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Abstract: Objective: Rheumatic fever (RF) is well known disease as a result of frequent complication of the group A b-
hemolytic streptococcal (GABHS) tonsillopharyngitis, have noticeably grown for the last 15 years among young
generation in the Kyrgyz Republic. It is important to hold a study about the prevalence of RF and GABHS and their
susceptibility to antibiotics in the Kyrgyz Republic.

Materials and Methods: We have studied 200 children with chronic tonsillopharyngitis at the National Center of
Pediatrics and Child Surgery in Bishkek (the Kyrgyz Republic) from August till September 2008. 188 (48 out of them are
with RF) out of total 200 children are Kyrgyz and 12 are Russian (2 out of them are with RF). 111 out of total are female
(34 out of them are with RF) and 89 are male (17 out of them are with RF). The average age of the subjects is 10.9+6.0
(from 3 to 17 years old). The presence of GABHS was assessed using two ways: by the rapid antigen detection test
(RADT) for outcrop of streptococcus antigen in smear from mucosal surface of tonsils, and by bacterial culture analysis
(BA). RADT was used to determine its specificity and sensitivity in order to recommend practitioners its further wide use.
Furthermore, the discovered culture of GABHS have been investigated on susceptibility to antibiotics by disc-diffusion
method.

Research Results: GABHS antigen was positive in 72 (36.0 %) subjects from RADT and in 80 (40.0%) subjects from BA
out of 200 total subjects. In the patients with RF (n=51), GABHS was positive in 18 (35.2%) subjects by RADT and in 24
(47.0%) subjects by BA. In the subjects without RF (n=149), GABHS was positive in 54 (36.2%) subjects by RADT and
in 56 (37.5%) by BA. Among 80 GABHS positive results sensitive to antibiotics were: to penicillin only 10 (12.5%), to
ampicillin-29 (36.2%), to amoxicillin-36 (45.0%), to ceftriaxon - 31 (38.7%), to roxithromycin - 21 (26.2%), to
erythromycin- 19 (23.7%). It is noted that 21 (26.2%) GABHS positive results were absolutely resistant for all these tested
antibiotics. RADT showed that its specificity is 85% as well as its sensitivity is equal to 67.5%.

Conclusion: In this study the sensitivity of RADT was low; therefore, the negative results of RADT don’t exclude
presence of GABHS. High prevalence of GABHS antigen demonstrates not only in patients with RF, but also among
healthy children (without RF) of the Kyrgyz Republic. The high prevalence of GABHS at children with RF (47.0%),
probably, presents a low sensitivity to antibiotics and irregular secondary prophylaxis. Significant presence of GABHS
among healthy children (37.5%) requires improvement of primary prevention to prevent further spread of RF and
Rheumatic Heart Disease (RHD) in the country.
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INTRODUCTION

Collapse of the Union of the Soviet Socialist Republics
(USSR) in the beginning of 1990 strongly reflected in the
sector of public health services of many former union
republics. For the last 15 years in the Kyrgyz Republic,
which is located in the Central Asia, there has been a growth
of many infectious diseases and their complications, among

2010 Bentham Open



40 The Open Rheumatology Journal, 2010, Volume 4

which a streptococcal tonsillopharyngitis and its
complication as a rheumatic fever (RF) has a special
importance. The key parameter for an estimation of the
significance of tonsillopharyngitis is a prevalence of RF [2-
5, 6, 8-10]. Rheumatic fever and rheumatic heart disease
(RHD) are frequent reason of mortality, including a sudden
death and an early invalidity of young generations, leading to
economical damages in this country. The statistics of growth
of RF and RHD in Kyrgyzstan has been presented at the 13th
international Congress of the APLAR (Asia Pacific League
of Associations for Rheumatology) in Yokohama (Japan) in
September 2008 [1]. Unfortunately, Kyrgyzstan is in the
leading position on distribution of the RF among all
developing countries of the world (643 cases/ 100, 000
individuals) [1-3, 5]. While in the developed countries,
including Japan, the incidence of RF/RHD 0, 8-1, 0 patients
per 100 000 population [2-7].

RF is an autoimmune disease primarily of children
between ages 5 and 15 years, which develops approximately
20 days after group A b-hemolytic streptococcal (GABHS)
tonsillopharyngitis and affect heart, central nervous system,
joints and skin. According to the report of the US Vital
Health Statistics, an acute tonsillopharyngitis causes more
than 6 million policlinic visits each year by children younger
than 15 years of age and an additional about 1.8 million
visits by adolescents and young adults aged 15 to 24 years
[8]. According to some publications, approximately 28% to
40% of the tonsillopharyngitis of bacteriological etiology are
estimated to be caused by GABHS (or Streptococcus
pyogenes), which is considered as the most important
etiological human pathogen in the frequency of
complications [9, 10]. Tonsillopharyngitis is one of the most
ordinary common infections encountered by pediatricians
and family physicians in Kyrgyzstan. Unfortunately, the
official statistics about prevalence of the GABHS-
tonsillopharyngitis is not available in Kyrgyzstan.
Streptococcal tonsillitis or angina and pharyngitis represent a
large source of social inconveniences especially among
children's and adolescent population. It can lead to a missing
school days, the need of using antimicrobial drugs
repeatedly, and the potential risk of suppurative and
nonsuppurative complications, such as peritonsillar abscess,
diffuse glomerulonephritis and rheumatic fever. Besides, the
infection that remains after acute streptococcal
tonsillopharyngitis is kept in many recovered throats and
tonsils in a dozing condition. Such “healthy” people
represent the tank of infection and pathogenic streptococcus
can transfer from carriers to susceptible persons. It is a
commonly known that GABHS can be transmitted easily
from asymptomatic carriers as well as patients, with GABHS
tonsillopharyngitis. Our joint Kyrgyz-Japanese study among
children and adult population in Kyrgyzstan in 2007 have
revealed that 37% subjects out of 189 ethnic Kyrgyz
population are carriers of this streptococcus [11].
Considering the high growth of RF/RHD in Kyrgyzstan, it is
necessary to note that accurate diagnosis of the GABHS
infection is important. Since it is the only common form of
the acute tonsillopharyngitis, for which antibiotic therapy is
obligatory, when possible shortening the clinical course of
the GABHS tonsillopharyngitis, reducing the transmission of

Omurzakova et al.

infection, and prevention of complications, among which the
acute rheumatic fever occupies a special place. Due to an
important role that streptococcal infection has in Kyrgyzstan,
the efforts leading to better understanding of its risk factors
are necessary. This study aims to identify and compare the
prevalence of Streptococcus pyogenes detected by Rapid
Antigen Detection Test (RADT) and by bacterial culture
analysis (BA) from the oropharynx microbial flora of
children with tonsillopharyngitis among different age
groups. The study also determines the susceptibility of
discovered GABHS to different groups of antibiotics.

MATERIALS AND METHODS

We have studied 200 children with chronic
tonsillopharyngitis at the National Center of Pediatrics and
Child Surgery in Bishkek (Kyrgyzstan) from August till
September 2008.

The study was held in accordance with the permission of
the ethical committee on patients' rights and voluntary signed
consent of the parents of children. (Patients' rights and

medical ethics. Information materials for physicians,

Bishkek, 1999).

Table 1. Information of the Total Subjects

n Freguency (%)

Male/Female 89/111
Age at onset (yr+SD) 10.9£6.0
Kyrgyz 188 (94.0%)
Russian 12 (6.0%)
With RF 51 (25.5%)
Without RF 149 (74.5%)

RF-rheumatic fever.

188 out of total children with chronic tonsillopharyngitis
are Kyrgyz (49 out of them are with RF) and 12 are Russian
(2 out of them are with RF) (Table 1). 111 out of total are
female (34 out of them are with RF) and 89 are male (17 out
of them are with RF). The average age of the subjects is
10.94£6.0 (from 3 to 17 years old). In order to analyze the
prevalence of streptococcus pyogenes and rheumatic fever in
different age ranging, children were divided into 3 groups
(Table 2): in the group of 3-6 years (n=30) 7 children with
RF; in the group of 7-12 years (n=78) 22 children with RF;
in the group of 13-17 years (n=92) 22 children with RF.

Inclusions criteria: children (not younger than 3 years
and older than 17 years) with chronic tonsillopharyngitis
(history of persistent tonsillitis 2 and more per year). At the
moment of the study many children received antibacterial
therapy and others were receiving antibiotics, but it was not
an exceptional criterion for us.

Exclusion criteria: previous tonsillectomy; congenital or
acquired immunodeficiency.

METHODS OF RESEARCH

Common clinical inspection (complaints, anamnesis and
objective inspection of patient), social anamnesis,
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Table2. The Groups in Accordance with Age Ranging

n Frequency (%)

Children with RF

3-6 years (n=30) 7 (23.3%)

7-12 years (n=78) 22 (28.2%)
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(36.0%) subjects were positive for GABHS antigen by RADT
and 80 (40.0%) were positive by BA out of total 200 subjects
(18 positive results from 72 positive by RADT were negative by
BA, and 26 negative results by RADT were positive by BA). In
the patients with RF (n=51), GABHS was positive in 18
(35.2%) subjects by RADT and in 24 (47.0%) subjects by BA.
Out of 149 children without RF, 54 (36.2%) subjects by RADT
and 56 (37.5%) subjects by BA had positive results.

13-17 years (n=92) 22 (23.9%) Table3. Prevalence of GABHS in Subjects
Children without RF
0,

3-6 years (n=30) 23 (76.7%) n Frequency (%)

7-12 years (n=78) 56 (71.8%) GABHS positive by RADT

13-17 years (n=92) 70 (76.1%) Total (n=200) 72 (36.0%)
RF-rheumatic fever. With RF (I'l=51) 18 (352%)
anthropomorphic measurement: growth, body weight. The Without RF (n=149) 54 (36.2%)
samples were taken since August till September 2008 and were GABHS positive by BA
collected from the patient's posterior pharynx and tonsil surfaces — "
by physicians as recommended by the Infectious Disease Total (n=200) 80 (40.0%)
Society of America [12]. Collected samples for the rapid With RF (n=51) 24 (47.0%)
detection test (RADT) QuickVue Dipstick Strep A test. (Quidel Without RF (n=149) 56 (37.5%)

Inc. San Diego, CA, USA) were performed right at the places,
according to the method provided by the manufacturer. The
rapid detection test is based on the detection of the GABHS
antigen through an antigen agglutination reaction. In the
meanwhile, all these samples from mucosal surfaces were taken
for the bacterial culture analysis (BA) and identification for
GABHS. The material was immediately placed on culture
medium with blood-agar by a microbiologist in all samples. The
samples were taken as per the microbiologic protocol described
as follows: culture dishes were immediately taken to a lab and
incubated in a bacteriology furnace at 36°C with environment
enriched in CO2 for 24 hours. After 24 hours, the plates were
assessed regarding the colonies growth and morphology. Those
samples, which did not show bacterial growth, were incubated
again for 24 more hours. The samples were taken and studied
with identification of bacteria according to the manual of
techniques established by the WHO in the “Basic Laboratory
Procedures in Clinical Bacteriology” [13, 14]. Furthermore, the
discovered GABHS from smear have been investigated on
susceptibility to antibiotics, which were determined by the disc-
diffusion method with discs: ampicillin, amoxicillin, ceftriaxon,
penicillin, roxithromycin, erythromycin (Sankt-Petersburg,
Russia). Estimation of results of definition of susceptibility of
bacteria to antibiotics by disc-diffuse method was carried out in
accordance with recommendations of the National Committee
for Clinical Laboratory Standards (NCCLS) now called Clinical
and Laboratory Standards Institute (CLSI) [15, 16]. Samples
taken in the National Center of Pediatrics and the Child Surgery
of Ministry of Health of the Kyrgyz Republic were submitted
for a culture and analysis to the Bishkek Republican Clinical
Hospital of Infectious Diseases (at the clinical bacteriological
laboratory of infectious diseases) in Kyrgyzstan.

RESULT OF RESEARCH
GABHS Positive Subjects in Total

To detect the GABHS antigen, we used useful for speedy
and accurate diagnostics of streptococcal tonsillopharyngitis
RADT, and also studied all smear from throat by bacterial
culture analysis (BA) in parallel. As shown in Table 3. 72

GABHS: Group A B-hemolytic streptococcus.
RADT: Rapid antigen detection test.
BA: Bacterial culture analysis.

Prevalence of GABHS in Children with RF

We analyzed each group more in detail (in the children with
and without RF) separately. In Table 4 out of total 51 children
with RF, 18 (35.2%) subjects by RADT and 24 (47.0%) by BA
were positive for GABHS (3 subjects from 18 positive subjects
by RADT were negative by BA and 9 negative subjects by
RADT had positive results by BA). Among 2 Russian children
in this group nobody has positive results by both methods. Thus,
the high prevalence of GABHS among total children by RADT
and by BA is due to the large number of carriers of this
pathogenic microbe among Kyrgyz children with RF.

Table4. Prevalence of GABHS in Children with RF

n Frequency (%)

GABHS positive by RADT

Total (n=51) 18 (35.2%)

Kyrgyz (n=49) 18 (36.7%)

Russian (n=0) -
GABHS positive by BA

Total (n=51) 24 (47.0%)

Kyrgyz (n=49) 24 (48.9%)

Russian (n=0) -

GABHS: Group A p-hemolytic streptococcus.
RADT: Rapid antigen detection test.
BA: Bacterial culture analysis.

Prevalence of GABHS in Children without RF

In group without RF (Table 5), 54 (36.2%) by RADT and
56 (37.5%) by BA out of 149 total subjects were positive for
GABHS (15 from 54 positive by RADT were negative by
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BA and 17 negative by RADT were positive by BA). We
inspected only 10 Russian children without RF where 3
(30.0%) by RADT and 2 (20.0%) by BA out of them had
positive results (all 3 children positive by RADT were
negative by BA, and 2 subjects negative by RADT were
positive by BA). Among 139 Kyrgyz children without RF
there were 51 (36.6%) positive cases by RADT and 54
(38.8%) by BA (12 positive subjects by RADT were
negative by BA and 15 positive subjects by BA were
negative by RADT). Thus, the prevalence of GABHS in
Kyrgyz children without RF was higher than in Russian
children.

Table 5. Prevalence of GABHS in Children without RF
n Frequency (%)
GABHS positive by RADT
Total (n=149) 54 (36.2%)

Kyrgyz (n=139) 51 (36.6%)

Russian (n=10) 3 (30.0%)

GABHS positive by BA

Total (n=149) 56 (37.5%)

Kyrgyz (n=139) 54 (38.8%)

Russian (n=10)

GABHS: Group A p-hemolytic streptococcus.
RADT: Rapid antigen detection test.
BA: Bacterial culture analysis.

2 (20.0%)

Prevalence of GABHS Among Female and Male Group

Comparison of the prevalence of GABHS in female and
male group in a separate way you can see in Fig. (1). In total
children with RF (n=51), out of 34 female 11 (32.3%)
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subjects by RADT and 17 (50.0%) subjects by BA had
positive results. Out of 17 male with RF 7 (41.1%) subjects
by RADT and 7 (41.1%) by BA were positive for GABHS.
At children without RF (n=149), out of 77 female 36
(46.7%) subjects by RADT and 35 (45.4%) subjects by BA
had positive results. And out of 72 male without RF 18
(25.0%) by RADT and 21 (29.1%) subjects by BA were
positive for GABHS.

Comparison of the Prevalence of GABHS in Groups
According with Ages Ranging

The prevalence of GABHS depending on age’s category
has showed in Fig. (2). In group 3-6 years (n=30) (Table 2)
from children with RF (n=7) there was 1 (14.2%) positive by
RADT and 4 (57.1%) positive by BA and from children
without RF (n=23), 5 (21.7%) positive by RADT and 6
(26.0%) positive by BA. In group 7-12 years (n=78) out of
22 subjects with RF 13 (59.0%) by RADT and 11 (50.0%)
by BA had GABHS, out of 56 subjects without RF 12
(21.4%) positive by RADT and 17 (30.3%) positive by BA.
In group 13-17 years (n=92) out of 22 children with RF 4
(18.1%) by RADT and 9 (40.9%) by BA were positive for
GABHS, and out of 70 children without RF there were 20
(28.5%) by RADT and 29 (41.4%) by BA positive subjects.

Study of GABHS for Susceptibility to Antibiotics

From total 200 subjects there were detected some
pathogenic bacteria’s by BA (Fig. 3A). Thus 36 (18.0%)
children were carriers of Streptococcus pneumoniae (S.
pneumoniae) and 6 subjects out of them had also positive
results for GABHS (Streptococcus pyogenes). 26 (13.0%)
subjects had Staphylococcus aureus (S. aureus) and 4
subjects out of them were positive for GABHS. And 9
(4.5%) subjects had Pseudomonas aeruginosa (P.
aeruginosa); it is conditionally pathogenic microorganism,
which can be rarely presented at a nasopharynx. The data
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Fig. (1). Comparison of prevalence GABHS detected by rapid antigen detection test (RADT) and by bacterial culture analysis (BA) in
female (F) and male (M) group among children with- and without rheumatic fever (RF).
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Fig. (2). Prevalence of GABHS in groups according with ages ranging among children with- and without RF.
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Fig. (3). (A) Pathogenic bacteria's detected by bacterial culture analysis (BA) from 200 total subjects. (B) GABHS detected by BA were
tested for sensitivity to antibiotics. 21 samples out of 80 GABHS positive subjects are absolutely resistant (R) to all these antibiotics.

results of GABHS from smear have been investigated on
sensitivity and resistance to antibiotics (Fig. 3B). Among 80
GABHS positive samples detected by BA sensitive to
antibiotics were: to penicillin only 10 (12.5%), to ampicillin-
29 (36.2%), to amoxicillin-36 (45.0%), to ceftriaxon - 31
(38.7%), to roxithromycin - 21 (26.2%), to erythromycin- 19
(23.7%). It is noted that 21 (26.2%) GABHS positive
samples were absolutely resistant for all these antibiotics.

RESULTS OF RADT AND BA FOR COMPARE

In our study population as you can see from Table 6,
sensitivity of RADT was 54/80 or 67.5% and specificity was
102/120 or 85%.

DISCUSSION

Growth of the disease caused by the group A b hemolytic
streptococci is the most brightly observed from the middle of
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Table 6. Results of Rapid Antigen Detection Test (RADT)

and Bacterial Culture Analysis (BA)

n Frequency (%)

GABHS positive by RADT

Total (n=200) 72 (36.0%)

Positive by BA (n=80) 54 (67.5%)

Negative by BA (n=120) 18 (15.0%)

GABHS negative by RADT

Total (n=200) 128 (64.0%)

Positive by BA (n=80) 26 (32.5%)

Negative by BA (n=120)
GABHS: Group A p-hemolytic streptococcus.

102 (85.0%)

80th of century XX in many countries of the world [17-20].
Thus, the prevalence of diseases caused by GABHS keeps
the actual danger not only in developing countries, but also
in developed countries.

In this study we demonstrate the high prevalence of
GABHS among 200 children with  chronic
tonsillopharyngitis, detected by RADT and by culture
method (Table 3), which requires a high attention. Thus, the
study used a high-sensitive rapid antigen test (QuickVue
Dipstick Strep A test) with a high specificity (100%) and
sensitivity (94.0%) [21], but in other data high specificity
(99.4%) and low sensitivity (65.6%) [22]; and analysis of
data from the bacterial culture allowed us to determine the
cause of growth of RF in an isolated region. Bacteria culture
analysis has become the universally accepted “gold”
standard for diagnostics of tonsillopharyngitis of the
streptococcal etiology. In this our study RADT showed that
its specificity equals to 85% and sensitivity is 67.5% (Table
6). Therefore, our attention is more accented on the results
received by the culture method. 72 (36.0%) positive children
by RADT and 80 (40.0%) positive children by BA for
GABHS in total from all 200 subjects and 24 (47.0%)
positive children by BA out of 51 children with RF, despite
of spent therapy by antibiotic, it is a very serious data. As we
have noticed earlier (please see the Study material), at the
moment of the study many children received antibacterial
therapy, and it was not criterion of exception. It is a fact, that
in many cases the pathogenic streptococcus remains
absolutely resistant to used antibiotics. Besides, in this study
we have tried to show the prevalence of GABHS in different
ethnic groups: Kyrgyz and Russian (Tables 4 and 5).
Unfortunately, we could not find more than 12 Russian
subjects in that study timeframe, who met necessary
requirements of the research. Most number of Kyrgyz
children with positive results for GABHS: 18 (36.7%) by
RADT and 24 (48.9%) by BA out of 51 total children with
RF (Table 4), 51 (36.6%) by RADT and 54 (38.8%) by BA
out of total children without RF (Table 5) testifies about
predisposition to the high sensitivity and as a consequence to
a large prevalence of this microbe among this ethnic
population. The dramatic growth of the streptococcal
tonsillopharyngitis and its complications, such as RF/RHD
should be observed among the Kyrgyz population in
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Kyrgyzstan [11]. Furthermore, prevalence of GABHS in
female group was higher than in male group (Fig. 1).
Children with RF from female group had 50% positive
results by the culture method in compare with children with
RF from male group (41.1%) and children without RF from
female group had 45.4% positive results by the culture
method in compare with children without RF from male
group (29.1%). According to these derived data, we can not
exclude that females are more sensitive and are more
exposed to action of this pathogenic microbe. Consequently,
females are frequent carriers and wide spreaders of a
streptococcal infection in this country. More exact answer to
this question can be received only after a wide randomized
study of the population of Kyrgyzstan.

It is interesting to analyze the prevalence of GABHS in
various age groups (Fig. 2). Prevalence of GABHS, received
by culture method, from the younger age group (3-6 years)
among children with RF showed 57.1 %, in group 7-12 years
was 50%, and in group 13-17 years was 40.9% that probably
presents a low sensitivity to used antibiotics and irregular
secondary prophylaxis. Moreover, the results suggest that the
prevalence and colonization of the oropharynx in children
without RF by this bacterium is higher in last group (13-17
years) where were 41.4% positive results by BA, compared
to the groups 3- 6 years and 7-12 years. The results of this
study also suggest that the school children may represent a
risk factor for colonization of oropharynx by the
Streptococcus pyogenes. The GABHS transmission can be
done through immediate contact, by respiratory tract and
through food, facilitated by the gathering observed in
schools. As you have noted from this study, the number of
children with tonsillopharyngitis attending nursery schools
are not so many; it can be justifiable by the fact that many
kindergartens do not function in Kyrgyzstan after the USSR
breakdown and economic declines in this country, so many
younger children stay at home.

In addition to the detecting of GABHS, we have
discovered some pathogenic microorganisms from
oropharynx during conducting of our study (Fig. 3A). A
specific value has a detection of the pathogenic bacteria as S.
pneumoniae (18%) and beta-lactamase producing bacteria as
S. aureus (13%) that complicates treatment by antibiotics.
The school children with chronic or persistent
tonsillopharyngitis are a risk factor of colonization of
oropharynx by the various pathogenic microorganisms.

All discovered GABHS was studied for susceptibility to
antibiotics (Fig. 3B). Only 12.5% of GABHS positive
samples out of total 80 samples were sensitive to penicillin.
This pathogenic microbe was more sensitive to ampicillin
36.2% and to ceftriaxon 38.7% (cephalosporin). The most
sensitive  Streptococcus pyogenes has appeared to
amoxicillin  45.0%. Low sensitivity has appeared to
macrolids: roxitromycin 26.2% and erythromycin 23.7%. In
time of the USSR the empirical prescription of antibiotics
was based on knowledge of natural sensitivity of bacteria,
epidemiological data of resistance of microorganisms in
region or a hospital, and also on results of controllable
clinical researches. Unfortunately, randomized researches
have not been conducted in Kyrgyzstan during the last 15
years. It should be noted that 26.2% of GABHS positive
samples in this study were absolutely resistant for all these
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antibiotics. It is necessary to carry out the wide clinical and
microbiological studies. Data of results of definition of
susceptibility to antibiotics can serve as a good reference
point to clinical physicians for a choice and correction of
antibacterial ~ therapy. Considering the recognized
streptococcal etiology of rheumatic fever at present, the
penicillin is the drug of choice for eradication of GABHS in
its initial clinical displays and for prevention of recurrence of
infection. It has been established, that the treatment by
phenoxymethylpenicillin during 10 days is optimum for
achievement and full eradication of GABHS from throat [23,
24]. Besides the clinical and bacteriological efficiency is
well documentary for amoxicillin, benzathine
benzylpenicillin, amoxicillin/clavulanate, oral cephalosporin
[25-33]. In comparative randomized research it has been
shown, that prescription of amoxicillin/clavulanate
potassium allows to amount to 100 % eradication of
GABHS in comparison with 70 % eradication at use of
penicillin (p <0,001) [34]. In cases of allergy to penicillin,
macrolide or cephalosporin is recommended. Also in a
number of clinical tests high clinical and bacteriological
efficiency of microlids - clarithromycin, roxithromycin,
spiramycin and others is confirmed [35-37].

Thus, in the summary, we would like to emphasize once
more that the basic reasons of increase prevalence of
RF/RHD in Kyrgyzstan maybe due to the high prevalence of
GABHS among school children, inefficiency and irregularity
primary and secondary preventive measures.
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