to 
those with mild forms of the disease have shown a 
higher chance of developing comorbidities (Love 
et al., 2011, Azfar et Gelfand 2008).

AIM 

To determine the frequency of comorbidities 
(obesity, dyslipidemia, diabetes, high blood pres-
sure) in women with psoriasis, and the influence of 
psoriasis severity on the occurrence of comorbidities.

Respodents and methods

A prospective study was conducted that includ-
ed 85 women with psoriasis over the age of 18. The 
mean age was 50,26 years (SD=± 14,33). The aver-
age duration of psoriasis was 14,57 years (SD=± 
11,78), years. The most common form of psoriasis 
was psoriasis vulgaris in 85,88% of subjects, fol-
lowed by psoriasis guttata and psoriasis pustulosa 
generalisata in 5,88% of subjects, and psoriasis pus-
tulosa palmaris et plantaris in 2,35% of subjects.

The purpose and manner of conducting the 
research were explained, written consent to par-
ticipate in the research was signed. The study in-
volved women with psoriasis older than 18 years. 
Excluded from the study are women who, in addi-
tion to psoriasis, also suffer from some other skin 
disease, who have been suffering from psoriasis 
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for less than a year, who use systemic therapy for 
psoriasis, and pregnant and postpartum women.

The anamnesis was taken, a dermatological exa-
mination of the skin and visible mucous membranes 
was performed, after which they were subjected 
to research. All subjects were given a PASI score, 
BMI, fat and blood sugar values, and internists were 
referred for examination to diagnose obesity, high 
blood pressure, diabetes and dyslipidemia. For deter-
mining the severity and outspread of psoriasis, Pso-
riasis Area and Severity Index (PASI) was used. In 
four regions body-head, torso, upper and lower ex-
tremities. In the four regions of the body-head, torso, 
upper and lower extremities evaluated the character-
istics of the disease, severity of erythema, infiltra-
tion and desquamation with the score 1-4, and the 
affected area of skin psoriatic changes with the score 
1-6 (Table 1.). In assessing the severity of erythema 
scales may not be removed. Theoretically PASI can 
range from 0-72 (Frederiksson et Petersson 1978).

By this method we calculate: 
- Buttocks as a part of lower extremities, that is, 

region of the leg (l)
- Armpits and shoulders as a part of upper 

extremities, that is, region of the arm (a)
- The neck is calculated as a part of the head (h)
- Torso (t)

For calculating the PASI, the summation of Ery-
themas, infiltrations and desquamations of single 
region is multiplied with the numerical value of the 
region of the body and with the percentage by which 
the lesions have spread at a single region. Results ob-
tained for each single region are calculated in PASI.

Form for calculating PASI: 

PASI=0,1x(Eh+Ih+Dh)xAh+0,3x(Et+It+Dt)
xAt+0,2x(Ea+Ia+Da)xAa+0,4x(El+Il+Dl)xAl

Legend: 
E- Erythema A – Area a - arm

I – Infiltration h – head l - leg
D – Desqumation t - torso

Determination of body mass index (BMI)
Body weight (expressed in kg) and body height 

(expressed in cm) were measured.
Body mass index was calculated by the for-

mula: body weight in kg divided by body height 
expressed in meters squared

BMI = body weight (kg)/body height (m)2

The reference values are: 
- malnutrition, BMI lower 18,5 kg/m2

- normal body weight, BMI 18,5-24,9 kg/m2

- overweight, BMI 25,0 to 29,9 kg/m2

- obesity, BMI greater than 30 kg/m2

- obesity class I, BMI 30,0-34,9 kg/m2

- obesity class II, BMI 35,0-39,9 kg/m2

- Class III obesity (morbid obesity), BMI higher 
40,0 kg/m2

Blood sugar and fat values were measured by 
standard biochemical procedures, after taking a 
venous blood sample from subjects who had not 
eaten for at least 8 hours.

Reference values for lipids are: cholesterol ≤ 
5.2 mmol/l, triglycerides ≤ 1.7 mmol/l.,

Glucose reference values are: ≤ 5.6 mmol/l.
Reference values of blood pressure are: <130 

85mmHg.

Statistical methods

For statistical data processing and obtaining 
results, the data were processed in Microsoft Ex-
cel. Intergroup differences were determined by the 
mean value with standard deviation. The Pearson 
correlation coefficient was used to assess the cor-
relation of variables or correlations. The lowest 
value of the significance level is p <0,05.

Table 1.  Measurement of PASI
Grade 0 1 2 3 4 5 6

Erythema (E)
None Mild Medium Strong Very Strong - -Infiltration (I)

Desquamation (D)
Enveloped area of the 

skin % (A) 0 1-9 10-29 30-49 50-69 70-89 90-100
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Results

Graph 1.  Frequency of comorbidities in women 
with psoriasis 

Graph 2.  Values of PASI score

Graph 3.  Correlation of PASI score and high 
blood pressure

The value of the correlation coefficient, ie the 
product-moment weight coefficient of the PASI 
score and elevated blood pressure is r=0,68, which 
indicates a medium strong correlation, and when 
we talk about the strength of the connection, it in-
dicates a medium strong connection of these two 
variables.

Graph 4.  Correlation of PASI score and obesity

The value of the correlation coefficient, ie 
product-moment weight coefficient of PASI score 
and obesity is r=0,38, which indicates a relative-
ly weak correlation, and when we talk about the 
strength of the connection, it indicates a weak con-
nection between these two variables.

Graph 5.  Correlation of PASI score and dyslip-
idemia

The value of the correlation coefficient, ie 
product-moment weight coefficient of PASI score 
and dyslipidemia is r=0,33, which indicates a rela-
tively weak correlation, and when we talk about 
the strength of the connection, it indicates a weak 
connection between these two variables.
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Graph 6.  Correlation of PASI score and diabetes

The value of the correlation coefficient, ie the 
product-moment weight coefficient of the PASI 
score and diabetes is r=0,23, which indicates a rel-
atively weak correlation, and when we talk about 
the strength of the connection, it indicates a weak 
connection between these two variables.

Discussion

A study was conducted to determine the occur-
rence and frequency of comorbidities in women 
with psoriasis, and to assess the impact of psoria-
sis severity on the occurrence of comorbidities, 
and included 85 women with psoriasis. 65,88% 
or 56 subjects had comorbidity, ie almost 2/3 of 
patients. In this study, the most common comor-
bidities were high blood pressure in 50,59% or 43 
subjects, followed by obesity in 38,82% or 33 sub-
jects, dyslipidemia in 30,59% or 26, and diabetes 
mellitus in 17,65% or 15 subjects with psoriasis.

Other studies have shown the occurrence of high 
blood pressure, obesity, diabetes, dyslipidemia in 
patients with psoriasis (Sales et Tores 2014, Sou-
za et al., 2019, Miao et al., 2019, Ghafoor et al., 
2015, Girisha et Thomas 2017, El Ghareeb et al., 
2019). In our study, the incidence of high blood 
pressure is indeed high, in more than half of the 
respondents. psoriasis. (Waqar et Sarkar 2009), 
but also cyclosporine for the treatment of psoria-
sis, leads to an increase in blood pressure (Rob-
ert et al. 2010). Diastolic blood pressure is more 
common in women with psoriasis (Uczniak et al., 
2017). A review of the literature in 14 of 16 stud-
ies revealed an increased incidence of high blood 
pressure in psoriasis patients compared to control 
groups (Patel et al., 2011). In a study conducted in 
the United States, women with psoriasis have an 

increased risk of developing high blood pressure 
(Qureshi et al., 2009). Elevated blood pressure 
was the most common comorbidity in our study, 
in more than half of the respondents. In a study 
conducted in India, high blood pressure was also 
the most common comorbidity in patients with 
psoriasis (Thomas et al., 2009). As early as 1986, 
an increased incidence of obesity was detected 
in women with psoriasis (Lindegard 1986). And 
obesity doubles the risk of psoriasis (Snekvik et 
al., 2017), since adipose tissue is metabolically ac-
tive, secretion of proinflammatory cytokines can 
lead to worsening of psoriasis (Kunz et al., 2019). 
Younger women, who do not have a genetic pre-
disposition, are less likely to develop psoriasis if 
they do not have a high BMI (Naito et Imafuku 
2016). A large study, with over 100,000 psoriasis 
patients, showed that psoriasis is a risk factor for 
developing diabetes (Azfar et al., 2012). In an ob-
servation study with a large number of subjects 
(almost 65,500), the risk of diabetes in patients 
with psoriasis increased, higher than in the group 
without psoriasis, and increased with the duration 
and severity of psoriasis (Brauchli et al., 2008). 
A review of 19 studies examining the relationship 
between dyslipidemia and psoriasis, a significant 
association between dyslipidemia and psoriasis 
was found in 17 studies (Daudén et al., 2012). In 
a study in India, an increased incidence of dyslip-
idemia was found in 200 women with psoriasis 
(Kumar and Thomas, 2012).

In this study, the influence of psoriasis severity 
on the occurrence of comorbidity, ie the correla-
tion between psoriasis severity and comorbidity 
occurrence, was assessed. There was an associa-
tion, a positive correlation between the severity of 
psoriasis, ie PASI score and high blood pressure, 
but there was no statistically significant associa-
tion between PASI score and obesity, dyslipid-
emia and diabetes. Other studies have shown the 
severity of psoriasis on the occurrence of comor-
bidities. A literature review of 24 studies involving 
over 300,000 psoriasis patients found an increased 
incidence of high blood pressure, and patients 
with severe psoriasis were more likely to develop 
high blood pressure than those with mild psoria-
sis (Armstrong et al., 2013). another study con-
firmed an association between the severity of pso-
riasis and high blood pressure (Alexandroff et al., 
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2009). Research has shown that obesity is more 
common in people with psoriasis, and that patients 
with more severe psoriasis are more likely to be 
obese than patients with milder psoriasis. The risk 
of obesity is higher by more than 50% in psoriasis 
patients compared to the general population (Arm-
strong et al., 2012) In a systematic review of the 
association between psoriasis and dyslipidemia, 
studies that assessed the severity of psoriasis, a 
higher likelihood of dyslipidemia was observed. 
In patients with severe psoriasis (Ma et al., 2013). 
In a UK study, the incidence of diabetes in patients 
with severe psoriasis was 7,1%, mild psoriasis 
4,4%, and in the control group 3,3% (Neimann 
et al., 2006). There is also an association between 
PASI score and insulin secretion, and a correla-
tion between PASI score and insulin resistance 
(Boehncke et al., 2007). The influence of gender 
on the occurrence of diabetes is also interesting. 
The incidence of diabetes in psoriasis patients is 
1,76 times higher than in the control group, and 
shows gender differences, the prevalence is 1,93 
times higher in women with psoriasis, while in the 
rest of the population there is no such difference 
(Ghiasi et al., 2011). In addition to psoriasis, the 
occurrence of these diseases should certainly be 
taken into account and the influence of genetic 
and environmental factors, but also age and other 
diseases. Some comorbidities may affect the oc-
currence of others, e.g., obesity, affect the risk and 
frequency of psoriatic arthritis (Li et al., 2012).

Although research has shown that women have 
milder forms of the disease a lower PASI score, 
except for the head area (Hägg et al., 2017), pso-
riasis is a great burden for women, loneliness and 
stigmatization are more common, and psoriasis 
worsens in a quarter of women during pregnancy. 
An increased risk of preeclampsia, diabetes, high 
blood pressure and emergency cesarean section 
has been reported. Therapeutic options are limited 
in women of reproductive age due to the possible 
teratogenic effect of drugs (Gottlieb et al., 2019). 
In addition to the high frequency of comorbidities 
in almost 2/3 of the subjects (65,88%), high blood 
pressure in half of the subjects (50,59%), and the 
fact that 2 comorbidities were present in one fifth 
of the subjects (20%), 3 comorbidity present in 
more than a fifth of respondents (22,35%). All of 
the above should be taken into account in women 

with psoriasis, in order to receive adequate timely 
treatment of psoriasis and associated diseases.

Conclussion

Given the frequency of comorbidities, and 
even the occurrence of more of them in women 
with psoriasis, their detection and treatment is es-
sential for the comprehensive treatment of pso-
riasis patients. In addition to the severity of the 
disease, genetic predispositions, other diseases, 
age, stress, and lifestyle and habits should be con-
sidered when assessing the frequency of screening 
for associated diseases.
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Abstract

The aim of this study was to investigate the 
level of total and serum-specific immunoglobulin 
E (IgE) in 35 children and 35 adults with bronchial 
asthma over skin prick test. Total IgE measured 
by the nephelometric method. Serum-specific IgE 
was measured by enzyme-linked immunosorbent 
assay for respondents with a positive skin prick 
test.94.28% of children and 60.0% of adults had 
elevated tIgE levels. In adults, the skin prick test 
was more positive compared to sIgE for weed 
pollen and dermatophagoides pteronyssinus. In 
children, the skin prick test was more positive 
compared to sIgE only for weed pollen.This re-
sults suggested  the skin prick test in kids could be 
replaced by the sIgE test.

Key words: total IgE, skin prick test, serum-
specific IgE, bronchial asthma, enzyme-linked im-
munosorbent assay. 

Introduction 

The problem with asthma, both in adults and 
in children, is not of a recent date, and it is be-
coming a growing health problem worldwide. It 
is estimated that there are about 300 million asth-
matics globally (1). About 20 million Americans 
have asthma (2). From 1982 to 1992, there was a 
worldwide recorded increase in asthma morbidity, 

by 42% (1- 3). In Bosnia and Herzegovina, data 
on asthma prevalence, incidence, and mortality 
are unavailable.  

Most patients with this disorder have broncho-
spasm attacks that are provoked by various aller-
gens, chemical, physical and other stimuli, which 
is associated with bronchial irritability (4). Aller-
gic bronchial asthma has taken an important place 
recently. For this type of asthma, an important di-
agnostic approach is the identification of allergens 
using skin prick test and serum-specific immuno-
globulin E (sIgE) antibody testing (5). 

Asthma is a chronic inflammatory disease and 
today, it is apparent that inflammatory changes 
are found in the bronchial mucosa of all asthmat-
ics. In patients with episodic asthmas, inflamma-
tory changes are present even at times when there 
are no symptoms (3,6). Inflammatory elements 
mainly consist of macrophages, fat cells, dendritic 
cells, eosinophils, B lymphocytes that are key in 
the IgE synthesis (reactive antibodies), and T lym-
phocytes which stimulate eosinophilic inflamma-
tion (3, 7). IgE is the least represented antibody 
class in the serum, present in very low concen-
trations. With the discovery of this antibody, the 
era of research in allergology and the field of in-
fectious and parasitic diseases has begun (8). In 
people with pronounced atopy, antigens cause the 
production of IgE antibodies that bind to mast cells 
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in the bronchial tree and basophilic leukocytes in 
the bloodstream (9). Serum-specific IgE antibody 
is produced for several weeks after exposure to 
the allergen and is released into the bloodstream 
where it can bind to receptors on inflammatory 
cells, such as mast cells.

The aim of this paper was to examine the levels 
of total serum IgE (tIgE) and sIgE compared to the 
results of the skin prick test in randomly selected 
populations of children and adults diagnosed with 
bronchial asthma, in order to determine if it is re-
ally justified in routine diagnostics for any suspi-
cion of asthma to seek tIgE and then sIgE testing.

Methods

The study included 70 respondents, 35 children 
ages 0-14 diagnosed with bronchial asthma by a 
pediatrician - pulmonologist at the Clinic for Chil-
dren’s Disease of the University Clinical Center 
(UKC) Tuzla (outpatients and inpatients) and 35 
adults (older than 14 years) also diagnosed with 
bronchial asthma by a pulmonologist at the Clinic 
for Pulmonary Diseases of UKC Tuzla (outpa-
tients and inpatients). The study sample of 35 chil-
dren and 35 adults was randomly selected after an 
established diagnosis.

For patients diagnosed with bronchial asthma 
total IgE levels were quantitatively measured by 
Siemens Dade Behring BN II Nephelometer (Sie-
mens Healthcare Diagnostics Ltd., Erlangen, Ger-
many) and a skin prick test was performed. Serums 
of patients were further evaluated for sIgE produc-
tion by a quantitative, automated enzyme-linked 
immunosorbent assay (ELISA) method on Hytec 
288 (Hycor Biomedical Inc., United States), for all 
allergens that were determined positive by the skin 
prick test. A total of 18 allergens were tested by the 
skin prick test including: grass pollen, weed pol-
len, tree pollen, wheat, dandelion, hazel, cypress, 
ambrosia, Candida albicans, Penicillum notatum, 
animal epithelium, feather, fungus, tobacco, plan-
tain, house dust, Dermatophagoides pteronyssinus 
(D. pteronyssinus), Dermatophagoides farine, plus 
positive and negative controls. Respondents that 
had elevated tIgE levels had a stool sample exam-
ined for intestinal parasites by the Kato technique. 

This study included subjects diagnosed with 
bronchial asthma, while subjects who had bron-

chial asthma diagnosed and stool positive for intes-
tinal parasites, as well as patients with diagnosed 
carcinoma and/or damaged skin were excluded 
from the study. 

Statistical analysis

Chi-square test was used in evaluation of the 
categorical variables. P values of < 0.05 were con-
sidered statistically significant.

Results

Out of a total of 70 respondents with diag-
nosed bronchial asthma, included in this study, 
29 (41.43%) were male and 41 (58.57%) female 
(Table 1). Respondents were divided by age into 
two groups: children, 0-14 years old; and adults, 
between 14-65 years old. Detailed gender repre-
sentation of two groups is shown, and it is found 
to be statistically significant (p<0.05).
Table 1.  Gender ratio of respondents

Gender Children (%) Adults (%) Total (%)
Male 20 (57.14) 9 (25.71) 29 (41.43)
Female 15 (42.86) 26 (74.29) 41 (58.57)
Total 35 35 70

Skin prick test and total IgE antibody test-
ing were performed for all 70 patients. 94.28% 
(33/35) of children and 60.0% (21/35) of adults 
had elevated total IgE levels.  Stool examination 
for intestinal parasites was negative for all patients 
who had elevated total IgE levels. Relationship 
between test results of skin prick test and total IgE 
for children (Table 2), adults (Table 3) and over-
all, for both groups together (Table 4) are shown. 
No statistically significant difference has been ob-
served between groups. Statistically significant dif-
ference was recorded between males and females 
in the adult group that tested positive for both 
IgE and skin prick test, and in children and adults 
groups together, for patients who tested negative 
for total IgE and positive on skin prick test.
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Table 2.  Total serum IgE antibody test results in 
comparison to skin prick test in children

Children Male Female Total %
tIgE positive, prick 
negative 2 0 2 5.71

tIgE positive prick 
positive 17 14 31 88.58

tIgE negative, prick 
positive 0 2 2 5.71

tIgE negative, prick 
negative 0 0 0 0.0

Total 19 16 35 100
* tIgE – total immunoglobulin E.

Table 3.  Total serum IgE antibody test results in 
comparison to skin prick test in adults 

Adults Male Female Total %
tIgE positive, 
prick negative 2 2 4 11.43

tIgE positive, 
prick positive 5 12 17 48.57

tIgE negative, 
prick positive 1 9 10 28.57

tIgE negative, 
prick negative 1 3 4 11.43

Total 9 26 35 100
* tIgE – total immunoglobulin E.

Table 4.  Overall total serum IgE antibody test re-
sults in relation to skin prick test in children and 
adults

Children and adults Male Female Total %
tIgE positive, prick 
negative 4 2 6 8.57

tIgE positive prick 
positive 22 26 48 68.58

tIgE negative, prick 
positive 1 11 12 17.14

tIgE negative, prick 
negative 1 3 4 5.71

Total 28 42 70 100
*tIgE – total immunoglobulin E.

Only for allergens that tested positive by skin 
prick test, sIgE was performed. Comparisons of 
test results obtained by total IgE and serum-specif-
ic IgE in children (Table 5), adults (Table 6) and 
children and adults together (Table 7) are shown. 
No statistically significant difference between 
male and female was observed, nor between posi-

tive tIgE and sIgE test results for any of the groups 
(regardless of gender).
Table 5.  Total serum IgE antibody test results in 
comparison to serum-specific IgE in children

Children Male Female Total %
tIgE positive, 
sIgE negative 1 0 1 2.86

tIgE positive, 
sIgE positive 18 14 32 91.42

tIgE negative, 
sIgE positive 0 1 1 2.86

tIgE negative, 
sIgE negative 1 0 1 2.86

Total 20 15 35 100
*tIgE – total immunoglobulin E; sIgE - serum-specific 
immunoglobulin E.

Table 6.  Total serum IgE antibody test results in 
comparison to serum-specific IgE in adults 

Adults Male Female Total %
tIgE positive, 
sIgE negative 3 2 5 14.29

tIgE positive, 
sIgE positive 4 10 14 40.0

tIgE negative, 
sIgE positive 1 6 7 20.0

tIgE negative, 
sIgE negative 2 7 9 25.71

Total 10 25 35 100
* tIgE – total immunoglobulin E; sIgE - serum-specific 
immunoglobulin E

Comparison of positive results of skin prick test 
and sIgE (listed by allergen) in children (Table 8) 
and adults (Table 9), as well as the overall correla-
tion for both groups together (Table 10) is shown. 
In general, there was less difference between skin 
prick test results and sIgE testing in children than 
adults, which was statistically significant. In chil-
dren’s group, there was no difference between posi-
tive skin prick test and sIgE for house dust, tree pol-
len and D. pteronyssinus (only negligible 3.33%), 
while 80% difference was recorded for weed pol-
len. In adults’ group, the greatest percent difference 
(≥ 50%) was observed for following allergens: 
weed pollen (54.55%), D. pteronyssinus (56.25%), 
the animal epithelium (50%), feather (100%), fun-
gus (75%) and tobacco (75%). The most common 
allergen in children was D. pteronyssinus (Table 8) 
and in adults house dust (Table 9).
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Table 7.  Total serum IgE antibody test results in comparison to serum-specific IgE in children and adults
Children and adults Male Female Total %

tIgE positive, sIgE negative 4 2 6 8.57
tIgE positive, sIgE positive 22 24 46 65.72
tIgE negative, sIgE positive 1 7 8 11.42
tIgE negative, sIgE negative 3 7 10 14.29
Total 30 40 70 100

*tIgE – total immunoglobulin E; sIgE - serum-specific immunoglobulin E.

Table 8.  Positive skin prick test in comparison to positive serum-specific IgE antibody testing in children
Children (n=35)

Allergen Prick+ - N(%) Prick+/sIgE+ - N (%) % Difference
House dust 15 (42.86) 15 (42.86) 0.0
Weed pollen 5 (14.29) 1 (2.86) 80.0
Grass pollen 14 (40.0) 14 (40.0) 0.0
D. pteronyssinus 30 (85.71) 29 (82.86) 3.33

*sIgE – serum-specific immunoglobulin E; D. pt. - Dermatophagoidespteronyssinus. 

Table 9.  Positive skin prick test in comparison to positive serum-specific IgE antibody testing in adults
ADULTS (n=35)

Allergen Prick+ - N(%) Prick+/sIgE+ - N (%) % Difference
House dust 17 (48.57) 11 (31.43) 35.29
Ambrosia 12 (34.28) 7 (20.0) 41.67
Weed pollen 11 (31.43) 5 (14.28) 54.55
Tree pollen 8 (22.86) 6 (17.14) 25.0
Grass pollen 10 (28.57) 6 (17.14) 40.0
D. pteronyssinus 16 (45.71) 7 (20.0) 56.25
Animal epithelium 6 (17.14) 3 (8.57) 50.0
Feather 5 (14.28) 0 (0.0) 100.0
Fungus 4 (11.43) 1 (2.86) 75.0
Tobaco 4 (11.43) 1 (2.86) 75.0

*sIgE – serum-specific immunoglobulin E; D. pt. - Dermatophagoidespteronyssinus. 

Table 10.  Positive skin prick test in comparison to positive serum-specific IgE antibody testing in children 
and adults

CHILDREN AND ADULTS (n=70)
Allergen Prick+ - N(%) Prick+/sIgE+ - N (%) % Difference

House dust 32 (45.71) 26 (37.14) 18.75
Ambrosia 12 (17.14) 7 (10.0) 41.67
Weed pollen 16 (22.86) 6 (8.57) 62.50
Tree pollen 8 (11.43) 6 (8.57) 25.0
Grass pollen 24 (34.28) 20 (28.57) 16.67
D. pteronyssinus 46 (65.71) 36 (51.43) 21.74
Animal epithelium 6 (8.57) 3 (4.28) 50.0
Feather 5 (7.14) 0 (0.0) 100.0
Fungus 4 (5.71) 1 (1.43) 75.0
Tobaco 4 (5,71) 1 (1.43) 75.0

*sIgE – serum-specific immunoglobulin E; D. pt. - Dermatophagoidespteronyssinus. 
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Discussion

Asthma is one of the oldest known diseases. 
This is the illness of the whole world and it can 
safely be said to be a disease of the past, the pres-
ent, and the future (10). It is spread to all parts 
of the world with a constant tendency of growth 
in recent decades. In the United Kingdom, bron-
chial asthma affects approximately 3% and in the 
United States about 5% of the total population. 
Lower rates of this illness have been reported in 
the countries of central and eastern Europe com-
pared to the developed countries of the West. Dur-
ing childhood, boys are more likely to suffer from 
asthma than girls (11). 

Our data showed, in a randomly selected group 
of children 57.14% (20/35) of boys diagnosed with 
bronchial asthma and 42.857% (15/35) of girls. 
Similar results (greater percentage od boys) have 
been reported by Aberle et al in their epidemio-
logical study of asthma (12). In aforementioned 
study, there were considerably more boys among 
the respondents (63.7%) than girls (36.3%). How-
ever, in adulthood, women are more likely to be 
affected than men, as suggested by our results. In 
our study, out of a total of 35 randomly selected re-
spondents, 9 (25.71%) were men and 26 (74.29%) 
were women. Similar results were also found by 
other authors (13). The gender difference in the 
distribution of asthma in children and adults, ob-
served in our study, was statistically significant. 

There are large differences in the prevalence of 
asthma in rich, moderately rich and poor people 
in Australia, but it cannot be reliably estimated 
whether this difference arises as a result of re-
sponses to different allergens or other environ-
mental factors, due to more frequent parasitic in-
fections in poorer patients or influences of socio-
economic status in a given country for acquiring 
the adequate medical care.(14)

Immunoglobulin E is one of the 5 classes of 
immunoglobulins, suggested to play a major role 
in asthma immunopathogenesis (15). Normally, in 
healthy individuals, there is a small amount of IgE, 
and in a large number of cases, the elevated IgE 
level indicates anthropic status (16). During infes-
tation with parasites, IgE stimulates the formation 
of an antibody-dependent, cellular mediated cyto-
toxic reaction against helminths and parasites. IgE 

antibodies bind to parasites and direct eosinophilic 
response against parasites. At a moment when IgE 
binds to parasites, eosinophils bind to IgE and re-
lease toxic products against these pathogens, since 
helminths and parasites are too large to be phago-
cytosed. These toxic products can kill, damage or 
dislodge parasites to protect the host (17, 18).  In 
our research, one of the tasks was to examine the 
stool for intestinal parasites for patients with el-
evated IgE levels to exclude parasitosis. However, 
we did not find any positive results.

In the treatment of allergic diseases and aller-
gic bronchial asthma, of great importance is to 
avoid the allergen to which the patient is suscep-
tible. Therefore, it is very important to identify the 
allergen(s). So far, the skin test is considered the 
most sensitive and most useful method for aller-
gen detection. In this paper, we used a skin prick 
test. The advantage of this over other skin tests is 
that it is simpler to perform compared to the scar-
ring and intradermal route, it is less painful and at 
the same time there is a negligible risk of undesir-
able reactions. After the completed skin prick test, 
we performed a serum-specific IgE antibody test 
by ELISA method for allergens the patients tested 
positive by skin prick test. Serum-specific IgE 
testing is a method for detecting and measuring 
antibodies, which exploits the reaction of enzyme-
substrate, whereby the enzyme serves as a marker. 
Enzymes most commonly bind to antibodies that 
are specific for some allergens. The amount of 
enzyme in the antigen-antibody complex is deter-
mined indirectly by measuring the amount of deg-
radation product of the appropriate substrate intro-
duced in the final step of the assay procedure. En-
zymes which substrates give colored degradation 
products and enzymes which amount can be easily 
measured by colorimetry are being used. The most 
commonly used enzyme is alkaline phosphatase. 
Degradation of alkaline phosphates substrate, p-
nitrophenyl phosphate, gives p-nitrophenol that 
has an intensive yellow color (19). The advantage 
of this approach compared to the skin prick tests 
is that the patient’s blood is drawn, the patients go 
home and return at the scheduled time to get the 
results. There is no fear of anaphylactic reactions, 
while the exact allergen concentration in serum is 
determined. Also, it is not necessary to stop anti-
allergy therapy before testing. 
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The most common allergens, which lead to the 
emergence of allergic sensitization and which, 
when re-exposing, cause the formation of char-
acteristic symptoms of asthma, can be divided 
into two large groups: the indoor and outdoor 
allergens. The indoor allergens are house dust, 
animal epithelium, dust mites, fungus, insects, 
cockroaches, and mice urine, and in the outside 
air there are: various types of pollen, molds and 
bee/wasp products. Asthma is commonly caused 
by the following respiratory allergens: house dust, 
pollen, molds, dermatofagoideus, animal epithe-
lium, feather, insects and industrial chemicals.  In 
our study, positive allergens were: house dust, D. 
pteronyssinus, Dermatophagoides farine, animal 
epithelium, trees pollen, weed pollen, grass pol-
len, ambrosia, feather, fungus and tobacco. In 
adult subjects, the skin prick test had more posi-
tive results compared to serum-specific IgE for 
house dust by 35.29%, ambrosia by 41.67%, weed 
pollen by 54.55%, tree pollen by 25%, grass pol-
len by 40%, Dermatophagoides pteronyssinus by 
56.25%, animal epithelium by 50%, feather by 
100%, fungus by 75% and tobacco by 75%.     

In children population, the skin prick test had 
more positive results for weed pollen by 80% and 
D. pteronyssinus by 3.33%, while the results for 
house dust and grass pollen were concurrent. A 
similar survey with adult respondents was con-
ducted by Chinoy B et al in 2005 and by Alimud-
din et al in 2018 (20, 21). Additionally, our results 
showed the increased value of total IgE in chil-
dren with bronchial asthma, present in 94.28% of 
cases, while 60.0% of adults had increased total 
serum IgE levels.

Conslusion

Based on the results obtained in our study, it 
could be suggested that children could replace the 
skin prick test with specific IgE because the differ-
ence between the specific IgE and skin prick test 
was negligible while in adults there were signifi-
cantly more positive results on the skin prick test 
than the specific IgE. The same situation is with 
the total IgE. 

References

1. Expert Panel Report 3: Guidelines for the Diagnosis 
and Managment of Asthma. NIH publication number 
08-5846.Asthma Education and Prevention Program, 
2007.

2. Centers for Disease Control and Prevention, Nation-
al Center for Health Statistics. Asthma Prevalence, 
Health Care Use, and Mortality, 2003-2005. http://
www.cdc.gov/nchs/data/hestat/asthma03-05/asth-
ma03-05.htm (date last accessed: 21 Jan 2020). 

3. Dizdarević Z, Žutić H, Mehić B. Sadašnji pristup 
prevenciji, dijagnostici i liječenju bronhijalne astme 
(prema GINA programu). Sarajevo: Medicinski-
fakultetUniverziteta, 2001. 

4. Ljaljević J. Klinička imunologija, Beograd: SEZAM 
Medico, 2002; 577-597: 615-638.

5. Jovanović T. Praktikum iz mikrobiologije i imunologi-
je. Beograd: Savremena administracija, 2000; 51-65: 
235-242.

6. Stanetić M. Pulmološki priručnik. Banja Luka: Medi-
cinski fakultet, 2002; 106-107.

7. James AL, Elliot JG, Abramson MJ, Walters EH. Time 
to death, airway wall inflamation and remodelling in 
fatal asthma. EurRespir J 2005; 26: 429-34.

8. Dizdarević Z. Imunoglobulini i alfa1 antitripsin kod 
opstruktivnih plućnih oboljenja i njihov dijagnostički 
značaj. Sarajevo: Medicinski fakultet Univerziteta, 
1990; 14-101.

9. Kuperman DA, Huang X, Nguyenvu L, Holscher C, 
Brombacher F, Erle DJ. IL-4 receptor signaling in 
Clara cells is required for allergen-induced mucus 
production. J Immunol 2005; 175: 3746-52.

10. Saini SS, MacGlashan DW Jr, Sterbinsky SA, Togias 
A, Adelman DC, et al. Down-regulation of human 
basophil IgE and FC epsilon RI alpha surface den-
sities and mediator release by anti-IgE-infusions is 
reversible in vitro and vivo. J Immunol 1999; 162: 
5624-30.

11. Global Initiative for Asthma. Global strategy for 
asthma management and prevention. NHLB/WHO 
Workshop report. National Heart, Lung and Blood 
Institute 1995. Updated 2002. NIH publication No. 
02-3659.

12. Aberle N, Reiner-Banovac Ž. Epidemiological ex-
amination of asthma in children. Paediatr Croat 
1998; 42: 9-14.



64

HealthMED - Volume 14 / Number 3-4 / 2020

Journal of Society for development in new net environment in B&H

13. Uzel A, Capan N, Canbakan S, Yurdakul AS, Dursun 
B. Evaluation of the relationship between cockroach 
sensitivity and house-dust-mite sensitivity in Turkish 
asthmatic patients. Respir Med 2005; 99: 1032-7.

14. Peat JK, Woolkock AJ. Prevalence of adults in Bus-
selton, Western Australia. Br Med J 1992; 305: 
1326-9.

15. Sunyer J, Anto JM, Castellsague J, Soriano JB, Roca 
J. Total serum IgE is associated with asthma inde-
pendently of specific IgE levels. The Spanish Group 
of the European Study of Asthma. EurResp J 1996; 
9: 1880-4.

16. Park JW, Kim CW, Kim K, Choi SY, Kang DB, et 
al. Role of skin prick test and serological measure-
ment of specific IgE in the diagnosis of occupacional 
asthma resulting from exsposure to vinyl sulphone 
reactive dyes. Occup Environ Med 2001; 58: 411-6.  

17. Andreis I, Batinić D, Čulo F, Grčević D, Marušić 
M, et al. Imunologija. Zagreb: Medicinska naklada, 
2004; 278-289.

18. Winter WE, Hardt NS, Fuhrman S. Immunoglobulin 
E: importance in parasitic infections and hypersen-
sitivity responses. Arch Pathol Lab Med 2000; 124: 
1382-5.

19. Andreis I, Čulo F, Marušić M, Taradi M. Imunologi-
ja. Zagreb: Medicinska naklada, 1998; 182-183: 
422-437.

20. Chinoy B, Yee E, Bahna SL. Skin testing versus ra-
dioallergosorbent testing for indoor allergens. Clin-
Mol Allergy 2005; 3: 4.

21. Alimuddin S, Rengganis I, Rumende CM, Setiati S. 
Comparison of specific immunoglobulin E with the 
skin prick test in the diagnosis of house dust mites 
and cockroach sensitization in patients with sthma 
and/or allergic rhinitis. Acta Med Indones 2018; 50: 
125-31.

Corresponding Author 
Fejzo Dzafic,
Polyclinic for Laboratory Diagnostics,
University Clinical Center Tuzla,
Tuzla,
Bosnia and Herzegovina,
E-mail: fejzo9@hotmail.com



HealthMED - Volume 14 / Number 3-4 / 2020

Journal of Society for development in new net environment in B&H 65

Abstract

Introduction: The First Instance Medical 
Commission of Sarajevo Canton (FIMCSC) is an 
expert body that assesses the health condition of 
workers/insured persons in the event of temporary 
incapacity for work for more than 42 days.

Material and methods: Meta-analysis of data 
for each case (Individual participant data) record-
ed by FIMCSC in the period January 2015- July 
2020. A compilation of recorded data, taken from 
specialist findings, on a sample of 1701 patients, 
diagnosed with cervical or lumbar radiculopathy. 
The meta-analysis of the data of each recorded case 
in the indicated period was intended to present an 
analysis of the impact of the workplace, gender, and 
age on the incidence of radicular syndrome. At the 
same time, we wanted to show the cause-and-effect 
relationship between diagnosis and profession, as 
well as the average duration of temporary incapac-
ity for work, due to the current diagnosis.

Results: The largest number of registered pa-
tients was within the age group 46 - 55 years (n 
621), while the smallest number was registered 
within the age group 20 - 35 years (n 278). A 
significantly higher number of patients who are 
physical workers (> 1200) was recorded, com-
pared with patients from the administrative sector 
(> 400). Patients with lumbar radiculopathy had 
the highest incidence, of which the largest number 
were male patients within the age groups 36 - 45 
and 46 - 55 years, physical workers 345 (81%), 
administrative workers 80 (19%).

Key words: First Instance Medical Commis-
sion of Sarajevo Canton, cervical radiculopathy, 
lumbar radiculopathy, absence from work.

1.  Introduction

The First Instance Medical Commission of Sa-
rajevo Canton (FIMCSC) means an expert body 
that assesses the health condition of workers/in-
sured persons in the event of temporary incapacity 
for work /absence from work/ for more than 42 
days (Federal Rulebook on the Procedure and Cri-
teria for Determining Temporary Disability for the 
Work of Insured Persons “Official Gazette of the 
Federation of B&H”, No. 34/2017).

The work of FIMCSC is based on the assess-
ment of the current health condition of the patient, 
analysis and records of the attached specialist find-
ings, as well as the conditions and job descriptions 
of his workplace. 

2.  Etiopathogenesis of radiculopathy

Radiculopathy is a disease in which compres-
sion and/or irritation of the spinal nerve roots or 
the nerve itself is present. Compression of the spi-
nal roots is caused by various causes, most often 
due to disc herniation or thickening of the sur-
rounding ligaments.

Tingling or numbness, until complete loss of 
sensation as a result of damage to the tactile nerve, 
are just some of the manifestations of this syn-
drome (Mesić S et al, 2016). Risk factors for the 
occurrence of lumbar radiculopathy are repeated 
activities in longer time intervals, which to a great-
er extent burden the spinal column. Patients who 
perform heavy physical work or are professional 
athletes are more prone to developing radiculopa-
thy than people who spend most of their working 
time in a sitting position. Other risk factors include 
age, height, mental stress, and smoking.

Frequency of radical syndrome concerning age, 
sex, and type of occupation
Hatidza Kurtovic, Dzenana Huduti, Nermina Avdagic, Selma Karakas, Emina Custovic Lucic

Department of Occupational Medicine Sarajevo Canton, Sarajevo, Bosnia and Herzegovina.
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2.1  Cervical radiculopathy

Cervical radiculopathy is characterized by neu-
rological dysfunction caused by compression and 
inflammation of the spinal nerves or nerve roots 
of the cervical spine (Kyung-Chung Kang et al, 
2020). Radiculopathy in the cervical spine is less 
commonly caused by disc herniation than in the 
lumbar spine and is usually due to spondylosis, the 
presence of osteophytes, or a disc-osteophyte com-
plex (Berquist TH, 2013). The pathology of cervi-
cal radiculopathy involves compression of the root 
of the cervical nerve (Rhee JM et al, 2007). Disc 
degeneration and local ischemia trigger an anti-in-
flammatory cascade that leads to further sensitiza-
tion and increased pain in the affected part of the 
spine (Van Boxem K et al, 2014). Some individuals 
are suspected of having a genetic predisposition to 
disc degeneration, although only modest correlati-
ons have been found in genome association studies 
(Sravisht Iyer and Han Jo Kim, 2016).

The incidence and prevalence rate of cervical 
radiculopathy are unclear, and epidemiological 
data are limited. Based on studies, it has been con-
firmed that the incidence of cervical radiculopathy 
is most common in the fourth and fifth decades of 
life (Kyung-Chung Kang et al, 2020; Sravisht Iyer 
and Han Jo Kim, 2016).

2.2  Lumbar radiculopathy

Lumbal radiculopathy is the clinical term used 
to describe a predictable constellation of symp-
toms occurring secondary to mechanical and/or 
inflammatory cycles compromising at least one of 
the lumbosacral nerve roots. Lumbar radiculopa-
thy is a common health problem among the normal 
population, which may affect the quality of life, 
human working capabilities, and may sometimes 
even cause disability. Degenerative spondyloar-
thropathies are the primary cause of lumbar radi-
culopathy (Svetlana Tomić et al, 2009.; Andrew 
W Tarulli, Elizabeth M Raynor, 2007).

It can also be caused by disc herniation, facet 
or ligament hypertrophy, spondylolisthesis, or 
even neoplastic and infectious processes (James A 
Berry et al, 2019).

The length of the radicular canal increases from 
the L3 to S1 vertebrae, making the roots of the L5 

and S1 spinal nerves more susceptible to compre-
ssion (Ombregt L, 2013).

Pain is the most commonly reported symptom. 
However, numbness or weakness along the distri-
bution supplied by the respective nerve root(s) 
is often appreciated. Radicular pain is typically 
characterized by patients as “electrical shocks” or 
“shooting pains” that radiate from the buttock to 
the foot (Christopher E et al, 2020).

2.3  Occupational radiculopathy

It is not disputed that cervicobrachial or lum-
bosacral radicular syndromes are more common 
in workers of certain occupations. However, the 
frequency, severity of radicular damage, and the 
length of the painful phase are influenced by nu-
merous factors such as age, body weight, other dis-
eases, length of service, how to use rest during the 
work process, body position in the work process, 
presence of vibrations on the work surface and the 
like. . Due to the high frequency of this syndrome, 
it is necessary to know all the criteria that must be 
met for these disorders to be associated with the 
harmful effects of the workplace and recognized 
as an injury at work. Physical therapy, correction 
of lifestyle, and work behavior (training to work 
safely) are important elements in the prevention 
of long-term temporary incapacity for work. Back 
pain is very rarely the result of an injury at work, 
but in some occupations, it is a work-related ill-
ness (Poplašen-Orlovac D., 2011).

Radiculopathy is a very common health prob-
lem worldwide and a major cause of disability af-
fecting work outcomes and general well-being.

However, the mitigating circumstance is that 
most patients with radicular syndrome, in general, 
go through appropriate medical treatment and re-
cover completely, and only in 5% of patients this 
pain goes into the stage of chronic disease. In the 
case when it is considered that the treatment and 
medical rehabilitation have been and that after its 
completion there is a decrease in working capac-
ity with remaining working capacity or partial 
or complete loss of working capacity, the doctor 
is obliged to send the insured for assessment of 
working capacity.In Germany and other Western 
industrialized societies, the radicular syndrome is 
one of the most expensive health problems.
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The European Union and its member states face 
significant challenges. On the one hand, there is a 
need to increase productivity and prevent invol-
untary early retirement, while on the other hand, 
there is a need to ensure a social system that cares 
about the aging population. This resulted in a reso-
lution defined by the European Parliament in early 
2017. In this resolution, the European Parliament 
expressed concern over the impact of demograph-
ic trends on public finances, pensions, and health 
systems, and warned that the already projected 
funding costs would have a significant impact on 
economic policy coordination. Sip National Plat-
forms [Online] 05 24, 2017. [Cited: 09 22, 2020.]

3.  Material and methods

3.1  Test subjects and sample size

The FIMCSC by inspecting the electronic da-
tabase, performed a meta-analysis of each case 
that was sent to the same, after 42 days of illness, 
due to radiculopathy, as a syndrome, within the 
following diseases, according to the international 
classification of diseases: M50 - Diseases of the 
intervertebral discs of the neck: /lat. Morbi disco-
rum intervertebralium cervicalium/; M51 - Loss 
of lumbar and other non-vertebral discs with spinal 
disease /lat. Prolapsus disci intervertebralis lumb. 
et discorum intervertebralinum aliorum cum my-
elo/. The analysis of the database confirmed that 
the above diagnoses are among the leading causes 
of temporary absence from work (sick leave).

The analysis intended to show the cause-and-
effect relationship diagnosis-occupation, as well 
as the factors influencing the occurrence and se-
verity of radiculopathy in the working population 
(sex, age), in the period January 2015 - July 2020. 
A meta-analysis was performed on a sample of 
1701 patients. Patients were classified according 
to the diagnoses due to which they were referred 
to PLJK after 42 days of sick leave, age, sex, and 
type of occupation (physical and administrative 
workers). According to age, patients were divided 
into 4 groups. The first group includes patients 
aged 20-35; in the second group are patients aged 
36-45; in the third group are patients aged 46-55; 
in the fourth group are patients aged 56-65+ years 
(Table 1).

Table 1.  Representation of the number of patients 
concerning age group, sex, and occupation

Parameters N = 1701 %

Age groups

20-35 278 16
36-45 500 29
46-55 621 37
56-65+ 302 18

Gender M 781 46
F 920 54

Type of occupation

Administrative worker M 149 9
F 294 17

Physical worker M 632 37
F 626 37

Graph 1.  Presentation of the number of regis-
tered patients within age groups

The graph shows the largest number of regis-
tered patients within the age group 46 - 55 years 
(n 621), while the smallest number of registered 
patients within the age group 20 - 35 years (n 278).

Graph 2.  Representation of the number of pa-
tients with cervical radiculopathy (M50) within 
age groups

The highest number of patients within the age 
group 46 - 55 years (> 160) was recorded, while 
the lowest number of cases was within the age 
group 20 - 35 years (<75).
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Graph 3.  Representation of the number of pa-
tients with lumbar radiculopathy (M51) within 
age groups

The largest number of patients within the age 
group 46 - 55 years (> 400) was recorded, while 
the age groups 20 - 35 and 56 - 65+ years had al-
most the same number of registered (> 75).

Graph 4.  Comparative presentation of the num-
ber of patients by type of work/occupation

A large number of registered patients-physical 
workers (> 1200), compared to those registered 
from the administrative sector (> 400).

4.  Statistical analysis

The RStudio application (Open Source Edition, 
https: //rstudio.com/products/rstudio/), the R pro-

gramming language in combination with the tidy-
verse packages (https: //www.tidyverse.org/), was 
used to analyze the data and create the diagrams.

The meta-analysis of data from each recorded 
case, in the period January 2015-July 2020 (In-
dividual participant data, IPD), was intended to 
present an analysis of the impact of the workplace, 
gender, and age on the incidence of radicular syn-
drome. At the same time, the cause-and-effect rela-
tionship diagnosis-profession is presented, as well 
as the average duration of temporary incapacity for 
work, due to the current diagnosis. A compilation 
of accurately recorded data was made, which were 
extracted by insight into specialist findings, without 
an impartial interpretation of the attached findings.

4.1  Graphical representation of the analyzed 
data

The highest number of patients with lumbar ra-
diculopathy (M51) was referred to PLJK KS, of 
which, the largest number were female patients 
aged 46 - 55 years (n 250), while the lowest num-
ber of cases was aged 20 - 35 (<100). The largest 
number of male patients was recorded within the 
age group 36 - 45 years (n 225), a slightly smaller 
number was recorded in the age group 46 - 55 (n 
200), while the lowest number of cases was in the 
older age group 56 - 65+ years (n 80).

There were a small number of patients with 
cervical radiculopathy (M50). The largest number 
of registered patients were aged 46 - 55 years (n 
125), and patients aged 36 - 45 years (n 50) and 46 
- 55 years (n 48). The lowest number of registered 

Graph 5.  Comparative presentation of the number of patients with cervical and lumbar radiculopathy 
by sex, age groups, and diagnosis
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patients were male patients within the young-
est age group 20-35 years (n 25), while a slightly 
higher number of female patients was recorded in 
the same age group (n 35).

When the job/occupation parameter is taken 
into account in the analysis of statistical data, the 
results show that the highest number of reports is 
among male patients, physical workers with lum-
bar radiculopathy, within the age groups 36 - 45 
and 46 - 55 years (> 300), while the fewest were 
recorded within the youngest age group (<25) A 
smaller number of registered male patients were 

among administrative workers, 149 in all age 
groups, of which> 55 with cervical radiculopa-
thy.The highest number of registered patients, 
physical workers with lumbar radiculopathy, was 
within the age group of 46-55 years (n 175). The 
same number was recorded in the age groups 36 - 
45 and 56 - 65+ years (n 200). The least recorded 
were within the youngest age group 20-35 years 
(n 50).In the age group 46 - 55 years, the largest 
number of patients, physical workers with cervi-
cal radiculopathy (> 75) was recorded, while in 
the same group in the administrative sector, there 

Graph 6.  Comparative presentation of the number of patients with cervical and lumbar radiculopathy 
by age groups, sex, diagnosis, and type of occupation

Graph 7.  Comparative percentage of patients with cervical and lumbar radiculopathy by age groups, 
sex, diagnosis, and type of occupation



70

HealthMED - Volume 14 / Number 3-4 / 2020

Journal of Society for development in new net environment in B&H

were fewer registered patients with cervical radic-
ulopathy (<50). Cervical radiculopathy in patients 
of physical workers of the younger age group was 
recorded in a larger number (> 25), compared 
to patients from the administrative sector, of the 
same age group (>15).

The highest incidence was reported in patients 
with lumbar radiculopathy, of which the largest 
number were male patients in the age groups 36-
45 and 46-55, physical workers 345 (81%), admi-
nistrative workers 80 (19%). female patients are 
the largest within the age group 46 - 55 years, of 
which physical workers 175 (68%), administrati-
ve workers 80 (32%).

Patients with cervical radiculopathy had a 
lower incidence, of which the largest number were 
female patients, within the age group 46-55 years, 
physical workers 80 (62%), administrative wor-
kers 48 (38%).

The lower incidence is made up of male pati-
ents, of which the largest number are registered 
within the age groups 36 - 45 and 46 - 55 years, of 
which physical workers 60 (70%), administrative 
workers 25 (30%). 

4.2  Overview of the duration of sick leave 
concerning age groups, diagnoses, gender, 
and type of occupation

Temporary incapacity for work / sick leave, in 
the longest range (> 300 days) was recorded with-
in the age groups 36 - 45 and 46 - 55 years.

Temporary incapacity for work/sick leave is 
recorded as the longest in the diagnosis of lum-
bar radiculopathy. The sick leave period between 
200 and 300 days is significant, while for cervical 
radiculopathy the ratio is denser between 100 and 
200 days.

Patients with lumbar radiculopathy within all 
age groups were temporarily prevented from wor-
king within the range of 100 - 200 days, with a 
point of significance in the age group of 46 - 55 
years, which according to statistical analysis were 
the most recorded. 

The prevalence of length of sick leave is in pa-
tients with lumbar radiculopathy, of which the pre-
dominance is given within 100 days of temporary 
incapacity for work.

Temporary incapacity for work is recorded lon-
ger in female patients, who are engaged in physi-
cal work, concerning male patients.

Graph 8.  “Box-plot” diagram of the length of sick leave within age groups (scale from 40 to 300 days)

Graph 9.  “Box-plot” diagram of sick leave lengths related to diagnoses (scale from 40 to 300 days)
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Graph 10.  “Box-plot” diagram of the length of sick leave within age groups related to diagnoses 
(scale from 40 to 300 days)

Graph 10.  “Box-plot” diagram of the length of sick leave within age groups related to diagnoses 
(scale from 40 to 300 days)



72

HealthMED - Volume 14 / Number 3-4 / 2020

Journal of Society for development in new net environment in B&H

5.  Discussion

About 70% of the world’s population experi-
ences back pain at some point in their lives. 30% 
of adults get sick during the year, of which 5-10% 
lose their work efficiency. A pilot study conducted 
in Poland involving 113 randomly selected den-
tal students, up to 32 years of age, found that the 
relatively high prevalence of cervical spine dys-
function symptoms (chronic pain, stress, immobil-
ity) is not the result of their profession alone. the 
spine is significantly overloaded, but individual 
predisposition, including the biopsychosocial pro-
file and changing life habits of young people, has 
a significant impact on their occurrence (Joanna 
Kuć, Malgorzata Žendzian-Piotrowska, 2020).

Andrew J, Alan A, and others published the re-
sults of a study done on members of the U.S. mili-
tary who were diagnosed with cervical radiculopa-
thy, in the period 2000-2009. About 24,742 people 
were diagnosed with cervical radiculopathy, among 
the population at risk of 13,813,333, with an inci-
dence of 1.79 per 1,000 people within one year.

This study is the first to attempt to define the 
incidence of cervical radiculopathy and character-
ize risk factors for its development within the U.S. 
population. The results of the study indicate that 
the main risk factor for the disease is age (> 40 
years) and that women are more likely to get sick 
(Andrew J Schoenfeld et al., 2012).

Lumbar radiculopathy is the leading cause of 
disability in the developed world and requires bil-
lions of dollars in health care costs annually. Al-
though epidemiological studies vary, the incidence 
of lower back pain is estimated to be anywhere 
between 5% and more than 30% with a lifetime 
prevalence of 60% to 90% (Christopher E. Alex-
ander, Matthew Varacallo, 2020).

The FIMCSC, in the period January 2015 - July 
2020, on the processed sample of 1701 patients, 
the largest number of reports were recorded with-
in the age group 46 - 55 years, 621 registered pa-
tients. Of these, the largest number of patients with 
lumbar radiculopathy, with the analysis found that 
the largest number of patients were female, aged 
46-55 years (n 250), while the largest number of 
male patients occurred in the lower age group 36 
- 45 years (n 225). There were 345 physical work-
ers with lumbar radiculopathy (81%), while there 
were 80 administrative workers (19%). Patients 
with cervical radiculopathy had a lower incidence, 
of which the largest number were female patients, 
within the age group 46-55 years, physical work-
ers 80 (62%), administrative workers 48 (38%). 
Temporary incapacity for work in the longest 
range (> 300 days) was recorded within the age 
groups 36 - 45 and 46 - 55 years, in both sexes. 
Patients with lumbar radiculopathy within all age 
groups were temporarily prevented from working 

Graph 12.  Histogram-length of sick leave by sex and type of occupation (column width 10 days, scale 
from 40 to 300 days)
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within the range of 100 - 200 days, with a point 
of significance in the age group of 46 - 55 years, 
which according to statistical analysis were the 
most recorded.

Temporary incapacity for work / sick leave is a 
major burden on each country’s health system. The 
length of treatment of radicular syndrome will de-
pend on many factors, the greatest importance of 
which should be given to the job description. Jobs 
that involve more physical exertion require a lon-
ger recovery. If the patient fails to establish the abi-
lity to return to work (within 1 year of treatment), 
FIMCSC refers the patient to the assessment of 
working ability (Article 10 of the Federal Ordi-
nance on temporary incapacity for work), based 
on which the employer is obliged to provide the 
insured workplace following the assessment given 
by the expert body that assessed the patient/worker.

6.  Conclusion

The FIMCSC, in the period January 2015 - July 
2020, on a processed sample of 1701 patients, the 
largest number of cases was recorded within the 
age group 46 - 55 years. Lumbar radiculopathy, 
concerning age, most often occurs in women in the 
period of 46-55 years of age, while in men it occurs 
almost equally often in the period of 36-45 and 46-
55 years of age. When the parameter work/occupa-
tion is taken into account in the processing of statis-
tical data, the results show that the highest number 
of reports among male patients, physical workers, 
is in the age groups 36-45 and 46-55 years.

There were fewer registered patients with cer-
vical radiculopathy, of which a larger number 
were women aged 46-55, who performed physical 
work. In the administrative sector, a larger number 
of female workers suffer from cervical radiculopa-
thy than men.

Temporary incapacity for work / sick leave is 
recorded the longest in patients with lumbar ra-
diculopathy, aged 46 - 55 years, of which the pre-
dominance is given to a period within 100 days of 
temporary incapacity for work.

References

1. Schoenfeld JA, George AA, Bader OJ, Caram MP Jr. 
Incidence and epidemiology of cervical radiculopathy 
in the United States military: 2000 to 2009. J Spinal 
Disord Tech. 2012 Feb; 25(1): 17-22.

2. Tarulli WA, Raynor ME. Lumbosacral radiculopathy. 
Neurol Clin. 2007; 25(2): 387-405.

3. Berquist TH. MRI of the Musculoskeletal System. 6th 
edition. Philadelphia: Lippincott Williams & Wilkins 
2013.

4. Alexander EC, Varacallo M. Lumbosacral Radiculo-
pathy. July 19, 2020.

5. Poplašen Orlovac D, Ozljeda na radu kod bolesnih 
stanja kralježnice. SIGURNOST, 2010; 52(3): 311 - 
313. 

6. Berry, Elia C, Saini SH, Miulli ED. A Review of Lum-
bar Radiculopathy, Diagnosis, and Treatment. Cure-
us. 2019; 11(10): e5934.

7. Kuć J, Žendzian-Piotrowska M. A Pilot Study Evalu-
ating the Prevalence of Cervical Spine Dysfunction 
Among Students of Dentistry at the Medical Univer-
sity. Front. Neurol., 31 March 2020.

8. Kang K-C, Lee HS, Lee J-H. Cervical Radiculopathy 
Focus on Characteristics and Differential Diagnosis. 
Asian Spine Journal 2020; 14(6): 921-930.

9. Aghilinejad M, Tavakolifard N, Mortazavi SA, Moka-
melkhah EK, Sotudehmanesh A, Mortazavi SA. The 
effect of physical and psychosocial occupational fac-
tors on the chronicity of low back pain in the workers 
of Iranian metal industry: a cohort study. Med J Islam 
Repub Iran. 2015; 29: 242. 

10. Mesić S, Turčić N, Mustajbegović J. Ocjena radne 
sposobnosti u zdravstvenom i mirovinskom osigu-
ranju. Medicinska naklada Zagreb, 2016; 339-340.

11. Ombregt L. A System of Orthopaedic Medicine. 3rd 
edition. Churchill Livingstone Elsevier 2013.

12. Orlovac – Poplašen D. Ozljede na radu u 2010. – 
Medicinski aspekti. Sigurnost 2011; 53(3): 251 - 254.

13. Rulebook on the procedure and criteria for deter-
mining the temporary impediment to the work of the 
insured (Official Gazette of the Federation of B&H 
No. 34/2017; 13 January 2017 Sarajevo).

14. Priority diseases and reasons for inclusion. https: //
www.who.int/medicines/areas/priority_medicines/
Ch6_24LBP.pdf /acces 21.09.2020/



74

HealthMED - Volume 14 / Number 3-4 / 2020

Journal of Society for development in new net environment in B&H

15. Rhee JM, Yoon T, Riew KD. Cervical radiculopathy. 
J Am Acad Orthop Surg. 2007; 15: 486–94. 

16. Joshi1 P, Singh U, Shobhit N. Prevalence of cervi-
cal radiculopathy in the general population. Inter-
national Journal of Advanced Scientific Research. 
2018; 3(5): 66-69.

17. Sip National Platforms [Online] 05 24, 2017. [Cited: 
09 22, 2020.] https: //www.sip-platform.eu/press-
area/article/impact-of-pain-on-society-costs-the-eu-
up-to-441-billion-euros-annually. Impact of pain on 
society costs the EU up to 441 billion Euros annually. 

18. Iyer S, Kim HJ. Cervical radiculopathy. Curr Rev 
Musculoskelet Med. 2016; 9(3): 272–280.

19. TomićS, Soldo-Butković S, Kovač B, Faj D, Jurić S, et 
al. Lumbosacral Radiculopathy – Factors Effectson 
It’s Severity. Coll. Antropol. 2009; 33(1): 175–17.

20. Magnus W, Viswanath O, Krishnan Viswanathan V, 
Mesfin BF. Cervical Radiculopathy. StatPearls Pub-
lishing LLC. Last Update: July 19, 2020.

21. Van Boxem K, Huntoon M, Van Zundert J, et al. 
Pulsed radiofrequency: a review of the basic science 
as applied to the pathophysiology of radicular pain: 
a call for clinical translation. Reg Anesth Pain Med. 
2014; 39: 149–59.

Corresponding Author
Hatidza Kurtovic,
Department of Occupational Medicine   
Sarajevo Canton, 
Sarajevo, 
Bosnia and Herzegovina,
E-mail: khatidza@gmail.com



HealthMED - Volume 14 / Number 3-4 / 2020

Journal of Society for development in new net environment in B&H 75

Abstract

Background: Psoriasis is a chronic disease, and 
research among those affected by it have shown a 
higher occurence of other diseases, such as obesity, 
metabolic syndrome, cardiovascular diseases, dia-
betes, hyperlipidemia, Crohn disease, and changes 
in the values of C-reactive protein (CRP) as well 
as fibrinogens, homcisteins, folic acid. Aim of the 
research: To determine the values of biochemical 
parameters, CRP and fibrinogens in patients af-
fected by psoriasis with comorbidity (metabolic 
syndrome, obesity, diabetes, high blood pressure, 
dyslipidemia) and without comorbidity.

Respodents and methods: Prospective re-
search was contudcted which included 120 exam-
inees affected by psoriasis split into two groups, 
with and without comorbidity.

Results: Values of fibrinogen in group with 
comorbidity were statistically higher than in the 
group without comorbidity (t=5,17; p<0,0001). 
Values of CRP in group with comorbidity were 
statistically higher compared to the group without 
comorbidity (t=2,70; p<0,01).

Conclusion: CRP and fibriongen tend to be 
elevated in patients affected by psoriasis with co-
morbidity, which supports psoriasis being a siste-
matic inflammatory disease.

Key words: psoriasis, comorbidity, C-reactive 
protein, fibrinogen.

Introduction

Psoriasis is a chronic disease which manifests 
through erythematous plaques covered by white-
ish squama/scales. It is of unknown etiology, and 
research has shown that psoriasis patients have a 
higher frequency of other diseases, such as obe-
sity, metabolic syndrome, cardiovascular diseases, 
diabetes, hyperlipidemia, Chron’s disease, and 
changes in the values of CRP and fibrinogen, ho-

mocistein, folic acid (Augustin et al., 2010, Gisondi 
et al., 2010). Multiple research has shown increase 
in values of CRP and fibrinogen in patients affected 
by psoriasis (Dowlatshahi et al., 2013, Warnecke et 
al., 2011, Alpsoy et al., 2014, Kustan et al., 2018).

CRP is a protein of the acute inflammation stage, 
synthesized in liver and elevated in multiple condi-
tions, including psoriasis (Pepys et Hirschfield 2003, 
Paller et Pertrou 2019). Fibrinogen is a glycopro-
tein which has numerous roles, such as coagulation, 
wound healing, vasoconstriction (Gabay et Kushner 
1999). Elevation of fibrinogen found in patients af-
fected by psoriasis, is also linked to a higher risk of 
a heart attack, stroke (Danesh et al., 2005). Elevated 
levels of CRP and other inflammatory cytokines, 
patients may also have an increased risk of cardio-
vascular diseases, and it can also affect the longevity 
of life (Siegel et al., 2013). All of that changes the 
image of psoriasis from skin to a more systematic 
disease, but also the approach to the patients, where it 
is not necessary to only treat the changes on the skin.

AIM

To establish the values of biochemical param-
eters, CRP and fibrinogen in patients with psoria-
sis and comorbidity (metabolic syndrome, obesity, 
diabetes, elevated blood pressure, dyslipidemia) 
and without comorbidity.

Respodents and methods

This is a prospective research. Experimental 
group consisted out of 70 test subjects, affected by 
psoriasis with comorbidity (metabolic syndrome, 
obesity, diabetes, elevated blood pressure, dyslip-
idemia of both genders, aged 18 and older. Average 
age was 47,14 (SD= ±15,41), 36 men or 51,43% 
and 34 women or 48,57%. The average duration 
of psoriasis was 15,52 (SD=±12,54) years.

Biochemical parameters in patients affected by 
psoriasis
Eldina Malkić Salihbegovic1, Nermina Kurtalic2, Sadat Kurtalic2, Esed Omerkic1

1  Health Medical Center, Zivinice, Bosnia and Herzegovina,
2  Cantonal Hospital “Dr Irfan Ljubijankic”, Bihac, Bosnia and Herzegovina.
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Control group consisted out of 50 test subjects, 
affected by psoriasis without comorbidity, both 
genders, aged 18 and above. The average age was 
47,28 (SD =±14,37), out of that 26 men or 52% 
and 24 women or 48%. The average duration of 
psoriasis was 15,15 (SD=±12,26).

The most common type of psoriasis was pso-
riasis vulgaris 80%, then psoriasis guttata 15,71%, 
psoriasis palmoplantaris 4,29% when it comes to 
the experimental group, and in control group, the 
most common was psoriasis vulgaris 76%, psoria-
sis guttata 16%, psoriasis palmoplantaris 6%, pso-
riasis pustulosa generalisata 2%.

Researach involved patients with diagnosed 
cases of psoriasis, medical records from a derma-
tovenerologist as well as patophysiological records, 
whom were treated at the clinic for skin disease of 
University clinical center in Tuzla. Research did 
not involve patients who besides psoriasis had ad-
ditional skin diseases, as well as those who suffered 
from psoriasis for a period of less than a year or 
have been using systmetic medicine for psoriasis.

Research was approved by the Ethical com-
mitee of the University clinical center in Tuzla. 
Test subjects were briefed on the purposes of the 
research, they were asked for written confirmation 
of their participation, had their medical history 
taken, dermatological skin analysis conducted 
as well as visible mucos membranes. After that, 
they were subjected to the tests. All of the subjects 
involved in the research were checked for meta-
bolic syndrome, obesity, elevated blood pressure, 
diabetes and dyslipidemia. They had biochemical 
search done for proteins of acute inflammation 
(CRP and fibrinogen). Levels of CRP and fibrin-
ogen were checked using standard biochemical 
procedures, after taking blood samples from the 
vein who have not consumed food for the period 
of at least 8 hours prior.

Reference values of CRP 0-3,3 mg/l. Reference 
values of fibrinogen: 0,3.5 g/l

Statistical methods

For the processing of data and hypothesis tests, 
statistic package Arcus Quickstat Biomedical Ver-
sion 1.0 was used. Difference between the groups 
were estimated using a t-test. As a smallest base 
value, p<,0,05 was taken.

Results

Gender structure of psoriasis patients was bal-
anced in both control and experimental groups 
(Picture 1).

Picture 1.  Gender structure of psoriasis patients

Age structure of psoriasis patients was bal-
anced in both the control and experimental groups. 
(Picture 2). 

Picture 2.  Age structure of psoriasis patients

Average age of the test subjects inside the con-
trol group was 47,28 years (SD=±14,37) and in 
experimental group, that number was 47,14 years 
(SD=±15,41).

Biochemical parameters in psoriasis 
patients

Average values of fibrinogen and CRP in the 
patients suffering from psoriasis are shown in pic-
ture 3.
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Picture 3.  Fibrinogen and CRP values in pa-
tients with psoriasis

Values of fibrinogen in the experimental group 
were statistically much higher compared to the 
control group (t=5,17; p<0,0001)

Values of CRP in the experimental group were 
statistically higher compared to the control group 
(t=2,70; p <0,01).

Discussion

Psoriasis is a chronic inflammatory, uncurable 
disease, and as such it has a huge impact on all as-
pects of life of the patient. It has for a very long 
time been considered as a purely skin disease, and 
patients were seen as otherwise “healthy“ and as 
such, not a lot of attention was given to it like in the 
cases of some other chronic diseases. Treatment of 
the skin aspect is insufficient, considering that it can 
be followed by significant and serious comorbidity 
as well as changes in the biochemical parameters.

In this research we have analysed the values of 
CRP and fibrinogen in the patients suffering from 
psoriasis with comorbidity (metabolic syndrome, 
obesity, diabetes, elevated blood pressure, dyslip-
idemia–experimental group) and without comor-
bidity (control group). Average value of CRP in 
patients suffering from psoriasis with comorbid-
ity (experimental group) is 7,93, SD=±13,87) and 
is higher than in the patients without comorbidity 
(control group) 2,59,SD=±1,46; (t=2,70; p<0,01). 
Average value of fibrinogen in the patients suf-
fering from psoriasis with comorbidity is 6,04 
(SD=±2,23) and it was higher than in the patients 
without comoribdity 3,9 (SD=±2,09). (t=5,17; 

p<0,0001). In this research, values of CRP and fi-
brinogen were elevated in the experimental group, 
fibrinogen was also elevated in the control group 
beyond the reference values, while CRP in the 
control group was inside the reference values.

Other research has also shown elevated values of 
CRP and fibrinogen in patients suffering from pso-
riasis with comorbidity, so in the research of Usta et 
al. (2011), levels of CRP and fibrinogen were mod-
erately elevated in patients suffering from psoriasis 
compared to the control group (p=0,008 ip=0,011). 
As well as Lora et al. (2013), who found levels of 
CRP to be higher in patients suffering from psoria-
sis than in the control group. Research conducted in 
Portugal has also found that CRP is in correlation 
with the severity of psoriasis (Coimbra et al., 2013). 
Target of the analysis which encompassed 63 stud-
ies, shown that levels of fibrinogen and CRP were 
elevated in psoriasis patients (Bai et al., 2017). 

Although, in the available literature, no com-
parison of values of CRP and fibrinogen in pso-
riasis patients with and without comorbidity was 
found, Arias-Santiago et al. (2012) have found 
elevated values of CRP and fibrinogen in patients 
suffering from psoriasis when compared to the 
control group, but also that CRP and fibrinogens 
were higher in patients suffering from psoriasis 
with metabolic syndrome, than in the patients 
without it.16 There was also a possitive correla-
tion of CRP and fibrinogen with abdominal obe-
sity and triglycerides.In the research done by Pas-
choal et al. (2018) levels of CRP was elevated in 
patients suffering from psoriasis with metabolic 
syndrome, and arterial hypertension, and risk of 
metabolic syndrome was linked with elevated 
CRP. Measuring and control CRP is important for 
numerous reasons. Research has shown that lower 
levels of CRP after treatment confirm that tracking 
levels of CRP can serve as an important prognos-
tic tool when grading response to the treatment 
(Isha et al., 2011). Increase in acute inflamma-
tion measured by levels of CRP is laso linked to a 
higher mortality rate and is almost twice as higher 
compared to the patients who have seen a drop in 
those levels (Poole et al., 2009).

 To conclude, CRP and fibrinogen were elevated 
in patients with comorbidity and psoriasis, which 
supports the hypothesis that psoriasis is a systemic 
inflammatory condition. Control in values of CRP 
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and fibrinogen can be the first step in prevention, 
or even treatment, and further research is needed 
in order to see their applications as biomarkers for 
the apperance of comoribidity in patients suffering 
from psoriasis. Besides treating skin changes, and 
taking into consideration all recent findings about 
psoriasis, it is important to track, prevent or even 
treat associated diseases.

Conclusion

Psoriasis is a chronic inflammatory condition, 
and patients suffering from it may have changed 
values in the levels of CRP, fibrinogen and comor-
bidity, which advocates for a systemic disorder. 
There, controls of CRP and fibrinogen are nec-
essary for psoriasis patients, because it is readily 
available, cheap, quick and easily conductible, not 
overly aggresive for the patient and is a first step in 
discovering or even preventing comorbidity.
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Abstract

Introduction: Treatment with antidepressants 
is associated with the risk of a poor response to 
treatment and lifelong depression. The aim of this 
study is to evaluate success and treatment of the 
most common l prescribed antidepressants Parox-
etine, Sertaline and Flusetine in relation to adverse 
reactions and relapse symptoms of the clinical pic-
ture of depression.

Methods and Respondents: The research was 
designed as a prospective, transient study voluntarily 
on a voluntary basis and with respect to anonymity, 
during 2013-2014. The study was included patients 
treated for depression without psychological symp-
toms. The research instruments were the Hamilton 
scale for the evaluation of depression (12) and the 
Toronto scale of adverse reactions to antidepressants 
(13). In the overall sample of respondents (n = 349), 
respondents were continuously treated with one of 
the 3 SSRI the most frequently prescribed antide-
pressants (Paroxetin, Sertalin or Flusetin) in the cur-
rent episode of depression, lasting up to 6 months. 
The spinal focus group consisted of n = 176 subjects. 

The average age of the subjects is 48.55 ± 9.74 
years, and the female is 62%.

Results: The average values of Σ depression 
20.27 ± 8.396 reveals that respondents are mostly 
suffering from a serious episode of depression. 
Success in withdrawal of symptoms and achieve-
ment of remission in the first 6 months is achieved 
with the following frequency: 8% during treatment 
with Paroxetine (Seroxat); 0% during treatment 
with Sertraline (Zoloft); and 6% during treatment 
with Flusetine. The failure to treat depression and 
the inability to achieve remission of the disease 
is statistically significantly correlated with the se-
lected antidepressant (Speraman correlation factor 
= -0.141, P = 0.008). If you treat depression with 

Sertalin, then it might appear suicidal intentions in 
12 % of responedents.

Conclusion: The outcomes of treatment most 
commonly prescribed by SSRI antidepressants in 
the first 6 months are very poor. It seems appropri-
ate to control the adherence of SSRI antidepressants 
and improve pharmacotherapy with psychotherapy.

Key words: treatment of SSRI antidepressants 
in the first 6 months, Paroxetine, Sertalin, Flusetin, 
failure of treatment due to the inability to achieve 
symptoms remission.

Introduction 

Depression is an episodic disorder, and in 50% 
to 80% of people who has the first depressive epi-
sode, a new, repeated depressive episode will ap-
pear definitely. Depression is a disease accompa-
nied by a reduced mood, which changes the overall 
thinking, observation, physical condition, behavior 
and social function of a person (1). The untreated 
depressive episode lasts between 6 and 13 months 
on average, and most are treated for two to three 
months (2.3). The most frequently prescribed SSRI 
antidepressants are: Paroxetine (Seroxat) 57.3%, 
Sertalin (Zoloft) 11% and Fluoxetin (Flusetin) 
41.15% (4.5). Typical symptoms in the clinical pic-
ture are: depressed mood, loss of interest and sat-
isfaction in everyday and early activities, reduced 
energy and reduced self-esteem. Often, there are 
outbursts of cry or inability of a person to cry and 
feel emotions (6). Almost 80% of patients report 
sleeping problems, most commonly with difficulty 
sleeping or early morning awakening. In addition 
to sleeping problems, there is a decrease in appe-
tite in many patients with a consequent loss of body 
weight (7). Other common symptoms of depression 
include a reduction in the interest in sexual activity, 
which may sometimes result by referring person to 
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spouse therapy, and sometimes it that depression is 
not recognized or treated beforehand (8).

Antidepressants are a group of drugs that primar-
ily improve depression, stimulate vital dynamisms 
and act anxiolytic (6). Their effect is based on the 
knowledge of the functional disadvantage of “mono-
amine” in depressive disorder. Thus, antidepressants 
are synthesized that increase the concentration of 
monoamines at the receptor sites in the brain. They 
affect the change in the number and sensitivity of 
monoamine energetic receptors. Noradrenaline and 
serotonin are the most important monoamines.

Thus, the increase in serotonin leads to mood en-
hancement, and noradrenaline affects at motor skills 
and behavior (9). The role of the third neurotransmit-
ter, dopamine, is not insignificant. It is significant at 
the stage of transition of depression to mania. Having 
in mind all this knowledge about neurotransmitters, 
a large number of drugs with selective action on a 
certain subtype of the receptor have been synthe-
sized. Antidepressants are usually given to patients 
for 2-3 months. More often in practice we have the 
situation that after the withdrawal of symptoms of 
the patient’s disease, the same dose is administered 
for another 3-6 months, as this procedure has been 
shown to prevent recurrence of the disease (2, 3,11). 

The aim of this study is to evaluate the success 
and treatment most commonly prescribed by anti-
depressants Paroxetine, Sertaline and Flusetine in 
relation to adverse reactions and the relapse symp-
toms of the clinical picture of depression.

Methods and respondents

The research was designed as a prospective, 
transient study by volunteering on a voluntary ba-
sis and with respect to anonymity, during 2013-
2014. The study included patients treated with a 
mild and moderate form of depression without 
psychological symptoms, and receiving antide-
pressant medication in pharmacies in Tuzla. The 
research instruments were Hamilton’s scale for 
assessing depression (12) and the Toronto scale 
of adverse reactions to antidepressants (13). The 
study was approved by the Commission for Ethi-
cal Issues of the Pharmaceutical Chamber.

The total sample included 349 respondents of 
500 involved (response to the survey 69.8%). In-
cluding the factor for the respondents was: diag-

nosed depressive disorder without psychotic symp-
toms; respondents aged 19-65 years. In the overall 
sample, respondents who are continuously treated 
with one of the 3 SSRIs are the most frequently 
prescribed antidepressants (Paroxetine, Sertalin or 
Flusetin) in the current episode of depression, for 
up to 6 months as respondents. The respondent fo-
cus group consisted of n = 176 respondents. 

Statistical data processing

For the analysis of results, the standard Statistical 
Package for Social Research (SPSS) version 19.0 
was used. Statistical processing of the results was 
carried out using standard methods of descriptive 
statistics. Χ2-test and t-test were used to test the sta-
tistical significance of the difference in the selected 
variables. A non-parametric Sperman test correla-
tion was used for multivariate correlation analysis. 

Results 

The average age of the subjects is 48.55 ± 9.74 
years, the average height is 171.66 ± 8.689cm and 
the average weight is 77.18 ± 15.824kg. Mean 
value Σ of depression 20.27 ± 8.396 reveals that 
respondents mostly suffer from a serious episode 
of depression.

The highest number of respondents is female 
217 out of a total of 349 (62%), and they are 41 
to 60 years of age (67%). Depressive disorder is 
most commonly represented in the most educated, 
with 59% of those with a university degree and 
36% with a completed secondary school (Table 1)

Figure 1.  Distribution of respondents according 
to selected SSRI antidepressants. 

Most respondents were treated with antide-
pressants only 239 (68%) of 349 patients. N = 175 
were treated with the most commonly prescribed 
SSRI antidepressants: Paroxetine 26% (n = 89), 
Sertaline 14% (n = 50) and Flusetine 11% (n = 36) 
(Picture 1).
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In general, failure while treating patients with 
antidepressants in the first 6 months is unexpect-
edly high. The most difficult remission of depres-
sive episode symptoms is achieved by treatment 
of the most frequently used by antidepressant 
(Figure 1). It may be a problem by neglecting 
the etiological factors of depression in treatment, 
inadequately determined diagnose during initial 
drug choice, inadequate treatment approach, and 
inadequate evaluation of the effects of treatment 
in time or drug resistance.

Figure 2.  Comparative structure of suicide cases 
at respondents according to selected SSRI antide-
pressants

During the treatment by the most commonly 
prescribed antidepressants in the first 6 months, 
the success in withdrawing symptoms and achiev-

ing remission in general is possible with the fol-
lowing frequency: 8% during treatment with 
Paroxetine (Seroxat); 0% during treatment with 
Sertaline (Zoloft); and 6% during treatment with 
Flusetin (Figure 2).

A severe episode of depression as the most dif-
ficult clinical form of the disease and the biggest 
symptoms that present failure during treatment was 
found at patients who were treated by: Paroxetine 
36%, Sertaline 70% and Flusetine 42%. The rate 
of severity of a serious episode of depression was 
distributed in: 37% of Paroxetine treated patients, 
14% of patients treated with Sertraline and 22% of 
patients treated with Flusetine. The unexpected re-
sults was treatment by  Sertaline (Zoloft) because 
70% of the treated  patients  suffer from a severe 
episode of depression, 14% serious, 4% moderate, 
and 12% mild episode (Figure 2). A complete re-
mission treatment with Sertalin was not achieved 
by any respondent. There is statistically significant 
difference in the different outcome of the treatment 
failure in relation to the different choice of the anti-
depressant (χ2 test = 49.943, P = 0.000, P <0.001). 

The failure of treating depression and the in-
ability to achieve remission of the disease signifi-
cantly correlates with the selected antidepressant 
(Speraman correlation factor = -0.141, P = 0.008).

Table 1.  Structure of respondents according to individual characteristics and demographic data

Characteristics of respondents No= 349
Number of respondents n

Frequency 
%

Gender
Male 132 38
Female 217 62
Age group (years)
<30 11 3
31-40 51 15
 41-50 116 33
 51-60 120 34
>60 51 15
Activities
Administrative, health care service and others unproductive 427 94
All productive 22 6
Educational level
Elementary school 2 0.6
Professional education 17 4.4
High school 125 36
Higher education 205 59
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In Figure 3, the comparative structure of sui-
cide is shown according to the most prescribed 
SSRI antidepressant. The prevalence of percep-
tion that life is not worthwhile is almost uniformly 
frequent and without significant differences com-
pared to the choice of SSRI antidepressant: Serta-
line 28% and Fluxetine 28% and Paroxetine 27%. 
It can be assumed that is the usual occurrence 
of SSRI treatment by antidepressants in the first 
months. Similar situation exists in estimating the 
rate of suicide reports: Sertaline 5% and Fluxetine 
4% and Paroxetine 5%. 

It is deeply concerned the fact of perception the 
suicidal intentions during treatment by Sertalin 
with the rate of prevalence of 12%. The level of 
suicide is statistically related with the chosen anti-
depressant (Speraman correlation factor = -0.141, 
P = 0.008).

Figure 3.  Comparative structure of suicide at 
respondents according to selected SSRI antide-
pressant 

Discussion 

Every treatment with antidepressants was fol-
lowed by side effects, but the profile of the side ef-
fects with the new antidepressants changed signifi-
cantly. After acute treatment of depressive disorder, 
the remaining symptoms are common. Patients with 
residual symptoms of depression have an increased 
risk of relapse and recidivism (14). Depression usu-
ally occurs at people who have had panic attacks or 
long-term anxiety for some time (1.15).

The improved tolerability of SSRI antidepres-
sants in relation to other antidepressants is attrib-

uted to their selectivity and the absence of inter-
action with other receptors, such as histamine, 
cholinergic, dopaminergic and noradrenergic (16). 
However, serotonin receptors contain at least 7 
classes that are further subdivided into the sub-
receptor level. These receptors mediate various 
non-mood functions including sleep, appetite, and 
sexual function, as well as symptoms such as pain, 
nausea, depression, and anxiety (8.17).

Selective serotonin inhibitors stored (SSRIs) are 
currently the first choice for depression therapy (19). 
In general, failure of treatment with SSRI antide-
pressants at our respondents in the first 6 months is 
unexpectedly high. The most difficult remission of 
symptoms of depressive episode has been achieved 
by treatment of the most recommended and used 
SSRI, Paroxetine and Sertalin. It should be noted 
that antidepressants have proven their effectiveness 
in the treatment of acute depressive episodes and 
the prevention of relapse for a long period of time 
(20). Research shows that psychotherapy can play 
an important role in enhancing the effects of anti-
depressant therapy, and can improve patients’ long-
term prognosis. Psychotherapy has certain goals 
related to the recurrence of symptoms of guilt, 
hopelessness, negativism and low self-esteem. It 
is known that antidepressants cannot reduce the ir-
ritability that is most effectively enhanced by the 
management of stress. In this way, in the long term, 
health improves and stimulates cognitive changes. 
The results were confirmed in the modulation of 
critical common goals of treatment and facilitating 
depression remission during joint treatment with 
psychotherapy and pharmacotherapy in various 
parts of the cortical-limbic pathway. The use of an-
cillary psychotherapy in the acute phase of depres-
sion treatment seems to give only a modest increase 
in the rate of expected therapeutic responses. The 
simultaneous usage of pharmacotherapy and psy-
chotherapy during the maintenance phase inconsis-
tently gives a clear advantage over maintenance of 
pharmacotherapy (14).

However, whether due to inexperience of the 
chronicity of depression or because of intolerable 
adverse effects or inappropriate fear of addiction, 
treatment with antidepressants is often interrupted 
after remission or recovery from an acute episode, 
which often leads to recidivism of the disease. This, 
however, increases the risk of poor response to 
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treatment and lifelong depression (21). It may be 
a problem in neglecting the etiological factors of 
depression in treatment, inadequately diagnosed 
during initial drug choice, inadequate treatment ap-
proach, and inadequate evaluation of the effects of 
treatment in time or drug resistance. Social theories 
emphasize the role of stress, assuming that a series 
of stress staging predisposes a person for the devel-
opment of depression. There are surely also the pre-
morbid personality traits that can represent a good 
basis for the development of this disorder (22). 
What is confirmed suggests that the choice of a par-
ticular SSRI (χ2 test = 49.943, P = 0.000, P <0.001) 
is very important for the different outcomes and 
success for treatment with SSRI antidepressants.

Patients treated with SSRI antidepressants con-
tinuously without interruption in the first 3 months 
experience a lower risk of relapse and recidivism 
(risk ratio: OR = 0.42, 95% CI, 0.40 to 0.44). Also, 
patients who have three or more control visits to 
a psychiatrist or a selected physician in the first 3 
months also reduce the risk of relapse / recidivism. 
Factors associated with a significant increase in re-
lapse / recurrence are comorbidity chronic diseases, 
anxiety disorder and alcohol consumption (23).

Insomnia, irritability and anxiety occur occa-
sionally in early stages of treatment. Several pa-
tients discontinued Flusetine treatment due to ad-
verse reactions and the least treated Sertalin (24). 
Our results are contradictory. Unexpectedly, there 
is a poor therapeutic effect in our patients treated 
with Sertraline because 70% of the treated sub-
jects suffer from a severe episode of depression, 
14% serious, 4% moderate, and 12% mild episode 
(Figure 2). A complete remission of the treated 
Sertalin was not achieved by any respondent. The 
most common side effects of SSRI are gastrointes-
tinal problems, headache and tremor. The evalu-
ation revealed several side effects associated with 
the treatment of Flusetine in the treatment of other 
SSRI antidepressants. Flusetin, by other authors, 
may, however, be the first choice among medica-
tion for patients with rapid antidepressant effect 
(Mackay et al., 1997; Mather et al., 2002).

Continuous treatment SSRI with antidepres-
sants and regular visit to psychiatrist or family doc-
tor during an acute phase is associated with a sig-
nificant reduction of recidivism or the recurrence of 
depression. Supervision and counseling of a phar-

macist during this period can be invaluable (24). 
Clinicians should focus on suppressing of recidi-
vism with long-term pharmacotherapy treatment of 
antidepressants with a combined psycho treatment 
which improves treatment outcomes, especially at 
patients with high risk of relapse (21).

Conclusion

Our respondents who are treated with the most 
prescribed SSRI antidepressants (Paroxetin, Ser-
talin, Flusetin) generally have poor treatment out-
come, and despite treatment in the first 6 months 
they suffer from relapses of depressive symptoms 
and a very serious level of suicide.The most diffi-
cult remission of symptoms of depressive episode 
has been achieved by treatment of the most com-
monly recommended and used Paroxetine and 
Sertaline. Sertalin is solely responsible for suicide 
intentions in the first 6 months of treatment with 
a prevalence rate of 12%. It seems appropriate to 
control the adherence of SSRI antidepressants and 
improving pharmacotherapy with psychotherapy.
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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.

Acknowledgements (If any) 

These and the Reference headings are in bold 
but have no numbers. 

References
1. Sakane T, Takeno M, Suzuki N, Inaba G. Behcet’s dis-

ease. N Engl J Med 1999; 341: 1284–1291.
2. Stewart SM, Lam TH, Beston CL, et al. A Prospective 

Analysis of Stress and Academic Performance in the 
first two years of Medical School. Med Educ 1999; 
33(4): 243- 50.

Corresponding Author
Name Surname,
Institution,
City,
Country,
E-mail:

Preparing Article for HealthMED Journal
First Author1, Second Author2, Third Author3

1  First affiliation, Address, City, Country,
2  Second affiliation, Address, City, Country,
3  Third affiliation, Address, City, Country.

Instructions for the authors
All papers need to be sent to e-mail: healthmedjournal@gmail.com


