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PEDIATRICS 

T.V. Frolova, O.V. Ohapkina, I.I. Tereshchenkova, I.R. Siniaieva  

IMPACT OF ENVIRONMENTAL FACTORS ON THE 
LEVEL OF PHYSICAL GROWTH AND DEVELOPMENT 

OF CHILDREN IN KHARKIV REGION 
Kharkiv National Medical University, Ukraine 

 

Abstract: The study deals with determination of the level of physical development in 2600 children who live in different areas of 

ecological well-being of Kharkiv region. Children living in environmentally disadvantaged areas were found to have accelerated linear 

growth, and the degree of an increase in this index depends on incorporation rate of conditionally toxic microelements (r=0.72). The 

study identified gender-specific impact of environmental factors on children's body weight. Body weight indices in boys living in 

environmentally disadvantaged areas were shown to be below age norms, whereas in girls a decrease in these indices was observed in 

environmentally favorable areas. Environmental deterioration results in imbalanced and impaired cycle of physical development, which 

has a negative effect on health in general. 

KeyWords: children, physical development, ecology. 

———————————————————— 

INTRODUCTION 

Low resistance to harmful environmental factors in chil-

dren has recently become the focus of great concern for 

medical community [1-2]. Despite a recent significant de-

cline in Ukrainian industry, air pollution remains a pressing 

challenge. Road transport is regarded as one of the great-

est sources of pollution with its overall emission of harmful 

substances in the air reaching 52%. Some scientists suggest 

that physical growth of children depends on the extent of 

environmental pollution – moderate pollution activates 

acceleration and high degree of pollution leads to growth 

rate reduction in children [3]. 

Physical growth and development (PGD) in children are 

known to be one of the main objective indices of general 

health. Main PGD criteria include weight, height, head and 

chest circumference et cetera. Growth and development 

were shown to have a nonlinear dependence on the child’s 

age, but it is necessary to consider that these processes 

reflect physiological or pathological processes occurring in 

the body.  

———————————————— 

Corresponding Author: 

Olga Ohapkina, MD, PhD, Professor, Department of 

Propedeutic Pediatrics No. 1, Kharkiv National Medical Uni-

versity, Ukraine.  E-mail: ohapki@mail.ru 

Given the impact of environmental factors on the child’s 

PGD indices, monitoring of PGD changes helps to analyze 

the reactions of the growing organism to exogenous fac-

tors. Moreover, follow-up control of the impact of envi-

ronmental factors on PGD is effective in elaboration and 

administration of preventive measures against PGD im-

pairment. 

 

2 PURPOSES, SUBJECTS AND METHODS:  

2.1 Purpose 

The aim of the study was to establish growth rate 

characteristics of anthropometric indices in children and 

adolescents in relation to the environmental conditions of 

the area of residence. 

2.2 Subjects  

The method of expeditionary examinations of organized 

groups was used to examine 2600 children at the age 

rating from 7 to 17 years old, permanently residing in 

Kharkiv region. Groups of children were stratified on 

the basis of age, sex and environmental characteristics 

of the area of their residence. Thus, the 

mailto:ohapki@mail.ru
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environmentally favourable area, where there are no 

large industrial enterprises, included 676 children 

(group I); relatively unfavourable areas, where the 

average power level enterprises, of mainly agricultural 

directionprevail included 1291 children (group II) and 

environmentally unfavourable areas with large 

industrial complexes and a large number of road 

transport included 633 children (group III).  

2.3 Methods 

The method of expeditionary survey of organized groups 

was used to examine 2600 children aged 7-17 years, per-

manently residing in Kharkiv region. The groups were di-

vided according to the age, sex and environmental charac-

teristics of the area of residence. Thus, 676 children 

(group I) lived in environmentally favorable areas without 

large industrial enterprises; while 1291 children (group II) 

lived in relatively unfavorable areas with medium power 

enterprises, mainly agricultural; 633 children (group III) 

resided in environmentally unfavorable areas with large 

industrial complexes and a considerable amount of road 

transport emissions. The program of expeditionary survey 

of the representative number of children implied clinical 

and history study, anthropometry, assessment of alimen-

tary provision of nutritional homeostasis, determination of 

essential and conditionally toxic microelements in hair by 

mass spectrometry with inductively coupled plasma using 

"ElvaX" device (2008). Hair was selected as a biological 

material due to its exceptionally informative nature re-

flecting the exposure to microelements. ME status exami-

nation involved only the children who did not take vitamins 

or mineral substances for the last 2 months prior to the 

study.  

Statistical analysis was carried out using parametric and 

non-parametric criteria (Student-Fischer test, Van-der-

Waerden test, etc.), probability distribution of characteris-

tics and correlation analysis. 

The study was conducted according to the international 

biotic standards. 

 

Conflict of interests 

There is no conflict of interests. 

 

3 RESULTS AND DISCUSSION 

Evaluation of mineral composition of hair showed that 

microelement profile of group I children was characterized 

by an impaired balance of essential macro- and 

microelements (ME), namely calcium, magnesium and zinc 

secondary to a slight increase in cobalt, chromium and 

strontium (to not more than 15%). In group II children ME 

disorders resulted from an increase in conditionally toxic 

microelements with an increase in strontium by 20% and 

lead by 13%. Group III children were found to have a 

significant shortage of essential abovementioned ME and 

accumulation of strontium to more than 40%, lead to 30%, 

aluminum to 30% and other conditionally toxic 

microelements. 

Assessment of PGD in children of Kharkiv region at large 

showed a reduction in growth rates which may be 

explained by significant socio-economic difficulties of the 

last decade, namely dietary intake quality deterioration, 

unbalanced and irregular meals, reduced motor activity of 

children and adolescents, etc.  

The study of the growth rates in groups under investigation 

identified marked gender-specificity of the environmental 

impact. Thus, the increase in linear growth in boys of all 

ages was significantly higher in group III children than in 

children of groups I and II (p <0.05) and a similar 

dependence was observed in boys of the group II and group 

I (p <0, 05) (Table 1). 

Thus, boys, permanently residing in environmentally 

unfavorable conditions show acceleration in linear growth 

indices, and its degree depends on the extent of 

conditionally toxic ME accumulation (r = 0.72), due to 

biostimulating heterosis-like effect of industrial chemicals 

polluting the environment. 
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Table 1. 

Age-sex height changes (cm) of children living in Kharkiv 

region 

group/sex І group ІІ group ІІІ group 

Age girls boys girls boys girls boys 

7 years old 120.3 120.5 121.6 121.5 118.3 122.4 

8 years old 125.0 123.9 128.1 127.0 122.6 1349 

9 years old 134.8 126.0 132.6 131.5 125.7 138.8 

10 years old 139.7 127.5 137.3 137.4 139.9 142.8 

11 years old 143.6 134.9 142.5 142.8 144.6 148.9 

12 years old 152.5 138.7 147.0 147.4 151.5 152.5 

13 years old 159.9 142.8 153.5 156.2 157.9 160.8 

14 years old 166.5 149.8 161.1 159.2 166.0 163.0 

15 years old 166.7 156.8 166.9 160.9 169.8 164.5 

16 years old 169.8 160.3 173.1 164.2 174.1 168.3 

17 years old 171.8 163.8 175.9 168.8 177.6 176.1 

 

Assessment of linear growth indices in girls aged 7-14 years 

living in different ecological conditions did not reveal any 

significant differences. An increase in this index was also 

observed in group III girls. However, in puberty, at the age 

from 15 to 17 years, girls of groups I and III were found to 

have significant differences in growth indices, with an 

increase in this index in girls from environmentally 

unfavorable areas (p <0.05). 

Evaluation of body weight changes indicated an absence of 

distinct gender relation as opposed to growth. Thus, boys 

under 11 and girls under 16 were shown to have no 

significant differences in the dependence of body weight 

indices on the environmental characteristics of the area 

(Table 2). It should be noted that body weight indices in 

boys of this age were slightly higher among group I boys 

than in boys of groups II and III (p> 0.05). Besides, body 

weight in boys in puberty living in environmentally 

unfavorable areas was below age norms compared to PGD 

in children living in Kharkiv region. 

 

 

 

 

 

 

Table 2. 

Age-sex changes in body weight (kg) of children living 

in Kharkiv region 
 

group/sex І group ІІ group ІІІ group 

Age girls boys girls boys girls boys 

7 years old 24.5 21.7 24.7 25.0 24.3 23.3 

8 years old 28.5 27.7 29.5 26.8 27.9 28.9 

9 years old 31.7 31.4 31.2 27.8 30.2 29.0 

10 years old 35.0 34.6 34.4 33.0 34.8 35.2 

11 years old 39.5 43.2 37.3 37.5 40.2 36.2 

12 years old 45.0 46.9 42.5 42.3 47.0 40.1 

13 years old 50.0 52.4 49.6 48.3 49.3 45.6 

14 years old 52.3 58.6 52.0 51.3 53.8 50.4 

15 years old 56.9 64.0 56.5 52.9 56.3 57.5 

16 years old 58.0 67.3 59.4 62.0 66.1 54.8 

17 years old 60.7 68.8 66.5 64.0 68.8 56.4 

 
As for girls in puberty, it should be mentioned that weight 

indices in group I girls were lower than the corresponding 

indices in group III girls (p <0.05), whereas body weight in 

17-year-old girls of group I was slightly lower as opposed to 

group II girls (p <0.05). 

Proper PGD is known to be characterized by cyclicity with 

accumulation of body weight prior to an increase in linear 

growth, which primarily provides good health in general. 

Evaluation of PGD growth rate in children under investig -

tion showed a significant impact of environmental factors 

on PGD cyclicity. Thus, the largest increase in body weight 

in group I children was observed in 12-year-old girls and 

11-year-old boys (p <0.05). Alternatively, the maximum 

increase in height was observed in 14-year-old girls and 13-

year-old boys (p <0.05). Consequently, PGD processes in 

children permanently residing in areas of conventional 

environmental well-being relate to age criteria of the 

child’s development. 

The maximum increase in body weight in group II children 

was observed in 16-year-old boys and 17-year-old girls. 

However, the highest increase in linear growth in boys was 

observed at the age of 13 years (p <0.05), and in girls at 

the age of 14 years (p <0.05), which may be regarded as a 

pathological basis for further PGD of the child. Disruption 
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of PGD cyclicity in group II children comprised 4 ± 0.35 

years on average (p <0.05). 

The most unfavorable PGD was observed in group III boys, 

with the maximum increase in body weight at the age of 15 

years (it made up not more than 15% on average, p <0.05), 

and the maximum increase in linear growth index at the 

age of 13 years (it made up 12% on average, p <0.05) and 

at the age of 17 years old (it made up 12% on the average, 

p <0.05), which indicates a distinct imbalance in the whole 

PGD process in boys permanently residing in envir-

?nmentally unfavorable areas of Kharkiv region. The 

maximum increase in body weight in group III girls was 

observed at the age of 16 years (it made up 20% on 

average, p <0.05), the maximum increase in linear growth 

occurred at the age of 10 years (it made up 20% on 

average, p <0.05). This disruption of PGD cyclicity in girls 

of this group made up 6 ± 0.4 years on average (p <0.05), 

which certainly conditioned its impact on physical health 

of children. 

Environmental deterioration can lead to an imbalance of 

certain PGD indices, which definitely affects general 

health of children and requires elaboration of a framework 

of preventive measures. 

 

4  CONCLUSIONS 

1. Children permanently residing in unfavorable environ-

mental conditions were found to have an increase in linear 

growth indices, which can be explained by biostimulating 

heterosis-like effect of industrial chemicals polluting the 

environment. 

2. The degree of growth indices acceleration in children 

correlates with the degree of accumulation of conditional-

ly toxic microlements (r = 0.72). 

3. Body weight indices in boys in puberty living in ecologi-

cally unfavorable areas were slightly lower than the age 

norms for physical development of children in Kharkiv 

region, whereas these indices were lower in girls living in 

environmentally favorable areas. 

4. Environmental deterioration leads to an imbalance of 

physical processes and deregulation of cyclic processes of 

body weight accumulation and linear growth rates. 
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РЕЗЮМЕ 
Фролова Т.В., Охапкіна О.В., Терещенкова І.І.,  

Сіняєва І.Р.  

ЕКОЛОГІЧНИЙ ВПЛИВ НА РІВЕНЬ ФІЗИЧНОГО РОЗВИТКУ 

ДІТЕЙ ТА ПІДЛІТКІВ ХАРКІВСЬКОГО РЕГІОНУ. 

У роботі наведені результати дослідження рівня фізич-

ного розвитку 2600 дітей, які мешкають у різних еколо-

гічних умовах харківського регіону. Встановлено, що у 

дітей з несприятливо екологічних районів відбувається 

прискорення лінійного зросту, а ступінь прибавки цього 

показника у дитячому віці має кореляційну залежність 

від ступеню накопичення умовно-токсичних мікроеле-

ментів (r=0,72). Виявлені певні гендерні особливості 

впливу екологічних факторів на показники маси тіла 

дітей. Так, у хлопчиків мешканців екологічно несприят-

ливих районів маса тіла нижче вікових нормативів, тоді 

як у дівчаток нижчі показники маси тіла спостерігаються 

у мешканців екологічно сприятливих районів. Погіршен-

ня екологічного становища призводить до дисбалансу та 

порушення циклічності фізичного розвитку, що негатив-

но впливає на рівень здоров’я в цілому. 

 

Ключові слова: діти, фізичний розвиток, екологія. 
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РЕЗЮМЕ 

Фролова Т.В., Охапкина О.В., Терещенкова И.И.,  

Синяева И.Р.  

ВЛИЯНИЕ ЭКОЛОГИИ НА УРОВЕНЬ ФИЗИЧЕСКОГО РАЗВИ-

ТИЯ ДЕТЕЙ И ПОДРОСТКОВ ХАРЬКОВСКОГО РЕГИОНА  

 

В работе представлены результаты исследования уровня 

физического развития 2600 детей, которые проживают в 

разных по экологическому благополучию районах харь-

ковского региона. Установлено, что у детей, проживаю-

щих в экологически неблагоприятных районах, происхо-

дит ускорение показателей линейного роста, а степень 

прибавки данного показателя зависит от степени накоп-

ления условно-токсических микроэлементов (r=0,72). 

Установлены гендерные особенности влияния экологи-

ческих факторов на показатель массы тела детей. Так, у 

мальчиков, проживающих в экологически неблагопри-

ятных районах, показатели массы тела ниже возрастных 

нормативов, тогда как у девочек снижение этих показа-

телей отмечается в экологически благоприятных райо-

нах. Ухудшение экологического состояния приводит к 

дисбалансу и нарушению цикличности физического 

развития, что негативно влияет на состояние здоровья в 

целом. 

 

Ключевые слова: дети, физическое развитие, эколо-

гия. 
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PEDIATRICS 

M.O. Gonchar, T.B. Ishchenko, V.A. Koval  

MAIN FEATURES OF LEUKEMOID REACTIONS IN 
CHILDREN 

Kharkiv National Medical University, Ukraine 

 

 

Abstract: Leukemoid reactions are abnormal reverse reactions of blood with morphological signs similar to leukemic or sub-leukemic 

manifestations, but with different pathogenesis of these hematological changes.The article presents cur-rent views on etiology, 

pathogenesis, presentation and clinical manifestations in relation to etiological factors, diagnosis guidelines and differential diagnosis 

of leukemoid reactions in children, as well astherapeutic approach in these conditions.. 

KeyWords: leukemoid reactions, children, infections 

———————————————————— 

INTRODUCTION 

Leukemoid reaction (LR) is a secondary symptomaticre-

versible change of the "white blood" in response to a stimu-

lus. So it is a reactive, functional condition of hematopoi-

etic, lymphatic and immune systems secondary to various 

diseasesaccompanied by the development of immature 

white blood cellsin the peripheral blood, which number-

may exceed 50000 per 1 mm3. Thus, LR is an abnormal 

reaction of blood with morphological signs similar to leu-

kemic or subleukemic manifestations, but with different 

pathogenesis of these hematological changes. 

As reactive changes in blood are similar to hematological 

malignancies, it is important to differentiate themfrom 

leukemia. The causes of leukemoid reactions are usually 

evident with marked clinical signs (e.g., inflammation). 

Changes in blood are transient and blood levels return to 

normal when the causes disappear. There are no signs of 

inhibition of normal hematopoiesis. 

 

 

———————————————— 
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Due to general consistent patterns and presentation of 

certain leukemoid reactions, their basic differences from 

leukemia are as follows: leukemoid reactions are mostly 

triggered by bacterial or viral infections, emergency stress 

irritants and also by variousbacterial and nonbacterial 

pathogens, causing sensitization. 

Etiology and pathogenesis 

Leukemoid reactions of myeloid type develop in various 

infectious and noninfectious processes, septic conditions, 

endogenous and exogenous intoxications, severe injuries 

and acute hemolysis. They can particularly be observed in 

various infections (sepsis, tuberculosis, purulent processes, 

lobar pneumonia, scarlet fever, mumps, dysentery), 

intoxication (therapeutic intoxication, including 

sulfanilamide drugs, azotemia, uremia), Chlamydia, 

metastatic tumors of the bone marrow, ionizing radiation 

(radiotherapy). 

Leukemoid reaction of lymphocytic and 

lymphomonocytictypes can be observed in infectious 

mononucleosis, whooping cough, chicken pox, scarlet 

fever, rubella, tuberculosis, poisoning. Individualreactivity 

in children plays a great role in the development of 

leukemoid reactionswith the exception of specific factors 

(viruses, helminths, toxins, infectious agents). 

It should be noted that development of solid tumors is also 

often accompanied by neutrophilic leukemic reactions 

accompanied by thrombocytosis, thrombocytopenia and 

mailto:tanyatb@mail.ru
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erythrocytosis. 

The main link in LR pathogenesis is activation of normal 

hematopoiesis and excessive blood cells output 

toperipheral blood (reactive hyperplasia of leukopoietic 

tissue) and output of immature blood cells into peripheral 

blood. 

Classification 

Leukemoid reaction can be classified according to the 

course of the diseaseand the type of irritation hematopoi-

etic lineage of the bone marrow. 

According to the course of the disease LRsare divided into: 

- Phase of expressed manifestations 

- Phase of recession 

- Phase of normalization with trace reactions 

Accordingto the type of irritation hematopoietic lineage of 

the bone marrow LR sare divided into: 

1. Reactions of myeloid type 

1.1. Neutrophilicleukemoid reactions 

1.2. Eosinophilic leukemoid reactions 

2. Reactions of lymphoidtype 

2.1. Lymphomonocyticleukemoid reactions 

2.2. Lymphocytic leukemoid reactions 

2.3. Plasmocyticleukemoid reactions 

2.4. Leukemoid reaction with blast cells 

3. Secondary (reactive) thrombocytosis 

4. Secondary erythrocytosis 

5. Mixed forms of leukemoid reactions 

6. Rare forms of leukemoid reaction 

6.1. Cytopenia 

6.2. Leukemoid reactions of basophilic type 

The main clinical manifestations of leukemoid reactions 

and diagnostics 

Clinical presentation depends on the underlying disease 

that triggered leukemoid reaction. 

Leukemoid reactions are basically characterized by a high 

level of white blood cells in peripheral blood (with the 

exception of cytopenic leukemoid reaction) and a distinct 

shift in white blood count with singular blast cells. 

Leukemoid reactions of myeloid type differ from moderate 

leukocytosis – often to 12.0-30.0×109/l and a subleukemic 

shift in leukogram to myelocytes, sometimes to 

myeloblasts (myeloblastic type). Leukemoid disorders may 

be observed in blood count without significant 

leukocytosis, and vice versa – mild abnormalities in 

leukogram with stab and singular metamyelocytes 

inincreased leukocytosis (40.0-50.0×109/l). Leukemoid 

reaction of lymphoid type is characterized by moderate 

leukocytosis with absolute lymphocytosis (up to 70-90%). 

Other hematologic parameters usually do not undergo 

significant changes. 

Diagnosis is based on presenting clinical signs of the 

underlying disease, with possible reaction and absence of 

symptoms of leukemic process. Absence of blasts in the 

peripheral blood in patients with severe leukocytosis (30.0-

50.0×109/l and higher) practically excludes hemoblastosis. 

In diagnostic difficulty patients are referred for 

examination of bone marrow and lymph node aspirates. 

Reactions of myeloid type are characterized by a shift to 

the left – from an increased number of stab cells to 

singular blast cells with presence of all intermediate 

forms. The level of hyperleukocytosis and the shift of 

blood count do not always correspond to the severity of 

the underlying disease, but depend on the response of the 

hematopoietic system to the infectious and toxic effects. 

Bone marrow aspirate most often shows an increase in 

immature granulocytes and irritation of myeloid lineage. 

Neutrophilic leukemoid reactions develop in the following 

cases: 

- Infections - sepsis, scarlet fever, purulent processes, 

diphtheria, lobar pneumonia, tuberculosis, dysentery, etc.; 

- Exposure to ionizing radiation; 

- Injuries of the skull; 

- Intoxication (uremia, CO poisoning); 

- Bone marrow metastases of malignant tumors 

- Lymphogranulomatosis; 

- Steroid hormones therapy. 

 

Eosinophilic reactions ("high eosinophilia") develop in 

allergic processes or in diseases with allergies, as well as in 

parasitic diseases. They are characterized by the 

development of a great number of eosinophils (90% 
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leukocytosis at 100×109) and eosinophils may show 

excessive segmentation of nuclei. 

Prognostic assessment of eosinophilic leukemic reaction is 

equivocal: in infections it can be considered as an 

evidence of immune responses,in collagen disease it can 

be regarded as an unfavorable sign; in parasitic and 

helminth diseases eosinophilia does not determine features 

of their course. 

 

Lymphomonocytic leukemoid reactions develop in 

infectious mononucleosis (Filatov and Pfeifferdisease). It 

was first described in 1885 by a pediatrician N.V.Filatov. It 

is a disease of viral etiology. Infectious mononucleosis 

begins acutely with a sudden rise in temperature that 

persists at 39-39.5
0
C during the day. Sometimes fever is 

preceded by prodromal signs: malaise, myalgia, dizziness, 

and systemic lymphadenopathy that subsides in 10-15 days, 

but slight enlargement and tenderness of lymphatic nodes 

may be observed for several weeks, sometimes months. 

Subsequently patients develop enlargement of the spleen 

and sore throat with necrotic changes. At the middle stage 

of the disease patients are found to have leukocytosis 

(10.0-25.0×109/l). Leukogram shows 50-70% of 

lymphocytes with high percentage of monocytes (12 to 40-

50%). Commonly there are atypical mononuclear cells, 

called "lymphomonocytes" (cells are larger than 

lymphocytes, but smaller than monocytes, with monocytic 

form of nucleus and intensively basophilic cytoplasm). 

Lymphomonocytes are modulated T- and NK-lymphocytes, 

which get to the bloodstream by initiation of B-

lymphocytes. Mild anemia, sometimes slight 

thrombocytopenia and neutropenia are also observed. 

Atypical mononuclear cells (reactive lymphocytes) are 

transformed lymphocytes, mostly reactive T-cells that 

provide antiviral protection and proliferative B-

lymphocytes.  

Atypical mononuclear cells are common not only in 

infectious mononucleosis. In health their number is 1/6 of 

the number of lymphocytes. The number of atypical 

mononuclear cells can be increasedin any viral infection 

(acute respiratory viral infections, influenza, hepatitis, 

cytomegalovirus infection, herpes and pediatric 

infections), other infections (yersiniosis, toxoplasmosis, 

chlamydia), vaccination, autoimmune diseases, drug 

intolerance, tumors. 

 

Lymphocytic leukemoid reactions (infectious 

lymphocytosis) develop in acute viral and bacterial 

infections and are characterized by leukocytosis with 

absolute lymphocytosis, an increased level 

ofprolymphocytesin the bone marrow (in peripheral blood 

they are absent). 

 

Plasmocytic leukemoid reactions occur in diseases caused 

by protozoa (toxoplasmosis), viral infections (chickenpox, 

measles, rubella), et cetera. Increased level of plasma 

cells (2%) in splenomegaly, blood and bone marrow is 

typical for this type of leukemoid reactions. 

Leukemoid reactions with blast cells develop in severe 

viral infections (cytomegalovirus, etc.). As for blast cells, 

blast transformation of B-lymphocytesmay be observed in 

the bone marrow, lymph nodes and peripheral blood. 

Secondary absolute erythrocytosis is caused by increased 

erythropoiesis, relative hemoconcentration and 

polycythemia. Plasma volume is typically decreased. It is 

characterized by increased levels of red blood cells, 

hemoglobin and erythropoietin. 

 

Thrombocytosis (platelet count more than500×109/l) may 

be primary, as a result of tumor proliferation of 

megakaryocytes in chronic myeloproliferative diseases 

(essential thrombocythemia, idiopathic myelofibrosis, 

chronic myeloid leukemia), and secondary, reactive. 

Symptomatic (reactive) thrombocytosis is possible in 

malignant tumors, inflammatory diseases, following 

bleeding, hemolytic crises, after surgical operations and 

splenectomy. Secondary thrombocytosis is usually not as 

distinct as primary one and is rarely complicated by 

thrombosis (or bleeding) disappearing after elimination of 

the cause. 
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Leukemoid reactions to the tumor can becharacterized by 

irritation of one lineage of hemopoiesis,(e.g., neutrophilia, 

monocytosis, eosinophilia, erythrocytosis or 

thrombocytosis) or with irritation of several lineages of 

hemopoiesis – mixed leukemoid reactions (neutrophilia and 

thrombocytosis, erythrocytosis and monocytosis, or other 

combinations). Signs of myelemia ("bone marrow in the 

blood") are observedinmiliary metastasestothe bone 

marrowwith neutrophilia and significant left shiftto 

myelocytes, promyelocytes and blasts. The number of 

leukocytes in this case varies from severe leukopenia to 

hyperleukocytosis. Patients are usually found to have 

evident anemia with reticulocytopenia and 

thrombocytopenia. Similar signs can be observed in acute 

erythroleukemia (AML-M6) and acute immune hemolysis. 

Diagnosis is obvious in detecting cancer cells in bone 

marrow aspirate or trepanobiopsy. 

 

Leukemoidreaction with cytopenia is a rare form of 

myeloid reaction, when patients have a left shift in white 

blood count to singular immature forms secondary to 

leukopenia (1500-2500 leukocytes per 1 ml of blood). In 

such cases blood picture resembles chronic myeloid 

leukemia and myelofibrosis. 

 

Leukemoid reactions of basophilic type are rare. Reactive 

basophilia may develop in allergic reactions, hemolytic 

anemia, ulcerative colitis, hypothyroidism, leukemia. 

Hematological diseases such as chronic myeloid leukemia, 

Hodgkin's disease are characterized by eosinophilic and 

basophilic associations. 

 

Differential diagnosis 

As reactive changes in blood are similar to leukemia, it is 

necessary to provide differential diagnosis (Table 1). It is 

generally important to consider that typical signs of tumor 

progression inherent to leukemia are not detected inleu-

kemoid reactions, so metaplastic anemia and thrombocy-

topenia are not observed. As in leukemia, distinct imma-

turities of the peripheral blood to the extent of develop-

ment of blast cells occur secondary to leukemoid reaction.  

 

Table 1 
The main criteria for differential diagnosis of 

leukemoid reactions and leukemia 

 Leukemoid  reactions Leukemia 

Causes Infectious agents, biolog-
ically active substances, 
products of tissue de-
struction 

Carcinogens 

Pathogenesis 1. Activation of normal 
hematopoiesis and ex-
cess of formed elements 
in blood flow (reactive 
hyperplasia of leukopoi-
etic tissue)  
2. Exit of immature leu-
kocytes into the blood-
stream 

The transformation 
of normal haemato-
poietic cells to a 
tumor 

The bone 
marrow 
Peripheral 
blood 

Focal hyperplasia of 
normal hematopoietic 
cells in proliferative reac-
tions. 
The presence of blast 
and immature forms of 
leukocyte, platelet and 
erythrocyte hematopoie-
sis in the proliferative 
reactions.  
Usually leukocytosis is 
present. Rarely - leuko-, 
erythro-, thrombocyto-
penia is present. Signs of 
degeneration of formed 
elements 

Generalized hyper-
plasia of tumor of 
heamatopoietic cells 
Cytopenia or in-
creased level of 
leukocytes is com-
bined with the pres-
ence in the blood of 
leukemic blast cells.  
Leukemic breakdown 
in acute leukemia. 
Signs of degenera-
tion of cells are usu-
ally absent. 

Duration It is temporary, reversible 
and it is not transformed 
to leukemia 

It is saved during the 
disease 

 
But in most cases of leukemoid reaction, except leukemoid 

reaction with blasts, the number of blast elements in pe-

ripheral blood does not exceed 1-2%. It should be noted 

that in differential diagnosis of leukemoid reactions they 

usually develop on the background of severe patient’s con-

dition. Splenomegaly is not typical for leukemoid reactions 

and toxic granulation, vacuolization of nucleus and cyto-

plasm and even intravital disintegration of the nucleus may 

be found in neutrophil cytoplasm. Normal cellular composi-

tion of the bone marrow is indicative of leukemoid reac-

tion. 

Moreover, rapid normalization of peripheral blood occurs 

after elimination of the main etiological factor, which does 

not take place in hemoblastosis. 



INTER COLLEGAS JOURNAL, VOL. 3, No. 1 (2016)                            ~ 12 ~ 
ISSN 2409-9988 
 

  

Therapeutic approach to leukemoid reactions in children 

Prognosis of leukemoid reactions depends on the underly-

ing disease. In most cases prognosis is favorable. 

Specific therapy is generally not required. In most cases 

patients require treatment of the underlying disease and 

associated leukemic reaction. 
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Abstract: The study deals with the assessment of patterns of left ventricular myocardial remodeling in adolescents with hypothalamic 

syndrome of puberty and arterial hypertension depending on endothelial nitric oxide synthase gene polymorphism in intron 4 (4b, 4a) 

and blood serum homocysteine level. 
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———————————————————— 

INTRODUCTION 

 

An increase in the number of younger patients with arterial 

hypertension (AH), which ranks high in the incidence and 

remains a significant medical and social challenge, has 

been observed recently [1-3]. Leading experts emphasize 

that determination of abnormal tendencies to the 

development of hypertension in adolescents, early 

diagnosis and correction of cardiovascular disorders exert a 

positive impact on the health of adults [4-8]. 

Hereditary factors have lately acquired certain significance 

among the causes of risk factors for hypertension and its 

complications. Mapped candidate genes, namely: 

angiotensin gene (AGT), angiotensin-converting enzyme 

gene (ACE) and endothelial nitric oxide synthase gene 

(eNOS) have become a prime focus for experts.AGT gene 

polymorphismis associated with high blood pressure in 

adults and left ventricular hypertrophy [9]. 
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Particular attention has recently been given to the study of 

complications resulting from hypertension, particularly 

impairment of the target organs (heart, blood vessels; 

potential risk factors for cardiovascular complications 

presently include hyperhomocysteinemia [10, 11]. 

The mechanisms of hypertension development in 

overweight adults are well understood. Adaptation and 

subsequent chronic compensatory hypofunction of the 

myocardium in patients with obesity leads to an increase in 

myocardial mass, which can enlarge due to hypertrophy of 

myocardiocytes. At the same time, the increase of the 

heart mass in patients with obesity can be associated with 

the increase in itscontent of fibrous tissue. Activation of 

myocardial fibrosis promotes an increase in the rigidity of 

the walls of the left ventricle reducing myocardial ability 

to relax, which triggers the development of diastolic 

dysfunction. Besides, myocardial fibrosis results in 

depletion of the vascular bed of the coronary arteries and 

a gradual decrease in myocardial contractility, remodeling 

of the left ventricle with subsequent development of 

circulatory failure [12,14]. 

Development of hypertension in adolescents has been 

actively studied [13]. Hypothalamic syndrome of puberty 

(HSP) is one of the diseases occurring in most patients with 

hypertension.  This syndrome basically involves impairment 
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of the system hypothalamus-hypophysis-peripheral 

endocrine organs with the development of insulin 

resistance with lipid metabolism shifts and progression of 

obesity. HSP is not a rare abnormality, but it is rarely 

diagnosed, therefore it is appropriate to study 

pathophysiological mechanisms underlying the formation of 

arterial hypertension in adolescents with HSP, presentation 

of metabolic disorders and methods of early diagnosis. 

In view of the above, early identification of changes in the 

cardiovascular system in adolescents with HSP is relevant 

in childhood, when the groundwork for disease 

development or preservation of health in adults isformed 

[10, 11]. 

 

2 PURPOSES, SUBJECTS AND METHODS:  

101 adolescents with HSP aged 14 to 17 years (average age 

15.8±0.66 years) were examined at Communal Health Pro-

tection Institution "Regional Children's Clinical Hospital" 

and Department of Pediatrics No.1 and Neonatology due to 

past history of high blood pressure episodes. 

The study involved assessment of case histories and 

presentation, physical development with waist measure-

ment (WM), hip measurement (HM), abdominal obesity 

(WM/HM ratio), and body mass index (BMI). The diagnosis 

was specified by 24-hour blood pressure monitoring (ABPM) 

using MD plus unit (Russia, Novosibirsk). The state of cardi-

ovascular system was evaluated by Doppler echocardiog-

raphy with standard technique recommended by the Asso-

ciation of Echocardiography [1]. 

Polymorphism of endothelial nitric oxide synthase gene 

was studied by polymerase chain reaction. Homocysteine 

level inblood serum in patients with different genotype 

was evaluated by immunoenzyme assay (ELISA). Statistical 

data processing was carried out using STATISTICA-6 soft-

ware with parametric and nonparametric methods. 
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3 RESULTS AND DISCUSSION 

The examination of 101 adolescents with hypothalamic 

syndrome of puberty showed the following genotypes: 

genotype 4b4b in 47 (46.53±4.99%) children, genotype 

4b4a in 43 (42.57±4.95%) adolescents and genotype 4a4a in 

11 (10.89±3.12%) teenagers. 

The relation of certain biochemical indices to patient’s 

genotype was assessed by a dispersive analysis version, 

namely Kruskall-Wallis test. 

The study revealed statistically reliable differences in a 

number of indices in patients with various genotypes, par-

ticularly insulin (p<0.05), homocysteine (p<0.001), triglyc-

erides (TG) (p<0.05),very low density lipoproteins(VLDL) 

(p<0.05), average systolic blood pressure during the 

night(ASPP(n)) (p<0.05), increase in the thickness of the 

posterior wall of the left ventricle in percent (%PWLV) 

(p<0.05), glomerular filtration rate (GFR) (p<0.05) (Table 

1). 

 

Table 1 

The metabolic and structurally functional indicators 

depending on the genotype. 

 

 

(Note:Me- median, LQ- lower quartile, UQ- upper quartile; 

TG-, triglycerides, VLDL- very low density lipoproteins; 

ASBP(n)- average systolic blood pressure during the night; 

GFR- glomerular filtration rate. P-  between groups of the 

genotypes 4a4a, 4b4b.) 
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Thus, patients with genotype 4a4a were found to have the 

highest level of insulin in blood serum and dyslipidemia; 

besides, patients-carriers of allele a were more frequently 

diagnosed with signs of myocardial remodeling with in-

volvement of the posterior wall of the left ventricle. 

Patients with genotype 4b4b were shown to have the high-

est indices of average systolic blood pressure during the 

night. Genotype 4b4a is perhaps an average version be-

tween the previous two genotypes. 

Thus, it is possible to assume that allele influence and, in 

particular, the most "unfavorable” genotype 4a4a, is medi-

ated through a number of metabolic disorders, resulting in 

the progression of atherosclerosis, endothelial dysfunction 

and myocardial remodeling of the left ventricle.  

Interesting data were obtained in the analysis of homocys-

teine levels in blood serum of patients with different geno-

type. The study showed the following findings: in patients 

with genotype 4b4b its level amounted Me = 11.8 [6.9; 

17.3] mcmole/l. In children with genotype 4b4a it com-

prised Me = 12.2 [7.9; 19.3] mcmole/l. In the group of 

adolescents with genotype 4a4a the level of homocysteine 

was Me = 2.9 [2.5; 4.6] mcmole/l.  

Thereafter, the patients were divided into 4 groups accord-

ing tocluster 1, 2, 3 or 4, that is by the level of homocyste-

ine in blood serum (Table2). 

 

Table 2. 

The level of homocysteine in the blood serum of pa-

tients carried to different, clusters mcmole / l. 

 

 
Note: 
Me- median, LQ- lower quartile, UQ- upper quartile. 
 

Thus, the first cluster included 11 adolescents with the 

lowest content of homocysteine in blood (2.43 ± 0.31 

µmol/l). The second cluster (n = 34) comprised patients 

with the level of homocysteine corresponding to normal 

indices (6.65 ± 1.94 µmol/l). The third cluster involved 38 

patients with the increased level of homocysteine in blood 

serum (13.68 ± 2.45 µmol/l). The fourth cluster consisted 

of 18 children with high level of homocysteine (29.56 ± 

8.42 µmol/l). 

Assessment of the heart remodeling variants according to 

the level of homocysteine showed that in the group of 

children with normal and increased homocysteine level the 

myocardial mass index of the left ventricle (LV) was within 

the normal range, while the relative thickness of LV wall 

tended to increase.The patients with the highest level of 

homocysteine were found to have a significantly reliable 

enlargement of the relative thickness of LV wall (p <0.05) 

and an increase in the myocardial mass index of the left 

ventricle (p <0.05). 

The study showed that progression of hyperhomocyste-

inemia was accompanied by an increase in the incidence of 

restrictive diastolic LV dysfunction as compared to adoles-

cents with normal blood serum homocysteine level (p 

<0.05). 

 

Fig. 1.The frequency of diastolic dysfunction in chil-

dren with different levels of homocysteine in the serum. 
 

 

Thus, an increase in blood serum homocysteine level influ-

ences the development of LV myocardial remodeling. In 

normal homocysteine level myocardial geometry is within 

normal range, whereas an increase in homocysteine level 

results in the development of concentric remodeling and-

concentric hypertrophy of LV myocardium in children with 

the highest level of homocysteine, which reflects regulari-

ties of LV myocardium remodeling. 

We investigated blood serum homocysteine level in adoles-
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cents with different ENOS genotype. The most obvious 

differences between the indices of homocysteine in blood 

serum were observed between patients with 4a4a and 4b4b 

genotypes. 

The nature of these distinctions was clarified by identifica-

tion of alleles a and b as a sign of "GROUP" sample stratifi-

cation, as well as by regression analysis in the subgroup of 

patients with allele a (hereafter - Group A) separately and 

in the subgroup of patients with allele b (hereafter- Group 

B). 

Thus, the study showed that patients-carriers of allele b 

with the growth of body mass and progression of abdominal 

obesity (WM/HM ratio) were more likely to have an in-

crease in the level of homocysteine in blood serum. It 

promoted progression of hypertension in this cohort of 

patients. Blood pressure stabilization was rather associated 

with the involvement of kidneys.The growth of body mass 

increased the volume of circulating blood and viscosity of 

blood. Moreover, fatty tissue might release angiotensino-

gen which resulted in dysfunction of kidneys, responsible 

for the long-term regulation of blood pressure by changing 

the activity of RAAS and sodium-volume-dependent sys-

tems. Hyperhomocysteinemia itself, as was stated above, 

promoted myocardial remodeling of the left ventricle. 

Thus, patients-carriers of allele b, were found to have a 

decreased cavity of LV myocardium (concentric remodel-

ing). It was reflected by sphericity index rateswhich as 

well as the height of the left ventricle decreased in hyper-

homocysteinemia progression. 

The results for group A regression are shown in Fig. 2. Indi-

ces of average diastolic blood pressure during the day and 

night and average systolic blood pressure during the day 

and night should be considered the most influential in 

prognosis of homocysteine level in blood serum for allele a 

carriers. 

Progression of arterial hypertension in this cohort of pa-

tients was associated with a change of vascular tone.As 

was mentioned above, destabilization of vascular wall in 

genotype 4a4a was influencedby the altered levels of tri-

glycerides, lipoproteins of very low density and hyperinsu-

linemia. 

  

regression results for a dependent variable: HOMO 
(tabl_natali_HOMOx3.sta) R= .64386623 R2= .41456372 
Correct. R2= .37348048 F(8.114)=10.091 p<.00000 Standart 
error of estimate: 8.7864 

  beta SE,β B SE, B t(114) p-level 

      -38,113 13,491 -2,825 0,006 

SADD -0,564 0,174 -0,629 0,194 -3,248 0,002 

DADD 0,706 0,139 1,021 0,201 5,070 0,000 

SADN 0,586 0,166 0,651 0,185 3,519 0,001 

DADN -0,562 0,158 -0,748 0,211 -3,544 0,001 

 

Fig. 2.The summary table of model of linear regression 

for group A when calculating in statistical environment 

to the STATISTICA. 
Note: SADD- average systolic blood pressure during the 
day, DADD - the average diastolic blood pressure during 
the day, SADN - average systolic blood pressure during the 
night, DADN- the average diastolic blood pressure during 
the night, VrSD - variability of systolic blood pressure 
during the day, VrSN- variability in systolic blood pressure 
overnight, TZS2 - the thickness of the back wall of the left 
ventricle in diastole, OTS - relative wall thickness of the 
left ventricle. 
 

Literature data confirm that nitrogen oxide production is 

decreased in patients-carriers of allele a [15-17], triggering 

endothelial dysfunction. In progression of arterial hyper-

tension and hyperhomocysteinemia these patients develop 

an increase in the thickness of left ventricular posterior 

wall and relative thickness of left ventricular wall – an 

integral indicator of myocardial LV remodeling, which is 

the most typical for concentric hypertrophy of LV myocar-

dium. 

Thus, hypothalamic syndrome of puberty is a disorder in 

children, which develops with arterial hypertension, ab-

dominal type of obesity, disruption of lipid range of blood, 

hyperinsulinemia. Considering the metabolic essence of 

HSPas a "prototype" of metabolic syndrome in adults, it is 

possible to consider that patients with HSP in adulthood 

are likely to develop cardiovascular impairments. If meta-

bolic disorders typical for HSP have a significant effect on 

vascular endothelium, in future it will ultimately result in 

endothelial dysfunction, myocardial LV remodeling, devel-

opment of diastolic and systolic dysfunction. 
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4  CONCLUSIONS 

1. The increased blood serum homocysteine level (≥10.40 

µmol/l) and high homocysteine level (≥21.0 µmol/l) in 

adolescents is associated with hypothalamic syndrome of 

puberty with signs of myocardial remodeling and diastolic 

function of the left ventricle. Progression of hyperhomo-

cysteinemia results in a decrease in indices of LV cav-

itysphericity. 

2. Assessment of endothelial nitric oxide synthase (eNOS) 

gene polymorphism in adolescents with hypothalamic syn-

drome of puberty determined genotype 4b/4b in 47% of 

children, genotype 4b/4a in 43%, genotype 4a/4a in 11% of 

adolescents. Genotype 4a4a is unfavorable concerning the 

development of metabolic disorders and is characterized 

by the highest level of immunoreactive insulin in blood 

serum (33.2 (16.5; 40.1) uIU/mL), an increased level of 

triglycerides (1.41 (1.18; 1.64) mmol/l). 

3. Adolescents with hypothalamic syndrome of puberty, 

accompanied by arterial  hypertension with different eNOS 

genotypes, who carry allele b typically develop concentric 

remodeling (p <0.05), whereascarriers of allele aundergo 

remodeling of a left ventricular myocardium by the type of 

concentric hypertrophy. 
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OF BRONCHOPULMONARY DYSPLASIA 
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Abstract: Bronchopulmonary dysplasia is one of the pressing challenges in pediatrics, which significance goes beyond the field of 

neonatology and is regarded as a chronic obstructive disease of young children. The article presents an assessment of typical chest 

radiographic findings detected by spiral computed tomography according to the form of the disease. 

KeyWords: Bronchopulmonary dysplasia, spiral computed tomography, chest cavity, children. 

———————————————————— 

INTRODUCTION 

A concept of natural disease development has been formed 

for a number of pathological conditions, that is disease 

course from the onset to regress or control, which is 

understood as the programs aimed at reducing the 

incidence or prevalence or elimination of these diseases. 

Bronchopulmonary dysplasia in this regard is not an 

exception [1].  However, despite the scientific process in 

the study of etiological factors, pathogenesis and clinical 

presentation of bronchopulmonary dysplasia, the desired 

level of control over the disease has not been achieved [1, 

2].  

The diagnosis of bronchopulmonary dysplasia (BPD) is 

clinical radiological. According to the literature, 

radiological methods are leading not only in the diagnosis 

of BPD, but in recognition of its consequences and 

complications [3, 4, 6]. Radiographic study is used for 

follow-up monitoring of the disease development in the 

lungs. W. H. Northway described 4 radiographic successive 

stages of BPD. However, not all children demonstrate 

stages in BPD formation.  

———————————————— 
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Development of BPD is possible with minimal radiographic 

changes inherent to the new form of BPD and do not fit 

those described by W. N. Northway. This requires further 

study of this issue. The methods of X-ray diagnosis visual-

ize macrostructure and anatomical topographic features of 

the respiratory organs [6]. According to many authors, the 

combined analysis of these data and the findings of clinical 

and laboratory investigation can improve sensitivity and 

specificity of each of them as well as allow to switch from 

probable to nosological diagnosis. Many researchers con-

sider that doing plain chest X-ray the doctors face the 

problem of projection and summary distortion of the pul-

monary picture. And it is not always regarded as morpho-

logical changes characteristic of bronchopulmonary dyspla-

sia [6, 7]. This is due to the fact that traditional radiog-

raphy is insufficiently informative because due to superpo-

sition and subtraction the X-ray images poorly resemble a 

morphological substrate, which sometimes complicates 

clinical and radiological diagnosis of BPD [6]. Therefore, 

the search for more informative and highly sensitive imag-

ing methods was justified. Introduction  of  spiral comput-

ed tomography (SCT) into the diagnosis of chronic lung 

diseases in children, which is due to its high sensitivity has 

the ability to detect the details inaccessible by the tradi-

tional X-ray examination, led to a real revolution in this 

area. According to many authors, the advantages of CT 

include the capability to explore subtle signs of parenchy-

mailto:chernenko.larysa@gmail.com
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mal changes in a separate section of the lungs, spatial 

location of trachea, vessels, bronchial tree [6, 7]. Thus, 

radiographic diagnosis is the leading instrument in identifi-

cation of bronchopulmonary dysplasia in children. Howev-

er, the data of Ukrainian and foreign literature are contro-

versial and the problem has not been investigated in de-

tail, which dictates the need for further improvement and 

refinement of radiological semiotics of bronchopulmonary 

dysplasia, according to the form of the disease, determina-

tion of prognostic signs of respiratory and cardiovascular 

complications in children with bronchopulmonary dyspla-

sia.  

2 PURPOSES, SUBJECTS AND METHODS:  

2.1 Purpose 

To improve diagnosis of various forms of bronchopulmonary 

dysplasia by identification of specific radiological changes 

using spiral computed tomography of the chest. 

2.2 Subjects  

The study was conducted at the Department of Pediatrics 

No. 1 and Neonatology of KhNMU (Head of Department – 

Doctor of Medical Science, Professor H.S.Senatorova) at 

Regional Centre for Diagnosis and Treatment of 

Bronchopulmonary Dysplasia in Children (Head of the 

Center – Candidate of Medical Science, O.L.Logvinova) of 

Kharkiv Regional Children Clinical Hospital (Head Doctor – 

Candidate of Medical Science, Associate Professor 

H.R.Muratov). 

The study group included 71 children aged 1 month - 3 

years, of them 35 (49.3%) were diagnosed with classical 

form of BPD (group 1), 19 (26.8%) a new form of BPD 

(group 2), 17 (23.9%) full-term BPD (group 3).  

2.3 Methods 

The diagnosis of bronchopulmonary dysplasia was made 

according to the International Classification of Diseases, 

revision 10 (P 27.0). Severity criteria were determined by 

clinical forms of bronchopulmonary diseases in children of 

Russian Respiratory Society (2009) [8]. Radiographic crite-

ria were evaluated on the 28th day of life by spiral com-

puted tomography of the chest in the phase of physiologi-

cal or pharmacological sleep. The study was performed in 

accordance with the ethical principles of medical research 

involving human subjects that have been approved by Hel-

sinki Declaration. Statistical analysis of the findings was 

performed using statistical software package Statistica 7.0. 

Median (Me) and interquartile scope (Lq - bottom quartile; 

Uq - top quartile) were determined for samples with dis-

tribution that did not comply with Gaussian law. Non-

parametric U-Mann-Whitney test (MW) was used to com-

pare two samples. To compare the values, which were 

characterized by opposing more than 2 points, Kruskal–

Wallis analysis of variance was used, the differences were 

considered probable with Bonferroni adjustment (at p^= p 

/ k, where k is the number of paired comparisons). Fisher’s 

criterion (F) was used to compare two variances. The 

method of angular transformation of F-test assessment was 

used to contrast sample particles. The findings were con-

sidered statistically significant at values of p <0.05. 

2.4 Conflict of interests 

There is no conflict of interests. 

 

3 RESULTS AND DISCUSSION 

Group age patterns in children with BPD coincided with the 

relevant trends in general, namely, demonstrated statisti-

cally significant predominance of patients of the first year 

of life among the total number of patients (Group 1 – 81.4 

± 6.0%;  Group 2 – 77.4 ± 9.1%; group 3 – 61.1 ± 7.5%, re-

spectively). By sexual dimorphism the majority of children 

with various forms of bronchopulmonary dysplasia were 

boys. 

Multiple comparison using Kruskal–Wallis analysis of H cri-

terion for gestation term and birth weight high (Table 1) 

allows to suggest that statistical characteristics of differ-

ent groups of children with bronchopulmonary dysplasia 

were quite different, and the level of these values de-

pended on a particular group. 
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Table 1 

Statistical characteristics of the parameters of gesta-

tion period and body weight in children with  

bronchopulmonary dysplasia 

 

 

Parameter 
Statistical 

value 

Groups 

Group 1 Group 2 Group 3 

Gestation 
period  

         Me 32 27 38 

( Lq; Uq ) (28; 34) (26; 30) (38; 39) 

KW ANOVA by Ranks: H=44.9, p=0.0000; MW U Test: p1-

2=0.0007;p1-3=0.0000; p2-3=0.0000; 

Body 
weight at 
birth 

         Me 1700 1105 2835 

( Lq; Uq ) 
(1100; 
2390) 

(800; 
1450) 

(2480; 
3500) 

KW ANOVA by Ranks: H=32.5, p=0.0000; MW U Test: p1-

2=0.005; p1-3=0.00001; p2-3=0.0000 

 
In pairwise comparison with nonparametric Mann-Whitney 

(MW) method, p <0.017 was taken as the level of statistical 

significance of differences between the groups, according 

to Bonferroni correction. The presence of possible differ-

ences in children with bronchopulmonary dysplasia was 

determined only by gestation period and birth weight, 

reflecting the immaturity of all organs and, first of all, 

bronchopulmonary system. The assessment of correlations 

between groups 1 and 2 demonstrated that the level of 

correlation between the gestation period and the duration 

of mechanical ventilation was significantly higher (p = 

0.0199) than between the period of gestation and birth 

weight (p = 0.2024) and between birth weight and duration 

of mechanical ventilation (p = 0.8001). Mature children 

with bronchopulmonary dysplasia were not found to have 

possible links between the period of gestation, birth 

weight, duration of mechanical ventilation and oxygen 

dependence (all p> 0.05). Primarily, this is due to the fact 

that the children from group 3 were full-term and failure 

of spontaneous unassisted respiration was not associated 

with the development of respiratory disorders inherent to 

premature babies, but the presence of comorbidities, 

which severity necessitated artificial ventilation (CNS con-

genital lesions, abnormal development, and surgery). 

Assessment of specific radiological changes on plain chest 

film in bronchopulmonary dysplasia showed that fibrosis 

and interstitial changes in Group 1 were diagnosed only in 

every eighth child, Group 2 - one in four, and  group 3 - 

every second child (Table 2).  

Table 2 

The frequency of radiographic changes of the chest  

in children with bronchopulmonary dysplasia 

Sign  

Group 1 Group 2 Group 3 

n=35  n=7  n=12 

р%±sp% р%±sp% р%±sp% 

Signs of hyperin-
flation: 

      

-increased lung 
markings 

74.3±7.4 71.4±18.4 83.3±11.2 

 -enriched lung 
markings 

100.0±0.0
2 

71.4±18.4 83.3±11.2 

-lengthening of the 
lung fields 

57.1±8.4 42.9±20.2 58.3±14.8 

-indistinct lung 
fields 

48.6±8.5 14.3±14.3 66.7±14.2 

-increased trans-
parency of the  
lung tissue 

71.4±7.7 57.1±20.2 58.3±14.8 

Fibrosis or intersti-
tial changes 

22.9±7.2 57.1±20.2 16.7±11.2 

 
That is, changes in plain X-ray investigation cannot always 

be interpreted as morphological features of bronchopul-

monary dysplasia. According to the literature, pathomor-

phological signs of bronchopulmonary dysplasia at post-

mortem examination develop on the 6th day of the infant’s 

life [9]. It is not surprising that changes on CT scans of the 

chest were detected in all the examined children with 

various forms of BPD. All children with bronchopulmonary 

dysplasia, regardless of the particular form, were found to 

have fibrotic changes in the lung parenchyma, adhesions, 

pleural thickening and emphysema (Table 3). However, 

evaluation of CT changes in the lungs in children with vari-

ous forms of BPD demonstrated some peculiarities. In 

Group 1 children mosaic marking of lung tissue was ob-

served much more frequently than in Group 2 (F1-2=4.4; 

p<0.05), and areas of consolidation occurred significantly 

more often than in Group 3 (F1-3=4.05; p <0.05). In Group 

2 relative number of children with pleural thickening and 

pneomocele was significantly higher than in Group 3 (F2-

3=4.11; p <0.05 and F2-3= 6.0; p <0.05, respectively). 
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Table 3 

The frequency of radiographic changes of the chest 

in children with bronchopulmonary dysplasia 

Sign  

Group 1 Group 2 Group 3 

n=35  n=7  n=12 

р%±sp% р%±sp% р%±sp% 

Thickening of interlobu-

lar septum 
42.9±8.4 26.3±10.3 31.3±11.9 

Thickening of intralobu-

lar  interstitial tissue  
40.0±8.4 36.8±11.3 68.8±11.9 

Striped parenchymal 

bands 
40.0±8.4 42.1±11.6 18.8±10.1 

Pleuropulmonary adhe-

sions 
17.1±6.4 26.3±10.3 12.5±8.5 

Pleurophrenic adhesions 20.0±6.8 10.5±7.2 12.5±8.5 

Pneumocele 11.4±5.4 31.6±10.9 6.3±6.3 

Frozen  glass sign  34.3±8.1 47.4±11.7 25.0±11.1 

Fibrotic parenchymal 

scars 
34.3±8.1 31.6±10.9 50.0±12.9 

Increase and defor-

mation of the lung mark-

ings pattern 

34.3±8.1 21.1±9.6 37.5±12.5 

Net picture 14.3±6.0 10.5±7.2 43.8±12.8 

Thymomegaly 5.7±3.9 10.5±7.2 0.0±0.06 

Reduced lung airiness 14.3±6.0 5.3±5.3 12.5±8.5 

Areas of lung tissue 

consolidation 
8.6±4.8 5.3±5.3 0.0±0.06 

Mosaic of lung marking 8.6±4.8 0.0±0.05 6.3±6.3 

Pleural thickening 2.9±2.9 15.8±8.5 0.0±0.06 

 
Every second child of Group 3 had interlobular interstitial 

thickening (F3 = 5.1; p <0.05), and the proportion of chil-

dren who were diagnosed with net picture in the lung tis-

sue was significantly greater in contrast to the children of 

Groups 1 and 2 (F1-3= 5.1, p <0.05; F F2-3= 5.5, p <0.05). 

Thus, assessment of frequency of SCT changes in children 

with various forms of bronchopulmonary dysplasia allowed 

to suggest that radiographic methods, especially spiral 

computed tomography of the chest, are a "gold standard" 

in the diagnosis, follow-up monitoring of the disease de-

velopment in the lungs and evaluation of the response to 

treatment 

4  CONCLUSIONS 

1. Spiral computed tomography of the chest can detect 

minimal changes of the lung parenchyma and thus, plays 

an important role in the diagnosis of bronchopulmonary 

dysplasia in children.  

2. Children with classical form of bronchopulmonary dys-

plasia much more frequently develop diffuse striped fibro-

sis secondary to significant hyperinflation, reflecting more 

severe lesions in the lung tissue.  

3.  Interstitial changes with minimal signs of fibrosis are 

more likely to occur in patients with a new form of bron-

chopulmonary dysplasia, as evidenced by the more fre-

quent incidence of pneumocele.  

4. Full-term children with bronchopulmonary dysplasia 

were found to have signs of thickening and intralobular 

interstitial net picture with marked fibrotic changes of the 

lung tissue. 
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DIGEORDGE SYNDROME 

(Case) 
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Abstract: The article presents a clinical report on DiGeorge syndrome. The study involved the assessment of disease presentation, 

diagnosis, inpatient management and recommendations for the follow-up treatment at home. 

Key Words: DiGeorge syndrome, primary immune deficiency, children, treatment. 

———————————————————— 

Patient T., a 1.5-months-old boy, was admitted to the 

Intensive Care Unit in a severe condition due to 

cardiorespiratory failure and absence of spontaneous 

respiration, and was intubated with an oro-tracheal tube. 

Assessment of the past and disease history showed that the 

child was from the 4th pregnancy, 2-nd spontaneous 

vaginal delivery at 38 weeks of gestation. During this 

pregnancy his mother experienced a threatened 

miscarriage at 24 weeks, an acute respiratory viral 

infection at 26 weeks, and asymptomatic bacteriuria from 

the 34-th week. Ultrasonography did not reveal any 

abnormalities at 11-12 weeks of gestation and anything 

abnormal at 25-26 weeks; echoscopic examination of fetus 

at the 34-th week detected signs of multiple congenital 

malformations (congenital heart disease, dilation of the 

right compartment of the heart and pulmonary artery, 

enlargement of the cavity of septum pellucidum to 9 mm). 

The findings were also indicative of hypoplasia or agenesis 

of the corpus collosum, hypoplasia of the vermis cerebelli, 

varus of the right foot, hydrocele, single umbilical artery, 

placental hypoplasia and polyhydramnios.  
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Family history was aggravated by multifactorial diseases:  

the child's mother (34 years old) had chronic pyelonephritis 

in remission, varicose veins of the legs. His father (36 years 

old) was healthy. His brother (7 years old) and sister (9 

years old) were healthy.  

At birth the child weighed 3150 g, his height was 53 cm, 

head circumference — 34 cm, chest circumference — 34 

cm, Apgar score:  1 min — 7 points (2-2-1-1-1), 5 min – 8 

points (2-2-1-1-2). 

On the second day after the birth he was referred to a 

surgical correction of сongenital heart defect (expansion 

of the aortic arch, aortic coarctation, ligation of patent 

ductus arteriosus) at Cardiosurgery Department. Eight 

days after surgical intervention he was transferred to 

Perinatal Center, where he was rendered respiratory 

support due to absence of spontaneous respiration.  

He was diagnosed with hypoplastic left-heart syndrome, 

moderate hypoplasia of the left ventricle and aortic valve, 

hypoplasia of the aortic arch, patent ductus arteriosus, 

secondary atrial septal defect. The patient was examined 

by a geneticist, DiGeorge syndrome was suspected. 

He was treated using open resuscitation system Aveo with 

respiratory support, received nutrition through a feeding 

tube, and was administered furosemide, captopril, 

verospiron, antibacterial, fungicide and 

immunomodulatory therapy as well as feet bandaging.  

mailto:ologvinova76@mail.ru
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The child’s condition remained severe due to evident signs 

of cardiorespiratory failure and absence of spontaneous 

respiration. He was referred to further follow-up 

treatment in a multi-field hospital.  

On admission his consciousness was clear, his skin was 

pale; widespread venous network, underdeveloped 

subcutaneous fat layer, signs of connective-tissue 

dysplasia (hypermobility of the joints, hyperextensibility 

of the skin, varusof feet), rightsided hydrocele were 

detected. Visible mucous membranes were pink. Body 

temperature was within normal range. His heart rate was 

160/min, BP — 80/60 mmHg, SpO2 — 99%,body mass –3950 

g,height –54.8 cm; head circumference — 36.5 cm, chest 

circumference — 35.3 cm.  

The patient was intubated with an oro-tracheal tube, his 

respiration was harsh, and wheezing was not heard. Heart 

tones were rhythmic. The abdomen was soft, deeply 

palpable in all areas. The liver was enlarged to 3 cm 

below the costal margin, the spleen is +2 cm below the 

costal margin. Bowel movements were normal. 

On admission the following diagnosis was made: DiGeorge 

syndrome, multiple congential malformations, сongenital 

heart defect: hypoplastic left heart, hypoplasia of the 

aortic arch, aortic coarctation, patent ductus arteriosus. 

After surgical intervention the patient had secondary 

atrial septal defect, cardiomegaly, aplasia of the thymus, 

congenital malformation of the urinary system: grade IV 

hydronephrosison the leftside, congenital right clubfoot, 

bilateral pneumonia with confluent foci. The patient was 

referred to laboratory and instrumental studies with 

consultations by the specialists of related fields. 

-Blood count: 
The 
day in 
the 
statio
n /№ 

H
b
 

R
B
C
 

R
e
ti

c
u
o
c
y
te

s,
 %

 

P
la

te
le

te
s 

W
B
C
 

b
a
so

p
h
il
s 

e
o
si

n
o
p
h
il
s 

g
ra

n
u
lo

c
y
te

s 

 l
y
m

p
h
o
c
y
te

s 

m
o
n
o
c
y
te

s 

2nd/1 79 2,8 0,87 146 4,6  1 55 36 8 

4th/2 93 3,2 0,87 139 6,7  2 70 17 10 

9th/3 74 2,6 0,5  4,3  1 60 31 8 

13th/
4 

125 4,1 0,9 213 8,6  1 65 25 9 

17th/
5 

97 3,3 0,89 165 8,2 1 1 44 52 2 

13th/
6 

111 3,7 2,0 274 5,8  1 72 23 1 

 

Liver function tests - ALT (N 0.14) - 0.07 mkkat/l; AST (N 

0.14) - 0,083mkat/l; B-lipoproteins - 34; Cholesterol - 2,49 

mmol/l; thymol test - 1.0; alkaline phosphatase - 5600 U/l; 

total bilirubin - 9,9 mmol/l; direct - 3.3 mmol/l; indirect - 

6.6 mol/l. 

- Clinical urine analysis: 
The day 
in the 
station 
/№ 

Q
u
a
n
ti

ty
 

C
o
lo

r 

C
L
A
 

S
G

 

P
ro

te
in

 

R
B
C
 

W
B
C
 

2nd/1 10,0 Yellow Bland - None 1-2  1-
3  

4th/2 14,0 Yellow Bland - None 1-2 1-
3  

9th/3 10,0 Yellow Bland - None 1-2  1-
3  

13th/4 7,0 Yellow Bland - None 1-2  1-
2  

23th /5 50 Light 
yellow 

Bland 1,006 None Changed 2-
4  

  

- Sputum analysis: 

The day 
in the 
station 
/№ 

Color Cul-
ture 

WBC RBC Epith
eliu
m. 

Other MBT 

11th/1 White Muco-
puru-
lent 

10-
15  

1-3  Squa
mose
2-4  

None Abs. 

15th/2 
(broncho-
scopy) 

Light 
white 

Puru-
lent 

40-
50 

 2-4  Squa
mose 
1-2  

Fungus 
a little 

Abs. 

-Immunogram: 

The day in the station /№ 6th day/1 Norm 

Leukocytes 109/l 10,1 10,3-11 

Lymphocytes,% 14 52-69 

absolutenumber, 109/l 1,42 5,4-7,59 

Т-Lymphocytes(СD3),% 63 58-67 

absolutenumber, 109/l 0,89 1,7-3,6 

ВLymphocytes. (СD22),%  22 19-31 

absolutenumber, 109/лl 0,31 0,5-1,5 

СD4 45 38-50 

СD8 19 18-25 

СD4/ СD8 2,37 1,5-2,9 

СD16 13 8-15 

IgA,g/l 0,57 0,21±0,13 

IgM,g/l 0,47 0,30±0,11 

IgG,g/l 9,9 4,30±1,19 

% neutrophils phagocytose 53 40-90 

Phagocytes,number. 1,43 1-2 

НСТ-test 31 8-12 

Compliment СН50 42 40-80 

 

- Bacteriological inoculation from the mouth: 

К. Pneumonia 10
7
, P. Aeroginosa–10

3
;  

К. Pneumonia 10
6
, P. Aeroginosa– 10

6
;  

https://en.wikipedia.org/wiki/Basophil_granulocyte
https://en.wikipedia.org/wiki/Basophil_granulocyte
https://en.wikipedia.org/wiki/Eosinophil_granulocyte
https://en.wikipedia.org/wiki/Eosinophil_granulocyte
https://en.wikipedia.org/wiki/Granulocyte
https://en.wikipedia.org/wiki/Granulocyte
https://en.wikipedia.org/wiki/Lymphocyte
https://en.wikipedia.org/wiki/Basophil_granulocyte
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К. Pneumonia 10
4
, P. Aeroginosa– 10

7
; 

К. Pneumonia 10
5
, P. Aeroginosa – 10

7
. 

- Сhest X-ray in the first day – bilateral upper lobe pneu-

monia with confluent foci. On the 13-th day – negative 

dynamics in the form of atelectasis of the upper lobe of 

the right lung (the development of segmentary pneumonia 

is possible). On the 17th day positive dynamics in the form 

of recovery of pneumatization of lung fields. 

-       Echocardiography: 

The day in the 
station/№ 

1st 
day/1 

8th 
day2 

14th 
day/3 

21st 
day
/4 

25th 
day/ 

EDD 14,3 17,7 15,5 17,4 15,7 

ESD 6,1 8,8 19,2  6,8 

Vd 5,3 9,3 5,7  6,8 

Vc 0,5 1,5 1,6  0,7 

Strokevolume 4,8 7,8 4,0  6,1 

EF 90 84 71 89 88 

Δ D 0,58 0,50 0,37  0,56 

dLA   21,0х1
5,0 

12,0 17,9 

dRV 18,6 15,0 20,5 19,9 17,9 

dRA   19,0х1
7,0 

17,1  

ΔР AV 9,4 13,4 12,4 11,5 10,0 

ΔР desc.Ао 15,4 28,5 19,8 14,7 15,1 

ΔРАoV 9,3 10,9 3,8  3,9 

ΔР МV 6,5 6,5 3,9  4,01 

ΔР ТV  4,5 5,1 5,7 5,1 

Mediumpressure in PA  47,0 34 31 34 

dofaorta 7,5     

daorticarch 15,5     

d abdominal. Ао 5,8     

Bloodflowintheabdomi
nalaorta 

pulsati
le, с V 
max2  
55 
см/с 

Pulsati
le, с V 
max2 
58,5 
см/с 

pulsatil
e 

 pulsat
ile 

Regurgitation  І grade  І 
grad
e 

І 
grade 

 

- Ultrasonography of kidneys and bladder: hydronephrosis 

of the left kidney.  

- Ultrasonography: the thymus is not visualized.  

- Electrocardiography (ECG) on the 2-nd day showed the-

signs of severe sinus tachycardia, delayed atrioventricular 

conduction, incomplete right bundle branchblock, hyper-

trophy of the right atrium and right ventricle, repolariza-

tion disturbances. The follow-up findings indicated intensi-

fied overload of the left atrium and right ventricle as well 

as repolarization disturbances. 

- Neurosonography: asymmetry of the lateral ventricles, 

cranial hypertension. 

-Immunological findings: thymicaplasia, impaired cellular 

immunocompetence, DiGeorge syndrome.The patient was 

referred to chest CT to exclude malformations of the bron-

chopulmonary system (polycystic hypoplasia) and Wilson-

Mikity syndrome. 

- Hematological findings: anemia, thrombocytopenia, leu-

kopenia requiring to exclude the development of second-

ary aplastic anemia. Myelography is necessary if changes in 

blood persist. 

- Neurological findings: hypoxic-ischemic disorder of the 

central nervous system (of perinatal somatogenic origin), 

asthenic syndrome.  

The patient was treated using open resuscitation system 

Aveo with respiratory support. He received nutrition 

through a feeding tube and was administered furosemide, 

diazepam, armadin, prednisolone, as well as antibacterial 

and antifungal therapy. Inhalation therapy involved pul-

micort, ventolin, lasolvan; per oral thrapy - pyobacteri-

ophagum, sildenafil, captopril, hydrochlorothiazide, vero-

spiron, BioGaia, Laferobionum, Tobrex, caffeine-sodium 

benzoate (when transferring from respiratory support), 

pancreatine. The feet were bandaged to correct congenital 

clubfoot.  

From the 7th day of hospital stay the patient developed 

low-grade fever (37.3-37.5°C), and from the 10th daypy-

retic fever (38.3-38.5°C) with occasional attacks of bron-

chospasm. He was diagnosed with secondary bilateral 

pneumonia with confluent foci andtype IIrespiratory fail-

ure. On the 13th day of hospital stay he was found to have 

negative course of pneumonic process (atelectasis of the 

upper lobe of the right lung and progression of segmental 

pneumonia). Positive course was reached by the 15th day.  

By day 22, the child restored spontaneous breathing, by 

the 24th day he was transferred to natural feeding (moth-

er’s breast on demand).  

Final diagnosis: 

Multiple congenital malformations: congenital heart dis-

ease (hypoplasia of the aortic arch, patent ductus arterio-

sus (state after correction: expansion of the aortic arch, 

excision of aortic coarctation, ligation of patent ductus 

arteriosus), secondary atrial septal defect,circulatory fail-

ure 2A). Congenital defect of the urinary system (polycys-
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tic left kidney disease, hydrocele testis). DiGeorge syn-

drome (thymicaplasia, impaired cellular immunocompe-

tence). Secondary chronic obstructive pyelonephritis in 

remission. Interstitial lung disease (fibrosis), high pulmo-

nary hypertension, type II respiratory failure. Grade II 

right-sided pneumonia. Congenital right clubfoot. Tonic 

and kinetic disorders resulting from hypoxic-ischemic im-

pairment of the central nervous system. Grade II hypotro-

phy. Anemia, thrombocytopenia. 

 

On the 27-th day of hospital stay the patient was discharge 

in a stable condition withrecommendations: nutritional 

care according to age; Eroton 7.5 mg 3 times per day; 

hydrochlorothiazide 4 mg x 2 times a day; verospiron 7.5 

mg x 2 times a day; Captopril 1.4 mg x 2 times a day; Pul-

micort 125 µg x 2 times a day for a month and follow-up 

examination in the hospital. 

 

Literary reference 

Di George's syndrome is a primary immunodeficiency 

characterized by aplasia or hypoplasia of the thymus and 

parathyroid glands, congenital heart defects, facial mal-

formations. Moreover, the disease may be accompanied by 

other developmental anomalies (anomalies of the skeleton, 

kidneys, nervous system, eye disorders). 

In absent or, which occurs more often, underdeveloped 

thymus T-lymphocytes do not develop properly. Therefore, 

the immune system cannot fully perform its protective 

function. However, absolute Di George's syndrome with 

severe abnormalities of the immune system is extremely 

rare. Due to the variety of symptoms, these patients can 

be examined by physicians of different specialties [1]. 

Symptoms. The incidence of this condition is similar both 

in male and femalepatients.  

The standard history includes frequent viral, fungal and 

bacterial infections, poorly amenable to standard therapy. 

Congenital heart defects (to the extent of tetralogy of 

Fallot-right ventricular outflow obstruction, high ventricu-

lar septal defect, aortic dextraposition, right ventricular 

hypertrophy). Convulsions (due to malfunctioning of the 

parathyroid glands) [2]. Abnormalities of the facial bones: 

microcephaly (decreased size of the skull bones); hyper-

telorism (wide-set eyes); small, deformed, low-set ears; 

epicanthus (vertical folds of skin of crescent shape cover-

ing the inner canthus); cleft lip and palate; "Gothic palate" 

(high palate); micrognathia (underdevelopment of the jaw 

bones); strabismus (squint); palpebral fissure (eye shape, 

in which the outer corners of the eyeballs are lowered). 

Abnormalities of the larynx, pharynx, trachea, inner ear, 

esophagus (stenosis, shortening) [3]. 

Abnormalities of the central nervous system: cortical atro-

phy (loss of many motor and sensory functions), hypoplasia 

(discoordination) of the cerebellum. 

Abnormalities of the gastrointestinal tract: atresia of the 

anus, anal fistula. 

Abnormalities of the eyes: coloboma (a defect of one of 

the components of the eyeball (iris, lens, etc.), in which 

some components are missing), retinal vascular anomaly 

(as a result, retinal dystrophy). 

Maldevelopment of the kidneys: hydronephrosis, renal 

atrophy, reflux. 

Abnormalities of the teeth: delayed eruption, enamel hy-

poplasia, dental caries. 

Abnormalities of the skeleton: polydactyly, absence of 

nails, spontaneous bone fractures. 

Mental retardation and motor delay [4]. 

Causes. DiGeorge syndrome is caused by a deletion of the 

22
nd 

chromosome. Possible risk factors for the development 

of deletions are maternal diabetes, alcohol consumption 

during pregnancy, viral diseases in the first trimester of 

pregnancy. 

There is evidence that damaged 22
nd

 chromosome can be 

inherited in an autosomal dominant manner, that is, in 

humans the disease is transmitted from one of the parents 

5.  

Diagnostics. Assessment of medical history and presenta-

tion–mental retardation (according to parents); caries; 

fractures; heart problems; often recurrent bacterial, viral 

and fungal diseases unresponsive to treatment. 

Study of life history - growth and development retardation; 

congenital heart defects, strabismus,recurrent bacterial, 

viral and fungal infections. 
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On examination: microcephaly, hypertelorism (wide-

set)eyes, small, deformed and low-set ears, epicanthus 

(vertical folds of crescent-shaped skin, covering the inner 

canthus), cleft lip and palate, "Gothic palate", microgna-

thia (underdevelopment of the jaw bones), strabismus 

(squint), palpebral fissure (eye shape, in which the outer 

corners of the eyeballs are lowered). Specific sounds typi-

cal for congenital malformations of the cardiovascular 

system on auscultation. 

Immune status is presented by low T lymphocytes and low 

serum immunoglobulinscan be detected as well. 

Common blood count - lymphopenia. 

Biochemical blood assay - decrease in the level of calcium, 

hypocalcemia (the assay is repeated several times to de-

termine the persistence of this condition). 

Ultrasonography of the parathyroid glands and thymus 

reveals their absence or dystrophy. 

Echocardiography of the heart identifies defects of the 

cardiovascular system. 

Fluorescent DNA hybridization detects a deletion of the 

22nd chromosome typical forDiGeorge syndrome [6].  

Treatment of the Di George's syndrome. Antibiotics are 

prescribed inbacterial infections,antivirals in viral infec-

tions andantifungal drugs in fungal infections. Replacement 

therapy with intravenous immunoglobulins derived from 

plasma of healthy donorsin reduced level of immunoglobu-

lins. Calcium supplementation is prescribed in order to 

increase its level. 

Surgical treatment implies correction of congenital mal-

formations of the cardiovascular system. 

Transplantation of fetal thymus without prior surgical cor-

rection of congenital heart disease is considered to be 

inefficient, only carried out inabsolute Di George syndrome 

(in severe immunological disorders, such as severe immu-

nodeficiency). 

Complications and consequences. Severe mental retarda-

tion. 

Development of autoimmune diseases (these diseases are 

characterized by an aggression of the immune system 

against its own organism: the immune system takes over its 

foreign cells and attacks them). Development of neoplastic 

disease at early age. 

Lethal outcome is possible due toinfectious complications 

or malformations of the cardiovascular system not compat-

ible with life, endocrine disorders (dysfunction of the para-

thyroid glands). 

Prognosis usually depends on the severity of cardiac and 

endocrine defects, absolute syndrome - on immunological 

findings - absence of T-lymphocytes, reduced production of 

antibodies-immunoglobulins. 

Prevention. Patients with partial immune disorders can be 

administered prophylactic antibiotic and antifungal thera-

py. 

It is necessary to eliminate the use of alcohol during preg-

nancy. 

Prior to pregnancy, the mother should necessarilybe admin-

istered appropriate anti-viral vaccines (e.g., measles and 

rubella virus). 

If routine screening(ultrasound examination of the fetus 

and pelvic organs at the 11-13th weeks of pregnancy)is 

indicative of possible DiGeorge syndrome, the pregnant 

woman should be referred to additional tests, particularly 

amniocentesis (obtaining amniotic fluid) in order to ana-

lyze fetal DNA for chromosomal abnormalities (deletions of 

the 22nd chromosome)[7]. 
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Summary. The articledeals with themainapproachestostratificationof cardiovascular riskinchildrenwithgastrointestinal disorders.The 

study focuses onunmodifiedriskfactorsidentifiedby "Geneticquestionnaire".Folatecycle genepolymorphismwas shown to promote 

thedevelopmentofcardiovasculardiseasesinchildren. 

 

Keywords: cardiovascular risk, children, cardiovascular system, gastrointestinal diseases. 

———————————————————— 

INTRODUCTION 

 
A rapid increase in development of preventive medicine 

based on measures taken to avoid occurrence of diseases 

or to diagnose and treat existent diseases at early stages 

has been observed recently. Numerous risk factors for 

cardiovascular diseases (CVD) are divided into modified 

and unmodified ones [1]. Modified risk factors include such 

factors as smoking, dyslipidemia (increased LDL, triglycer-

ides, reduced HDL), high blood pressure, diabetes, obesity, 

dietary factors, low level of physical activity, alcohol 

abuse. Unmodified risk factors are personal life history and 

family history [2]. 

Generally accepted criteria used to identify the severity of 

CVD risk implicate the so-called new lipid and nonlipid 

factors. 

New lipid risk factors comprise elevated triglycerides, 

lipoprotein remnants, small particles of LDL, HDL subtypes, 

apolipoproteins B and A-I, cholesterol LDL/cholesterol HDL 

ratio [3]. 

———————————————— 
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New nonlipid risk factors include serum homocysteine; 

thrombogenic/antithrombogenic factors (platelets and 

clotting factors, fibrinogen, activated factor VII, plasmino-

gen activation inhibitor-1(PAI-1), tissue plasminogen acti-

vator(tPA), von Willebrand factor (vWF), V Leidenfactor, 

protein C, antithrombin III); inflammatory factors; in-

creased fasting glucose levels [4]. 

The study provided evidence for an important role of fo-

late cycle gene polymorphism in the development of cardi-

ovascular diseases. The aforementioned process can be 

caused by a disturbancein DNA synthesis resulting in 

dysregulation of proliferative processes and apoptosis [5]. 

Disturbancesin folate cycle are thought to be caused by 

genetic defects of enzymes (MTHFR, MTR, MTRR), folic 

acid deficiency, vitamins B6 and B12deficiency. The course 

of CVD is more complicated by a combination of several, 

even moderately expressed abovementioned risk factors as 

compared to one most important risk factor. 

Additional risk factors for disturbances in folate cycle in-

clude gastrointestinal diseases with malabsorption of vita-

min B complex (ulcerative colitis, Crohn's disease, celiac 

disease, enteritis, gastritis, peptic ulcer disease); malig-

nant neoplasms of the pancreas and intestine; kidney dis-

eases; persistent chronic infections; prolonged use of anti-
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convulsants, methotrexate, metformin, H2-receptor an-

tagonists, eufillin, folic acid antagonists, drugs interrupting 

the absorption of folates; factors related to lifestyle 

(smoking, excessive consumptionof alcohol or coffee (more 

than 5 cups of coffee a day); psycho-emotional stress; 

sedentary way of life [6, 7]. 

Defects of the folate cycle enzymes are accompanied by 

microangiopathyof various focalization, particularly 

"bright" hands and feet, cutis marmorata; varix dilatation. 

Complications associated with homocysteinuria include 

mental retardation, mental disorders, convulsions, skeletal 

disorders, osteoporosis, dislocation of the lens, myopia, 

iridodonesis. CNS disorders caused by brain vessels throm-

bosis are manifested by spastic paralysis, paresis, mental 

retardation and neuro-psychic signs (poor attention switch-

ing, low performance capability). Challenges presented by 

risk stratification are rather associated with thorough clin-

ical examination than with scales and classifications, as it 

is appropriate to assess the risk for each patient and adjust 

ttherapeutic approach depending on the findings. 

2 PURPOSES, SUBJECTS AND METHODS:  

2.1 Purpose 

The aim of the study was to evaluate risk stratification 

factors for cardiovascular diseases in children with gastro-

intestinal disorders.  

2.2 Subjects  

The study was performed at Gastroenterologyl Department 

of Regional Children's Clinical Hospital in Kharkov from 

2015 to 2016. 66 children aged from 2 to 17 years, 32 

(48.5%) girls and 34 (51.5%) boys aged 11.34.1 years with 

chronic gastrointestinal problems were examined. (chronic 

gastroduodenitis, duodenal ulcer, functional disorders of 

the biliary tract, pancreatopathy) 

2.3 Methods 

Diagnosis was verified by anthropometric data assessment, 

conventional clinical laboratory and instrumental examina-

tion (ECG, echocardiography). The original  "Genetic ques-

tionnaire" was elaborated and used during the study. 
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3 RESULTS AND DISCUSSION 

Anthropometric data analysis showed normal BMI in 42.4% 

of the examined patients, increased BMI in 30.2% and low 

BMI in 24.0%. Thus, the group under investigation com-

prised children predisposed to obesity as well as patients 

with low body weight, which can be explained by loss of 

appetite, one of the symptoms of gastrointestinal diseases. 

The most prevalent gastrointestinal diseases were 42.4% 

chronic gastroduodenitis, 15.2% biliary dyskinesy, 12.1% 

pancreatopathy and 9.1% duodenal ulcer, which corre-

sponds to the data provided by the leading experts con-

cerning the current situation in pediatric digestive disor-

ders in Ukraine. 

At the time of admission all the children underwent objec-

tive evaluation of the cardiovascular system (table 1). 

Table 1 

Data on objective evaluation of the cardiovascular sys-

tem in patients with gastrointestinal diseases 

Parameters Data 

Average SBP, mmHg 108.4 ± 11.05 

Average DBP, mmHg 70.1 ± 7.8 

Average heart rate, beats per min 82.2 ± 11.0 

 
Thus, the analysis showed that 46 (69.7%) children had-

normal blood pressure,7 (10.6%) children had prehyperten-

sion, and 9 (13.6%) children were found to have stage 1 

hypertension. Meanwile average systolic blood pressure 

was within a reference range. Muffled heart sounds were 

observed in 15 (22.7%) patients, functional systolic murmur 

in 25 (37.8%). 

Only in 31.8% of patients ECG indices corresponded to age 

norms. The most frequent alterations included lengthening 

of the PQ interval, T wave andSTintervalchanges, length-

ening of the QT interval; that is, patients were predomi-

nantly found to have ECG changes reflecting disturbances 

of myocardial repolarization (table 2). Evaluation of pace-

maker function shown by electrocardiography revealed 

monotopic heart rhythm disturbances in 50% of patients. 
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Table 2 

Changes of ECG indices in patients  

Character of changesin ECG indices % of the number of 

children 

Lengthening of the PQ interval  57.6 

Lengthening of the QRS interval  18.2 

Lengthening of the QT interval  24.2 

Changing of the ST interval and T 

wave 

42.4 

Monotopic heart rhythm disturb-

ances: 

50.0 

 sinus arrhythmia 21.2 

 sinus tachyarrhythmia 10.6 

 sinus bradyarrhythmia 18.2 

 

Thus, sinus arrhythmia observed in 21.21% of patients was 

the most frequent condition. According to ECG data, no 

organic heart disease in any of the patients was registered 

which was also confirmed by echocardiography. 

Minor structural cardiac abnormalities included abnormal 

trabeculae of the left ventricle in 28.8% and mitral valve 

prolapse (mainly grade 1) in 24.5% (table 3). 

Table 3 

The incidence of minor structural cardiac abnormalities 

in pediatric patients 

Anatomical and physiological indices 

Number of pa-

tients 

( in %) 

Mitral valve prolapse 24.5% 

Abnormal chords of the left ventricle 28.8% 

Hypertrophy  of the papillary muscles 

and increased trabeculae apparatus  of 

the left ventricle  

12.1% 

 
Echocardiography revealed moderate dilatation of the left 

ventricle in 30.3% (in patients with ulcerative colitis, 

Crohn's disease, celiac disease), other echocardiographic 

indices were normal. 

The patients’ medical records were studied in details to 

identify risk factors for CVS diseases. 

Evaluation of patients’ historyusing "Genetic questionnaire" 

showed that 37.9% of the patients’ parents consumed more 

than five cups of coffee per day, 41.0% of parents smoke. 

Besides, 22.7% of parents were overweight, 11.4% suffered 

from class 1 obesity, 3.8% of parents had class 2 obesity. 

Type II diabetes was observed in 8.2% of parents and 18.2% 

other relatives. Furthermore, 36.4% of the surveyed chil-

dren had sedentary lifestyle.  

Thus, children with gastrointestinal disorders were found 

to have the following risk factors: family history burdened 

with early cardiovascular diseases in 41.1% of the exam-

ined children (7.6% of the respondents were diagnosed 

with cardiovascular diseases), 41.0% of smoking parents, 

overweighed or obese 30.2% of children and 37.9% of par-

ents.  

The examined patients with gastrointestinal disorders suf-

fered from the following cardiovascular abnormalities: 

prehypertension in 10.6%, stage 1 hypertension in13.6%, 

muffled heart tones in22.7%, functional systolic murmur in 

37.8%. 

Echocardiography detected deviations in 68.2% of the sur-

veyed children; pacemaker function assessment showed-

monotopic heart rhythm disturbances in 50% of patients. 

ECG data confirmed by ECHOCG did not identify symptoms 

of organic heart diseases in any of the patients. Minor 

structural cardiac abnormalities included abnormal 

chordae of the left ventricle in 28.8% and mitral valve 

prolapse in 24.5%. Moderate dilatation of the left ventricle 

was observed in 30.3% of children. 

The fndings, obtained by “Genetic questionnaire” revealed 

phenotypic changes indicative of genetic defects of folate 

cycle enzymes, denoted by blonde hair in 54.5% of chil-

dren, blue eyes - 28.8%, pale skin - 19.7%, vascular pattern 

on the skin - 13.6%, visual disorders - 13.6%, hearing disor-

ders - 1.5%, posture abnormalities - 45.5%, predisposition  

to fracture of bones - 15.2% of the surveyed children (table 

4). These changes can indicate the presence of microangi-

opathies of various localization if hyperhomocysteinemia. 
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Table 4 

Findings obtained by "Genetic questionnaire" (%) 

Sign  Children Parents Siblings 

Blond hair 54.5% 68.5% 53.0% 

Blue eyes 28.8 30.3% 53.0% 

Pale skin 19.7% 24.2% 15.6% 

Vascular pattern on the 

skin 

13.6% 10.6% 15.6% 

Visual disorders 13.6% 20.0% 18.8% 

Hearing disorders 1.5% 1.5% 13.6% 

Diseases of the cardio-

vascular system 

7.6% 28.0% 3.2% 

Posture abnormalities 45.5% 6.9% 10.6% 

Predisposition to frac-

ture of bones 

15.2% 3.1% 1.5% 

 
Recognition of possible heterogeneity of these diseases 

provides basis for implication of the results of genetic 

studies in the selection and personilization of therapy and 

stratification of cardiovascular risk. 

 

4  CONCLUSION 

Determination of the state of the cardiovascular system in 

children with gastrointestinal disorders using "Genetic 

questionnaire" gives a possibility to stratify risk factors for 

the development of cardiovascular diseases. 
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В статті викладено основні підходи до стратифікації 

кардіоваскулярного ризику у дітей с гастоентерологіч-

ноюпатологією. Зроблено акцент на немодифікованих-

факторах ризику, виявлених за допомогою «Генетичного 

опитувальника». Визначена роль поліморфізму генів 

фолатного циклу у розвитку серцево-судинних захворю-

вань у дітей. 
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В статье изложены основные подходы к стратификации 

кардиоваскулярного риска у детей с гастоэнтерологиче-

ской патологией. Сделан акцент на немодифицирован-

ных факторах риска, выявленных с помощью «генетиче-

ской опросника». Определена роль полиморфизма генов 

фолатного цикла в развитии сердечно-сосудистых забо-

леваний у детей. 
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Summary. In order to objectify risk factors for cardiovascular diseases in newborns the study implied the assessment of mothers’ 

medical records, labor characteristics, gestational age of 50 newborn infants who died of congenital heart diseases and 50 healthy 

newborns. The authors determined that fatal outcomeininfants with congenital heart diseases is 5.4 times more likely to occur in 

physiological pregnancythan innewborns with non-cardiac perinatal abnormalities. However, the risk of giving birth to a baby with 

congenital heart disease and unfavorable course increases in comorbidities, typical for pregnancy (2.6 times), acute respiratory viral 

infections during pregnancy (6.1 times), bacterial and / or viral infections before and during pregnancy (53 times) 

Keywords: newborns, the risk of congenital heart defects 

———————————————————— 

INTRODUCTION 

Congenital heart disease (CHD) is the most common con-

genital disorder in newborns [1-3]. Critical CHD, defined as 

requiring surgery or catheter-based intervention in the 

first year of life, occurs in approximately 25 percent of 

those with CHD [4]. Although many newborns with critical 

CHD are symptomatic and identified soon after birth, oth-

ers are not diagnosed until after discharge from the ma-

ternity clinic [5-8]. The risk of morbidity and mortality in 

infants with critical cardiac disorders increases inuntimely 

diagnosis and therefore timely referral to a tertiary center 

with expertise in treating these patients is essential [9-11]. 

Risks associated with pregnancy in women with congenital 

heart disease affect both the mother and her fetus. The 

obstetrician and cardiologist are consequently responsible 

for the welfare of two patients.Reparative surgery has 

substantially increased the number of females with con-

genital heart diseases who reach childbearing age.  

———————————————— 
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Successful operation before gestation is pivotal in reducing 

maternal and fetal risks. The risks of pregnancy after sur-

gery are determined chiefly by the presence, type and 

degree of cardiac and vascular residua and sequelae. 

The 2008 American College of Cardiology/American Heart 

Association guidelines for the management of adults with 

congenital heart disease and the 2011 European Society of 

Cardiology guidelines for management of cardiovascular 

disease during pregnancy included pregnancy 

recommendations for various congenital disorders [12, 13]. 

Women with congenital heart diseases are advised to 

consult a specialist in congenital heart disease in adults 

before becoming pregnant. The management plan should 

include labor and postpartum period. In women with 

congenital heart diseases, the risks of pregnancy to mother 

and fetus are related to the severity of the heart disease. 

The risks and predictors for maternal or fetal 

complications in women with congenital heart disease 

during pregnancy are as follows: pulmonary hypertension 

(pulmonary vascular disease), maternal cyanosis, low 

maternal functional class, history of arrhythmia, maternal 

anticoagulants [14-16]. 

http://www.uptodate.com/contents/newborn-screening-for-critical-congenital-heart-disease-using-pulse-oximetry/abstract/1-3
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2 PURPOSES, SUBJECTS AND METHODS:  

2.1 Purpose 

The purpose of the study - to objectify risk factors of 

cardiovascular abnormalities in newborns  

2.2 Subjects  

Children who were born in the Regional Perinatal Center, 

Municipal Health Protection Institution “Regional Clinical 

Hospital - Accident and Emergency Medicine Center” 

during the secon half of 2013 and the first half of 2014 

requiring intensive care. 

The main group (the first group) was selected excluding 

children with genetic syndromes and congenital heart 

diseases due to mother’s diabetes, excluding congenital 

heart diseases at post-mortem examination (Fig.1). 

 

 

 

 

 

 

 

 

Fig.1. Schematic representation of congenital heart dis-

eases in newborns 

Control group (the second group) included 50 newborns of 

appropriate gestational age and body weight with perinatal 

abnormalities triggered by various factors. 

2.3 Methods 

Research design involved the study of mothers’ medical 

records, labor characteristics, gestational age, body 

measeruments, comorbidities and other. Clinical and 

pathologic comparison was conducted for cases with fatal 

outcome. 

3 RESULTS AND DISCUSSION 

Distribution of children by sex, gestational age and body 

weight is given in Table 1. Thus, as can be seen from Table 

1, the groups did not differ by sex, gestational age and 

body weight at birth and therefore are subject to evalua-

tion. 

Table 1 

Main characteristics of groups under investigation, abso-

lute (%) 

Indicator Group 1 
n=50 

Group 2 
n=50 

р 

Male 29 (58) 33 (66) 0.4119 

Gestational 
age 
>З7 weeks 
35-37 weeks 
<35 weeks 

 
28 (56) 
12 (24) 
10 (20) 

 
23 (46) 
15 (30) 
12 (24) 

 
0.5675 
0.6257 
0.7500 

Bodyweight 
>  4000 g 
2500 - 4000 g 
<2500 g 
 

 
2 (4) 
38 (76) 
10 (20) 

 
3 (6) 
35 (70) 
12 (24) 

 
0.7495 
0.3427 
0.7500 

Days in the 
neonatal in-
tensive care 
unit M±m 

7±3.5 5±4.5 0.8046 

 

CHD characteristics in Group 1 are presented in Table 2. 

Table 2 

Morphological characteristics of congenital heart diseas-

es in newborns in groups under investigation. 

Morphologicalcharacteristicsof CHD Absolute % 

Isolatedventricularseptaldefect(VSD) 15 30.0 

Isolatedatrialseptaldefect (ASD) 7 14.0 

ASD and VSD 11 22.0 

Atrial septal defect and open Botallo's duct 5 10.0 

Hemodynamically relevant open Botallo’s 
duct 

4 8.0 

Complex CHD 
(DORV, coarсtation of  the aorta, aorta ste-
nosis and pulmonary artery; VSD; Pulmonary 
valve stenosis, VSD, ASD; Pulmonary valve 
stenosis, VSD) 

4 8.0 

Coarctationoftheaorta 2 4.0 

Aortastenosis 1 2.0 

Defects of aorta valve(bicuspid) 1 2.0 

Total 50 100 

 

60 children with CHD 

4 children with CHDfrom 

mothers with diabetes 
2 children with trisomy 

21 syndrome 

1 child with congenital 

AV block (pacemaker 

implantation) 
3 children with multiple 

congenital heart dis-

eases 

50 children 

http://www.multitran.ru/c/m.exe?t=5516367_1_2&s1=%EE%F2%EA%F0%FB%F2%FB%E9%20%E0%F0%F2%E5%F0%E8%E0%EB%FC%ED%FB%E9%20%EF%F0%EE%F2%EE%EA
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Thus, septal defects rank a considerable proportion (66%) 

among other congenital heart diseases. The so-called "crit-

ical" heart diseases made up 16%. 

Characteristics of pregnancy in mothers of the newborns 

under investigation are given in Table 3 

Table 3 

Main characteristics of groups under investigation  

(absolute, %) 

Indicator Group 
1 

n=50 
abs.,% 

Group 
2 

n=50 
abs.,% 

р 

Pregnancy failure 

Anemia 14 
(28.0) 

20 
(40.0) 

0.2083 

Moderate / severe preeclampsia 3 (6.0) 5 (10.0) 0.4628 

Threatened abortion / miscarriage 17 
(34.0) 

12 
(24,0) 

0.2732 

Premature rupture of membranes 
 

5 (10.0) 8 (16.0) 0.3746 

Placentalabruption 4 (8.0) 8 (16.0) 0.2217 

Polyhydramnios/ oligohydramnios 3 (6.0) 3 (6.0) 1.0000 

Combination of pregnancy failure 15 
(30.0) 

7 (14.0) 0.0500 

Pregnancy without features 5 (10.0) - 0.0500 

Somatic and infectious diseases 

ARVI during pregnancy 38 
(76.0) 

17 
(34.0) 

0.0001 

Chickenpox 1 (2.0) - 0.6817 

Chronic pyelonephritis 3 (6.0) 4 (8.0) 0.6960 

Chronic gastritis 1 (2.0) - 0.6817 

Vulvovaginitis 2 (4.0) 2 (4.0) 1.000 

Hepatitis C and B 2 (4.0) 1 (2.0) 0.5591 

HIV 2 (4.0) - 0.3390 

Infections (viral and bacterial) total 49 (98) 24 
(48.0) 

0.0001 

Congenitaldiseases 2 (4.0) - 0.3390 

Hypertension > II Degree 2 (4.0) 3 (6.0) 0.6474 

Obesity I and II degree 2 (4.0) 3 (6.0) 0.6474 

ICP andmentaldisorders 3 (6.0) - 0.1768 

Somatic noninfectious abnormalities 
(total) 

9 (18.0) 6 (12.0) 0.4029 

 

Significant differences in medical prenatal records of 

women who gave birth to children with CHD and with non-

cardiac perinatal abnormalities wereobserved only in 4 

indices: combination of pregnancy failure, pregnancy with-

out features, ARVI during pregnancy, chronic bacterial and 

viral infections. 

Presence of possible intergroup differences in the frequen-

cy of adverse perinatal factors was used for the assessment 

ofodds ratio for congenital heart disease risk in logistic 

regression models. The study implied the comparison 

ofGroup 1 children with congenital heart diseases and 

Group 2 children with non-cardiac perinatal abnormalities. 

Calculations of risk factors for congenital heart diseases 

are given in Table. 4. 

Table 4 

Odds ratio for perinatal adverse factors in newborns 

with congenital heart diseases 

 
Sign 

Basic data Odds 
ratio 
(OR) 

ln SE 95% 
CI 

a b c d 

Combination of 
pregnancy failure 

1
5 

3
5 

7 4
3 

2.6 0.96 0.51 0.94-
7.31 

Pregnancy without 
features 

5 4
5 

1 4
9 

5.4 1.69 1.11 0.58-
50.6 

ARVI during 
pregnancy with 
fever 

3
8 

1
2 

1
7 

3
3 

6.1 1.81 0.44 2.,53-
14.9 

Bacterial and vira 
inectious diseases 

4
9 

1 2
4 

2
6 

53.1 3.97 1.04 6.5-
432.7 

 

Note. a – Group 1 children with signs; b – Group 1 children 
without signs; c – Group 2 children with signs; d – Group 2 
children without signs; OR- odds ratio;(ln) Napierian loga-
rithm of odds ratio; SE - statistical error of ln; CI - confi-
dence interval from 95% probability. 

 

The obtained data coincide with the data published in the 

systematic review and the purpose of the analysis con-

ducted for the first time was to prove that maternal fever 

of any naturein pregnancy triggers the development of 

congenital heart diseases. The study has not yet deter-

mined the impact of fever mechanisms in the development 

of certain types of congenital heart diseases. [17] 

 

4  CONCLUSION 

1. Assessment of medical records of mothers who gave 

birth to children with congenital heart diseases in compari-

son with withnon-cardiac perinatal abnormalities showed 

the following risk factors:  combination of pregnancy fail-

ure (by 2,6 times); ARVI during pregnancy (by 6,1 times); 

infectious bacterial and/or viral diseases before and during 

pregnancy (by 53 times). 

2. Congenital heart disease is 5.4 times more likely to oc-

cur in physiological pregnancy than in pregnancy with non-

cardiac perinatal abnormalities. 
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РЕЗЮМЕ 

Гончарь М.О., Ріга О.О., Бойченко А.Д., Кондратова 

І.Ю., Комова В. О., Бужинська Н.Р. 

ХАРАКТЕРИСТИКА ФАКТОРІВ РИЗИКУ ДЛЯ РОЗВИТКУ 

ВРОДЖЕНИХ ВАД СЕРЦЯ 

Харківський національний медичний університет 

 

З метою об’єктивізації факторів ризику виникнення сер-

цево-судинної патології у новонародженихвизначено 

анамнез матері, особливості пологів, гестаційний вік у 

50 новонароджених дітей, які померли від вроджених 

вад серця та у 50 здорових новонароджених. Авторами 

визначено, що народження дітей з вродженими вадами 

серця, які мають критичний перебіг, у 5,4 разів частіше 

відбувається при нормальному перебігу вагітності ніж 

народження дітей з перинатальною патологією некарді-

ального характеру. Але ризик народити дитину з вро-

дженими вадами серця та несприятливим перебігом 

підвищується якщо у жінок є сполучення патологічних 

станів, характерних для вагітності (у 2,6 разів); ГРВІ під 

час вагітності (у 6,1 разів); наявність інфекційних бакте-

ріальних та/або вірусних захворювань до та під час вагі-

тності (у 53 рази). 

 

Ключові слова: новонароджені, ризик вроджених вад 

серця 

 

РЕЗЮМЕ 

Гончарь М.А., Рига Е.А., Бойченко А.Д., Кондратова 

И.Ю., Комова В. А., Бужинская Н.Р. 

ХАРАКТЕРИСТИКА ФАКТОРОВ РИСКА ДЛЯ РАЗВИТИЯ 

ВРОЖДЕННЫХ ПОРОКОВ СЕРДЦА 

Харьковский национальный медицинский университет 

 

С целью объективизации факторов риска возникновения 

сердечно-сосудистой патологии у новорожденных изу-

чен анамнез матери, особенности родов, гестационный 

возраст у 50 новорожденных детей, умерших от врож-

денных пороков сердца и у 50 здоровых новорожден-

ных. Авторами установлено, что рождение детей с 

врожденными пороками сердца, которые имеют крити-

ческий исход, в 5,4 раза чаще происходит при нормаль-

ном течении беременности, чем рождение детей с пе-

ринатальной патологией некардиального характера. Но 

риск родить ребенка с врожденными пороками сердца и 

неблагоприятным течением повышается, если у женщин 

имеет место сочетание патологических состояний, ха-

рактерных для беременности (в 2,6 раз), ОРВИ во время 

беременности (в 6,1 раз), наличие инфекционных бак-

териальных и /или вирусных заболеваний до и во время 

беременности (в 53 раза). 

 

Ключевые слова: новорожденные, риск врожденных 

пороков сердца 
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TOLL-LIKE RECEPTORS AND THEIR ROLE IN THE 

DEVELOPMENT OF PSORIASIS 
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Abstract: The study deals with determination of the role of TOLL-like receptors 4 and 9 inthe development of psoriasis. Patients with 

psoriasis were shown to have an increase in production and hypersecretion of pro-inflammatory biomarkers, namely TLR4 and TLR9-

positive cellsby epithelial cells. Respective TLR4 and TLR9-positive cells were detectedboth in the areas of the skin affected by 

psoriatic rash and in the intact skin. However, the number of the respective cells in the affected skin areas is greater than in the intact 

skin. 

Key Words: psoriasis, TOLL-like receptors, chronic dermatoses. 

———————————————————— 

INTRODUCTION 

Psoriasis is a common, chronic skin disease, affecting ap-

proximately 2% of the population. Most scientists refer to 

the common clinical variant termed psoriasis vulgaris, 

which affects approximately 85 to 90% of all patients with 

the disease. Psoriasis is associated with a high degree of 

morbidity; patients are embarrassed about the appearance 

of their skin, and there are side effects of medications. 

Moreover, patients with psoriasis, like those with other 

major medical disorders, have reduced levels of employ-

ment and income as well as a decreased quality of life. 

The combined costs of long-term therapy and social costs 

of the disease have a major impact on health care systems 

and on the society in general. 

According to the International Federation of Psoriasis Asso-

ciation the prevalence of psoriasis in the world is not the 

same, it depends on the region and ranges from 1.2% to 

5%, and the average incidence is approximately 3% of the 

general population [13-15]. 

———————————————— 
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The interest in the study has been stimulated by theidenti-

fication of increased amount of Toll-receptor in the skin of 

patients with psoriasis. 

TOLL-like receptors (TLRs) are a class of conserved recep-

tors that recognize pathogen-associated microbial pat-

terns. These receptors are also expressed in the skin cells 

including keratinocytes, melanocytes and Langerhans cells. 

The system of innate recognition formed during vertebrate 

evolution, implemented using effector cells involved in the 

first line of defense against all antigenically foreign com-

pounds. These include the following types: epithelial cells, 

macrophages, dendritic cells, granulocytes, mast cells, NK 

cells, and others. These effectors have phagocytic and 

killer activity, provide network signals, activating and 

directing antigen-specific response by cells of the adaptive 

immune system. These cells serve as a bridge between 

pathogen-associated molecular structures (PAMPs) and 

antigen-specific cells of the adaptive immune response, 

broadcast signals of specific genetically encoded receptors 

(PRRs) in the soluble mediators that bind to the T and B 

cells via specific cytokine / chemokine receptors. One of 

the key events is the synthesis of complex pro-

inflammatory cytokines stimulating most stages of inflam-
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mation and providing the activation of various cell types 

involved in the maintenance and regulation of inflamma-

tion. Because of several functionally different classes of 

PRRs most well-characterized Toll-like receptors (TLRs) 

relate to the signaling PRRs and are an important compo-

nent of the innate immune system. Numerous experi-

mental studies, as well as accumulated findings of clinical 

practice of compelling evidence suggest the key role of 

Toll-like receptors in the development of immune diseases 

[1,2,3]. 

Table 1 
Classification TLRs of human depending on the 

chromosomal localization of the genomic structure and 
amino acid sequences. 

SubfamilyTLRs The members of the 
subfamilies 

TLR2 TLR1, TLR2, TKR6, 
TLR10 

TLR3 TLR3 

TLR4 TLR4 

TLR5 TLR5 

TLR9 TLR7, TLR8, TLR9 

 

The role and function of TLRs in human skin has become a 

subject of study relatively recently. In the foreign litera-

ture there are few data on the presence of different TLRs 

in the different layers of the epidermis keratinocytes in 

healthy individuals [4-6]. According to B. Baker et al., 

TLRsexpressed on cells of the epidermis are subject to 

change as we move from the basal keratinocytes to horny 

layer of the epidermis [7]. According to E. James et al., 

keratinocytes of the skin of healthy individuals express 

TLR1, TLR2, TLR4 and TLR5. A. Pivarcsi established the 

presence of TLR2 and TLR4 in all layers of the epidermis of 

healthy individuals [6]. Mempel M. et al. showed that the 

culture of primary keratinocytes in healthy person produc-

es TLR1, TLR2, TLR3, TLR5 and TLR9. Simultaneously, 

TLR4, TLR6, TLR7 and TLR8 were found in the same culture 

[8]. Some authors [5] believe that TLRs activated keratino-

cytes are able to initiate the adaptive immune response. In 

particular, S. Akira found that supernatant TLR-stimulated 

keratinocytes triggered dendritic cell maturation [9] 

The role of TLRs in psoriasis is not well understood. E. 

Begone et al.[10] identified marked TLR1 expression on 

keratinocytes of the basal layer of the epidermis in pa-

tientswith psoriasis. B. Baker determined marked expres-

sion of TLR2 in the upper ranks of the spinous layer of the 

epidermisin the affected skin of patients with psoriasis, 

while in the skin of healthy subjects, and the unaffected 

skin of patients with psoriasis TLR2 expression was detect-

ed in the lower ranks of the thorny layer, located above 

the basal layer. J. Curry et al. found a decrease in 

TLR5expression in keratinocytes of the basal layer of the 

epidermis of the skin affected with psoriasis compared 

with the skin of healthy individuals [11]. Katunina et al. 

described patients with psoriasis who were shown to have 

dermis expression of TLR2 and TLR4 in the endothelium of 

blood vessels, cells and histiocytic macrophage number of 

inflammatory infiltrates, epithelial cells in the sweat 

glands and the outer root sheath of hair follicles [12]. 

2 PURPOSES, SUBJECTS AND METHODS:  

2.1 Purpose 

The purpose of the present study was to examine the role 

of toll-like receptor in psoriasis 

2.2 Subjects  

The study involved 25 patients with ordinary psoriasis. 

Patients underwent biopsy study of the skin affected by 

psoriatic rash, as well as areas with intact skin. Compari-

son of immunohistochemical findings was followed by the 

assessment of biopsy samples taken from 5 healthy individ-

uals. 

2.3 Methods 

Biopsy samples were evaluated by standard histological 

processing: fixed in 10% formalin solution exposed to histo-

logical wiring by dehydration in ethanol and pouring paraf-

fin. 

The study of the number and distribution of TOLL-like 

receptor of Class 4 (CD284) and 9 (SD289) (TLR4, TLR9) in 

the structures of the skin was performed by immunohisto-

chemistry using monoclonal antibodies to TLR4 and TLR9 
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produced by “Abbiotec” (USA), streptavidin-biotinylated 

secondary antibodies Novocastra Peroxidase Detection 

System Production “Leica Microsystems” (United Kingdom). 

Paraffin sections were spread on slides coated with polyly-

sine. The reaction was assessed according to the protocols 

attached to the employed monoclonal antibodies. High 

temperature antigen unmasking was performed by boiling 

sections in citrate buffer (pH 6.0) in a microwave oven at 

the maximum power of 900 W for three cycles of 5 

minuteswith one-minute break. Cooled preparations were 

washed in Tris buffer solution (pH 7.54-7.58), treated with 

0.3% peroxide solution conduit to methanol (1: 1) to pre-

vent endogenous peroxidase activity. Incubations with 

primary antibodies were performed for 60 min at 23°C 

and30 min for secondary antibodies.  

Background staining was performed in an incubator at 37°C 

with Mayer's hematoxylin contrasting sections. Immuno-

histochemicalagentswere obtained with a coverslip and 

examined using a light microscope Leica DM4000V (Germa-

ny). Calculation of the area of expression of toll-like re-

ceptors in the epidermis and dermis was carried out using 

a computer image analysis program ImageJ. In the epider-

mis cell area was determined with a positive response, 

which is expressed in square pixels. The content of the 

dermis toll-like receptor was determined by calculating 

the area of vascular endothelium where receptor expres-

sion was observed. 

Conflict of interests 

There is no conflict of interests. 

 

3 RESULTS AND DISCUSSION 

The surface layers of the epidermis, as in patients with 

psoriasis and healthy subjects from the control group, had 

only some cells with weakly positive staining. Also there 

were areas in the skin with no signs of edema and adverse 

reactions to TLR4 and TLR9. 

Single TLR4 and TLR9-positive cells were observed in the 

dermis in small clusters of inflammatory cells. In positive 

substrate reaction there were fine granules with light to 

moderate staining in the nucleus and in the cytoplasm of 

positive cells. 

In psoriatic plaques epidermis layeris significantly thick-

ened with an increased number of TLR4 and TLR9-positive 

cells. The study identified the following pattern: TLR4 and 

TLR9-positive cells in the epidermis wereobserved in the 

areas of edema with a considerably smaller amount in the 

sites of compact settlement of epithelial cells. 

The intact skin of patients with psoriasis was found to have 

more active focal expression of TLR4 and TLR9in the epi-

dermis. The topography of such sites contained increased 

papillae or formed papillae. In the epidermis they were 

determined by positive staining of epithelial cells of the 

entire epidermis. 

Active expression of the marker was observed in other 

areas involving the epidermis. Moderate positive staining 

was used as in the few cells of prevascular inflammatory 

infiltrates papillary dermis. 

TLR4 and TLR9 expression in the epidermis of healthy indi-

viduals in the control group was most significant in the 

basal and prickle layerof the skin. 

Patients with psoriasis were found to have an increase in 

production and hypersecretion of pro-inflammatory bi-

omarkers, such as TLR4 and TLR9-positive cellsby epithelial 

cells of the skin. Respective TLR4 and TLR9-positive cells 

were identifiedboth in the areas of the skin affected by 

psoriatic rash and in the intact skin. However, the number 

of the respective cells in the affected skin areas was 

greater than in the intact skin. 

4  CONCLUSIONS 

Expression of TLR-4 and TLR9-positive cells suggests that 

an important link in the pathogenesis of the dermatosis is 

antigenic stimulation of immune cells that leads to the 

development of the inflammatory process in the superficial 

layers of the skin. 
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Дащук А.М., Почерніна В.В. 

TOLL-ПОДІБНІ РЕЦЕПТОРИ І ЇХ РОЛЬ У ПАТОГЕНЕЗІ 

ПСОРІАЗУ 

Харківськийнаціональниймедичнийуніверситет 

 
Обговорюється вивчення TOLL-подібнихрецепторів 4 і 9 

типу в шкірі хворих на псоріаз (в інтактній та в ураженій 

шкірі). У хворих на псоріаз встановлена гіперпродукція і 

гіперсекреція епітеліоцитами шкіри прозапальних 

біологічних маркерів, зокрема TLR4 і TLR9- позитивних 

клітин. Відповідні TLR4 і TLR9-позитивні клітини визна-

чаються як в уражених псоріатичними висипаннями 

ділянках шкіри, так і в інтактнній шкірі. Але кількість 

відповідних клітин в ділянках ураженої шкіри більше, 

ніж інтатктной. 

Ключові слова: псоріаз, TOLL-подібні рецептори, 

хронічні дерматози. 
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TOLL-ПОДОБНЫЕ РЕЦЕПТОРЫ И ИХ РОЛЬ В ПАТОГЕНЕЗЕ 

ПСОРИАЗА 

Харьковский национальный медицинский университет 

 
Обсуждается изучение TOLL-подобных рецепторов 4 и 9 

типа в коже больных псориазом (в интактной коже и в 

пораженной коже). У больных псориазом установлена 
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гиперпродукция и гиперсекреция эпителиоцитами кожи 

провоспалительных биологических маркеров, в частно-

сти TLR4 и TLR9-положительных клеток. Соответствую-

щие TLR4 и TLR9-положительные клетки определяются 

как в пораженных псориатическими высыпаниями 

участках кожи, так и в интактной коже. Но количество 

соответствующих клеток в участках пораженной кожи 

больше, чем в интатктной.  

Ключевые слова: псориаз, TOLL-подобные рецепторы, 

хронические дерматозы 
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APPLICATION OF DERMATOSCOPY IN THE 
MANAGEMENT OF SCABIES 

(Case) 
Kharkiv National Medical University, Ukraine 

 

 

Abstract: The article presents a case report on the employment of entomodermoscopy in diagnosis of scabies. Clinical studies of 

scabies using dermatoscopy provide evidence that the new method helps to improve therapy and reduce the term of medication. As of 

today dermoscopic patterns of scabies have been identified. We presented our experience of dermatoscopy employment in the 

management of microscopically negative scabies and presented a clinical case of dermoscopically diagnosed scabies. As a result of 

treatment, the patient has been shown to have a dramatic improvement. Presented clinical case has shown effectiveness and 

importance of entomodermoscopy in the improvement of parasitosis diagnosis and patient’s compliance. 

KeyWords: scabies, dermoscopy, entomodermoscopy. 

———————————————————— 

INTRODUCTION 

Dermatoscopy ranks high among new diagnostic techniques 

nowadays. This method helps to diagnose scabies quickly 

and does not require special preparation of the patient. 

Advantages of this method also comprise non-invasive na-

ture of the procedure, patient comfort and portability of 

the equipment. Clinical studies of scabies using der-

matoscopy provide evidence that the new method can 

optimize therapy and adjust the terms of medication. This 

is important to minimize the risks of excessive or insuffi-

cient treatment, reduce the risk of side effects and pro-

mote patient’s compliance, particularly in cases of residual 

itching after therapy [1, 2]. 

Previous studies described the following dermoscopic pat-

terns of scabies: delta and ovoid structures, similar to “jet 

trails” providing a possibility to diagnose parasitosis and 

due to non-invasive nature it is well-perceived by the pa-

tient. Dermatoscopy can identify mite eggs, excrement 

and burrows in the skin [3, 4].  

 

 

———————————————— 
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The first reports on dermatoscоpy in diagnosis of scabies 

were published by Argenzianо et al. [5]. Their study 

showed the abоvementioned dermoscоpic pattern resem-

bling “jet trails” in 93% of patients infected by Sarcоptes 

scabiei var. hоminis. Micrоscоpic studies shоwed that the 

brоwn triangle cоrrespоnds tо the anterior part of the mite 

(mоuth and anterior pair оf legs). Pоsterior part оf the 

mite is invisible that is why the abdоmen and pоsterior 

pair of legs appears translucent. The mite burrоw cоrre-

spоnds tо “jet trails” and may cоntain feces seen as small 

brоwn dоts. According to their recommendations, in crust-

ed scabies (scabies crustоsa) at 10-fоld magnification mul-

tiple mites can be identified as brown-gray triangles at the 

end оf a whitish winding burrоw leaving nо dоubt as to the 

diagnоsis. Mоre recent studies cоnfirmed these findings 

and fixed the value of dermatоscоpy in diagnоsis of scabies 

[6, 7]. 

CASE DESCRIPTION:  

A 36-year-old single male was admitted to the in-patient 

department of Kharkiv City Clinical Hospital of Skin and 

Venereal Diseases No.5 with diagnosis of allergic dermati-

tis. On admission he presented with intense itching for a 

month, which became worse in the evening. He was not 

mailto:svetmail@mail.ru
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able to provide any apparent reason for itching. Three 

months ago he consulted an outpatient dermatologist and 

was referred to microscopic studies to identify scabies 

which gave negative results.  

The diagnosis allergic dermatitis was made.  

The following treatment was administered: loratadine 1 

table once a day No. 14; 10% calcium gluconate  solution 

10 ml IV once a day No.10;  Clemastine solution 2 ml IM 

two times a day No.10, topical applications of  methylpr -

dnisolone aceponate cream two times a day. The patient 

reported a decrease in itching during treatment, but the 

character and intensity of symptoms resumed after the 

course of therapy. 

Status localis: skin is light beige, turgor and elasticity are 

within norm, skin type II. There are some diffuse bright 

pink rounded and elongated spots up to 5 mm in diameter 

and bright pink papules of 3-5 mm in diameter on the skin 

of trunk and extremities. He is also found to have linearly 

arranged papules and vesicles on the skin of the corpus 

penis. Some of the lesions are covered with hemorrhagic 

crusts. 

The results of microscopical examination for Sarcoptes 

scabiei are negative. 

Dermatoscopy findings. Dermatoscopy examination was 

carried out by "Aramo" video dermatoscope at 10-fold, 20-

fold and 60-fold magnification. Dermatoscopy of the 

abdomen showed some paired follicular papules, covered 

with hemorrhagic crusts (Figure 1).  

 

Fig.1.Paired follicular papules on the belly skin×10 

The mite burrow with several holes linearly located on 

papulovesicular lesions (Figure 2) was detected by 

dermatoscopy of the penis. Dermatoscopy of the buttocks 

determined typical mite burrоw filled with liquid.  

 

 

Fig.2.Themite burrowthe skin of penis×60 

 

The body of mite was visualized at the end of the 

burrow. Examination also revealed “jet trails” pattern in 

the form of small brown dots which usually contain feces 

of Sarcoptes scabiei (Figure 3). 

 

Fig. 3. The borrow on the skin of  buttocks ×20. 

 

According to dermatoscopy findings, the patient was 

prescribed ex juvantibus treatment of scabies: fixed com-

bination of piperonyl butoxide and esdepallethrine as aero-

sol topically, disinfestation of linen and clothes. 
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As a result of treatment, the patient reported a significant 

reduction in itching as early as in the first night and com-

plete disappearance of subjective symptoms for three 

days. Eruptions on the skin completely resolved within five 

days.  

 
CONCLUSIONS 

Nowadays dermatoscopy is rarely used by dermatologists to 

manage scabies. However, identified dermatoscopic pat-

terns give a possibility to diagnose this parasitosis. The 

presented case report demonstrates practical effectiveness 

of entomodermoscopy for in-patient management of sca-

bies. The study confirms greater sensitivity of der-

matoscopy in diagnosis of scabies as compared to visual 

inspection and microscopic examination. In our opinion, 

dramatic improvement during treatment is due to elimina-

tion of sensitizing by previous antiallergic treatment. 

Therefore, immobilization and destruction of the parasite 

were accompanied by a very rapid disappearance of sub-

jective and objective manifestations of dermatosis. Our 

study has shown the effectiveness and significance of der-

matoscopy in diagnosis of scabies in practical clinical work.   
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ВИКОРИСТАННЯ ДЕРМОСКОПІЇ У ВЕДЕННІ КОРОСТИ 
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Стаття є описом клінічного випадку практичного викори-

стання ентомодермоскопії в діагностиці корости. Ре-

зультати клінічних досліджень корости з використанням 

дермоскопії показали, що новий метод сприяє оп-

тимізації терапії та скорочує строки використання ліків.  

На сьогодні  вивчені дермоскопічні паттерни корости. 

Ми навели свій власний досвід використання дермо-

скопії у менеджменті мікроскопічно негативної корости 

та  представили клінічний випадок дермоскопічно 

діагностовано корости.  В результаті скабіцидного ліку-

вання пацієнт продемонстрував драматичне покращен-

ня. Наведений клінічний випадок показав корисність і 

значимість ентомодермоскопії у покращені діагностики 

паразитоза та комплайнса пацієнта.  

 

Ключові слова:  короста, дермоскопія, ентомодермо-

скопія 
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Статья представляет собой описание клинического 

случая практического использования энтомодермоско-

пии в диагностике чесотки. Результаты клинических 

исследований чесотки с использованием дермоскопии 

показали, что новый метод способствует оптимизации 
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терапии и сокращать сроки применения лекарств. На 

сегодняшний день  описаны дермоскопические паттер-

ны чесотки. Мы представили свой опыт использования 

дермоскопии в менеджменте микроскопически негатив-

ной чесотки и представили клинический случай дермос-

копически диагностированной чесотки.  В результате 

скабицидного лечения пациент продемонстрировал 

драматическое улучшение. Представленый клинический 

случай  показал полезность и значимость энтомодермо-

скопии в улучшении диагностики паразитоза и коплайн-

са пациента.  

 

Ключевые слова:  чесотка, дермоскопия, энтомодермо-

скопия 
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Abstract: The article presents predictors of neonatal complications basing on comprehensive clinical and immunological examination 

of pregnant women. The study included 35 pregnant women, divided into two groups. The first (main) group comprised 25 patients with 

intrauirtrine infections (IUI) in newborns in the early neonatal period and the second (control) group amounted for 10 patients without 

IUI in newborns. Quantitative study of proinflammatory cytokine levels in the serum of pregnant and posterior vaginal vault content 

showed a significant increase in IL-8 (16.73 pg /ml,p =0.021) and IL-6 (38.4 pg /mL, p =0.032) in the blood serum of pregnant women 

р=0.032), who gave birth to children with IUI. Cytokine levels in the contents of posterior vaginal vault was also increased in the first 

group of pregnant: IL-6 (89.41mg /g) andIL-1β (157.2g / g) (p <0.05). Therefore the results of studies to determine immunological 

markers of inflammation give a possibility to predict early neonatal complications in pregnant women who are at risk for IUI, thus 

reducing the risk of infection in newborns by timely preventive and therapeutic measures. 
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———————————————————— 

INTRODUCTION 

Reproductive loss and miscarriage in intrauterine infection 

are one of the pressing challenges in perinatology. Risk 

factors for abnormal conditions in fetus include infectious 

and inflammatory diseases of women during pregnancy. 

Intrauterine infection (IUI) is often caused by specific flora 

in the birth canal of the mother [1]. 

The role of the immune system in vaginal infection cur-

rently remains disputable. As the number of studies sug-

gest, changes invaginal infections occur in various parts of 

the immune system [3].Chronic persistent infection in the 

mother's body helps to maintain a consistently high level of 

innate immune protection factors in an active state due to 

exposure to Toll-receptor system cells. Receptors activa-

tion triggers cytokine cascade which starts inflammatory 

response [5]. 
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Despite recent advances inprevention and treatment, IUI 

incidence in infants continues to grow. Early diagnosis is 

not always possible. Symptomsof infectionare oftennon-

specific and laboratory diagnosis is time-consuming. 

Thus, timely prediction, diagnosis and treatment can sig-

nificantly reduce the risk of serious complications in in-

fants with IUI. 

2 PURPOSES, SUBJECTS AND METHODS:  

2.1 Purpose 

Prediction of neonatal complications based on a compre-

hensive clinical and immunological examination of preg-

nant women. 

2.2 Subjects  

The study included 35 pregnant women, divided into two 

groups.The first (main) group comprised 25 patients with 

IUI in newborns in the early neonatal period; the second 

(control) group amounted for 10 patients without IUI in 

newborns. 

2.3 Methods 

All the patients underwent conventional range of examina-

mailto:aleksa_dynnik@rambler.ru


INTER COLLEGAS JOURNAL, VOL. 3, No. 1 (2016)                       ~ 50 ~ 
ISSN 2409-9988 

  

tions. The state of innate immunity was assessed by the 

content of cytokines in serum and discharge from the pos-

terior vaginal vault.Venous blood was analyzed for acute 

phase proteins (C-reactive protein (CRP), procalcitonin). 

The study implied the employment of enzyme immunoas-

say. Optical density was analyzed with "Microplate reader 

Model 550" photometer. 
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2 RESULTS AND DISCUSSION 

Proinflammatory cytokines, particularly IL- 1β, (TNF) α, IL-

6, IL-8, IL-10, were also evaluated.  

The age of pregnant women under investigation ranged 

from 22 to 39 years and averaged 31 ± 0.5 and 28 ± 0.5, 

respectively. Examination for extragenital diseases showed 

a statistically significant increase in the incidence of 

chronic ENT diseases (32.3%), chronic kidney diseases 

(25.1%), cystitis (30.2%) (p <0.05). 

The main grouppatients were more often found to have 

opportunisticvulvovaginalinfection (43.5%), herpes simplex 

virus carrier status (42.1%), candidiasis (35%), ureaplasma 

(36.4%) (p <0.05). Evaluation of IUI rate in the first group 

showed such severe conditions as congenital pneumonia 

(60.3%) and sepsis (14%). 

Quantitative study of proinflammatory cytokine levels in 

the serum of pregnant and posterior vaginal vault content 

showed a significant increase in IL-8 (16.73 pg /ml, p 

=0.021) and IL-6 (38.4 pg/mL, p =0.032) in the blood serum 

of pregnant women р=0.032), who gave birth to children 

with IUI. 

Cytokine levels in the contents of posterior vaginal vaul 

were also increased in the first group of pregnant: IL-6 

(89.41mg/g) and IL-1β (157.2g/g) (p <0.05). 

Evaluation of the content of acute phase proteins showed 

an increase in CRP to 19.7 mg/ml (p = 0.07), while in the 

second group its level was 2.6 mg/ml, which corresponds 

to the normal physiological range. Acute phase protein 

content was also found to be increased in the first group 

newborns, amounting to12.1mg/L. CRP indices in the sec-

ond group corresponded to age norm, and did not exceed 

5mg/l. 

 
 

4  CONCLUSIONS 

The immune system in pregnant should be adapted to sem-

iallogenic fetus and be active against different pathogens 

of bacterial and viral infections [3]. Cytokines perform one 

of the important functions of the immune responses, as 

they are one of the earliest mediators of inflammation 

being produced in the foci of inflammation for a long time 

[2]. 

Our study shows an increase in pro-inflammatory cytokines 

IL-6, IL-8, and the local- IL-1β, IL-6 at the systemlevel. 

Furthermore, 48% of pregnant women with premature 

abortion were found to have increased IL-6, IL-8, IL-1β 

content [4]. 

Thus, our findings concerning determination of immunolog-

ical markers of inflammation give a possibility to predict 

the development of early neonatal complications in preg-

nant women who are at risk for IUI, consequently reducing 

the risk of infection in newborns by means of timely-

preventive and therapeutic measures. 
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ДІАГНОСТИЧНА РОЛЬ ЗМІН ПОКАЗНИКІВ МІСЦЕВО-

ГО І СИСТЕМНОГО  ІМУНІТЕТУ У ВАГІТНИХ ЖІНОК З БАК-

ТЕРІАЛЬНОЮ ІНФЕКЦІЄЮ 

Харківський національний медичний університет 

 

У статті описується прогнозування неонатальних 

ускладнень на основі комплексного клінічного та імуно-

логічного обстеження вагітних жінок. У дослідження 

були включені 35 вагітних жінок, які були розділені на 

дві групи. У першу групу (основну) були включені 25 

пацієнтів з внутрышньоутробними ынфекцыями (ВУІ) у 

новонароджених в ранньому неонатальному періоді, у 

другу (контрольну) - 10 пацієнтів без реалізації ВУІ у 

новонароджених. Кількісне дослідження рівня прозапа-

льних цитокінів в сироватці крові вагітної та вмісті зад-

нього склепіння піхви показали значне збільшення IL-8 

(16.73 пг / мл, р = 0,021) і IL - 6 (38,4 пг / мл, р = 0,032) 

у сироватці крові вагітних жінок р = 0,032), які народили 

дітей з ВУІ. Рівень цитокінів у вмісті заднього склепіння 

піхви також був збільшений в першій групі вагітних: IL-6 

(89, 41 мг / г) та ІЛ-1β (157,2 г / г) (р <0,05). Отже ре-

зультати дослідження з визначення імунологічних мар-

керів запалення дозволяють прогнозувати виникнення 

ранніх неонатальних ускладнень у вагітних, що знахо-

дяться в групі ризику по розвитку ВУІ, що дозволяє зни-

зити ризик інфекційних ускладнень у новонароджених 

шляхом проведення своєчасних профілактичних і ліку-

вальних заходів. 

 

Ключові слова: цитокіни, внутрішньоутробна інфекція, 

С-реактивний білок, імунологічні маркери. 
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В статье описывается прогнозирование неоната-

льных осложнений на основе комплексного клиническо-

го и иммунологического обследования беременных же-

нщин. В исследование были включены 35 беременных 

женщин, которые были разделены на две группы. В 

первую группу (основную) были включены 25 пациентов 

с ВУИ у новорожденных в раннем неонатальном перио-

де, во вторую (контрольную) - 10 пациентов без реали-

зации ВУИ у новорожденных. Количественное исследо-

вание уровня провоспалительных цитокинов в сыворотке 

крови беременной и содержимом заднего свода влага-

лища показали значительное увеличение IL-8 (16.73 пг / 

мл, р = 0,021) и IL - 6 (38,4 пг / мл, р = 0,032) в сыворот-

ке крови беременных женщин р = 0,032), которые роди-

ли детей с ВУИ. Уровень цитокинов в содержимом зад-

него свода влагалища также был увеличен в первой 

группе беременных: IL-6 (89, 41 мг / г) и ИЛ-1β (157,2 

г/г) (р <0,05). Результаты исследования  по определе-

нию иммунологических маркеров воспаления позволяют 

прогнозировать возникновение ранних неонатальных 

осложнений у беременных, находящихся в группе риска 

по развитию ВУИ, что позволяет снизить риск инфекци-

онных осложнений у новорожденных путем проведения 

своевременных профилактических и лечебных мероп-

риятий. 

 

Ключевые слова: цитокины, внутриутробная инфекция, 

С-реактивный белок, иммунологические маркеры. 
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