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THE EFFECT OF THE METABOLIC SYNDROME ON THE INCIDENCE AND DEGREE OF 
LEFT VENTRICULAR MYOCARDIAL HYPERTROPHY IN HYPERTENSIVE PATIENTS 
 
Igor Đorđijoski (1), Maja Mladenović (1), Anastasija Raščanin (2), Mila Bastać (3), Zoran Joksimović (2), 
Dušan Bastać (2) 
 
(1) ZAJEČAR HEALTH CENTER, ZAJEČAR; (2) OFFICE OF INTERNAL MEDICINE "DR BASTAĆ", ZAJEČAR; 
MEDSCAN TADIĆ DIAGNOSIS, ZAJEČAR (3) 
 
Summary : INTRODUCTION. Metabolic syndrome (MetS) is characterized by the simultaneous presence of 
obesity, hypertension, dyslipidemia and hyperglycemia in an individual, which leads to an increased risk of 
cardiovascular disease (CVD). Left ventricular hypertrophy (LVH) is thickening of the heart muscle wall - 
hypertrophy of cardiomyocytes in concentric and/or elongation of cardiomyocytes and hyperplasia of 
connective tissue in eccentric hypertrophy with the participation of hemodynamic and non-hemodynamic 
factors (genetics, stress, other external factors). MetS, which essentially includesinsulin resistance, 
hyperinsulinemia, and hyperglycemia, alters myocardial metabolism and promotes myocardial 
inflammation, fibrosis, hypertrophy, and left ventricular remodeling. OBJECTIVE: To determine the impact 
of MetS, that is, obesity to the incidence and degree of severity of LVH in hypertensive patients with 
metabolic syndrome in comparison with the control group - hypertensive patients without metabolic 
syndrome. 
PATIENTS AND METHODS: Consecutive patients of the Office of Internal Medicine "Dr. Bastać" were 
examined, a total of 55 patients with hypertension, who were divided into two groups: the first group with 
MetS, 22 people, average age 56±8.5 years with BMI>30kg /m 2 and waist circumference more than 80 cm 
for women and >94 cm for men, the second control group without MetS-33 people, average age 52±14 
years, with BMI<30kg/m 2. Echocardiography was done for all subjects on a Power Vision 6000 Toshiba 
echo camera with standard echocardiographic measurements in the M, B and Doppler technique, and the 
mass of the left ventricular myocardium was determined for them using the Devereux formula. 
RESULTS: The prevalence of LVH in group 1 with metabolic syndrome (MetS) was 64%, while in the control 
group without (MetS) it was 36%. There was a statistically significantly higher number of patients with 
LVH in hypertension with MetS compared to hypertensive patients of the control group without MetS (X2, 
p=0.027). In the group of hypertensive patients with MetS, the degree of severity of myocardial 
hypertrophy, that is, the myocardial mass , was statistically significantly higher compared to the control 
group (respectively 302±84g versus 224±89g, p=0.0002). Arterial pressure values were higher for both 
systolic and diastolic blood pressure 168/106 mmHg in hypertensive patients with MetS, but did not reach 
statistical significance in relation to blood pressure values in hypertensive patients without MetS (156/95 
mmHg, p=0.16). 
CONCLUSION. Patients with metabolic syndrome and hypertension have a statistically significantly higher 
prevalence of left ventricular myocardial hypertrophy and a highly statistically significant degree of left 
ventricular hypertrophy compared to the control group of hypertensive individuals without MetS. 
Given that mean values of arterial pressure do not differ between groups, it can be concluded that non-
hemodynamic factors for the development of LVH have an important role in the induction of a more severe 
degree of LVH in hypertensive patients with metabolic syndrome. 
Key words: left ventricular hypertrophy, metabolic syndrome, arterial hypertension, obesity, 
hyperglycemia, diabetes mellitus 

 
INTRODUCTION 

 Metabolic syndrome (MetS) is a cluster  
of several disorders and includes abdominal 
obesity, dyslipidemia of HDL and LDL cholesterol, 
elevated triglycerides, elevated blood pressure, 

glucose intolerance or type 2 diabetes [1]. The 
term cardiometabolic syndrome has been used 
increasingly. According to the NCEP-ATPIII -2001 
classification and harmonized definition [1] 
metabolic syndrome exists if three of the five risk 
factors are positive: 
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1. Abdominal obesity-waist 
circumference in men ≥ 94 cm 
(previously >102 cm), and in women 
≥80 cm ( previously >88 cm) 
2. triglycerides higher than 1.9 mmol / L 
( > 1.7 mmol/L ) 
3. HDL cholesterol lower than 1.1 mmol 
/ L (1 , 2 ; 1,4) 
4. glycemia higher than 5.6 mmol / L 
5. blood pressure >130/85 mmHg or 
higher 

 MetS is characterized by the 
simultaneous presence of obesity, hypertension, 
dyslipidemia, and hyperglycemia in an individual, 
which leads  to an increased risk of 
cardiovascular disease (CVD). It affects nearly 
35% of the US adult population, and its 
prevalence increases with age. Elevated blood 
pressure is an almost regular component of the 
metabolic syndrome; however, optimal 
antihypertensive therapy has not yet been 
defined [2]. 
 Abdominal obesity, glucose intolerance, 
hypertension and diabetes synergistically 
interact and lead to left ventricular remodeling. 
These facts may explain the significantly 
increased risk of heart failure with preserved 

ejection fraction and cardiovascular disease 
when these factors are grouped together [3]. 
 Left ventricular hypertrophy (LVH) is 
thickening of the wall of the heart muscle - 
hypertrophy of cardiomyocytes and hyperplasia 
of connective tissue, the consequence of which is 
a decrease in the volume of the ventricles in 
concentric hypertrophy, which is typical for 
hypertension with the participation of non-
hemodynamic factors (genetics, stress, other 
external factors) as well. [4]. The consequences 
of concentric hypertrophy are: left ventricular 
diastolic dysfunction with preserved left 
ventricular ejection fraction, reduction of 
longitudinal systolic function, electrical instability 
(arrhythmias) and subendocardial microvascular 
ischemia (Figure 1). Eccentric and dilatational 
hypertrophy (elongation of cardiomyocytes via 
sarcomere replication) increases chamber 
volume and is typical for athletes but also occurs 
in obesity and volume overload. A more severe 
degree of myocardial hypertrophy (Figure 2) 
increases overall cardiovascular risk and 
mortality (congestive heart failure, sudden 
cardiac death). LVH is an independent prognostic 
factor and lethal marker of hypertension

 
 

 

Figure 1. taken from https://remixeducation.in/case-of-
ischemic-heart-disease-hid/   

 Figure.2. Echocardiographic image of a  
patient with extreme LVH of 345 g
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Metabolic syndrome, which essentially includes 
insulin resistance, hyperinsulinemia, and 
hyperglycemia, alters myocardial metabolism and 
promotes myocardial inflammation, fibrosis, and 
left ventricular remodeling [5-8]. The ejection 
fraction of the left ventricle is most often preserved 
in metabolic syndrome and diabetes because the 
altered metabolic milieu leads to remodeling of the 
heart cavities, left ventricular hypertrophy and 
diastolic dysfunction, but also to subtle impairment 
of systolic function, which is detected through 
longitudinal global strain echocardiography [5-9]. 
For these reasons, the development of left 
ventricular hypertrophy doubles the risk for heart 
failure with preserved ejection fraction. 

 
OBJECTIVE: 

 Determination of  the impact of obesity to 
the incidence and degree of severity of myocardial 
hypertrophy in hypertensive patients with 
metabolic syndrome in comparison with the 
control group - hypertensive patients without 
metabolic syndrome . 
 

PATIENTS AND METHODS 
 Consecutive patients of the Office of 
internal medicine "Dr. Bastać" were examined, a 
total of 55 patients with hypertension, who were 
divided into two groups : 

 with metabolic syndrome N=22 (40%) 
patients , 10 male and 12 female, average 
age 56 ± 8.5 years with BMI>30kg/m 2 and 
waist circumference higher than 80 cm for 
females and > 94cm for men 

 control group without metabolic syndrome 
33 (60%) 11 male and 22 female, average 
age 52 ± 14 years, with BMI<30 kg / m 2 

 Body mass index (BMI in kg/m2 ) in the 
control group is 24.9±3 kg/m2 , and in the 
examined group 32.5±2.5 kg/m2 , a highly 
statistically significant difference is evident in body 
weight (p<0.001) 
 The number of cardiovascular risk factors 
that make up metabolic syndrome in the individual 

distribution was in the study group with metabolic 
syndrome - study group (N = 22 pts) 

- 5 factors - 5 patients (22%) 
- 4 factors - 8 patients (36%) 
- 3 factors - 9 patients (42%) 

It was not possible to observe other factors, e.g. 
parameters of systemic inflammation (hsCRP, 
interleukins, etc.) and measurement of insulin 
resistance (HOMA index, insulinemia during the 
OGTT test, etc.). 
All patients had standard biochemical results, 
including serum concentrations of lipid fractions 
and blood glucose. 
Echocardiography was done for all subjects on a 
Power Vision 6000 Toshiba echo camera with 
standard echocardiographic measurements in the 
M, B and Doppler technique, and the mass of the 
left ventricular myocardium was determined for 
them using the Devereux formula [10]: 
 

LVM(g)= ((EDD+IVSd+PWd)3 - EDD3 ) x 1.05 -
13.4 

 
Also, myocardial mass is indexed to the body 
surface and myocardial mass index-LVMI (g/m2 ) is 
obtained. 
The echocardiographic criterion for normal 
myocardial mass is up to 224g for men and 162g 
for women, on average less than 193g for both 
sexes. Normal myocardial mass index is less than 
95 g/m² for women, less than 115 g/m² for men, 
on average less than 105 g/m². 
Statistical processing was done through descriptive 
processing, for attributive characteristics using chi-
squared  test, and for numerical ones the Student's 
T test, both by means of the Mikrostat program. 

 
RESULTS 

 Individual distribution - prevalence of left 
ventricular hypertrophy (LVH) in groups (for 
women LVMI >95 g/m2 and for men LVMI >115 
g/m2) is shown in Chart 1

. 
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CHART 1a. Prevalence of LVH in the group with 
metabolic syndrome and hypertension 

 

CHART 1b. Prevalence of LVH in the group with 
hypertension without metabolic syndrome 
  

 
In the examined group 64% had LVH (Chart 1a), 
while in the control group 36 % had it (Chart 1b). 
There is a statistically significantly higher 
number of patients with LVH in hypertension 
with metabolic syndrome compared to 
hypertensive patients of the control group 
without metabolic syndrome (X2 , p = 0.027) 

In the group of hypertensive patients with 
metabolic syndrome, the degree of severity of 
myocardial hypertrophy ie. myocardial mass is 
statistically significantly higher compared to the 
control group (respectively 302±84g versus 
224±89g , p=0.0002) (Graph 2.) 

 
 
 

Graph. 2. The degree of severity of hypertrophy - left ventricular myocardial mass in grams (g) in relation to 
the presence of metabolic syndrome 

 
Glycemia values are slightly elevated in 
hypertensive patients with metabolic syndrome, 
on average 6.1 mmol/L, and in hypertensive 

patients without metabolic syndrome, they are 
normal at 5.5 mmol / L. (p<0.05) (Graph 3.) 
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Graph.3. Glycemia values in hypertensive patients with and without metabolic syndrome 

 
Arterial pressure values were higher for both 
systolic and diastolic blood pressure 168/106 
mmHg in hypertensive patients with metabolic 
syndrome, but did not reach statistical 

significance in relation to blood pressure values 
in hypertensive patients without metabolic 
syndrome (156/95 mmHg, p=0.16 ) (Chart 4). 
 

 
 Graph 4. Arterial pressure values in hypertensive patients with and without metabolic syndrome 

 
DISCUSSION 

 The prevalence of left ventricular 
hypertrophy (LVH) in the examined group with 
metabolic syndrome (MetS) was quite high 
(64%), almost twice as high as the prevalence of 
the control group with isolated hypertension 
(36%). In the Second Strong heart study, De 
Simone et al. out of 1648 patients, they found 
406 (25%) patients with LVH [11], which is a 
much lower number. We explain this difference 
by the fact that it is difficult to compare the given 
data, due to different patient selection factors, as 
well as genetic predisposition for hypertrophy. It 
is evident that the prevalence of hypertrophy is 
higher in our group because there were more 
severe patients with more metabolic syndrome 

factors. In patients without MetS with 
hypertension, our result of the prevalence of 
myocardial hypertrophy is 36%, while in the 2nd 
Strong Heart there were only 13% of subjects 
with LVH, which can be explained by the fact that 
they were without hypertension and that it was 
physiological hypertrophy or incipient 
hypertrophic cardiomyopathy [12] 
 Von Jensen et al. [3] in a population 
cohort study of 5741 participants of the 
Framingham study published in 2020, state that 
the prevalence of LVH is increased in subjects 
with associated hypertension, obesity and 
diabetes. Also, MetS and diabetes affect the 
reduction of left ventricular ejection fraction 
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(LVEF), which is not the case when there is 
hypertension with MetS without diabetes. 
 In our group of hypertensive patients 
with MetS, the degree of severity of myocardial 
hypertrophy, i.e. myocardial mass is statistically 
significantly higher compared to the control 
group (respectively 302±84g versus 224±89g, 
p=0.0002). On average, the contribution of the 
metabolic syndrome gives a  higher myocardial 
mass by 26% than in hypertension without the 
metabolic syndrome, while this increase in the 
Von Jensen study of 36% is comparable because 
it was done on a very large sample [3]. In both, 
differences are highly statistically significant for 
the impact of metabolic syndrome on the 
increase in myocardial mass. 
 Arterial pressure values were higher for 
both systolic and diastolic blood pressure 
168/106 mmHg in hypertensive patients with 
MetS, but did not reach statistical significance in 
relation to blood pressure values in hypertensive 
patients without MetS (156/95 mmHg, p=0.16). 
Given that the mean values of arterial pressure 
do not differ between groups, it is concluded that 
non-hemodynamic factors for the development of 
myocardial hypertrophy: abdominal obesity, 
hyperglycemia, insulin resistance and 
dyslipidemia associated with hypertension 
synergistically affect cardiac remodeling in terms 
of a more severe degree of left myocardial 
hypertrophy chambers. Similar conclusions are 
drawn on a large sample by von Jensen et al. [3]. 
These findings may explain the significantly 
increased risk of heart failure and cardiovascular 
disease when these factors are grouped together 
and play an important role in the induction of a 
more severe degree of myocardial hypertrophy in 
hypertensive patients with metabolic syndrome. 
Metabolic syndrome (MetS) is associated with an 
increased prevalence of electrocardiographically 
and echocardiographically determined (LVH) and 
is a powerful predictor of cardiovascular 
outcome [11]. LVH is a strong predictor of 
composite fatal and nonfatal cardiovascular 
events over 8 years of follow-up, either in the 
presence or in the absence of the metabolic 
syndrome, and accounts for a significant portion 
of the high CV risk associated with MetS [11]. 
In the study by von Jeinsen B. et al. [3], 5741 
participants of the Framingham study were 
examined who underwent echocardiographic 
measurements of left ventricular mass (LVM), 
ejection fraction (LVEF) and global longitudinal 
strain (GLS) through multivariable regression 

analysis. Statistically significant differences were 
obtained between BMI category, hypertension 
and diabetes with LVH, LVEF and GLS (p <0.01). 
Obesity, hypertension and diabetes status were 
individually and jointly associated with greater 
severity of left ventricular hypertrophy (LVM) and 
worse GLS (p<0.01 for all). Obesity, hypertension 
and diabetes synergistically affect cardiac 
remodeling. These findings may explain the 
significantly increased risk of heart failure and 
cardiovascular disease when these factors are 
grouped together in the metabolic syndrome [3]. 
 Determining the etiology of left 
ventricular hypertrophy (LVH) can be a challenge 
due to the similarity of various manifestations in 
clinical presentation and morphological 
characteristics [12,13]. Patients with LVH remain 
asymptomatic for several years, but disease 
progression will lead to the development of 
systolic or diastolic dysfunction and end-stage 
heart failure. Distinguishing individuals with 
treatable causes of LVH is important for the 
prevention of cardiovascular events and 
mortality. An athlete's heart with physiological 
LVH does not require treatment [13] The most 
common causes of hypertrophy, usually 
concentric type, include etiologies due to pressure 
overload, such as systemic hypertension, less 
common aortic valve stenosis and very rarely 
infiltrative heart diseases such as amyloidosis, 
Fabry disease and sarcoidosis. Volume overload is 
common in aortic and mitral insufficiency and 
extreme obesity [12,13]. 
Concentric myocardial hypertrophy occurs as a 
compensatory mechanism for pressure overload 
in hypertension [14-16]. Myocyte hypertrophy is 
associated with interstitial fibrosis, changes in 
cardiomyocyte metabolism, myocyte apoptosis, 
and microvascular dysfunction. These myocardial 
changes in hypertension are manifested as 
pathological remodeling of the left atrium and left 
ventricle accompanied by diastolic dysfunction, 
LVH and subtle myocardial systolic dysfunction, 
while LVEF is initially preserved [14-17]. Thus, 
obesity, diabetes mellitus and arterial 
hypertension cause LVH, but it is still not entirely 
clear how their joint presence can affect cardiac 
structure, function and ventricular geometry [17-
35]. 
Finally, the results of epidemiological studies in 
the last 30 years have shown that visceral 
adipose tissue, precisely measured by CT or MRI, 
is an independent marker of the risk of 
cardiovascular and metabolic morbidity and 
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mortality [36]. Emerging evidence also suggests 
that ectopic fat deposition, including hepatic and 
epicardial fat, may contribute to increased 
atherosclerosis and cardiometabolic risk. 

 
 

CONCLUSION 
 Patients with metabolic syndrome and 
hypertension have a statistically significantly 
higher prevalence of myocardial hypertrophy 
compared to the control group of hypertensive 
individuals without metabolic syndrome. The 
degree of myocardial hypertrophy of the left 
ventricle is statistically significantly higher 
compared to hypertensive patients without 
metabolic syndrome . 
 Given that mean values of arterial 
pressure do not differ between groups, it is 

concluded that non-hemodynamic factors for the 
development of myocardial hypertrophy play an 
important role in the induction of a more severe 
degree of myocardial hypertrophy in 
hypertensive patients with metabolic syndrome. 
Abdominal obesity, hyperglycemia and insulin 
resistance associated with hypertension 
synergistically affect heart remodeling in terms 
of a more severe degree of left ventricular 
hypertrophy than in hypertension without 
metabolic syndrome. These results may partly 
explain the significantly increased risk of heart 
failure and cardiovascular disease when the 
metabolic syndrome, including obesity, 
prediabetes or diabetes, dyslipidemia and 
hypertension factors are grouped together. 
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SENSITIVITY TO GLUTEN 
 
Aleksandar Zejak 
MEDICINSKI FAKULTET, NOVI SAD, HAJDUK VELJKOVA 3 
 
Summary: Introduction: Cereals were introduced as staple diet approximately 10,000 years ago, and 
today the global wheat production is at an incredible level. Gluten sensitivity is a condition that affects 
millions of people worldwide and includes a reaction to the gluten protein in grains, not just products from 
wheat, but also from many others. It's gluten which is important for doctors because it is connected to 
many diseases and is often mistaken for other sensitivities to the certain ingredients in food (allergies). 
The aim of the paper: The aim of this paper is to explain what "gluten allergy" is, i.e. its real name, whether 
it really exists and how to distinguish it from grain allergy, as well as what the consequences of 
unreasonable gluten free diet are. 
Allergy or intolerance? There is no such thing as gluten allergy, its real name is sensitivity to gluten. The 
majority of people who are intolerant use the word allergy because it is easier for people to understand it 
and that name is popular in the public. It is also important to know that wheat allergy is not the same as 
sensitivity to gluten and that these two different conditions require different types of diet. 
Symptoms of gluten intolerance: Symptoms of gluten sensitivity appear after a few hours or days from 
consuming food containing gluten and most often include gastrointestinal symptoms. Gluten sensitivity is 
manifested  similarly to irritable bowel syndrome and can include pain in the stomach, flatulence, 
diarrhea, constipation, but also systemic manifestations. There is no specific test or laboratory finding to 
make a diagnosis for gluten sensitivity, but the diagnosis is made starting a gluten-free diet and then 
adding one food at a time or products which contains gluten. Also, there exists a whole range of disorders 
connected with gluten. 
Potential side effects of a gluten-free diet: People who choose a gluten-free diet do not have any health 
grounds for that. It is known that most athletes opt for this diet believing it improves athletic performance 
and reduces inflammation. However, this diet is often poor in micronutrients, expensive and instead of 
weight loss, it leads to weight gain. 
Conclusion: Cereals are the main source of carbohydrates, they are rich in fibers, vitamins and minerals 
and should not be avoided unless there is a medical reason to do so. Many doctors are still undecided 
about whether it is sensitivity to gluten without celiac disease or some other hidden disorder, so that there 
needs further proof that this condition really exists and what its real mechanism of origin is. All people 
who are suspected of having a problem with consuming gluten or  FODMAPs should consult with a doctor 
or a nutritionist. 
Key words: gluten, gluten sensitivity without celiac disease (OGBC), gluten sensitivity, allergy to gluten, 
allergy to cereals 

 
INTRODUCTION 

Humanity has existed for about 2.5 million years, 
but cereals as the main component of human 
nutrition were introduced only about 10000 
years ago. By introducing cereals people went 
from hunting to agriculture, which caused a 
sharp increase in grain harvest and 
consumption. Today, global production of wheat 
exceeds 700 million tons per year [1]. The 
protein found in wheat is called gluten, however 
this is a common name for similar proteins 
found in barley, rye and oats. Gluten in humans 
can cause several different disorders, among 

which is allergy to gluten [2]. This "natural" need 
to improve production has led to artificial 
breeding and selection of wheat that was better 
adapted to extreme climatic conditions and was 
resistant to the diseases. Such manipulation in 
wheat has led to drastic changes in genetic 
diversity and quality of wheat. 
Gluten is extremely important in making bread 
and other products. Gluten (eng. glue - glue) is 
the component that holds the bread, i.e. it 
ensures that the dough rises and forms bubbles 
in  fermentation process. Bakery products have a 
characteristic texture thanks to gluten. Today, 
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the awareness of the importance of gluten in 
food production has led to the extraction of 
gluten from plant seeds and its use not only in 
most bakery products, but also in the production 
of sweets, crackers, snacks, candies and the like. 
It is believed that this genetic modification of 
wheat and gluten was too much of a shock for 
our organism and it did not give time for our 
immunological system to develop natural 
adjustment mechanisms [2]. 
This very protein and sensitivity to it has 
become a major topic of interest and research of 
the wider public and the interest of the people 
has led to a huge literature and information that 
is not necessary reliable [3]. "Allergy to gluten" is 
acondition which affects millions of people in the 
world and includes a reaction to the gluten 
protein in cereals, and not only in wheat 
products, but also in many others, the proper 
name for this condition is gluten sensitivity or 
glutensensitivity without celiac disease. 
Demand for and consumption of gluten-free food 
has significantly increased in the last 30 years . 
In  In 2016 almost twice as much money was 
spent on gluten-free food compared to 2011. 
Social networks, the media and marketing 
encouraged a large number of people to 
interested in gluten-free diet, and the problem is 
that most people have adopted this way of eating 
because of beliefs that consumption of food with 
gluten leads to harmful consequences [4] Today, 
an increasing number of people opts for a 
gluten-free diet without a prior recommendation 
from a doctor, which later makes it more difficult 
to reach the correct diagnosis. 
 

The aim of this paper 
Most people who choose a gluten-free diet do so 
based on information from the media and 
popular literature, without prior consultation 
with a doctor. This not only makes it difficult to 
see the real state of health of a person, but it can 
also have a negative impact on the individual's 
health. Gluten is important to doctors because it 
is associated with many diseases and is often 
confused with other allergies. The aim of this 
paper is to explain what "gluten allergy" is, i.e. its 
real name, whether it really exists and how to 
distinguish it from a grain allergy, as well as 
what consequences of groundless restricted 
gluten-free diet are . 
 

Allergy or sensitivity? 
Gluten allergy does not actually exist [2]. This 

term is incorrect because there is no such thing 
as allergy to gluten. People who have celiac 
disease describe their condition as an allergy, 
because this is the term  easier to understand or 
even they themselves do not know the difference 
between an autoimmune disease and a 
sensitivity or allergies. Celiac disease is an 
autoimmune disease that results in damage to 
the small intestine that is triggered by 
consuming food containing gluten [5]. Gluten 
sensitivity is a condition that exists and is more 
correct to say that someone is sensitive to gluten, 
not that they have an allergy. Gluten sensitivity 
without celiac disease is characterized by 
intestinal and extraintestinal symptoms related 
to the intake of food containing gluten, while the 
person does not have celiac disease or wheat 
allergy [6]. Unlike celiac disease, patients who 
are sensitive to gluten do not have celiac disease, 
that is, the associated antibodies and may be 
HLA-DK2/8 negative (human leukocyte antigen) 
nor histological abnormalities of the small 
intestine. Studies have shown that these people 
have normal intestinal permeability and do not 
react to gluten through the activation of immune 
response [4]. 
So there is gluten sensitivity, but not gluten 
allergy. On the other hand, one should know the 
difference between sensitivity to gluten and 
allergies to wheat. These two terms do not imply 
the same problems. Cereal allergies are common 
and the most common is allergy to wheat which 
can result in atopic dermatitis, anaphylaxis 
caused exercise, eosinophilic esophagitis or 
celiac disease [3]. People who are sensitive to 
gluten should avoid all types of grains that 
contain gluten, while people with a grain 
(wheat) allergy should avoid only wheat while 
they can eat other cereals [7]. 
 

Symptoms of sensitivity to gluten 
Humans have enzymes that help break down the 
food they eat. The protein-processing enzyme 
cannot fully break down gluten and it reaches 
the small intestine as such. Most people won't 
have any symptoms after undigested gluten 
enters the small intestine, but in some it may 
cause a serious autoimmune response or other 
unpleasant symptoms. Those symptoms can be 
intestinal or extraintestinal [8]. 
Symptoms of sensitivity to gluten are connected 
with consumption of food which contains gluten 
and usually they disappear completely when a 
person does not consume it. Symptoms then 
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disappear after a couple of hours or days. 
Manifestation of gluten sensitivity is very similar 
to irritable bowel syndrome (nervous intestines 
syndrome) and includes the following: 
 

 pain in the stomach, 
 flatulence, 
 abnormality in the work of bowels 

(diarrhea or constipation), 
 systemic manifestations (cognitive 

dysfunction, a headache, fatigue, pain in 
the joints or  muscles, numbness in the 
legs or arms, dermatitis (eczema or 
rash), 

 depression, 
 anemia [9]. 

 
If symptoms appear in childhood, typical 
gastrointestinal symptoms appear (pain in the 
stomach and/or chronic diarrhea), while fatigue 
is the most common among systematic ones [9]. 
Diagnosis of sensitivity to gluten should be 
considered in all patients who have persistent 
intestinal or systematic complaints, and at the 
same time have a regular serological finding. 
Unfortunately, there still doesn't exist a single 
precise biomarker which can with certainty 
point to the existence of sensitivity to gluten. 
Today this diagnosis is made based on the 
appearance of symptoms and intake of gluten, 
compared to placebo-controlled "food challenge" 
symptoms [6]. When the person goes to the 
doctor and gluten sensitivity is suspected, the 
diagnosing process begins. This is done by 
starting a gluten-free diet (getting rid of all 
foods, drinks, medicines, cosmetics, etc. that 
contain gluten). When all of the symptoms 
withdraw we continue with the introduction of 
one item after the other and wait for the 
symptoms to appear. When the symptoms 
appear after the introduction of a new item, we 
know which food or product the patient reacts 
Badbadly to [3]. 
There are a couple of disorders that gluten can 
cause when it is consumed and the individual 
does not react well to it. Some of those disorders 
are: 
OGBC - gluten sensitivity without celiac disease, 
which was discussed in this article. This term is 
used to describe a condition where an individual 
does not have celiac disease or a gluten allergy, 
but has intestinal troubles after consumption of 
food which contains gluten; 
Celiac disease - the main cause of celiac disease 

is sensitivity to gluten, and this is a condition in 
which the immune system attacks its own 
tissues when gluten is consumed. These changes 
mostly they disappear after the start of a gluten-
free diet; 
Gluten ataxia - there is still no clear evidence of 
how this ataxia occurs, but we suppose that the 
antibodies that are formed affect the cerebellum. 
A gluten-free diet can improve neurological 
deficits, but it is not always useful, because 
sometimes damage to the cerebellum can be 
irreversible; 
Dermatitis Herpetiformis - this disorder 
represents unusual skin changes which are 
directly related to gluten and celiac disease, and 
arise as an autoimmune response to gluten 
intake. It is characterized by persistent itching, 
inflammatory papules on the skin and vesicles 
on the forearms, knees, head and buttocks [10]. 
Potential side-effects of gluten-free diet 
 
Most people who are on a gluten-free diet, as 
previously stated, do not have any diseases or 
intolerance to gluten, but still opt for this way of 
nourishment. The main reason for this is a belief    
that a gluten-free diet is healthier than a typical 
high-calorie or grain-rich diet. People who have 
this way of eating often try to alleviate some 
symptoms that have not been confirmed by a 
diagnosis or want a general improvement in 
their health condition, without any previous 
symptoms. Many people believe that a gluten-
free diet is associated with weight loss. There is 
even one study that confirmed this theory (a loss 
of girth in the waist was observed, as well as 
body weight loss and higher levels of 
lipoprotein), but the test group was unreliable, 
so this still remains only a theory [4]. 
 
Even athletes advocated gluten-free diet, 
claiming that improves performance and 
endurance [4]. Athletes have to plan their own 
nutrition in detail in order to have optimal 
performance and of course, for the purpose of 
reducing gastrointestinal symptoms. It is also 
believed that gluten-free diet reduces 
inflammation, however, no theory has yet 
confirmed this. If an athlete has better 
performance that can be because he may 
haveundiagnosed celiac disease or simply is 
losing weightand therebyfeels better and moves 
more easily [11]. 
 
A 2015 study of 910 non-celiac athletes found 
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that 41% practiced gluten-free diet more than 
50% of the time, and only 13% of them did so 
because of a previously diagnosed medical 
condition. 57% reported gluten sensitivity which 
they noticed themselves (stomach ailments and 
fatigue). 28.7% respondents found their main 
source of information online, 26.2% received 
information from coachesor physiotherapists, 
while 17.4% received information from other 
athletes[4]. 
 
The negative side of the gluten-free diet is very 
important. Foods containing gluten (cereals) are 
at the bottom of food pyramid and are so 
important for our health. These foods are good 
option for satisfying daily caloric needs. The 
consequences of a gluten-free diet are: 
A lack of nutrients - cereals from the whole grain 
are rich in fibers, vitamins and minerals. The 
majority of gluten-free pasta and bread are not 
enriched with these micronutrients, which 
makes their natural intake difficult. 
Adding weight - although it wasobserved that 
weight can be lost snacks and refined breads can 
have more fats, sugar and calories, which leads 
to weight increase . 
Price - gluten-free diet is expensive especially for 
our market. In addition to increased financial 
sociopsychological influences were observed. 
This diet requires persistent commitment to 
limited diet and way of life. A person can feel 
isolated or have negative comments from the 
environment [4]. 
 

OGBC like special clinical entity 
Today in the medical world there is much debate 
about whether gluten sensitivity without celiac 
disease really exists. Gluten is perhaps one of the 
most controversial and misunderstood food 
compounds. And if certain persons are 
considered to have sensitivity to gluten, many 
doctors and experts do not accept sensitivity to 
gluten without celiac disease like special clinical 
entity. Why is that so? 
One of the best examples is precisely the proof 
that gluten sensitivity without celiac disease 
actually does not exist. Although the existence of 
gluten sensitivity (without celiac disease) was 
proven in one study, later the same people 
conducted a study and published an article in 
which they claimed and proved the opposite. The 
first paper (which showed the existence of this) 
was published in 2011 and then a study was 
conducted where it was shown that a diet with 

gluten can cause gastrointestinal problems even 
in people who do not suffer from celiac disease 
[12]. However, another paper (showing the 
absence of OGBC) published in 2013 after 
conducting a study on a small group of 
respondents, showed that there are no certain, 
specific responses to gluten. After analyzing the 
data, it was reported that each diet that was 
given to respondents, whether it contained 
gluten or not, encouraged the respondents to 
report deterioration of symptoms. Even when 
subjects were given a placebo, respondents 
again reported deterioration of symptoms. 
Although the group of respondents was small 
(37 people), the data clearly indicated that 
gluten was not to blame for the  symptoms, but 
the reasons were psychological [12]. Precisely 
because of studies like this, most doctors do not 
accept the diagnosis of OGBC or sensitivity to 
gluten without some others, accompanying 
disorders. 
At the same time, the etiology of gluten 
sensitivity is not clearly understood, and 
although it is believed that there exists an 
immunological response to gluten, no study has 
proved it yet. The other potential culprits 
include amylase-trypsin inhibitors (ATI) and 
fructans (found in FODMAPs) [14]. FODMAPs 
(fermentable oligosaccharides, disaccharides, 
monosaccharides and polyols) are part of wheat 
and may play a role in NCGS pathophysiology 
and development of the symptoms. Placebo 
controlled study revealed that the symptoms 
improved with reduced intake of these 
components, so the conclusion is that the 
improvement of the symptoms was not due to 
non-consumption of gluten, but because of 
FODMAPs. Besides, this study showed that two 
gluten-free weeks caused a reduction in 
symptoms compared to that reported during a 
low-fat diet FODMAPs [15]. 
There is still much uncertainty about OGBC, and 
the causes may be gastrointestinal symptoms of 
gastrointestinal infection, medications, previous 
surgical procedures, etc. It requires a lot of time 
to fully understand the mechanism and the real 
cause of origin of sensitivity to gluten.  
 

Conclusion 
Although many people notice gastrointestinal 
complaints after consuming grains and food with 
gluten, non-celiac gluten sensitivity is still not 
recognized as a distinct clinical entity. The 
reason for this is that there is no clear evidence 
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to show that a person has a sensitivity to gluten, 
without having some  other hidden condition or 
that the symptoms are not exclusively of 
psychological nature. 
 
Cereals are the main source of carbohydrates 
and their absorption takes place in small 
intestine, providing energy to us. One should 
always choose whole grain cereals with as little 
sugar and preservatives as possible. If  there is 
no clear indication for that, one should not 
decide on a gluten-free diet. If there is any doubt 
that gluten sensitivity still exists, adoctor should 
be consulted. In case there is a clear diagnosis 
for this a person should start with this diet. 
 

These people should avoid flour, bread, crackers, 
baking mixes, pasta, cereals,  sauces, spices, 
processed meat, beer, etc. Rice, corn, potatoes, 
soybeans, fruits, vegetables, meat, eggs, wine 
and distilled spirits are gluten-free and 
acceptable to eat or drink, but only when these 
products are of completely natural origin, 
because gluten is sometimes used as an additive. 
Many other products may not have gluten in 
them, but gluten may have been used in their 
preparation or packaging. Patients should 
consult a doctor or a nutritionist. 
Debates and conversations about non-celiac 
gluten sensitivity happen every day, but we have 
a long way ahead of us in order to  understand 
this condition properly. 
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THE RELATIONSHIP BETWEEN PHYSICAL ACTIVITY AND DEPRESSION 
 
Aleksandar Zejak 
MEDICINSKI FAKULTET, NOVI SAD, HAJDUK VELJKOVA 3 
 
Summary: Introduction: Physical activity is any movement of skeletal muscles that uses energy. The 
earliest records of purposeful physical activity date as far back as 2500 BC from China, which tells us that 
even then people knew that it was essential for maintaining health. However, today man is more and more 
busy and generally sits most of the day and has no time to move. All this affects our mental health. 
Depression as one of the main problems of today is interesting when it comes to physical activity because 
it is believed that movement can improve its symptoms.  
The aim of the study: The aim of our work is to explain what depression is, what are its symptoms and 
how it is generally treated. However, the main goal is to explain how physical activity affects the 
improvement of depression symptoms.  
Depression: Depression is a mental disorder characterized by feelings of sadness and loss of will and 
interest in most things. It is classified into five different entities. Important for our work is major 
depressive disorder, which, according to statistical data, occurs more and more often. The occurrence of 
depressive disorder is influenced by genetics and environmental factors.  
Physical activity and depression: The positive impact of exercise on mental health is an increasingly 
common subject of research and interest in the general population. There are a number of ways that 
regular physical activity can improve mood and alleviate symptoms of depression. However, certain 
physical activity can also have a negative impact on the psyche.  
Conclusion: In order for physical activity to have a positive impact on health, it is important that it is 
carried out regularly and correctly. A person with depression should choose an activity that suits them, 
preferably in nature. It is also important to eat healthy food, get enough sleep and drink enough water.  
Key words: depression, major depressive disorder, physical activity, mental health, feelings of sadness 

 
Introduction 

By physical activity we mean any movement of 
skeletal muscles that requires energy. Also, it is a 
movement of the body that is made possible by 
the musculoskeletal system and results in energy 
consumption that is greater than what the body 
consumes while it is at rest. Physical activity can 
be doing housework, recreational activities such 
as cycling or running, or going to the gym and 
lifting weights [1]. Physical activity was a 
condition for survival, the survival of the 
individual and the whole community. (Stevo 
Popović). The earliest records of targeted and 
organized exercise come from ancient China 
(2500 BC). Back then, people were encouraged 
to do exercises modeled after the movements of 
animals (tiger) and today our association of 
Kung Fu with violent fighting is wrong. This skill 
actually started as medical gymnastics, and some 
believe it was adapted from yoga, which was still 
popular in India at the time [2]. 
 
Today, man has less and less time for these 

activities because modernization has led to such 
conditions that everything is easier for man. 
Shopping and payment are over the Internet, 
work is done from home, mostly in a sitting 
position, and walking and physical activity have 
become a luxury [3]. 
The Centers for Disease Control and Prevention, 
as well as many other institutions, recommend 
that the general population, and even people 
with certain medical conditions, engage in 
regular physical activity. This is the best way to 
improve public health and prevent disease. 30 
minutes of physical activity of moderate 
intensity, a couple of days a week, and ideally 
every day, has a positive effect on the prevention 
and control of hypertension, diabetes mellitus 
(insulin dependent), osteoporosis and similar 
conditions. But what about mental health, ie 
depression? It is considered that physical 
activity can be very effective for the prevention 
and control of psychiatric diseases [4]. Of course, 
apart from physical activity, it is important what 
kind of air we breathe, what kind of food we eat 
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and what kind of water we drink, as well as in 
what quantity. It seems that these last aspects 
are given special importance, and we rarely hear 
that physical activity is equally important [5]. 
Depression is defined as a mood disorder 
characterized by persistent feelings of sadness 
and loss of interest [6]. When a person is 
suffering from depression it often seems like the 
last thing they want to do is any kind of physical 
activity, however this can be extremely helpful. 
This is precisely what our work deals with. 
 

The goal of the work 
The goal of our work is to explain what 
depression is, how it manifests itself and how to 
recognize it. We will also explain how depression 
is diagnosed and how it is most often treated. 
The main goal of our work is to explain what 
physical activity is and how it has a positive 
effect on mental health, specifically on 
depression, and who should engage in physical 
activity and to what extent. Also, we will 
mention the negative sides of persistent training. 
Depression 
Depression is by definition a mood disorder that 
makes a person sad and prone to losing interest 
and more often affects women. Most people will 
not seek medical help, 60% because of false 
perceptions, and the rest because of stigma and 
prejudice from the environment. 
Depressive disorders are classified into five 
categories and each of them is characterized by 
sadness, emptiness, irritable mood that can be 
accompanied by somatic or cognitive changes. 
The categories of depression are as follows: 
 
Mood regulation disorder, 
major depressive disorder, 
Persistent depressive disorder (dysthymia), 
Premenstrual dysphoric disorder, 
Depressive disorder due to another medical 
condition [6]. 
The World Health Organization estimates that 
the proportion of the population (globally) that 
has depression is 4.4%. These are data from 
2015, which would mean that there were 322 
million people with depression at that time. 
Today, those numbers are much higher, even the 
number from 2015 increased by 18.4% 
compared to 2005 [7]. In 2022, the share of 
depression increased by a whopping 25%, and 
the main reason was the COVID-19 pandemic 
[8]. As we can conclude, depression is not at all a 
naive problem and it is extremely important to 

understand why it occurs and how it manifests 
itself, in order to be able to control it properly. In 
our work, we will specifically deal with major 
depressive disorder. 
Etiology and symptoms 
The etiology of major depressive disorder is 
multifactorial, that is, its appearance is 
influenced by both genetic and environmental 
factors. Depression can also occur in people who 
do not have a positive family history, but the 
chances are three times higher in those whose 
parents suffer from depression. Diseases such as 
Alzheimer's or Parkinson's, stroke, cancer, 
chronic pain or similar conditions increase the 
chances of developing depression. Most people 
react badly to the loss of a close person or some 
unfavorable situation in life, so this can also be a 
reason for depression [6]. 
Symptoms of depression can be: 
Common symptoms of depression include: 
Constantly sad, anxious or "empty" mood, 
Feelings of hopelessness or pessimism, 
Feeling irritable, frustrated or restless, 
Feelings of guilt, worthlessness or helplessness, 
Loss of interest or pleasure in hobbies or 
activities, 
Decreased energy (fatigue), 
Difficulty concentrating, remembering or making 
decisions, 
Difficulty sleeping, early morning awakening or 
oversleeping, 
Changes in appetite or unplanned weight 
changes, 
Pain, headaches, cramps, or digestive problems 
with no clear physical cause and that are not 
relieved even by treatment, 
 
Suicide attempts or thoughts of death or suicide. 
For a person to be diagnosed with depression, 
they must have five symptoms every day, almost 
all day, for at least 2 weeks. One of the symptoms 
that must occur is a depressed mood or loss of 
interest in all activities. It is important to 
distinguish between irritability and depression 
[9]. 
Physical activity and depression 
Depression is usually treated with medication, 
psychotherapy, or a combination of both. What 
kind of therapy will be depends solely on the 
severity of the symptoms and the depression 
itself [9]. However, sometimes the drugs do not 
have the desired effect, but have a counter-effect 
and the patient falls into even greater mental 
problems. Few people know the impact of 
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regular physical activity on mental health, and 
even fewer know how physical activity can affect 
depression. 
The positive impact of physical activity on the 
prevention and control of physical diseases is 
clear, and today there is increasing interest in the 
impact on mental health and depression [5]. 
Even a large number of studies have proven the 
positive effects of exercise on mental health, and 
one even showed that regular physical activity 
significantly reduces the risk of depression. Even 
a single exercise session has also been proven to 
improve mood and reduce symptoms of 
depression [1]. 
Physical activity is a cheap and effective solution 
for all people who suffer from depression or 
simply want to preserve their mental health, and 
at the same time do not want to take medication. 
One study showed that people who exercise 
continuously for a couple of years have a 22% 
lower risk of mental illness. It is very important 
to understand that you should not engage in 
physical activity only if you are at risk of 
developing depression, or if you already have a 
diagnosis. Even if you're in a bad mood, exercise 
can help you feel better and alleviate feelings of 
sadness or loneliness, while also helping you 
sleep better [5]. 
Mechanism of action and recommended dose of 
exercise 
The mechanism of the beneficial effect of regular 
physical activity on depression is described as 
follows: 
distraction, 
Social contact and 
Self-efficacy. 
The effect of distraction is explained by the fact 
that a person diverts attention from unfavorable 
stimuli during and after exercise and directly 
improves mood. The effect of self-efficacy is 
reflected in the fact that the physical activity 
itself is a challenge for the individual and the 
ability to successfully perform it leads to an 
improvement in mood and an increase in the 
sense of self-confidence. Social interaction is 
perhaps the most obvious, given that we 
previously stated that people with depression 
are often isolated and have no desire for 
interactions or any activities. Interacting with 
others helps them have someone to talk to and 
gives them support. Apart from these three 
mechanisms, the effect of physical activity on 
depression is also reflected in the release of 
hormones. During exercise, the neurotransmitter 

monoamine is secreted, and its synaptic 
transmission increases and is said to function as 
an antidepressant. The hormone endorphin 
(enogenic opioid), which is secreted during 
exercise, causes a feeling of calmness and 
improves mood [4]. 
Different studies have shown different results 
and most have come to the conclusion that you 
should train five times a week. The 
recommended time and duration of exercise 
varied, some suggested 150 minutes a week, 
some more than 240 and so on [10]. However, 
the duration of physical activity is less important 
in our opinion. What is important is that the 
person focuses as much as possible on that 
physical activity and applies it regularly. The 
positive physical and mental effects will be 
apparent after a while, but it is also equally 
important that a person eats healthy and drinks 
enough water. 
Excessive exercise and the impact on mental 
health 
For some people, physical activity turns into an 
obsession, that is, they become preoccupied with 
training, which can affect the psyche and 
personal and professional relationships. As a 
consequence of this obsession, a person can 
develop eating disorders, muscle dysmorphia 
(dissatisfaction with appearance), use of 
anabolic steroids, obsession with intense 
training, mood disorders, cycle disorders in 
women and simply too much training [4]. It is 
important to listen to your body and do only 
what pleases the person and makes him feel 
better. 
 

Conclusion 
From all of the above, we can conclude that 
regular and proper physical activity can help 
prevent many diseases, as well as depression. 
However, it can be harmful at the same time if a 
person overdoes it and does not implement it 
properly. You should choose physical activities 
that you genuinely enjoy, that suit your lifestyle, 
and it is always advised that they be outside in 
nature. 
Depression is not a naive condition and it is 
important to have enough real information to be 
able to recognize it in time. For all people who 
suffer from depression or have some other 
psychological problem, it is advised that in 
addition to physical activity, they have the 
following: 
enough sleep, 
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Regular and healthy meals, 
Avoiding alcohol, nicotine, drugs, even medicines 
not prescribed by a doctor. 
Regular physical activity can improve mood and 
is especially beneficial for mild to moderate 
depression. Every type of activity is useful, but 

only when it is done continuously and if it is not 
overdone. It may sound like a difficult process, 
but it is necessary to find the motivation and 
start yourself. 
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Abstract: Dyspepsia is a term originated from the Greek prefix dys- (bad) and the word pepsis (digestion) 
and it means indigestion. Dyspepsia is a symptom which indicates occasional or constant pain in the 
region of the upper abdomen or discomfort which is described in the form of early satiety or a feeling of 
fullness in the stomach. Sometimes it can be accompanied by nausea, vomiting and heartburn. The 
symptoms of dyspepsia are not specific enough to indicate a particular disease. And if indicated, additional 
diagnostics are performed in order to prove or rule out a physical disorder.  
Dyspepsia is a frequent reason for visiting the doctor. About 40% of the world's population has symptoms 
of dyspepsia, most often the working population aged between 20-40 years, equally in both sexes. About 
25% of patients seek doctor’s help, while the rest seek help for their problems at a pharmacy. Dyspepsia is 
the reason for 40% of performed gastroenterology consultations.  
This article presents the clinical picture, therapeutic and diagnostic course, as well as the outcome of the 
treatment of a 53-year-old patient who came to the doctor with symptoms of dyspepsia. The symptoms of 
dyspepsia had lasted for several years before coming to the doctor. During the first examination, an 
anamnesis was taken, the review of systems was performed, and a basic blood test done in the local Health 
center. Given that there was no data on the existence of alarming symptoms in this patient, symptomatic 
therapy and advised change of habits were included, as well as a planned checkup in one month. At the 
checkup, the patient reported a decrease in frequency and intensity of abdominal pain, so it was decided 
to perform additional diagnostics: test for Helicobacter pylori, fecal occult blood test, and ultrasound 
examination of the abdomen. Requested result of FOBT was negative, but the test for Helicobacter pylori 
was positive. 
Ultrasound examination revealed the presence of small calculi in the gallbladder, but there were no other 
significant clinical findings. Eradication therapy for helicobacter infection was included, and an 
examination by a gastroenterologist for further diagnostics (esophagogastroduodenoscopy) was planned. 
Gastroscopy findings were described as chronic non-atrophic gastritis, predominantly antral. A follow-up 
gastroscopy was planned in five-year interval, the patient was given the proton pump inhibitors therapy, 
as well as dietary instructions. 
Given that dyspepsia often occurs in clinical practice, it was necessary to make a proper assessment 
regarding further diagnostics, on the one hand for economic reasons and on the other hand for medical 
reasons. Here, the decision was made to carry out further diagnostics considering the duration of the 
health problems, the presence of the problems during symptomatic therapy, the age of the patient and his 
concerns. Given the absence of alarming symptoms, appointments were scheduled for all examinations, so 
a complete diagnosis of organic dyspepsia was reached after 13 months. 
Key words: dyspepsia, clinical picture, diagnostic tests, therapy 
 

 
INTRODUCTION 

Dyspepsia is a term originated from the Greek 
prefix dys- (bad) and pepsis (digestion) and it 
means indigestion. Dyspepsia is a symptom that 
indicates occasional or constant pain in the 
region of the upper abdomen or discomfort that 
is described in the form of early satiety or a 
feeling of fullness in the stomach. Sometimes it 

can be accompanied by nausea, vomiting and 
heartburn. The symptoms of dyspepsia are not 
specific enough to indicate a particular disease. 
Dyspepsia is a frequent reason for visiting the 
doctor. About 40% of the world's population has 
symptoms of dyspepsia, most often the working 
population aged between 20-40 years, equally in 
both sexes. About 25% of patients seek doctor’s 
help, while the rest seek help at a pharmacy. 
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Dyspepsia is the reason for 40% of performed 
gastroenterology consultations. 
The cause of dyspepsia can be an organic disease 
such as stomach ulcer disease, gastroesophageal 
reflux disease, stomach or pancreatic cancer and 
others, when it is marked as organic dyspepsia. 
If an organic disease is not identified, then they 
are marked as functional dyspepsia. 
The most common causes of dyspepsia are: 
functional dyspepsia up to 60%, peptic ulcer 15-
25%, reflux esophagitis 5-15%, stomach and 
esophagus cancer less than 2%. Less common 
causes of dyspepsia are: biliary diseases, 
pancreatitis, taking some medicines, ischemic 
bowel diseases, parasitosis, malabsorption of 
carbohydrates, systemic diseases, pancreatic 
cancer, and other abdominal tumors. 
The main symptoms are burning, a feeling of 
discomfort and fullness in the stomach that 
occurs before or after eating. It can also be 
accompanied by a feeling of nausea, vomiting, 
heartburn, general weakness, as well as 
belching. If the predominant symptom of 
functional dyspepsia is pain, it is designated as 
ulcer-like dyspepsia, and if the predominant 
symptom is a feeling of discomfort in the 
epigastrium, it is designated as dysmotility-like 
dyspepsia. 
Alarming symptoms are symptoms that may 
indicate the existence of an organic disease 
manifested by dyspepsia, such as ulcer disease, 
cancer of the esophagus or stomach. These 
include: sudden anemia due to bleeding from the 
digestive tract (within the last 10 days), severe 
unwanted weight loss (> 5% within 10 days), 
persistent vomiting within 10 days, dysphagia, 
and the presence of a palpable mass in the 
abdomen. In the presence of alarming 
symptoms, a quick consultation of a 
gastroenterologist is necessary within two 
weeks. 
 

CASE REPORT 
A 53-year-old patient comes to the doctor with 
symptoms that have been going on for several 
years in the form of discomfort in the upper 
abdomen, occasionally a feeling of early satiety, 
occasionally followed by pain and heartburn. 
The symptoms are stronger after taking some 
food and larger meals. Appetite is normal, he has 
not lost weight. The stools are tidy, without any 
appearance of blood and mucus. In case of the 
symptoms’ aggravation, he takes baking soda. He 
occasionally drinks alcohol (once or twice a 

week, 0.3-0.5 l of beer), smokes about 10 
cigarettes a day and has done so for the last 20 
years. Due to back pain, he takes NSAIDs 
(ibuprofen, naproxen, ketoprofen). Family 
history is negative in terms of malignancy of the 
digestive tract. The patient’s son has ulcerative 
colitis. 
Physical examination is performed, the patient is 
in a good general condition, pre-obese, the 
review of the systems is normal, except for the 
light pain in the epigastrium region during deep 
palpation examination. The patient is given a 
written diet on food to avoid, as well as an advice 
on reducing the amount of meals he eats and the 
dynamics of their intake. Recommendation to 
avoid alcohol intake and referral to the Smoking 
Cessation Counseling Center. Pantoprazole 40mg 
is introduced half an hour before breakfast for 
the next two weeks, with further 
recommendation to reduce the dose to 20mg per 
day for another 2-4 weeks. In case of heartburn, 
sodium alginate suspensions are recommended. 
Checkup planned in 4-6 weeks with a basic 
blood test done at the local Health center. 
At the checkup, the patient reports a decrease in 
frequency and intensity of abdominal pain, no 
weight loss, frequent regular stools. Blood test 
and biochemical results with no clinical 
significance. Given that the symptoms are still 
present, it is decided to perform additional 
diagnostics: test for Helicobacter pylori, fecal 
occult blood test, and ultrasound examination of 
the abdomen. Requested result of FOBT was 
negative, but the test for Helicobacter pylori was 
positive. 
On ultrasound, apart from the presence of small 
calculi in the gallbladder, there are no other 
significant clinical findings. A 14-day eradication 
therapy for helicobacter infection is included 
(clarithromycin 2x500mg, amoxicillin 
2x1000mg, bismuth subcitrate 4xdaily, 
pantoprazole 2x40mg, probiotics). After the 
therapy, the patient feels better, symptoms 
occasionally present. 
For further diagnostics an examination by a 
gastroenterologist 
(esophagogastroduodenoscopy) is appointed 
after 4 months.  
The gastroenterologist's diagnosis is Morbus 
refluxualis gastro-oesophageus, and the patient 
is put on the waiting list for gastroscopy, which 
is performed after 7 months. Gastroscopy 
findings are described as chronic non-atrophic 
gastritis, predominantly antral. A follow-up 
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gastroscopy is planned in five-year interval, the 
patient is given the proton pump inhibitors 
therapy, as well as dietary instructions. The 
patient suffers from dyspepsia only when he 
does not pay attention to his diet, during 
frequent use of NSAIDs analgesics and in 
stressful situations, but since the cause of 
dyspepsia symptoms is known, his concern for 
his own health is significantly less. 
 

CONCLUSION 
Given that dyspepsia often occurs in clinical 
practice, it is necessary to make a proper 
assessment regarding further diagnostics, on the 
one hand for economic reasons and on the other 
hand for medical reasons. Here, the decision is 
made to carry out further diagnostics 
considering the duration of the health problems, 
the presence of problems during symptomatic 
therapy, the age of the patient and his concerns. 
Given the absence of alarming symptoms, 
appointments were scheduled for all 

examinations, so a complete diagnosis of organic 
dyspepsia is reached after 13 months. 
In the subsequent checkups, the patient is 
motivated to follow the dietary advice, it is 
explained to him when he needs to take proton 
pump inhibitors and sodium alginate and for 
how long. The controlled use of analgesics, 
mandatory with proton pump inhibitors, is 
explained. He stopped smoking and reduced his 
alcohol intake to a few times a year. Due to his 
stressful lifestyle, he is involved in working with 
a psychologist for training in relaxation 
techniques, which also contributes to the 
reduction of complaints. It is explained to him 
which symptoms and signs are worrisome and 
when it is necessary to report urgently for an 
examination. The patient, who rarely visited the 
doctor, is now interested in conducting 
preventive examinations, and if he has new 
health issues, he consults the doctor and avoids 
self-medication. 
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