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EPIDEMIOLOGICAL FEATURES OF THE SKIN CANCER

 © О. Оshyvalova

Background. The relevance of the study of oncological pathology of the skin is due to the annual increase of mor-
bidity rate of skin cancer and significantly high mortality rate among patients. The research of epidemiological 
features of skin cancer will identify risk groups and those who need primary medical care.
The basis for the research of the epidemiological features of skin cancer among the contingent of SIS – State Insti-
tution of Science “Research and Practical Centre of Preventive and Clinical Medicine” of the State Administrative 
Department (SIS “RPC PCM” SAD) is personalized information on patients that’s stored in the database of the SIS 
since 1996. For the retrospective epidemiological analysis were used data from 2005 to 2014. The obtained results 
were compared with corresponding figures among patients from Kyiv and Ukraine.
Results. The morbidity rate of melanoma and NMCS (Non-melanoma cancers of the skin) is higher than the corre-
sponding figures of the population of Kyiv and Ukraine, despite the decline in the incidence of melanoma in 2014 
by 14 % compared to the year 2013. The mortality rate of patients with skin cancer, mainly due to patients with 
melanoma, among the contingent of SIS is also higher than the corresponding figures of the population of Kyiv and 
Ukraine. The majority of patients with skin cancer were men of the 2nd period of middle age and elderly age. The 
highest morbidity rate of skin cancer was registered in age groups of 65–74 years old and 75 years old and older 
regardless of gender. The recurrence and prolongation of oncological process were registered among patients with 
melanoma in 2.3 %, and among patients with NMCS– 1.1 % annually. 
Conclusions. The obtained results showed a significant prevalence of skin cancer among the contingent of SIS 
compared with the morbidity rate of melanoma among the population of Kyiv and Ukraine. The analysis of epi-
demiological characteristics show the need for raising awareness of primary care physicians of the earliest clin-
ical manifestations of skin cancer, raising patients awareness of the negative effects of ultraviolet radiation and 
solariums, the need for protection against ultraviolet irradiation, the use of methods of self-examination, timely 
reference to a doctor
Keywords: melanoma, carcinoma skin, Kaposi’s sarcoma, morbidity, prevalence, recurrence, mortality
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1. Introduction
Dermatooncology as dermatology section deals 

with the study, diagnosis and treatment of benign and 
malignant tumours of the skin, based on the etiological 
and morphological features of a particular oncological 
entity of the skin lesions. As a rule, patients visit derma-
tologist or cosmetologist complaining of not a neoplasm 
on the skin, but due to the emergent cosmetic defect or 
subjective feelings. According to statistics, the incidence 
of malignant skin tumours among the patients who had 
an appointment with a dermatologist is 2 % [1]. Patients 
with skin neoplasms make up about 13.2 % in the struc-
ture of primary outpatient treatment [2]. 

The three most common types of skin cancer, in 
descending order, are basal cell carcinoma, squamous cell 
carcinoma, and melanoma. Basal cell carcinoma alone is 
thought to be more common than any other cancer, but cen-
tral cancer registries* (CCRs) do not collect data on basal 
cell carcinoma, so incidence is unknown [3]. BCC is the 
most common of all cancers diagnosed in the United States 
with over 2 000 000.0 cases diagnosed annually. Squamous 
cell carcinoma is less common than basal cell carcinoma 
and can cause death, although most cases are treatable [4].

Melanoma is the least common of the three main 
types of skin cancer, but causes the most deaths. In 2012, 
CCRs in the United States reported approximately 67,000 
new melanoma cases and 9,000 deaths from melanoma [5].

According to specified data of the National Cancer 
Registry of Ukraine in 2012–2013 a large share in the 
structure of morbidity of the Ukrainian population (from 
10.4 % in men to 13.4 % in women) belonged to skin can-
cer of epithelial origin. The incidence rate of melanoma 
in men takes the13thplace (2.0 %), while in women it takes 
the 11thplace (2.3 % among registered cancers) [6]. 

Skin cancer is caused not only by individual genet-
ic factors, but also is strongly associated with ultraviolet 
(UV) radiation [7]. The causal relationship between UV 
exposure and skin cancer among populations with com-
paratively more sun-sensitive skin is well established, 
and recent genetic research has found a UV exposure 
signature among mutations specific to melanoma [8].

The rates of skin cancer have tripled since the ear-
ly 1970s. Although much of the increase has been among 
early stage cancers, and mortality has remained relatively 
stable, more recent analyses have found increases among 
the later stage cancers, and mortality rates for males have 
begun to increase [9].

Developing methods to better measure the preva-
lence of basal cell carcinoma and squamous cell carcino-
ma could also provide important information to measure 
the impact of public health efforts [10].

2. Case presentation
The importance of the study of skin cancer is that 

the incidence of skin cancer in Ukraine is much lower 
than European rates. However, low awareness of the 
issue and the lack of centralized screening lead to late 
diagnosis and high mortality [11].

Despite significant achievements in cancer detec-
tion and “precancerous” diseases, the measures, which 
currently used, cannot be considered fully relevant to the 
requirements of population screening [12].

It should be noted that the most common type of 
the survey of people (sometimes of the very widespread 
contingent) with the greatest risk is the selective one. 
Furthermore, the survey group includes patients who 
go to medical institutions regarding noncancerous pa-
thology. At the same time the survey identify malignant 
tumors, which often doǹ t correspond preclinical stage 
because they have specific symptoms, even minimal [13].

Medical care for patients with skin cancer at State 
Institution of Science “Research and Practical Centre of 
Preventive and Clinical Medicine” of the State Adminis-
trative Department (SIS “RPC PCM” SAD) is provided 
more than 30 years, but the evaluation of the quality of 
this work is not carried out.

The study of epidemiological indices of oncolog-
ical pathology of the skin among the contingent of SIS 
and their comparison with the corresponding indices 
among the population of Kiev and Ukraine will allow to 
determine the effectiveness of implemented treatment 
and diagnostic methods, of screening for skin cancer at 
the primary care level and identify ways to improve the 
provision of medical care for oncology patients of SIS.

3. Materials and Methods
The basis for the research of the epidemiological 

features of skin cancer among the contingent of SIS is 
personalized information on patients that’s stored in the 
database of the SIS since 1996. For the retrospective 
epidemiological analysis were used data from 2005 to 
2014. The article presents the results of statistical treat-
ment morbidity, prevalence and mortality of patients with 
melanoma and non-melanoma skin cancers, which were 
under the supervision of a physician dermatologist of SIS. 
The obtained results were compared with corresponding 
figures among patients from Kyiv and Ukraine. 

4. Results 
Medical care for patients with oncological pa-

thology of the skin at State Institution of Science “Re-
search and Practical Centre of Preventive and Clinical 
Medicine” of the State Administrative Department (SIS 

Згідно даним Національного канцер-реєстру України рівень захворюваності на рак шкіри та показник 
смертності щорічно збільшуються і перевищують світові показники. Тому проблема раку шкіри залиша-
ється актуальною, вимагає поліпшення рівня ранньої діагностики. Нами проаналізовано епідеміологічні 
особливості онкопатології шкіри серед прикріпленого контингенту Державної наукової установи «Науко-
во-практичного центру профілактичної та клінічної медицини» Державного управління справами
Ключові слова: меланома, карцинома шкіри, саркома Капоші, захворюваність, поширеність, рецедивуван-
ня, смертність
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“RPC PCM” SAD) is provided according to the ap-
proved Local protocol of medical care for patients with 
melanoma “The Unified Clinical Protocol of Primary, 
Secondary (Specialized), Tertiary (Highly Specialized) 
Medical Care “Melanoma”, which was developed under 
the decree of the Ministry of Health of Ukraine No. 234 
from 02/04/2014, and Local protocols of medical care for 
patients with squamous and basal cell skin cancer, Ka-
posi’s sarcoma. Oncological pathology of the skin among 
the contingent of SIS “RPC PCM” SAD (hereinafter 
contingent of SIS) constitutes a significant part. As at 
01/01/2014868 patients with skin cancer were subject to 
regular medical check-up, representing 31.8 % from total 
number of oncology patients of SIS and 38.7 % from total 
number of individuals who are subject to regular medical 
check-up of dermatologist at SIS. During 2014 there ha- 

ve been 78 patients with first diagnosed skin cancer who 
were subject to regular medical check-up (65 % from 
total number of patients with oncological pathology of 
the skin who were subject to regular medical check-up 
in 2014). Non-melanoma skin cancers made up 90.4 %  
(785 cases), and melanoma patients made up only 9.3 % 
(81 cases) (refer to Fig. 1).

In 2014 among the contingent of SIS there were 
registered 6 patients with the first diagnosed melanoma; 
morbidity rate was 16.0 per 100,000 people (a decrease 
by 14.0 % compared with the corresponding figure in 
2013) (refer to Fig. 2).

As at 01/01/2015 among the patients with melano-
ma there dominated men; they made up 51.9 % (41 pa- 
tients), and women – 48.1 % (38 patients) respectively 
(refer to Fig. 3).

 

Fig. 1. Melanoma morbidity rate among the contingent of SIS, population of Kyiv and Ukraine in 2005–2013:  
* – polynomial trend line

Fig. 2. Melanoma prevalence rate among the contingent of SIS, population of Kyiv and Ukraine in 2005–2013
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Among men with melanoma there dominated 
age groups of 75 years old and older (48.8% ) and 65– 
74 years old (31.7 %); age groups of 55–64 years old  
(12.2 %), 45–54 years old (2.4 %), 35–44 years old (4.9 %)  
were represented by isolated cases (refer to Fig. 3). 
Among women there dominated patients of 75 years 
old and older (31.6 %), 65–74 years old (26.3 %), 55– 
64 years old (23.7 %). In the age groups of 45–54 years old 
(2.6 %), 35–44 years old (13.2 %) and 25–34 years old 
(2.6 %) there were registered isolated cases (refer to Fig. 3). 

The prevalence rate of melanoma among the contin-
gent of SIS in 2013 was 214.8 per 100,000 people. In 2014 
the prevalence rate of melanoma among the contingent of 
SIS was 210.3 per 100,000 people (a decrease by 2.1 % com-
pared with the corresponding figure in 2013) (refer to Fig. 2).

In 2014 among the contingent of SIS there were 
registered 72 patients with the first diagnosed NMSC; 
morbidity rate was 191.7 per 100,000 people (an increase 
by 3.3 % compared with the corresponding figure in 
2013) (refer to Fig. 4).

NMSC includes squamous cell carcinoma of the 
skin (SCCS; according toICD-10 – C44.1), basal cell car-
cinoma of the skin (BCCS; according to ICD-10 – C44.2) 
and Kaposi’s sarcoma (KC; according to ICD-10 – C46). 
As at 01/01/2015 830 patients with NMSC are subject to 
the regular medical check-up, representing 91.1 % from 
the total number of patients with the skin cancer. The 
dynamics of morbidity rate of NMSC of the contingent 
of SIS demonstrates the significant prevalence of BCCS 
(refer to Fig. 5).

 
Fig. 3. Age distribution of patients with melanoma among the contingent of SIS as at 01/01/ 2015

 
Fig. 4. NMSC morbidity rate of the contingent of SIS, population of Kyiv and Ukraine in 2005–2013:  

* – polynomial trend line



35 

Медичні науки Scientific Journal «ScienceRise» №3/3(20)2016

Primary cases of KC were registered in 2007 
(1case) and morbidity rate was 3.4 per100,000 people, in 
2009 – 1 case (morbidityratewas3.1 per 100,000 people) 
andin2014 – 1 case (2.7 per 100,000 people) (refer to Fig.5).

A sat 01/01/2014736 patients with BCCS were 
subject to the regular medical check-up (84.8 % from the 
total number of NMSC). In 2014 106 patients with BCCS 
were taken under regular medical check-up, including 
68 patients (64.1 %) with the first diagnosed skin cancer, 
and recurrent cases of BCCS made up 35.9 % (refer to  
Fig. 5). As at 01/01/2015 780 patients with BCCS were 
subject to the regular medical check-up (94.0 % from 
total number of NMSC), among them men accounted for 
61.9 % (483 patients), women –38.1 % (297 patients).

Among men with BCCS there dominated patients 
of age group of 75 years old and older(73.6 %) and 65– 
74 years old (22.9 %); in the age group of 55–64 years 
old (3.6 %) there were registered isolated cases (refer to  
Fig. 6). Among female patients there dominated persons 
of 75 years old and older (63.9 %) and 65–74 years old 

(26.7 %); there were registered isolated cases in the age 
groups of 55–64 years old (8.1 %) and 45–54 years old 
(1.2 %) (refer to Fig. 6). 

As at 01/01/2014 47 patients with SCCS (6.0 % 
from the total number of NMSC) were subject to the 
regular medical check-up. In 2014 SCCS was diagnosed 
in 4 patients, including 3 patients (75 %) with first diag-
nosed SCCS (refer to Fig. 5). As to 01/01/2015 47 patients 
with SCCS (5.7 % from the total number of NMSC) were 
subject to the regular medical check-up, including 57.4 % 
of men (27 patients) and 42.6 % of women (20 patients).

Among men with SCCS there dominated patients 
of age group of 75 years old and older (44.4 %) and 65– 
74 years old (48.1 %); there were registered isolated 
cases in the age group of 55–64 years old (3.7 %) and 45– 
54 years old (3.7 %) (refer to Fig. 7). Among female pa-
tients there dominated persons of 75 years old and older 
(70 %) and 65–74 years old (20 %); there were registered 
isolated cases in the age groups of 55–64 years old (5 %) 
and 35–44 years old (5 %) (refer to Fig. 7). 

 
Fig. 5. Morbidity rate of SCCS, BCCS and KC of the contingent of SIS “RPC PCM” SAD in 2005–2014

 
Fig. 6. Age distribution of patients with BCCS among the contingent of SIS as at 01/01/2015
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The prevalence rate of NMSC among the contin-
gent of SIS in 2013 was 2081.3 per 100,000 people. In 
2014 the prevalence rate of NMSC among the contingent 

of SIS was 2210.0 per 100,000 people (an increase by  
6.2 % compared to the corresponding figure in 2013) 
(refer to Fig. 8).

 
Fig. 7.Age distribution of patients with SCCS among the contingent of SIS as at 01/01/2015

 
Fig. 8. Prevalence rate of NMSC among the contingent of SIS, population of Kyiv and Ukraine in 2005–2013

 
Fig. 9. Percentage of recurrences of melanoma and NMSC among the contingent of SIS in 2005–2014
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Among the contingent of SIS in 2005–2014 there 
was observed recurring oncological pathology of the 
skin. Thus, in patients with melanoma recurrence of the 
disease occurred on average in 2.3 % of cases (from the 
total number of patients with the disease), and NMSC in 
1.1 % of cases (from the total number of patients with the 
disease) (refer to Fig. 9).

In 2013 the mortality rate among patients with 
melanoma of the contingent of SIS was 10.6 per 100,000 
people. In 2014 the mortality rate among patients with 
melanoma of the contingent of SIS was 15.8 per 100,000 
people (refer to Fig. 10).

In 2005 there was registered 1 death of patient 
with SCCS among the contingent of SIS and mortality 
rate was 3.7 per 100,000 people; in 2008 there was  

1 death of patient with KC (mortality rate was 3.3 per 
100,000 people) and in 2012 – 1 death of patient with 
KC (mortality rate was 2.7 per 100,000 people). In 2014 
deaths of patients with NMSC were not registered (re- 
fer to Fig. 11).

The majority of patients with melanoma have re-
ceived combination therapy, which consisted of surgical 
excision of primary focus of the tumour followed by im-
munotherapy with interferon for 52 weeks. In the case 
of disease progression there were used chemical therapy 
and radiation therapy of metastatic foci (refer to Fig. 12).

Patients with Kaposi’s sarcoma also mostly re-
ceived combination therapy, which included partial sur-
gical excision of tumour focus in combination with 
chemical therapy and radiation therapy (refer to Fig. 12).

 
Fig. 10. Mortality rate of patients with melanoma among the contingent of SIS, population of Kyiv and Ukraine in 

2005–2013: * – polynomial trend line

Fig. 11. Mortality rate of patients with NMSC among the contingent of SIS, population of Kyiv and  
Ukraine in 2005–2013: * – polynomial trend line 
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SCCS and BCCS foci were mostly excised by 
radiosurgical method (63.8 % and 87.5 % respectively), 
while in the case of large size tumours there was used 
surgical technique (26.5 % and 11.9 % respectively) with 
additional radiation therapy in the case of deep tumour 
invasion (9.8 % and 0.6 % respectively) (refer to Fig. 12).

Morphological verification index of the diagnosis 
of malignant skin diseases in 2014 was 100 %. The distri-
bution of all identified new cases of skin cancer by stages 
(according to Ann Arbor classification and TNM) in 2014 
showed that 83.3 % of them were of the 1st–2nd stage of 
tumour growth, 14.1 % – 3rd stage and 2.6 % – 4th stage.

4. Discussion
Compared to the morbidity rate of melanoma am- 

ong the population of Kyiv (11.1 per 100,000 people in 
2013) and Ukraine (7.8 per 100,000 people in 2013) there 
is a significant prevalence in the morbidity rate among 
the contingent of SIS (18.6 per 100,000 people in 2013), 
despite the tendency to lower trend line R2=0.490 (refer 
to Fig. 1).

The prevalence rate of melanoma significantly 
predominates among the population of Kyiv (84.1 per 
100,000 people in 2013) and Ukraine (58.9 per 100,000 peo- 
ple in 2013) (refer to Fig. 2). 

Comparing the age ranges of men and women, it 
should be noted that women have the change in the num-
ber of cases during the 1st period (15.8 %) and 2nd period 
of middle age (52.6 %). While in men there dominated 
the number of patients of the 2nd period of middle age 
(46.3 %) and elderly age (48.8 %) (refer to Fig. 3).

Comparing the incidence rate of NMSC among 
the contingent of SIS (185.6 per 100,000 people in 2013) 
with the corresponding figure among the population 
of Kyiv (47.5 per 100,000 people in 2013) and Ukraine 
(46.1 per 100,000 people in 2013), there should be noted 

a significant prevalence in the incidence rate among the 
contingent of SIS despite the tendency to trend line low-
eringR2=0.4277 (refer to Fig. 4).

The morbidity rate of BCCS in 2014 was 181.1 per 
100,000 people (refer to Fig. 5). Comparing the age rang-
es there should be noted that in men as well as in women 
dominates the number of patients of the 2nd period of 
middle age (men – 26.4 %, women – 36.1 %) and elderly 
age (men – 73.6 %, women – 63.9 %) (refer to Fig. 6).

The morbidity rate of SCCS in 2014 was 8.0 per 
100,000 people, which is significantly lower than in 2013 – 
37.1 per 100,000 people (refer to Fig. 5). Comparing the 
age ranges there should be noted that in men the number 
of patients of the 2nd period of middle age (55.6 %) and 
elderly age (44.4 %) dominates and in women the number 
of patients of elderly age (70 %) dominates (refer to Fig. 7).

The prevalence rate of NMSC was significantly 
higher than the corresponding figure among the popu-
lation of Kyiv (460.0 per 100,000 people in 2013) and 
Ukraine (484.5 per 100,000 people in 2013) (refer to Fig. 8).

The mortality rate of patients with melanoma 
among the contingent of SIS in 2013 (10.6 per 100,000 peo- 
ple) was significantly higher than the corresponding fi- 
gure among the population of Kyiv (3.1 per 100,000 peo- 
ple) and Ukraine (2.5 per 100,000 people) and trend line 
tends to increase R2=0.3554 (refer to Fig. 10).

But despite the absence of annual mortality of pa-
tients with NMSC the mortality rate among these patients 
of the contingent of SIS is higher than the corresponding 
figures among the population of Kyiv (0.9 per 1000,000 peo- 
ple) and Ukraine (1.5 per 1000,000 people) and trend line 
tends to slight increase R2=0.1521 (refer to Fig.11).

5. Conclusions
1. The relevance of the study of oncological pathol-

ogy of the skin is due to the annual increase of morbidity 

 
Fig. 12. Treatment of oncological pathology of the skin among the contingent of SIS in 2005–2014
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rate of skin cancer and significantly high mortality rate 
among patients. 

2. The study of epidemiological indices of onco-
logical pathology of the skin among the contingent of SIS 
showed the following results:

– the morbidity rate of melanoma and NMCS is 
higher than the corresponding figures of the population 
of Kyiv and Ukraine, despite the decline in the incidence 
of melanoma in 2014 by 14 % compared to the year 2013;

– the mortality rate of patients with skin cancer, 
mainly due to patients with melanoma, among the contin-
gent of SIS is also higher than the corresponding figures 
of the population of Kyiv and Ukraine;

– the majority of patients with skin cancer were 
men of the 2nd period of middle age and elderly age;

– the highest morbidity rate of skin cancer was reg-
istered in the age groups of 65–74 years old and 75 years 
old and old regardless of gender;

– identifying early stages of tumour in patients 
were 83.3 %;

– recurrence and prolongation of oncological pro-
cess were registered among patients with melanoma in 
2.3 %, and among patients with NMCS – 1.1 % annually. 

3. The above statistics show the need for effective 
prevention of skin cancer among the contingent of SIS: 

– raising patients awareness of negative effect of 
excessive ultraviolet radiation and solariums, the need for 
protection against ultraviolet irradiation, the use of meth-
ods of self-examination, timely reference to the doctor; 

– raising awareness of primary care physicians of 
early clinical manifestations of visual cancer types, the 
selection of individuals with risk factors for the skin can-
cer development and observation of such persons, timely 
examination of patients with suspected skin cancer by 
dermatologist, oncologist;

– advanced training of dermatologists, oncolo-
gists, surgeons and other specialists as to the methods 
of diagnosis, treatment and observation of patients with  
skin cancer; 

– detection of oncological pathology of the skin 
and taking diagnostic and therapeutic measures in this 
group of patients to prevent malignant transformation. 
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THE STATE OF IMMUNOLOGICAL REACTIVITY AND NONSPECIFIC PROTECTION 
FACTOR (LYSOZYME) IN CHILDREN WITH REACTIVE ARTHRITIS 

 © V. Savvo, T. Tverdohleb 

Aim. An improvement of diagnostics and prognostication of ReA clinical course in children on the base of studying 
the immunological reactivity and non-specific protection factor (lysozyme). 
Materials and methods. Examination of children took place in the municipal children’s cardiorheumatologic de-
partment of MHPI “Kharkov municipal children’s clinical hospital № 24” and municipal children’s polyclinic of 
the Kharkov city (№ 1, 2, 7, 12, 13, 14, 23).
40 children with ReA underwent immunological examinations, detection of sIgA in the saliva and lysozyme in the 
blood serum in acute period and in 9–12 months after the beginning of disease. 19 children (47,5 %) – 2–6 years old, 
21 children (52,5 %) – 7–14 years old. Boys – 22 (55,0 %), girls – 18 (45,0 %). The mean age of children in group was 
7,2±0,32. The control group included 32 healthy children. The mean age of children in group was 7,4±0,54.
The ReA diagnosis was set according to the order of Ukrainian MHP of 19.07.2005 № 362 “Protocol of diagnostics 
and treatment of disease of musculoskeletal system and connective tissue in children ICD-D М00-М25 arthropathies”.
Immunological examinations included the study of indices of cellular, humoral, monocytic-phagocytic links of im-
munity, content of cytokines (IL-1β, IL-6), detection of sIgA and index of nonspecific protection factor (lysozyme).
Assessment of results of researches was carried out using STATISTICА program for Windows (version 10.0), Mi-
crosoft Excel 2012, MATLAB 2015a. 
Results. In the ReA acute period in children was observed depression of T-system on the background of activation 
of immunity B-system as the reliable decrease of СD8, СD25 and increase of СD21. There was revealed an in-
crease of IL-6, increase of phagocytic number, spontaneous NBT-test and spontaneous neutrophils activity index. 
The sIgA level reliably exceeded the standard. At determination of lysozyme the blood serum of patients with ReA 
in acute period was revealed its deficiency comparing with the standard. 
In 9–12 months after the beginning of disease in subgroup of children with prolonged and relapsing clinical course 
was preserved the increase of IL-6 level and decrease of CD8, CD25 and increase of CD21, increase of sIgA and 
low content of lysozyme. The indicators of the favorable ReA outcome (remission) are: normalization of indices of 
T- and B-cellular link of immunity, IL-6, sIgA and lysozyme.
Conclusions.
1. In the ReA acute period was detected the decrease of CD8, CD25, increase of CD21and IL-6. The phagocytic 
link of immunity functions in the hypercompensation mode with emaciation (decompensation) phenomena. The 
sIgA content is increased and lysozyme level is decreased. 
2. In 9–12 months after the beginning of disease in subgroup of children with remission was detected normalization 
of indices of T- and B-cellular links of immunity IL-6, sIgA and lysozyme. In subgroup of children with prolonged 
and relapsing clinical course was preserved increase of CD21, IL-6, sIgA and decrease of CD8, CD25 and lysozyme
Keywords: reactive arthritis, children, cellular and humoral immunity, cytokines, secretory immunoglobulin A, lysozyme


