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HYGIENIC ASPECTS OF INFLUENCE OF SUMMER HOLIDAYS IN 
THE TERRITORY OF THE ALTAI BIOSPHERE RESERVE ON THE 
PSYCHOPHYSIOLOGICAL STATE OF CHILDREN AND TEENAGERS
1National Scientific and Practical Center of Children’s Health, Moscow 
2Pirogov Russian National Research Medical University, Moscow 
3Altai State Reserve, the Republic of Altai 
4Children’s activity center, Gorno-Altaysk

Ye.D. Laponova1,2, Ye.D. Veselovsky3, Ye.O. Romanova4

There was assessed the psychophysiological status of children during the stay in the Reserve and the emotional 
state before and after book reading sessions in conditions of different natural landscapes. The psychoemotional 
state of children, according to the results of testing, showed the most favorable level of the studied indicators after 
staying in the Reserve, which indicates the significant health-saving potential of such organization of children’s 
recreation. Changes in the emotional state of children under the influence of reading sessions confirm the sensitivity 
of the valuation method used, and also show the potential opportunities for a favorable change in the emotional 
status of children through familiarizing them with reading books.
Key words: psychophysiological status, health-saving potential, book reading.

One of the most important focus areas of chil-
dren’s hygienists is the overall assessment of vari-
ous factors of external environment from the point 
of view of their influence on the child’s health. 
From these points essential is not only the research 
of the educational process organization, its evalua-
tion and expertise, but also extra-curricular activi-
ties, in particular, holiday organization. 

The analysis of the health status of children 
and teenagers in Russia indicates, that at the present 
time there holds the trend to the growth of the inci-
dence rate, spread of chronic pathology, reduction 
of the number of healthy children in all age-sex 
groups. Since the major part of child-teenage pop-
ulation of Russia are the children visiting school, 
it is obvious that a series of negative factors direct-
ly affect the situation. It is the expressed intensi-
fication of the educational process (the increase 
of the learning material amount by the deficiency 
of time for its digestion) numerous innovational re-
forms at schools not taking into account the pecu-
liarities of perception and processing of information 
by pupils of different age-sex groups, inconsisten-
cy of sanitary and hygienic conditions of children’s 
stay at the educational institution with the stan-
dards, irrational organization of nutrition, lack 
of physical activity, incompetence of the teaching 
stuff in the issues of health protection, low-quality 
medical service. 

Unfortunately, the same factors can potentially 
make the same negative influence on the children’s 
health during the holidays. This issue requires our 
focused attention and hygienic assessment.

The objective of the current research work was 
the assessment of the psychophysiological status 
of children during the stay in the Reserve, and also 
the determination of peculiarities of the emotional 

state before and after book reading sessions in con-
ditions of different natural landscapes. 

To reach the stated goal there were necessary 
to solve the following tasks:

1. To evaluate the initial level of children’s neu-
rotization.

2. To reveal and assess the character of chang-
es of the psychophysiological status of children 
in the beginning and in the end of the period (shift) 
of stay in the Reserve.

3. To determine and evaluate the peculiarities 
of the emotional state of children before and after 
book reading sessions in conditions of different 
natural landscapes, and also to check the sensitivi-
ty of the used method.

Materials and methods
Testing of the neurotization level 

by means of a special questionnaire, monitoring 
of the psychoemotional state in dynamics by means 
of WAM (wellbeing, activity, mood) checklist, 
study of the emotional state in dynamics be means 
of “color-writing” according to Lutoshkin. 

Results and discussion
At the first stage, we evaluated the initial lev-

el of neurotization among the children of the shift. 
It was stated, that the main neurotizing factor 
for children is the school. Even during the period 
of summer holidays children experience anxiety 
about school problems (57%), feeling of shyness 
(50%), are afraid of making mistakes (74%), have 
difficulties with concentration (50%) and deci-
sion-making (70%). Besides, the majority of chil-
dren complain about tiredness and apathy during 
the day (60%), and also sleep disorders (53%). 
At the same time, half of the respondents evaluate 
their level of health as average and below the aver-
age (53%).
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At the second stage there was registered the psy-
choemotional state of children in dynamics (in the be-
ginning and in the end of the shift) using the WAM 
checklist. Thus, initially the indexes of “wellbe-
ing” and “mood” in the majority of children (82% 
and 85% respectively) were in the most favorable 
scale range. However, high level of the “activity” 
index was registered only in 41% of respondents. 
By the end of the shift, practically all indexes 
reached their maximum values, which totally indi-
cates the expressed positive influence of the orga-
nized rest in the reserve on the psychoemotional 
state of children. The index of activity increased 
most significantly – from 41% to 74%. It turned out, 
that the positive reaction of boys to the influence 
of the complex of natural and social factors (orga-
nized rest in the territory of the Reserve) was more 
intensive than in the girls.

Third stage of study – determination and eval-
uation of the peculiarities of the emotional state 
of children before and after book reading sessions 
(reading aloud) in conditions of various natural 
landscapes. 

According to the questionnaire, more than 
a half of the children prefer computer games in-
stead of reading real books in the free time. In or-
der to develop the interest of the younger gener-
ation to reading one of the forms of prevention 
of high computer activity and addiction included 
“real” reading (reading aloud). The assessment 
of emotional reactions to such activity was per-
formed by means of “Color-writing” test (accord-
ing to Lutoshkin). Such method allows to reveal 
the participants with comfortable emotional state 
(CES), balanced emotional state (BES) and discom-
fort emotional state (DES) at the moment of exam-
ination. 

Totally, there were organized six different 
areas for such reading activities. Depending 
on the character of emotional reactions, these areas 
can be nominally divided into two groups. The first 
group included area 1 (among the friends), area 2 
(with the view on Lake Teletskoye), area 3 (besides 
the fire), and also the area “Chachilgan Mull”. 
The current study revealed a significant increase 
of children undergoing CES (for example, areas 1 

and 3 – from 5 to 10 persons, Chachilgan Mull – 
from 2 to 10 persons) due to the obvious decrease 
of children with DES (for example, Chachilgan 
Mull – from 8 to 3 persons). The second group in-
cluded the areas “Cave of pokemons” and “Vas’ki-
na Mountain”. The “Cave of pokemons” did not 
show any changes in the emotional state. In the area 
“Vas’kina Mountain” the number of children with 
CES did not change, however, the number of par-
ticipants with emotional discomfort reduced, ap-
parently, due to the joining of children with bal-
anced emotional status to the group, which can 
also be considered a positive result. 

Conclusion
Consequently, the participants of the pilot 

project were the children with average health lev-
el exposed to the considerable neurotizing influ-
ence of school. The testing of the psychoemotional 
state showed the most favorable level of studied 
parameters (wellbeing, activity, mood) in the end 
of stay in the Reserve, which indicates a consider-
able health-preserving potential of such children’s 
holiday organization. The changes of indexes 
of the emotional state of children under the in-
fluence of reading sessions prove the sensitivity 
of the used method of evaluation, and also show 
the existing potential abilities of the favorable 
change of the emotional status of children by means 
of involving them into reading process. Moreover, 
the influence of various landscapes on the emotion-
al state of participants is obvious.

For more deep study of the issue, it is planned 
to continue the research in the current direction 
implementing more specialized psychophysical 
methods. 

Contacts
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THE ROLE OF AIR POLLUTING SUBSTANCES IN THE DEVELOPMENT 
OF STROKE IN THE CONDITIONS OF THE LARGE INDUSTRIAL CITY
1Novosibirsk State Medical University, Novosibirsk  
2City clinical hospital №1, Novosibirsk 
3Novosibirsk Research Institute of Hygiene, Novosibirsk

M.V. Yashnikova1,2, Ye.L. Poteryayeva1,3, B.M. Doronin1

The results of examination of 538 patients with stroke are presented in the article - 280 men (52.0%), 258 women 
(48.0%); and the structure of seasonal incidence of stroke is studied. At the same time, there was assessed the influence 
of atmospheric environmental factors on the level of the given morbidity in the conditions of the industrial city 
of Western Siberia. According to the results of the study, the incidence of stroke is the leader in spring (during 
the period of high atmospheric pollution). A strong direct correlation was found between the number of stroke 
disease patients and the concentration of nitrogen dioxide and suspended solids in the air in certain months 
of a year.
Key words: stroke, seasonality, nitrogen dioxide.

Stroke still presents an important medical 
and social problem both in the world and in Russia, 
which is conditioned by high indexes of morbidity, 
lethality and invalidization. According to the statis-
tical analysis [4], about 0,5 million people in Russia 
suffer from stroke every year with the morbidity 
rate 3 per 1000 people. Mortality rate due to stroke 
holds the stable second position in the stricter of to-
tal population mortality trailing only the cardiac 
pathology [4].

It is considered, that the contribution of the ex-
ternal environment (ecological factors) to the de-
terioration of health and main forms of pathology 
in Russia ranges within 40-60%. One of the envi-
ronmental factors mostly influencing the state 
of health of the majority of the Russian Federation 
population is the quality of air.

The climate of Novosibirsk and its surround-
ings is continental. A distinctive feature of the city 
climate is a great number of inversions, which 
considerably reduce the ability of the atmosphere 
to dissipate contaminating substances.

Research objective: to evaluate the influence 
of atmospheric ecological factors on the level 
of stroke morbidity in the conditions of the indus-
trial city of Western Siberia.

Materials and methods
There were analyzed hospital medical histories, 

medical certificates of death, forensic medical re-
ports, ambulance calls, out-patient medical records 
including all new and recurrent stroke cases (in-pa-
tient and out-patient), lethal and not lethal, having 
been developing in the permanent residents of one 
of Novosibirsk districts during 3 years. The age 
of patients constituted from 25 to 74 years. All 
studies were performed according to the proto-
col including a standard questionnaire “Register 
of stroke and its risk factors”. 

The study considered daily average concentra-
tions of contaminating substances during the year 
in the air of the studied district according to the data 
of the Department of social-hygienic monitoring 
of the city center of Rosbotrebnadzor (suspended 
materials, carbon oxide, sulphur dioxide, carbon, 
nitrogen dioxide, formaldehyde, ammonia, benza-
pyrene). The monitoring of the city atmosphere air 
is performed by the Novosibirsk Center of Hydro-
meteorology and Monitoring of Environment with 
Functions of Regional Specialized Meteorological 
Center of World Service of Weather at 10 fixed 
monitoring stations. The studied district contains 
two fixed stations.

Results and discussion
There were examined 538 patients with stroke: 

280 men (52,0%), 258 women (48,0%). According 
to the WHO classification, the patients were divid-
ed into age groups: young age (from 25 to 44) – 24 
people (4,2%), middle age (from 45 to 59) – 185 peo-
ple (34,8%), elderly age (from 60 to 74) – 329 people 
(61%).

The study of the seasonal structure of stroke 
revealed the following frequency: winter period 
– 115 people (21,4%), spring period – 161 people 
(29,9%), summer period – 120 people (22,3%), au-
tumn period – 142 people (26,4%).

The peculiar feature of the ecological situ-
ation is the concentration of the industrial po-
tential of the region in the city. The highest level 
of contamination is registered in the studied district 
on a number of parameters (basic contaminating 
substances and specific ingredients) being detri-
mental to the cardio-vascular and nervous systems. 
Novosibirsk is characterized by increased concen-
trations of suspended materials during the warm 
period of the year when the air is dominated 
by natural substances (soil dust) in combination 
with suspended substances of industrial origin. 
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The excess of maximum permissible concentration 
(MPC) of carbon oxide is registered at the “auto 
stations”. The level of air contamination is main-
ly formed as a result of emissions of low uniform 
sources (mainly automobile transport), thus, there 
are observed comparatively gradual changes of ni-
trogen dioxide concentration month-over-month. 
During the cold period due to the load of the heat-
ing system, monthly concentrations of nitrogen di-
oxide are a bit higher. The increased concentration 
of formaldehyde is observed during the warm pe-
riod of the year, which is connected, with the rise 
of daily temperature and photochemical transfor-
mations. The growth of carbon content in the air 
is usually observed during the cold half of the year, 
which is conditioned by increased emissions 
of boiler and electric stations.

To evaluate the influence of the air contamina-
tion level on the rate of morbidity there was de-
termined the correlation coefficient. There were 
stated positive correlations for two contaminating 
substances.

A strong direct correlation is observed (r=0,72) 
between the number of stroke patients and the level 
of nitrogen dioxide concentration during particular 
months of the year (Figure 1). The changes of both 
parameters are parallel: increase during winter till 
May, decrease in July, the peak of increase in Au-
gust and September. 

The exiting correlation can be explained 
by the proved influence of nitrogen dioxide 
on the state of brain blood circulation due to the ap-
pearance of hypoxic effect and changes of blood 
rheological properties, which, in its turn, leads 
to thrombi formation.

Figure 1. 
Correlation of relative number of patients and relative concentration of nitrogen dioxide

The average direct correlation (r=0,31) 
is revealed between the number of stroke pa-
tients and the level of suspended materials con-
centration (Figure 2). The parallel changes of pa-

rameters are observed during the first months 
of the year (gradual growth from January till 
May) and during the autumn period (reduction 
of both parameters).

Figure 2.  
Correlation of relative number of patients and relative concentration of suspended materials

It is known, that suspended materials stim-
ulate the development of phagocytosis lead-
ing to peroxide stress, which causes membrane 
pathological effect, and specifically in cardiomy-
ocytes. Moreover, there is proved the correlation 

of the development of cardio-vascular pathology 
(arterial hypertension and ischemic heart dis-
ease) in persons with long-term exposure to dust 
– r=0,71 (Vavilova V.A., 2005). Arterial hyperten-
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sion and ischemic heart disease are the risk fac-
tors of stroke development.

To evaluate the effect of the air contamination 
level on the disease outcome there were calculat-
ed the average number of lethal cases every month 
and further their relative values. The average cor-

relation (r=0,48) was determined between the num-
ber of dead patients and the level of nitrogen diox-
ide concentration (Figure 3). Figure 3 shows that 
the changes of these parameters and the overall 
number of stroke patients are parallel.

Figure 3. 
Correlation of average number of stroke patients, dead patients  

and relative concentration of nitrogen dioxide

For the other contaminating substances (benza-
pyrene, sulphur dioxide, carbon, ammonia, form-
aldehyde and carbon oxide) there was revealed 
a slight and negative correlation with the level 
of stroke morbidity and lethality.

The obtained data on the correlation of stroke 
morbidity level and air contamination can be ex-
plained both by the direct influence of chemical 
substances on neurons, nerve fibers and synaptic 
connections, and by the effect on the cardio-vas-
cular system (blood rheological properties, vascu-
lar endothelium, change of peripheral circulation, 
heart rhythm disorder). Furthermore, it should 
be taken into consideration, that in the zone of in-
dustrial discharge can appear patients with chronic 
diseases (arterial hypertension, ischemic heart dis-
ease, atherosclerosis, diabetes mellitus), the course 
of which is worsened. In some cases, the chemical 
substances themselves can lead to the development 
of pathology.

The stated correlations between the number 
of stroke patients and the level of contaminating 
substance concentration in the air of Novosibirsk 
corresponds to the results of standardized epide-
miological research conducted in terms of the in-
ternational program MONICA which revealed an 
expressed dependence of the growth of cardio-vas-
cular disease cases on the increase of CO, SO2 
and dust particle concentration in the air. 

Conclusion
The seasonal structure of stroke morbidi-

ty in the conditions of the large industrial city 
of Western Siberia is prevailed by the spring peri-
od. During the period of increased atmosphere con-

tamination, there is revealed the growth of stroke 
morbidity level. The obtained data are the back-
ground for making organizational and manage-
ment solutions: improvement of environment 
monitoring during the period of maximum pollu-
tion, reduction of concentration of such substances 
as nitrogen dioxide, suspended materials.
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THE ANALYSIS OF KIDNEY FUNCTION IN BOYS OF 10-11 YEARS IN 
THE CONDITIONS OF CONSUMING DRINKING WATER WITH HIGH 
CATION CONCENTRATION 
1Novosibirsk State Pedagogical University, Novosibirsk  
2Novosibirsk Research Institute of Hygiene, Novosibirsk

S.A. Nedovesova1, Ye.A. Tolstykh2, V.V. Turbinsky2, Ye.M. Trophimovich2, R.I. Aizman1,2

The article presents the results of study of kidney function of 10-11 years old students in conditions of consumption 
of drinking water with an increased content of sodium, calcium and magnesium. Analysis of the water and ion-
releasing function of this contingent indicates adaptive changes in the renal response, depending on the ionic 
composition of drinking water, which reflects the ability of the body and mechanisms of regulation of the homeostatic 
functions of kidneys to adaptive reconstructions. However, prolonged intervention into the system can probably 
cause its stress and lead to the development of renal pathology.
Key words: cations, diuresis, kidney pathology.

One of the global problems of the present 
time is providing the population with quali-
tative drinking water the content and amount 
of which influence the state of human health. 
According to the sanitary and hygienic research-
es performed in the FBHI “Center of hygiene 
and epidemiology of the Novosibirsk Oblast” 
of Rospotrebnadzor, by 2016 in the territo-
ry of the Novosibirsk Oblast, Vengerovsky 
and Kyshtovsky districts are presented as unfa-
vorable in terms of mineralization and hardness 
of drinking water (Table 1).

The imbalance of chemical elements in the objects 
of the external environment contributes to the dis-

orders of the chemical composition of organisms 
and deviations in their functioning [1].

To study electrolytic homeostasis and ion-regu-
lating kidney function under the influence of par-
ticular environmental conditions experimental re-
searches successfully implement various salt-water 
exercise stress tests the diagnostic effectiveness 
and informative value of which is now generally 
acknowledged [2].

The research objective was to study the kid-
ney function in the pupils of 10-11 years of age 
in the conditions of consuming drinking water with 
high concentration of sodium, calcium and magne-
sium.

Table 1
Quality indicators of drinking water in the settlements of the Novosibirsk Oblast by 2016 (mg/dm3)

№ 
p/p Indicators

Settlements
Verkh-Irmen Vengerovo Kyshtovka

1 Sodium 61,17±6,12 224,6±22,5* 57,60±5,80
2 Potassium ≤0,50 ≤0,50 ≤0,50
3 Calcium 65,93±4,35 80,76±5,29* 107,82±6,99*
4 Magnesium 37,54 55,08 40,74
5 Ferrum 0,12±0,30 1,65±0,29* 3,70±0,60
6 Mineralization 493,00±59,20 1114,00±111,40 663,00±66,30
7 Total hardness 6,38±0,96 8,56±1,28 8,73±1,31

Note: * - significant differences by р≤ 0,05 between concentrations of ions in the villages Verkh-Irmen and Vengerovo/Kyshtovka.

Materials and methods
In order to study the reaction of kidneys 

to the loads in the conditions of drinking water 
with high hardness conditioned by the content 
of calcium and magnesium and also with high con-
centration of sodium in the water of Vengerovo vil-
lage, there was performed the examination of chil-
dren for the evaluation of peculiarities of kidney 
functions and spare capacities of the system of wa-

ter-electrolytic balance regulation. The level of ba-
sic ions and salts in the drinking water of Verkh-Ir-
men village stays within the range of maximum 
allowable concentration (MAC) (Table 1) which 
allows to determine the obtained data as control.

The study included healthy boys at the age 
of 10-11 (19 persons in Verkh-Irmen, 25 and 11 per-
sons in Vengerovo and Kyshtovka respectively) 
with normal parameters of physical development.
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The water exercise testing was performed 
in the morning, in the fasted state, after 10-12 hours 
of water deprivation (night hours). After the base-
line urine sampling within the period of one hour, 
the examined persons drank 10ml/kg water in min-
imal time which did not cause any uncomfortable 
conditions. During two hours after the water load 
every hour there was collected urine to determine 
the concentration of basic electrolytes and osmoti-
cally active substances. 

The concentration of Na+ and K+ electrolytes 
in the urine was determined by means of flame 
photometry (BWB-XP FlamePhotometer, Great 

Britain); the concentration of Ca2+, Mg2+ ions – 
by means of the biochemical analysis (analyzer 
“BS-200E”, China). The statistical analysis of the re-
sults was conducted by means of variation statis-
tics using the parametric t-Student test, and also 
standard MicrosoftOffice programs; the differenc-
es were considered significant by р≤0,05.

Results and discussion
Table 2 shows the basic indexes of the diuretic 

kidney function in the conditions of relative rest 
in the morning in the fasted state (baseline) and af-
ter 1% water load. 

Table 2
The change of indicators of kidney function in the conditions of relative rest in the morning in the fasted state after 1% 

water load in children at the age of 10-11 in villages Verkh-Irmen (n=19), Vengerovo (n=25) and Kyshtovka (n=11).

Indicators Verkh-Irmen Vengerovo Kyshtovka

V, ml/min*m2

Фон 0,59±0,03 1,43±0,15▲ 0,47±0,12●

1 час 1,47±0,09* 2,28±0,16*▲ 1,82±0,33*
2 час 1,67±0,13* 2,00±0,22* 2,99±0,46*

GRF, ml/min*m2

Фон 52,09±2,76 113,38±15,39▲ 41,55±7,00●

1 час 43,53±1,91* 32,21±1,97*▲ 27,44±4,08*▲

2 час 36,02±1,62* 40,41±2,25* 62,64±9,64*∆▲●

%RH2O,%

Фон 98,82±0,17 98,61±0,15 98,95±0,12
1 час 96,57±0,61* 92,39±0,65*▲ 92,45±1,12*▲●

2 час 95,16±0,39 95,14±0,43* 95,10±0,55*
% water load excretion 65,62±2,54 79,00±6,00▲ 93,50±13,68▲●

Note: here and in the following tables significant differences by р≤0,05. * – significant differences between 1, 2 hours in relation to 
baseline urine samples; ▲ – the significance of indicators between Verkh-Irmen and Vengerovo/Kyshtovka; ● – the significance of 
indicators between Vengerovo and Kyshtovka.

According to the obtained data, the aver-
age indicator of the baseline diuresis in children 
of Vengerovo village exceeds the same parameter 
in Verkh-Irmen and Kyshtovka nearly two times, 
consequently, the background level of glomeru-
lar filtration rate in the stated group of examined 
by the same level of liquid reabsorption is exceed-
ed twice. Apparently, it can be can be conditioned 
by the high concentration of sodium in drinking 
water.

In the examined children of the mentioned re-
gions after 1% water load there was observed high 
output renal reaction. The exceeded reactivity 
of renal response in children living in the regions 
with high concentration of cations in drinking wa-
ter appeared due to the deeper retardation of liq-
uid reabsorption. High reactivity of renal response 
is also determined by the percent of liquid excre-
tion during 2 hours, which was significantly higher 
than the control value both in the villages of Ven-
gerovo and Kyshtovka. In consequence, in one 
and two hours after the water intake there was reg-
istered a significant increase of diuresis in compar-
ison with the control group. Moreover, during one 
hour after the load there was observed a consid-
erable reduction of liquid reabsorption in relation 
to the control and baseline values, but by the sec-

ond hour the level of reabsorption became nearly 
equal in all groups. 

To evaluate the state of the electrolyte metab-
olism there was conducted the analysis of the ion 
urine content. Table 3 presents the basic indicators 
of the ion-uretic kidney function in the children 
of examined regions.

The background excretion of ions of calcium, 
magnesium, uric acid and urea in Kyshtovka nearly 
corresponded to the control data and did not have 
significant differences by slightly decreased ‘excre-
tion of sodium and potassium. However, in Ven-
gerovo the baseline level of excretion for all cations 
several times exceeded the indicators of the exam-
ined persons both in Verkh-Irmen and Kyshtovka. 

In the background of 1% water load in Ven-
gerovo in relation to other regions there was regis-
tered a more expressed growth of sodium, calcium 
and urea excretion which can indicate the exceeded 
reactivity of osmoregulatory mechanisms. It should 
be also noted, that in the mentioned group even 
by the overall decrease of ionouresis after water 
load, the level of sodium, calcium and urea excre-
tion was significantly higher in relation to the same 
values in Verkh-Irmen. The excretion of basic ions 
by the second hour after water load reduced like 
in the examined persons of Verkh-Irmen. The chil-
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dren of Kyshtovka showed a two-stage reaction, 
namely the reduction of ion and urea excretion 
level during the first hour, as well as in the con-
trol group, and rapid increase during the second 
hour. Apparently, the content of drinking water 

in these regions sensibilizated the mechanisms 
of regulation of ion-osmotichomeostasis, which 
lead to the growth of the excretion of basic cations 
in relation to the control group.

Table 3
Iono-uretic kidney function in children of 10-11 years of the villages Verkh-Irmen (n=19), Vengerovo (n=25) and 
Kyshtovka (n=11) in the conditions of relative rest in the morning in the fasted state after 1% water load (M±m)

Indicators Verkh-Irmen Vengerovo Kyshtovka
UNa V, mkM/min*m2 Фон 98,67±6,28 242,80±32,92▲ 37,98±4,57▲●

1 час 50,15±6,56* 62,37±7,44* 49,91±11,94
2 час 40,78±4,67* 63,58±9,51*▲ 95,61±16,84*▲

UK V, mkmol/min*m2

Фон 45,94±2,42 90,59±13,03▲ 34,26±6,20▲●

1 час 47,16±4,48 35,83±3,39* 24,21±4,94▲●

2 час 38,80±3,47 41,80±4,02* 73,58±16,80*▲●

UCaV,  mkM/min*m2

Фон 0,50±0,03 3,69±0,53▲ 0,48±0,12●

1 час 0,26±0,03* 0,62±0,15*▲ 0,32±0,20
2 час 0,13±0,04* 0,50±0,15*▲ 0,55±0,24▲

UMgV,  mkmol/min*m2

Фон 1,26±0,08 2,77±0,32▲ 1,09±0,26●

1 час 0,83±0,04* 0,68±0,09* 0,71±0,13
2 час 0,66±0,08* 0,98±0,17*▲ 1,85±0,54▲

UUa V,  mkmol/min*m2

Фон 1020,2±44,9 3081,4±392,0▲ 939,6±254,6●

1 час 1272,8±56,8* 1173,7±76,9* 1074,0±149,5
2 час 982,4±71,3 1401,1±157,0*▲ 2380,9±376,0*▲●

UureaV,  mkM/min*m2

Фон 90,3±4,4 1210,2±157,3▲ 86,1±18,0●

1 час 112,7±6,1* 394,1±51,1*▲ 91,3±17,8●

2 час 92,1±7,5 135,4±11,7*▲ 161,7±18,2*▲●

EF Nа, %
Фон 1,46±0,10 1,56±0,16 0,81±0,16▲●

1 час 0,83±0,09* 1,42±0,17▲ 0,42±0,19▲●

2 час 0,81±0,07* 1,07±0,13* 0,38±0,15▲●

EF K, %

Фон 23,88±1,40 19,59±2,45 21,66±2,85
1 час 26,36±2,55 27,46±2,30* 22,57±3,88
2 час 26,25±2,31 25,30±2,20* 26,75±4,23

EFCa, %

Фон 0,37±0,03 1,47±0,25▲ 1,03±0,19▲

1 час 0,19±0,03* 0,84±0,23*▲ 1,18±0,18▲

2 час 0,16±0,06* 0,51±0,16*▲ 1,17±0,23▲●

EFMg, %

Фон 2,63±0,11 2,85±0,22 2,70±0,33
1 час 1,96±0,10* 2,48±0,35 3,11±0,58▲

2 час 2,07±0,28* 2,60±0,38 2,96±0,60

EFUrea, %

Фон 39,51±1,19 241,97±12,17▲ 44,76±2,57●

1 час 56,56±2,31* 263,00±29,12▲ 71,85±5,27*▲●

2 час 56,57±4,34* 73,30±3,64*▲ 62,26±4,81*●

Due to lower reabsorption the background 
level of the excreted calcium and urea fraction 
in the villages of Vengerovo and Kyshtovka 
is higher than the control values which can be con-
ditioned by the elevated calcium level in drinking 

water. The excreted sodium fraction in the ex-
amined children in Kyshtovka is also exceeding 
the control values by a significant level of its reduc-
tion in Kyshtovka.
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After 1% water load the examined chil-
dren of Vengerovo and Kyshtovka retained 
the lowered level of reabsorption of calcium, 
magnesium and urea ions in comparison with 
the data of Verkh-Irmen, which was indicated 
by the increase of the excreted fraction amount, 
while in Vengerovo – also by a significant increase 
of the excreted sodium fraction. The excreted po-
tassium fraction after the water load did not differ 
significantly from the control values.

Conclusion
Thus, the analysis of the water and ion-releas-

ing kidney function in children living in the dis-
tricts with various concentration of sodium, cal-
cium and magnesium in drinking water indicates 
the adaptive changes of kidney reaction depend-
ing on the ion content of drinking water, which 
reflects the possibility of the organism and mech-
anisms of homeostatic kidney function regulation 
to adaptive changes. However, long-term influence 
on the system can, apparently, cause its tension 
and lead to the development of kidney patholo-
gy [3].
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CURRENT EPIDEMIOLOGICAL SITUATION OF COMMUNITY-
ACQUIRED PNEUMONIA IN ALTAI KRAI
Altai State Medical University, Barnaul 

Yu.A. Kozyanova, T.V. Safyanova

The aim of the study is to assess the current epidemiological situation of community-acquired pneumonia in child 
and adult population in Altai Krai in 2011-2015. Conducting a retrospective analysis of the incidence of community-
acquired pneumonia (CAP) we found out that this disease is a significant problem for Altai Krai because since 2014 
the incidence rate of CAP in Altai Krai (AK) was higher than the incidence rate of CAP in Russia. The incidence 
rate of CAP in children was higher than in teenagers and in adults both in AK and in the Russian Federation. 
According to the results of laboratory tests, we noticed the percentage increase of pneumococcal CAP.
Key words: community-acquired pneumonia, pneumococcal infection, retrospective analysis.

Community-acquired pneumonia (CAP) 
is a common disease and a common cause of death 
in people of any age all over the world [1, 2]. 
The types of CAP causative agents vary depending 
on age, and respiratory viral infections more often 
take place in infants [2, 3]. Pneumococcus is one 
of the main bacterial causative agents of CAP in all 
age groups after neonatal period and it is often as-
sociated with complications [4, 5]. Wide occurrence 
of this bacterium is explained by a large number 
of its serotypes [6, 7]. Today there are more than 93 
known pneumococcus serotypes which are char-
acterized with long-term carriage and the devel-
opment of severe forms of diseases [8]. Among all 
these serotypes, about 20 of them cause more than 
80% of pneumococcal diseases all over the world. 
This problem is important today in the Russian 
Federation (RF) because among all children under 
five years old admitted to hospital with pneumonia 
47% of them had S. pneumonia in their nasopha-
ryngeal swabs [9]. In risk groups, the incidence rate 
of diseases caused by this microorganism is 5-100 
times higher than the incidence rate in the popu-
lation at large. These groups consist of children 
under 5 years old (especially under 2 years old), 
people over 65 years old and patients with some 
chronic diseases regardless of their age [8]. This 
infection is not well enough studied in Altai Krai 
(AK) but respiratory diseases occupy a dominant 
position in the incidence structure in child popu-
lation.

Research objective: the aim of this study is to as-
sess the current epidemiological situation of com-
munity-acquired pneumonia in child and adult 
population in Altai Krai in 2011-2015.

Materials and methods
The subject of the study is represented by main 

mechanisms of the development of the epidemic 
process of community-acquired pneumonia in Altai 
Krai. There was conducted a retrospective analysis 
of the incidence rate of community-acquired pneu-
monia. The total number of reported cases of this dis-

ease was 38663 cases during 2011-2015. In the course 
of our study, we conducted a retrospective analysis 
of the dynamics of the long-term incidence of CAP 
in AK and the RF. There was performed the statis-
tical analysis of the study materials. For statistical 
analysis, there was used STATISTICA 10.0 and MS 
Excel 2010. Mean sample values for quantitative 
variables are specified as M±m (M – a sample mean 
and m – a standard error of the mean). A paired t 
test was employed for the assessment of statistical 
significance (p). The level of significance for all sta-
tistical criteria was 0.05.

Results and discussion
For the period from 2011 to 2015 the trend has 

been toward the increase of the incidence rate 
of community-acquired pneumonia in the Russian 
Federation and Altai Krai (Figure 1). In 2015 the in-
cidence rate in the RF was 337.8±0.5 per 100,000 
population being 1.1 times higher (p=0.0001) 
than in 2011 (316.0±0.5 per 100,000 population). 
The highest incidence rate was noticed in 2013 
and it was 389.9±0.5 per 100,000 population.

In 2015 the incidence rate in Altai Krai was 
452.2±4.4 per 100,000 population being 3.8 times 
higher (p=0.0001) than in 2011 (118.6±2.2 per 
100,000 population). The highest incidence rate 
was noticed in 2014 and it was 604.0±5.00/0000. Start-
ing from 2014 the growth of the incidence rate 
of community-acquired pneumonia was registered 
in Altai Krai in comparison with the Russian Fed-
eration. It is worth mentioning that in 2014 the vac-
cination against pneumococcal infection was in-
cluded into the National Calendar of Prophylactic 
Immunization. That is why we can assume that 
the dominance of CAP in the incidence structure 
in AK is associated with vaccination shortage 
in comparison with the RF.

However, the mean long-term incidence rate 
of community-acquired pneumonia in the RF over 
the past period was 348.5±0.5 per 100,000 popu-
lation being 1.1 times higher than in Altai Krai 
(323.0±3.7 per 100,000 population, p=0.001).
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Figure 1. The dynamics of the incidence rate of community-acquired pneumonia  
in the Russian Federation and Altai Krai during 2011-2015 (per 100,000 population)

During the studied period the mean incidence 
rate of CAP in the RF in the child group (0-14 years 
old, child incidence rate) was 687.3±1.7 per 100,000 
children being 2.5 times higher than mean teenager 
incidence rate (15-17 years old) (271.7±2.6 per 100,000 

teenagers, p=0.00001) and 2.4 times higher the inci-
dence rate in the adult group (18 and over 18 years 
old) (283.2±0.5 per 100,000 adults, p=0.00001, Fig-
ure 2).

Figure 2. The dynamics of the age structure of the incidence rate of community-acquired pneumonia  
in the Russian Federation during 2011-2015 (per 100,000 population of the each age group)

During the period of the highest incidence 
rate (in 2013) its growth rate in adults was high-
er than in teenagers and children. The growth 
of the incidence rate of CAP in adult population 
was 13% (from 278.3±0.5 per 100,000 adults in 2012 
to 314.9±0.5 per 100,000 adults in 2013, p=0.0001). 
The growth of the incidence rate in children was 
11% (from 694.2±1.8 per 100,000 children in 2012 
to 771.8±1.8 per 100,000 children in 2013, p=0.0001), 
the growth of the incidence rate in teenagers was 
9% (from 327.8±2.8 per 100,000 teenagers in 2012 
to 356.8±3.0 per 100,000 teenagers in 2013, p=0.001). 
During the year when the decrease of the incidence 
rate was registered the rate of the decrease was low-

er in children than in teenagers and adults. In 2014 
the decrease of the incidence rate in children was 
5% (up to 733.9±1.80/

0000 of children, p=0.0001), 
in adults – 11% (up to 280.1±0.50/

0000 of adults, 
p=0.0001), in teenagers – 32% (up to 243.3±2.5 per 
100,000 teenagers, p=0.0001).

In AK the incidence rate in children was 
also higher than in teenagers and adults (Fig-
ure 3). The mean incidence rate in children was 
1027.2±16.3 per 100,000 children being 4.2 times higher 
than the mean incidence rate in teenagers (245.6±19 per 
100,000 teenagers, p=0.0001) and 3.7 times higher 
than the mean incidence rate in adults (280.9±3.8 
per 100,000 adults, p=0.0001).
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Figure 3. The dynamics of the age structure of the incidence rate of community-acquired pneumonia in the Altai Krai 
during 2011-2015 (per 100,000 population of the each age group)

During the period of the highest incidence 
rate (in 2014) its growth rate in children was 
higher than in teenagers and adults. The growth 
of the incidence rate in children was 704% (from 
443.1±10.6 per 100,000 children in 2013 to 3561.8±29.6 
per 100,000 children in 2014, p=0.00001). The growth 
of the incidence rate in teenagers was 114% (from 
243.8±19.4 per 100,000 teenagers in 2013 to 521.3±28.5 
per 100,000 teenagers in 2014, p=0.001); the growth 
of the incidence rate in adults was 106% (from 
243.8±3.5 per 100,000 adults in 2013 to 501.8±5.1 per 
100,000 adults in 2014, p=0.0001).

During the year when the decrease of the inci-
dence rate was registered (2015) the rate of the de-
crease was also higher in children than in teen-
agers and adults. The decrease of the incidence 
rate in children was 78.2% (up to 774.9±13.7 per 
100,000 children, p=0.0001), in adults – 22.7% (up 
to 387.7±4.50/

0000 of adults, p=0.0001), in teenagers 
– 45.1% (up to 286.3±21.1 per 100,000 teenagers, 
p=0.001).

To sum it up, during 2011-2015 the incidence 
rate in children was 1.5 times higher in AK than 
in the RF (mean incidence rates 1027.2±16.3 
and 687.3±1.7 per 100,000 children respective-
ly, p=0.0001). The mean incidence rate of CAP 
in teenagers was 1.1 times higher in the RF than 
in AK (271.7±2.6 and 245.6±19 per 100,000 teenag-
ers respectively, p=0.061). The mean incidence rate 
in adults has no significant difference (280.9±3.8 
per 100,000 adults in AK and 283.2±0.5 per 100,000 
adults in the RF).

The age structure of community-acquired pneu-
monia patients was mostly represented by adults 
in the Russian Federation and Altai Krai. In the RF 
the part of adults on average for the period was 
66.3±0.1%. In Altai Krai the part of adult CAP pa-
tients was 1.2 times larger (p=0.0001): 76.6±0.1% 
(Figure 4, 5).

It should be mentioned that for the studied 
period the part of adult CAP patients in Altai 
Krai decreased by 12.2% (from 80.7±0.6% in 2011 
to 68.5±0.4% in 2015, p=0.0001). In the RF the simi-
lar decrease is not significant: 2.6% (from 69±0.1% 
in 2011 to 66.4±0.1% in 2015, p=0.0001).

For the studied period the part of CAP patients 
in AK in the child group increased by 11.8% (from 
18±0.7% in 2011 to 29.8±0.4% in 2015, p=0.0001). 
In the RF the part of CAP patients in the child 
group also insignificantly increased by 3.1% (from 
28.8±0.1% in 2011 to 31.9±0.1% in 2015, p=0.0001).

The part of CAP patients in the teenager group 
was 2.3±0.02% in the RF and 2.6±0.05% on average. 
The trend has been toward the increase of the part 
of CAP patients in the teenager group in AK from 
1.3±0.2% in 2011 to 1.7±0.1% in 2015 (p=0.061). 
In the RF the part of CAP patients in this group de-
creased from 2.2±0.02% in 2011 to 1.7±0.02% in 2015 
(p=0.0001).

Summarizing the above, in 2015 the proportions 
of the age groups in the age structure of communi-
ty-acquired pneumonia patients became quite sim-
ilar in Russia and Altai Krai.

According to the Form No 2 of the State Sta-
tistical Reporting Information About Infectious 
and Parasitic Diseases bacterial types of commu-
nity-acquired pneumonia prevailed in Altai Krai 
making up 67.3±0.5% of all other types of reported 
cases of community-acquired pneumonia during 
the period from 2011 to 2015 (Table 1). 1.9±0.2% 
of them were represented by viral types of com-
munity-acquired pneumonia. It should be noted 
that the number of validated diagnoses of bacterial 
pneumococcal community-acquired pneumonia 
increased every year. Thus, 3 cases of pneumococ-
cal pneumonia were reported in 2011 and 39 cases 
– in 2015 (absolute numbers). This increase is ex-
plained by the growth of the number of laboratory 
tests for pneumococcus identification and the in-
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troduction of the necessary test systems. Howev-
er, this information does not show real numbers 

of the incidence rate of pneumococcal infection 
in Altai Krai because of the underfunding.

Figure 4. The age structure of community-acquired pneumonia patients in the Russian Federation during 2011-2015 (%)

Figure 5. The age structure of community-acquired pneumonia patients in Altai Krai during 2011-2015 (%)

Table 1
Etiological structure of community-acquired pneumonia (absolute numbers)

Types of community-acquired  
pneumonia 2011 2012 2013 2014 2015

Bacterial 2738 3932 5296 10855 3206

with pneumococcus  
as a causative agent 3 1 1 25 39

Viral 129 0 5 476 114

All 2867 3932 6639 14440 10785

According to Information Source Book about 
the Situation with Infectious Diseases and Their Pre-
vention in Altai Krai during 2011-2015 we can note, 
that the part of pneumococcus found in the phlegm 
during these years increased from 4.40±0.2% 

in 2013 to 6.59±0.2% in 2015 (p=0.001) and the part 
of pneumococcus found in the blood increased 
from 0.01±0.01% in 2013 to 0.05±0.02% (p=0.061) 
in 2015 (Table 2).



BULLETIN OF MEDICAL SCIENCE 3 (7) 2017

16

Table 2
Pneumococcus found in clinical samples in Altai Krai during 2013-2015 (absolute numbers)

2013 2014 2015
Clinical 
samples 

(pcs)
Result + % Clinical sam-

ples (pcs) Result + % Clinical sam-
ples (pcs) Result + %

Phlegm 11989 528 4,40 11958 689 5,76 11178 737 6,59
Pleural fluid 4907 105 2,14 5051 92 1,82 4159 65 1,56
Ear secretion 3553 44 1,24 3114 22 0,71 3506 13 0,37

Blood 21123 2 0,01 19255 7 0,04 22207 12 0,05
CSF 1250 6 0,48 3407 9 0,26 1511 0 0,00

Conclusion
1.	 The conducted retrospective analysis of 

the incidence rate of community-acquired 
pneumonia during 2011-2015 showed that 
this disease is a significant problem for Al-
tai Krai because since 2014 the incidence 
rate of CAP in AK was higher than the inci-
dence rate of CAP in the RF.

2.	 In 2011-2015, the incidence rate of CAP in 
children was higher than in teenagers and 
in adults both in AK and in the RF. In AK 
it was 1.5 times higher than in the RF. The 
mean incidence rate of CAP in the teenager 
group in the RF was 1.1 times higher than 
in AK. The mean incidence rate of CAP in 
adults had no significant difference.

3.	 The age structure of community-acquired 
pneumonia patients was mostly represent-
ed by adults. The part of adult communi-
ty-acquired pneumonia patients was 76.6% 
of all community-acquired pneumonia pa-
tients in AK being 1.2 times larger than in 
the RF (66.3%). For the studied period in 
AK the part of CAP patients in the adult 
group decreased by 12.2%, the part of CAP 
patients in the child group increased by 
11.8% and the part of CAP patients in the 
teenager group increased by 0.4%.

4.	 Bacterial types of community-acquired 
pneumonia dominated over viral types 
and made up 67.7% of all CAP types for the 
studied period of time.

5.	 According to the results of laboratory 
tests, we noticed the percentage increase of 
pneumococcal CAP.
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REPRODUCTIVE PICTURE OF ADOLESCENT GIRLS BORN 
PREMATURELY 
Kemerovo State Medical University, Kemerovo

S.I. Yelgina, Ye.N. Nikulina

The aim of the study was to assess the reproductive system of adolescent girls born prematurely at the gestational 
age of 28-32 weeks and full-term ones (their somatic health, physical, sexual development, menstrual function, 
pelvic size, basic ultrasound parameters of the uterus and appendages were assessed). The object of the study was 
200 teenage girls (15-16 years of age) who were born prematurely at the gestational age of 28-32 weeks and full-
term ones, examined by general clinical, gynecological, instrumental, ultrasound, and statistical methods. There 
were established statistically significant differences in the main indicators characterizing the reproductive system 
in adolescent prematurely born girls to full-term born girls, namely, the difference in sexual development, menstrual 
function, pelvic size, ultrasound parameters of the uterus and appendages. The miscarriage of pregnancy makes 
a change in the formation of the reproductive system in the postnatal period and contributes to the emergence of its 
pathology.
Key words: adolescent girls born prematurely full-term ones, indicators of the reproductive system.

During the period of fetal development there 
is formed the basis of human reproductive health, 
and often – ill health. The “perinatal trace” of repro-
ductive system pathology, apparently, takes place 
more often than we imagine. It is connected with 
the fact that the realization of pathology is post-
poned until puberty or even later [1, 2]. The prob-
lem of pregnancy miscarriage is one of the topical 
issues of obstetrics. Numerous researches implying 
morphological material show that by miscarriage 
organometric parameters and histological struc-
ture of reproductive organs are exposed to changes 
[3, 4, 5, 6]. In this regard, the study of the repro-
ductive health adolescent girls born prematurely 
is important.

Research objective: to determine the basic pa-
rameters of the reproductive system of adolescent 
girls born prematurely at the gestational age of 28-
32 weeks and full-term ones (physical, sexual devel-
opment, menstrual function, pelvic size, basic ultra-
sound parameters of the uterus and appendages).

Materials and methods
The study was performed by the informed 

consent of adolescent girls on the basis of Region-
al Children Clinical Hospital, Kemerovo. The re-
search was approved by the Ethics and medical 
investigation evidence committee of FSBEI HE 
KemSMU of the Ministry of Health of the Russian 
Federation and corresponded to the ethical stan-
dards of the bioethical committee elaborated in ac-
cordance with the WHO Declaration of Helsinki: 
Ethical Principles for Medical Research Involving 
Human Subjects amended in 2013 and in accor-
dance with the Rules for clinical practice in Russian 
Federation approved by the Decree of the Ministry 
of Health of Russia of 19.06.2013 № 266. All ado-
lescent girls provided written informed consent 
to participate in the study.

Research design: retrospective analytical study 
“case-control”. The study included 200 adolescent 
girls of 15-16 years. I group – 100 adolescent girls 
born prematurely at the gestational age of 28-32 
weeks. II group - 100 adolescent girls born full-
term. Criteria of inclusion into group I - adoles-
cent girls born prematurely at the gestational age 
of 28-32 weeks by practically health mothers with-
out somatic diseases or being at the stage of com-
pensation by the time of delivery residing in Ke-
merovo Oblast. Criteria of exclusion from group 
I: adolescent girls born full-term by mothers with 
somatic pathology at the stage of decompensa-
tion by the time of delivery, non resident. Criteria 
of inclusion into group II: adolescent girls born 
full-term by practically health mothers without 
somatic diseases or being at the stage of compen-
sation by the time of delivery residing in Kem-
erovo Oblast. Criteria of exclusion from group II: 
adolescent girls born full-term by mothers with 
somatic pathology at the stage of decompensation 
by the time of delivery, non resident.

The group were comparable by the age 
of women-mothers, the average age was 26,21±5,31 
and 26,81±4,72 years respectively (р=0,9201). How-
ever, the pregnancy of mothers of adolescent girls 
born prematurely was more often first (р=0,0388), 
was threatened miscarriage (р=0,0002). The dura-
tion of gestation of prematurely born adolescent 
girls was determined according to the anamnestic 
data and also data of medical records (maternal dis-
charge summary). There were studied the basic pa-
rameters of the reproductive system state: somatic 
health, physical, sexual development, menstrual 
function, pelvic size, basic ultrasound parame-
ters of the uterus and appendages. The analysis 
of the health state was performed on the basis 
of  incidence of outpatient visits, periodic health 
examination, periodic and ad hoc examinations 
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of specialists: pediatrician, ENT specialist, neu-
rologist, ophthalmologist, surgeon, gynecologist. 
The overall medical report on the girl’s health was 
made by the pediatrician. 

The assessment of physiological development 
was conducted according to the unified meth-
ods using  anthropometric measurements: height 
and body weight. The menstrual function was 
evaluated according to the age at menarche, estab-
lishment and duration of menstrual cycle, duration 
and painfulness of menstruation. The examina-
tion of sexual development was based on the ba-
sic pelvic measurements, dynamics of appearance 
and degree of manifestation of secondary sexual 
characteristics. The level of sexual development 
was studied by the rate of development of mam-
mary glands (Ма0−Ма3), pubic pilosis (Р0−Р3), aux-
iliary pilosis (Ах0−Ах3), state of menstrual function 
(Ме0−Ме3). The rate of development of secondary 
sexual characteristics was integrated into the sex-
ual formula (Ма, Р, Ах, Ме) [7]. The pelvic inlet 
was characterized according to the measurements 
of its basic sizes d. spinarum, d. cristarum, d. tro-
chanterica, c. еxterna. The ultrasound parameters 
of uterus and appendages were assessed by means 
of «Aloka 630» (Japan) using a transabdominal de-
tector. There was carried a comparative analysis 
in the parallel groups of adolescent girls born pre-
maturely and full-term.

The statistical data analysis was conducted 
by means of Microsoft Office Excel 2003 (license 
74017–640–0000106–57177) and StatSoftStatistica 
6.1 (license BXXR006D092218FAN11). The charac-

ter of data distribution was evaluated by means 
of Shapiro-Wilk test. Depending on the type 
of distribution there were used various algorithms 
of statistical analysis. Qualitative characteristics 
were presented by relative indicators (rates, %). 
Quantitative data were presented by central cen-
tral tendencies and dispersion: mean value (M) 
and standard deviation (s) of characteristics having 
approximately normal distribution, median (Me) 
and interquartile range (25th and 75th percentiles) 
in case of value distribution different from the nor-
mal one.

The comparison of two independent groups 
by one or several characteristics having nonnor-
mal distribution  at least in one of the groups or 
if the type distribution was not analyzed, was 
conducted by means of testing of statistical hy-
pothesis for the equality of mean ranks by means 
of Mann-Whitney U-test. The difference of relative 
values was assessed by the analysis of contingency 
table (χ2). By frequencies under 5, there was used 
Fisher exact test p. The comparison of relative fre-
quencies in both groups was performed by com-
paring 95% CI of relative frequencies. If CI are not 
covered, the differences of frequencies can be con-
sidered statistically significant (by significance lev-
el 0,05). If intervals are covered, differences are not 
statistically significant.

Results and discussion
The somatic health of adolescent girls born pre-

maturely and full-term is presented in Table 1.

Table 1
Somatic health of adolescent girls born prematurely and full-term

Indicator 

adolescent girls

рborn prema-
turely (n=100)

born full-term 
(n=100)

case number case number
Urinary system diseases 25 24 0,0911
Respiratory system diseases (bronchial asthma) 13 12 0,8515
Respiratory system diseases (chronic bronchitis) 32 22 0,1214
Cardio-vascular diseases (mitral valve prolapse) 19 5 0,0025
Endocrine system diseases (thyroid gland diseases) 35 30 0,8515
Endocrine system diseases (adiposis) 4 11 0,0653
Nervous system diseases (hypertensive type vegeto-
vascular dysfunction) 13 16 0,5279

Nervous system diseases (hypotensive type vegeto-
vascular dysfunction) 25 25 0,9676

Nervous system diseases (asthenoneurotic syndrome) 31 21 0,1166
Gastrointestinal diseases (chronic gastritis) 24 31 0,2498
Ophthalmological diseases (myopia) 31 8 0,0000
Musculoskeletal disorders (scoliosis) 25 12 0,0440

Note: p – reached level of significance of differences between the indicators of adolescent girls born prematurely and full-time.
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The somatic health of adolescent girls born 
prematurely and full-term did not have statis-
tically significant differences in basic diseases: 
urinary, respiratory, gastro-intestinal, endocrine 
and nervous systems. However, adolescent girls 
born prematurely more often had mitral valve pro-

lapse (р=0,0025), scoliosis (р=0,0440) and myopia 
(р=0,0000). 

Anthropometric parameters of adolescent girls 
born prematurely and full-term are shown in Ta-
ble 2.

Table 2
Anthropometric parameters of adolescent girls born prematurely and full-term

Indicator
adolescent girls 

рborn prematurely  
(n=100)

born full-term 
(n=100)

Height, sm 160,0
[156,0-163,0]

160,0
[156,0-163,0] 0,7766

Weight, kg 56,0
 [56,0-60,0]

56,0
[52,0-58,5] 0,7507

Note: p – reached level of significance of differences between indicators of adolescent girls born prematurely and full-term.

Anthropometric parameters of adolescent girls 
born prematurely and full-term did not have statis-
tically significant differences.

The characteristic of menstrual function of ado-
lescent girls born prematurely and full-term is pre-
sented in Table 3.

Table 3
Menstrual function of adolescent girls born prematurely and full-term

Indicator

adolescent girls

рborn prema-
turely (n=100)

born full-term
(n=100)

case number case number

Menstrual cycle established at once 24 76 0,0000

Duration of menstrual cycle:
28 days
from 29 to 35 days
over 35 days

17
36
48

28
47
25

0,0033
0,0033
0.0033

Duration of menstruation:
3-4 days
5-7 days
8 and more

40
30
31

18
76
6

0,0000
0,0000
0,0000

Painful menstruations 52 26 0,0002

Note: p - reached level of significance of differences between indicators of adolescent girls born prematurely and full-term.

The age of menarche in adolescent girls born 
prematurely and full-term did not have statistical-
ly significant differences 12,6±0,15 and 12,47±0,06 
(р=0,9201).

However, adolescent girls born prematurely 
more often than the ones born full-term had irreg-
ular (р=0,0000) and prolonged (over 35 days) men-
strual cycle (р=0,0033), duration of menstruation 
over 8 days (р=0,0000), dysmenorrhea (р=0,0002).

Sexual development of adolescent girls born 
prematurely and full-term also differed. The sex-
ual formula of adolescent girls born prematurely 
was Ма2, Р3, Ах3, Ме2; adolescent girls born full-term 

- Ма3, Р3, Ах3, Ме3. Differences were statistically sig-
nificant for the development of mammary glands 
(р=0,0041) and menstrual function (р=0,0015). 

The pelvic measurements of adolescent girls 
born prematurely and full-term are presented 
in Table 4.

Pelvic measurements of adolescent girls born 
prematurely and full-term had statistically signifi-
cant differences in all cross parameters. Pelvic mea-
surements of adolescent girls born prematurely are 
smaller than of full-term born girls.

Ultrasound parameters of uterus and append-
ages are shown in Tables 5, 6, 7.
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Table 4
Pelvic measurements of adolescent girls born prematurely and full-term

Indicator
adolescent girls 

рborn prematurely  
(n=100)

born full-term
(n=100)

d. spinarum, sm 22,0
[21,0-22,0]

23,0
[22,0-23,0] 0,0000

d. cristarum, sm 24.0
[23,0-25,0]

26,0
[26,0-27,0] 0,0000

d. trochanterica, sm 27,0
[26,0-28,0]

28,0
[27,0-29,0] 0,0000

c externa, sm 18,0
[17,0-19,0]

18,0
[17,0-18,0] 0,3032

Note: p - reached level of significance of differences between indicators of adolescent girls born prematurely and full-term.

Table 5
Ultrasound parameters of uterus of adolescent girls born prematurely and full-term

Indicator
adolescent girls

рborn prematurely  
(n=100)

born full-term
(n=100)

Cervical length, mm 22,0
[21,0-23,0]

19,0
[16,0-22,0] 0,0001

Endometrial thickness, mm 7,0
[5,0-8,0]

7,0
[6,0-8,0] 0,4598

Midline echo, mm 6,0
[6,0-7,0]

9,0
[7,0-10,0] 0,0000

Length of uterus, mm 40,0
[39,0-42,0]

44,0
[42,0-45,0] 0,0000

Width of uterus, mm 39,0
[38,0-40,0]

41,0
[40,0-42,0] 0,0000

Thickness of uterus, mm 30,0
[29,0-31,0]

32,0
[31,0-32,9] 0,0000

Note: p - reached level of significance of differences between indicators of adolescent girls born prematurely and full-term.

Table 6
Ultrasound parameters of the right ovary of  adolescent girls born prematurely and full-term

Indicator adolescent girls р
born prematurely (n=100) born full-term

(n=100)

Length of ovary, mm 30,0
[29,0-31,0]

31,0
[30,0-32,0] 0,0015

Thickness of ovary, mm 21,0
[20,0-23,0]

22,0
[21,0-23,0] 0,0168

Width of ovary, mm 22,0
[21,0-24,0]

23,0
[21,0-24,0] 0,6190

Follicle size in ovary, mm 5,0
[4,0-6,0]

6,0
[5,0-7,0] 0,0000

Follicle number in ovary 5
[4-5]

5
[5-6] 0,0039

Note: p - reached level of significance of differences between indicators of adolescent girls born prematurely and full-term.
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Table 7
Ultrasound parameters of the left ovary of  adolescent girls born prematurely and full-term

Indicator
adolescent girls

рborn prematurely  
(n=100)

born full-term 
(n=100)

Length of ovary, mm 31,0
[30,0-31,0]

32,0
[31,0-33,5] 0,0000

Thickness of ovary, mm 21,0
[20,0-22,0]

20,0
[19,0-21,0] 0,0003

Width of ovary, mm 22,0
[20,0-23,0]

22,0
[19,0-24,0] 0,4528

Follicle size in ovary, mm 5,0
[5,0-6,0]

5,5
[5,0-6,0] 0,0698

Follicle number in ovary 5
[4-5]

8
[7-9,0] 0,0000

Note: p - reached level of significance of differences between indicators of adolescent girls born prematurely and full-term.

The majority of ultrasound parameters of uter-
us and appendages of adolescent girls born prema-
turely and full-term had statistically significant dif-
ferences. Adolescent girls born prematurely were 
characterized by a longer cervix, smaller midline 
echo, length, thickness and width of uterus, ovaries 
(length and thickness) and smaller number of fol-
licles.

Conclusion
Consequently, there was conducted the evalua-

tion of reproductive system of adolescent girls born 
prematurely and full-term. Pregnancy miscarriage 
changes the process of establishment of reproduc-
tive system during postnatal period.

The structure of gynecological pathology of ad-
olescent girls in the Russian Federation is leaded 
by disorders of menstrual function which constitute 
4925,2 per 100 000 girls. The frequency and struc-
ture of gynecological diseases of adolescent girls 
have regional peculiarities [8, 9]. In Kemerovo 
Oblast gynecological morbidity of adolescent girls 
in 2016 constituted 18,1%. The structure of overall 
gynecological morbidity is prevailed by inflamma-
tory diseases of external genital organs (41,3%), 
disorders of menstruation (34,0%), cystic ovaries 
(3,5%), disorders of sexual development (2,1%). 
According to the preventive examinations, disor-
ders of menstrual function constitutes 38,3% [10].

One of the important criteria of reproduc-
tive function preservation in adolescent girls 
is the reduction of gynecological incidences 
by means of modern technologies in early diagno-
sis, treatment and prevention [8, 11]. On the basis 
of introduction of modern technologies into diag-
nostic and treatment process there were obtained 
new data on etiology and pathogenesis of neuroen-
docrine disorders in adolescent age, chromosomal 
and congenital defects [12, 13].

The formation of main elements of reproductive 
system of adolescent girls begins in the early fetal 
period. Diseases of perinatal period are risk factors 
for the disorders of reproductive system during 
the period of its establishment [14, 15, 16]. 

In recent years, great attention in medical liter-
ature is given to medical and social factors of re-
productive health formation of adolescent girls as 
future mothers [17, 18, 19, 20, 21]. 

Pregnancy miscarriage is a topical problem 
of obstetrics and perinatology. Frequency of preg-
nancy miscarriage constitutes 10-25% of all preg-
nancies, 6-10% - premature delivery. In spite of its 
medical and social importance the state of repro-
ductive health of adolescent girls born prematurely 
is studied insufficiently.

The basic researches of reproductive system 
of adolescent girls born full-time were the data 
on physical development, menstrual function, pel-
vic measurements, ultrasound parameters of uter-
us and appendages.

There were determined statistically significant 
differences of basic parameters characterizing re-
productive system of adolescent girls born prema-
turely in relation to full-time born ones. Adolescent 
girls born prematurely more often than the ones 
born full-term had irregular and prolonged (over 
35 days) menstrual cycle, dysmenorrhea. Pelvic 
measurements of adolescent girls born premature-
ly are smaller than of full-term born girls. Ultra-
sound parameters of uterus and appendages also 
differ. Adolescent girls born prematurely were 
characterized by a longer cervix, smaller midline 
echo, length, thickness and width of uterus, ovaries 
(length and thickness) and smaller number of folli-
cles. All this indicates the existence of dismaturity 
and diminished function of reproductive organs 
in adolescent girls born prematurely.
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COMPLEX REHABILITATION OF WOMEN AFTER LATE ABORTION 
FOR MEDICAL GROUNDS
1 Omsk State Medical University, Omsk 
2 City clinical perinatal center, Omsk

Ye.N. Kravchenko1, Ye.V. Kolombet1, M.V. Naboka2, V.A. Okhlopkov1, I.A.Lavrinenko2, L.V. Kuklina1

The objective was to evaluate the effectiveness of an integrated approach to the rehabilitation of women after 
late induced abortion. 60 women after interruption of pregnancy in terms of up to 22 weeks with congenital 
malformations of the fetus, incompatible with life, underwent the rehabilitation. The women were divided into 2 
groups: the main group underwent the complex elaborated rehabilitation, in the comparison group the activities 
were limited by regulatory documents. Delayed complications were observed in 13.3% and 40.0% of women 
(p = 0.041) respectively, in the study groups (in the main group, complications were 3 times less frequent than 
in the comparison group); long-term consequences were observed in 10% and in 53.3% respectively (p = 0.000, 
in the main group 5.3 times less often than in the comparison group). In the complex implementation of rehabilitation 
measures, the number of late complications was observed 3 times less frequently than with the traditional approach, 
and the number of  delayed sequela - by 5.3 times. The management of patients should not include only standard 
therapy for the treatment of complications, but also provide for the preventive use of contraceptives, suppression 
of lactation, a supplementation of folic acid, physiotherapy. 
Key words: late abortion, rehabilitation, termination of pregnancy.

The topical issue of the reproductive health 
protection is the minimization of risk of possible 
complications of medical abortions including late 
termination of pregnancy for medical grounds 
by congenital malformations of the fetus incom-
patible with life. The problem of abortions stays 
significant due to the possibility of development 
of early and long-term effect forming in the fu-
ture a series of pregnancy, delivery complications 
and gynecological diseases. These circumstances 
enforce to search the ways of alternative improve-
ment of technologies of pregnancy termination 
and means of prevention of possible complications 
[1, 2]. In recent years, there has been conducted 
numerous researches on the elaboration of various 
technologies of safe abortion aimed at the reduc-
tion of risk of complications [2]. 

One of the modern means – medically induced 
abortion at early and late stages by means of pros-
taglandins in combination with antiprogestins [3-
5]. The relative risk of complications is, apparently, 
higher in the II trimester, at the same time, the ab-
solute risk is low, when the interruption of preg-
nancy is performed by qualified medical person-
nel [6]. Every year there is improved the quality 
of medical service by abortions at different stages. 
According to the Decree of the Ministry of Health 
of the Russian Federation 572 [7], pregnant wom-
en, depending on the term of pregnancy, indica-
tions and contra-indications, are exposed to artifi-
cial termination of pregnancy using medicamental 
method on the basis of informed voluntary consent 
of a woman.

There is also elaborated clinical protocol “Medi-
cated termination of pregnancy in I trimester” con-
sidered by international experts as a considerable 

reserve in reducing maternal lethality [8]. WHO 
recommend to make every possible efforts to re-
place curettage by vacuum aspiration and medicat-
ed methods in order to make procedure of abor-
tion more safe [9]. Although, however attenuated 
the method of abortion is, it still is a serious psy-
chological and physical trauma, hormonal stress 
and always present risk of serious complications 
including disorders of menstrual and reproductive 
functions [10-12].

Recently, the role of rehabilitation in practi-
cal medicine becomes more and more significant. 
The basic principles of rehabilitation include: ear-
ly start, complexity, phasing, continuity and se-
quence, individual program, focus on social ori-
entation of measures, control of effectiveness 
[13-15]. Postabortal rehabilitation implies a com-
plex of measures directed, firstly, at the restoration 
of reproductive health.

Research objective: to work out and evaluate 
the effectiveness of complex approach to the reha-
bilitation of women after late stimulated abortion 
by congenital malformations of the fetus, incom-
patible with life.

Materials and methods
60 women after interruption of pregnancy 

in terms of up to 22 weeks with congenital malfor-
mations of the fetus, incompatible with life, under-
went the rehabilitation. The women were divided 
into 2 groups: the main group underwent the com-
plex elaborated rehabilitation, in the comparison 
group the rehabilitation measures were limited 
by regulatory documents [7]. The complex ap-
proach to the rehabilitation of women after late in-
duced abortion including the following measures: 
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preparation to abortion, conduction of abortion it-
self by means of modern attenuated methods, post-
abortal rehabilitation.

Before late abortion, women were provided 
with written objective information based on evi-
dences. All women were exposed to artificial ter-
mination of pregnancy in terms of up to 21 weeks 6 
days in the conditions of the gynecological depart-
ment of obstetric hospital having the opportunity 
to provide specialized help.

In accordance with the introduction of reg-
ulatory documents into practice [7, 8], artificial 
pregnancy termination was performed by means 
of medicated method depending on the term 
of pregnancy, indications and contra-indications. 
In this regard, there were used medicinal drugs 
registered in the territory of the Russian Federa-
tion, in accordance with the instructions for med-
ical application of drugs. The control of uterine 
cavity emptying was maintained by visualization 
of deleted tissues. On the second day after the abor-
tion, there was performed ultrasound investiga-
tion. The decision on the evacuation of the uterus 
content in case of incomplete abortion was based 
on clinical symptoms and USI data. By the signs 
of incomplete abortion and (or) parts of gestation-
al sac there was conducted vacuum aspiration. 
The antibiotic prevention took place at late stages 
by the following combined method: mifepristone 
orally in the dose of 200 mg once, in 24 hours lumi-
naria were injected into the cervical canal. If elimi-
nation of fetus did not occur, in 3-4 hours – 200-400 
mkg of misoprostol [18, 19].

Artificial abortion was accompanied by oblig-
atory anesthesia, women with Rh-negative blood 
were exposed to the prevention of rhesus immuni-
zation, there was prescribed immunoglobulin an-
ti-D injected to unsensitized Rh-D-negative wom-
en during 72 hours after the induced abortion. 

During the consultation with every woman 
there were discussed symptoms of complications 
in case of which she has to immediately contact 
with the doctor; there were also provided recom-
mendations on the regime, hygienic measures, 
measures for prevention of abortions and necessity 
of preservation and carrying of further pregnancy. 
The control examination by obstetrician-gynecol-
ogist by lack of complaints is performed in 9-15 
days.

The elaborated complex rehabilitation included 
the following additional element before the preg-
nancy termination: the woman was provided with 
screening for sexually transmitted infections (STIs), 
all women had the opportunity to be examined 
for Chlamydial infection and other STIs. By the re-
sult of microscopic swab examination of IV purity 
level, there were additionally excluded the caus-
ative agents of basic STIs ((Chlamydia trachoma-
tis, Neisseria gonorrhoeae, Trichomonas vaginalis, 
Mycoplasma genitalium) by means of multiplex kit 

produced by the Federal State Budgetary Institu-
tion of Science Central Research Institute of Epide-
miology, Russian Federal Consumer Rights Protec-
tion and Human Health Control Service, Moscow. 
For the extended characteristics of the state of vag-
inal flora there were used reactive kits of “Floro-
tsenoz” series based on multiplex PCR in real 
time (“AmpliSens® FloroTsenoz Bacterial vagino-
sis-FL”). The results of the mentioned test allowed 
to quantitatively characterize the content of bacte-
ria and also the content of lactobacillus, G. vagina-
lis, A. vaginae.

By the diagnosis of “bacterial vaginosis”, “non-
specific vaginitis”, “vulvovaginal candidiasis”, 
the pregnant women received gel “Metrogil plyus” 
intravaginally. The recommended dose constituted 
5 g (I full applicator) 2 times a day (in the morning 
and in the evening). The cycle of treatment – 5 days. 
One gram of gel contains: 10 mg of  metronidazole 
and 20 mg of clotrimazole. By STI verification, 
there was performed the treatment of infections 
according to the existing clinical recommendations 
and international standards [20, 21]. 

For the group of comparison by the presence 
of risk factors there was necessary the prescription 
of broad-spectrum antibiotics. For women not ex-
amined for Chlamydial infection – inclusion of 100 
mg of doxycycline orally 2 times a day during seven 
days beginning from the day of abortion, and also 
800 mg of metronidazole orally before and during 
the abortion.

Taking into consideration that the late abortion 
was conducted for medical grounds, all wom-
en were motivated for further realization of their 
reproductive function, the observation was per-
formed with the transition to preconception 
preparation with the choice of the optimum pause 
between pregnancies. The best period for the occur-
rence of pregnancy after the miscarriage of the pre-
vious one are considered the first six months [22, 
23]. All women were provided with information 
on all existing modern contraceptive methods. 
The discussion and the choice of methods were 
performed before the procedure. The chosen con-
traceptive method started to be used right after 
the abortion. In the early period after the abortion, 
the implementation of combined oral contracep-
tives (COCs) assures reduction of intensity (elim-
ination) of bleeding; suppression of proliferative 
processes; anti-inflammatory and regenerative 
effect on the level of endometrium; decrease of ir-
ritation of pituitary-hypothalamic-ovarian system 
(PHOS) and reduction of gonadotrophic activity; 
and, finally, interception [11, 12].

Suppression of lactation after late abortion 
is a significant component of the rehabilitation 
of women’s reproductive system, as the termi-
nation of pregnancy is one of the main causes 
of mammary gland diseases development. Late 
abortions are absolute indications for suppression 
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of lactation, thus, there was prescribed the inhibitor 
of prolactin secretion (dostinex). To prevent lacta-
tion the medication was prescribed in the dose of 1 
mg (two pills) once on the first day after the abor-
tion [24].

On account of planning further realization 
of reproductive function the women received fo-
lic acid (daily dose 400-800 mkg) not less than 
three months before the occurrence of pregnancy 
and during the whole I trimester (up to 12 weeks 
of pregnancy) [25].

The complex of rehabilitation including physi-
cal factors. Physical factors used for the rehabilita-
tion after abortion has a specific and non-specific 
effect, cause total and local effect, thus, there were 
considered contraindications. In the postabortal 
period, there were used preformed possessing ex-
pressed anti-inflammatory, antiedemic, analget-
ic, uterotonic, desensitizing, immunomodulating 
and sedative effects aimed at restoration. Influ-
encing receptive fields, functionally active zones, 
centers of nervous, endocrine and immune regula-
tion, physical conductors of energy restore natural 
processes of homeostatic regulation of organism 
functional systems. The success of such regulation 
is determined by the functional state of organism, 
correct choice of the factor, regime, localization 
and parameters of its action.

Physical factors were implied in the early post-
abortal period for the preventive purpose, in case 
of complications – with the treatment purpose 
in complex with antibacterial or other therapy, 
and in the late period – with the purpose of the men-
strual cycle restoration and preservation of the re-
productive health. The method of physical therapy 
was chosen according to the concomitant patholo-
gy: intensity of the inflammatory process, presence 
of myomatous nodules, adhesive process. Upon in-
dications there was implied the combined method 
– daily amplipulse phoresis with copper sulphate 
or sodium thiosulfate solution (“Apmlipuls-7”, then 
low intensity laser therapy of the projection of uter-
us and appendages and lumbosacral spine (“Rik-
ta-04”, “Milta”, “UZOR-A-2K”, “Lazmik”).

Medical abortion also presents a psycho-trau-
matic, stressful factor, thus, the course of rehabil-
itation treatment included also psycho-relaxing 
methods. The patients subject to such methods 
were exposed to cranial electrotherapy stimulation 
or electrosleep therapy, individual sessions with 
psychologist. Women were directed by the obstetri-
cian-gynaecologist to the room of medical and so-
cial help of the women’s consultation clinic (Center 
of medical and social of pregnant women in a dif-
ficult situation) for the consultations with psychol-
ogist (medical psychologist, when required - social 
work specialist). The consultation was conducted 
by a medical worker with higher medical educa-
tion upon the woman’s informed voluntary con-
sent. 

Results and discussion
The average age of patients constituted 29,8+3,9 

in the main group and 30,1+4,3 in the comparison 
group. The conducted examination of the vagi-
nal biotope by means of system “Florotsentoz” 
in the main group showed, that bacterial vaginosis 
and non-specific vaginitis were observed in 46,6%, 
in the comparison group disorders of the vaginal 
biotope were registered only in 26,7%. In terms 
of research, there were analyzed delayed and long-
term consequences. Complications of late abortion 
developed during the 1st month after the opera-
tion were observed in both groups. Endometri-
tis in the postabortal period was registered in 1 
(3,3%) patient of the main group and in 3 (10%; 
p=0,605) patients of the comparison group. Subin-
volution of uterus was observed in 1 (3,3%) wom-
en and in 4 (13,3%; р=0,350) women respectively. 
Hematometra was diagnosed in 1 (4,0%) patient 
of the main group and in 2 (6,7%; р=1,0) patients 
of the comparison group. Inflammatory diseases 
of appendages or aggravation of chronic inflamma-
tory process were registered in 1patient of the main 
group and in 3 patients of the comparison group 
(p=0,605). Totally, delayed complications of late in-
duced abortion were observed in 4 (13,3%) of wom-
en and 12 (40,0%; p=0,041) respectively, thus, 
in the main group complications were met three 
times rarer than in the group of comparison.

Long-term effects were connected with men-
strual cycle disorders, dysfunction of the pitu-
itary-hypothalamic-ovarian system (PHOS), psy-
chogenic disorders. Disorders of menstrual 
cycle were observed in 1 (3,3%) patient of the main 
group and 4 (13,3%; p=0,350) patients of the com-
parison group. PHOS dysfunction was revealed 
in 1 (3,3%) woman and 4 (13,3%; р=0,350) wom-
en respectively. Mastopathy manifesting itself as 
mastalgia and galactorrhea was observed only 
in patients of the comparison group (5 women 
– 16,7%; p=0,062). Psychogenic disorders are de-
tected in 1 (3,3%) patient of the main group and 3 
(10%; p=0,605) patients of the group of compari-
son. Totally, long-term consequences were regis-
tered in 3 (10%) patients of the main group and 16 
(53,3%; p=0,000) patients of the comparison group, 
h.e. in the main group complications were met 5,3 
times rare than in the group of comparison.

Conclusion
Supplement to the Decree of the Ministry 

of Health of the Russia Federation [7] allowed 
to adjust the regulatory structure in accordance 
with imperatives within the shortest possible time 
and introduce modern methods aimed at the im-
provement of quality of medical service for women 
by stimulated abortion at late stages. The intro-
duction of clinical protocol “Medicated termina-
tion of pregnancy” also allows to efficiently use 
the experience of foreign countries and specialized 
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societies of safe abortions in the II trimester upon 
medical indications.

By the complex conduction of rehabilita-
tion measures the number of delayed complica-
tions (endometritis, subinvolution of uterus, he-
matometra, inflammatory diseases of appendages 
or aggravation of chronic inflammatory process) 
in the main group was registered 3 times rarer than 
in the group of comparison, the number of long-
term complications (menstrual cycle disorders, 
dysfunction of the pituitary-hypothalamic-ovarian 
system, mastopathy, psychogenic disorders) – 5,3 
times rarer. The tactics of patients’ management 
after artificial termination of pregnancy, especial-
ly in late terms, should not include only standard 
therapy of complications treatment, but also pre-
ventive implementation of combined oral contra-
ceptives, suppression of lactation, supplement 
of folic acid, physiotherapeutic treatment aimed 
at prevention of negative consequences for wom-
an’s health.
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PREVENTION OF RHESUS IMMUNIZATION IN PREGNANT WOMEN 
WITH POTENTIALLY SENSITIZING EVENTS
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The incidence of hemolytic disease of the fetus and the effectiveness of its prevention has been studied. 56 pregnant 
women with Rh-negative blood without  antirhesus- antibodies titers were observed; they had a complication 
of gestation in the form of threat of termination of pregnancy, accompanied by bloody discharge from the genital 
tract, some of whom (the main group consisted of 29 women) had an unplanned prophylaxis of Rhesus immunization 
together  with preventive measures in the decreed period. The comparison group consisted of 27 women with 
the threat of abortion, accompanied by bloody discharge from the genital tract, for whom preventive measures 
were not performed in full because of the development of immunization or their refusal to participate. The best 
results were obtained in the main group, where it was possible to prevent the development of Rh- immunization 
in 100% of cases. In the comparison group, the proportion of immunized pregnant women who did not receive an 
unscheduled prophylactic dose of immunoglobulin due to complications of gestation was 7.4%, with an abstinence 
from prenatal prophylaxis at 28-30 weeks – 11,1%. With the development of complications of gestation in the form 
of the threat of termination of pregnancy, accompanied by bloody discharge from the genital tract in women with 
Rh-negative blood, the method of choice is to carry out unscheduled prevention of Rh-immunization along with 
preventive measures in the prescribed time.
Key words: Rh-immunization, preventive measures, threat of abortion.

According to statistics, the frequency of hemo-
lytic disease of the fetus and newborns in the Rus-
sian federation ranges from 0,1 to 2,5%, has not 
changed during the recent 10 years and constitutes 
9,9% and 1,46% of all born in the structure of peri-
natal morbidity and lethality [1, 2]. The results 
of epidemiological researches conducted in vari-
ous regions of the country considerably differ from 
the data of foreign authors. In Russia, the rate 
of rhesus-immunized women reaches 1,2% [3]. 
The conduction of preventive measures for wom-
en with rhesus-negative blood is an extremely 
important issue. Preventive measures include 
planned injection of anti-Rh (D) immunoglobulin 
G to non-immunized women with rhesus-negative 
blood (28-30 weeks of pregnancy, first 72 hours 
in the postpartum period) and by potentially sen-
sitizing events, which is the gold standard for pre-
vention of immunization in women, and, conse-
quently, hemolytic disease of the fetus [4, 5, 6].

The list of potentially sensitizing events re-
quiring prevention of rh-immunization: invasive 
prenatal diagnosis, reduction of one of the embry-
os, intrauterine treatment of the fetus (shunting, 
blood transfusion), stomach trauma, intrauterine 
fetal demise, termination of pregnancy (regardless 
of the method), prenatal bleeding, spontaneous 
miscarriage, extra-uterine pregnancy [7, 8]. Preven-
tive measures by the occurrence of potentially sen-
sitizing event include the injection of preventive 
dose of anti-Rh (D) immunoglobulin depending 
on the time of occurrence of potentially sensitizing 
events and period of drug half-life.

Research objective: to study the incidence 
of hemolytic disease of the fetus and effectiveness 
of its prevention.

Materials and methods
The study included 56 pregnant women 

at the age of 27-35 years with rh-negative blood 
without antibody titers receiving medical treat-
ment in the obstetrics department of the City 
clinical perinatal center, Omsk, during the peri-
od of 2012-2016. All examined women referred 
to the category of recurrently pregnant, underwent 
examination and treatment for threatened preterm 
labor (threatened late spontaneous miscarriage). 
Criteria of inclusion into the research group were: 
Rh-negative blood without antibody titer, Rh-pos-
itive blood of the partner, threatened miscarriage 
accompanied by bloody discharge from geni-
tal tracts, lack of symptoms of hemolytic disease 
of the fetus and newborns and/or hemotransfu-
sions, intrauterine fetal death of hemolytic disease; 
lack of severe extragenital pathology.

The main group consisted of 29 pregnant wom-
en with threatened miscarriage accompanied 
by bloody discharge from genital tracts having 
been exposed to prenatal unplanned prevention 
of Rh-immunization by human immunoglobu-
lin anti-Rho [D] (Rezonativ, LSR-000970/10, Okta-
farma AB, Sweden) in the dose of 250 mkg (1250 
IU) and also prevention of Rh-immunization 
in the decreed terms of 28-32th weeks of gestation 
and during 72 hours after the delivery. The group 
of comparison included 27 pregnant women with 
threatened miscarriage accompanied by bloody 
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discharge from genital tracts having rejected to un-
dergo prenatal unplanned prevention of Rh-im-
munization. In terms of the current study there 
were examined pregnant women (n=56) from 
the moment of admission to the hospital patholog-
ic pregnancy department till the delivery be means 
of the laboratory method of diagnosis of Rh-immu-
nization. The titer of anti-Rh antibodies was deter-
mined in one laboratory by helium cards (DG Gel® 
Anti-IgG, №210322). The effectiveness of the con-
ducted prevention was evaluated by the lack of ap-
pearance of complete or incomplete anti-Rho (D) 
antibodies in blood in 10 days, 1 and 3 months 
after the drug injection in the postpartum period 
(obstetric patients the titer dynamics of whom was 
impossible to follow were excluded from the re-
search group).

The clinical study of the course of pregnancy 
and labor outcome required the search of stan-
dard criteria of group homogeneity. The basic fea-
ture uniting the groups of pregnant women were: 
parity of labor, threatened miscarriage accompa-
nied by bloody discharge from genital tracts, with 
rh-negative blood without antibody titers, Rh-pos-
itive blood of the partner or Rh-positive blood 
of the fetus. The registered group features were 

characterized by high significance (p<0,05) which 
is acceptable for medico-biological studies.

The statistical data processing was performed 
by “Statistica” program, version Exel 3, OSPPS 
v. 12. There were implied standard methods 
of descriptional statistics; the data are presented 
in the form of median (Me) and interquartile range 
(25 and 75% percentiles). The comparison of data 
was performed by non-parametric Mann-Whitney 
test. The null hypothesis was checked by Wilcoxon 
signed-rank test. For categorical variables the data 
were presented as rates (percentage), comparison 
was conducted by means of χ2 criterion. Differences 
were considered statistically significant by p<0,05.

Results and discussion
The average age of patients in groups consti-

tuted 28,5±3 years. The somatic anamnesis of 11 
pregnant patients (19,6%) was aggravated by car-
dio-vascular pathology (vegetovascular dystonia, 
gestational arterial hypertension); in 13 patients 
(23,2%) – gastro-intestinal diseases, in 7 patients 
(12,5%) – renal diseases, other extragenital pathol-
ogy was registered in 4,3% of cases. The obstet-
ric-gynecologic anamnesis was assessed in the tra-
ditional representation (Table 1).

Table 1
Parameters of reproductive function of patients of main and comparison groups

Parameters of reproductive function 
Groups(М±m) р

I(n=29) II (n=27)
Number of pregnancies 3,1±0,03 3,3±0,03 p> 0,05
Parity 0,6±0,06 0,5±0,04 p> 0,05
Caesarean section 0,1±0,02 0,2±0,05 p> 0,05
Medical abortion 0,2±0,1 0,7±0,01 p> 0,05
Spontaneous miscarriage 0,2±0,03 0,3±0,02 p> 0,05
Extra-uterine pregnancy 0,01±0,03 0,02±0,02 p> 0,05
Non-developing pregnancy 0,01±0,04 0,03±0,01 p> 0,05

Prenatal unplanned prevention of Rh-immuni-
zation in patients of the main group included i.m. 
injection of human immunoglobulin anti-Rho [D] 
in the dose of 250 mkg (1250 IU) to all patients with 
threatened spontaneous miscarriage and bloody 
discharge during 48 hours since the moment of hos-
pital admission. In case of recurrent threatened 
spontaneous miscarriage with bloody discharge 
the drug was injected again in the dose of 250 mkg 
(1250 IU) if the time interval since the previous in-
jection did not exceed 6 weeks (n=1). All pregnant 
patients of the main group received preventive dose 
of human immunoglobulin anti-Rho [D] on the 28-
32th week of gestation (conduction of prevention 
of Rh-immunization depended on the terms of un-
planned prevention and was carried since 6 weeks 
with compulsory pre-test for presence of anti-Rho 
(D)-antibodies in blood and in the postpartum 

period. The titer of anti-Rho (D)-antibodies up 
to 1:8 not tended to increase was considered as re-
sidual in case of prenatal unplanned prevention 
of Rh-immunization and did not affect the decision 
on the necessity of Rh-immunization prevention 
conduction.

The complications occurred after the injection 
of immunoglobulin included infiltration and local 
painfulness in 5% of cases. In the postpartum peri-
od, all pregnant women were exposed to the pre-
vention of Rh-immunization by human immuno-
globulin anti-Rho [D] in the dose of 250 mkg (1250 
IU) i.m.

The effectiveness of performed prevention 
was evaluated by the presence of anti-Rho (D)-an-
tibodies in blood during 10 days, 1 and 3 months 
after the delivery. The absence of anti-Rho (D)-an-
tibodies titers since 1 and 3 months after the de-
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livery and also remaining anti-Rho (D)-antibodies 
titers not exceeding 1:8 up to 10 days with further 
disappearance were considered a positive effect 
of Rh-immunization prevention. Gestational terms 

and number of pregnant women having received 
the preventive dose of human immunoglobulin an-
ti-Rho [D] are shown in Table 2.

Table 2
Gestational terms of human immunoglobulin anti-Rho [D] injection

Prenatal unplanned prevention Prenatal planned prevention
20-21weeks n = 7 28 weeks n = 14
22-23weeks n = 8 29 weeks n = 5
23weeks n = 5 30 weeks n = 5
24-25weeks n = 5 32 weeks n = 5
26-27weeks n = 4 - -

In 2 (6,8%) patients with performed prenatal un-
planned prevention of Rh-immunization in the rem 
of 25-26 weeks and in 1 patients in the term of 26-
27 weeks further there was registered threatened 
miscarriage accompanied by bloody discharge oc-
curred during 3 weeks since the 1st injection of un-
planned preventive dose of human immunoglob-
ulin anti-Rho [D], they did not need its recurrent 
injection. One patient with recurrent threatened 
miscarriage occurred since 6 weeks after the 1st 
injection of unplanned preventive dose of human 
immunoglobulin anti-Rho [D] in the term of 26-27 
weeks of pregnancy was injected with the recur-
rent preventive dose.

In all patients of the main group before 
the planned prevention by human immunoglob-
ulin anti-Rho [D] there was determined the titer 
of anti-Rho (D)-antibodies: 10 patients (34,40%) had 
the titer 1:4; 7 patients (24,1%) – 1:2; 12 patients 
lacked the titer. Considering the period of drug 
half-life, the current titer was determined as resid-
ual.

All pregnant women of the main group per-
formed delivery in the term of 37-40 weeks. The ti-
ter of anti-Rho (D)-antibodies 1:2 before the delivery 
was observed in 13,7% (4 patients) women and was 
revealed in patients exposed to the planned pre-
vention on the 32nd week of gestation. The stated 
titer was considered as residual and did not affect 
the decision on the necessity of Rh-immunization 
prevention conduction. In the study group incom-
plete anti-Rho (D)-antibodies in the titer 1:2 in 10 
days were registered in 2 out of 29 patients due 
to their incomplete clearance. In the following pe-
riod of observation, none of the examined patients 
had antibodies in blood, which indicates the effec-
tive performance of prevention of Rh-immuniza-
tion. 

The dynamic observation of patients of the com-
parison group revealed appearance of anti-Rho 
(D)-antibodies in the blood of 2 pregnant women 
(7,4%) in the term of gestation up to 28 weeks; 12 
patients were not exposed to Rh-immunization 
on the 28th week due to rejection: 13 patients re-

ceived the preventive dose of drug on the 28-30th 
week. In 2 patients of the group not receiving 
the preventive drug dose there appeared anti-Rho 
(D)-antibodies in titer 1:32 (in dynamics 1:64) af-
ter 32 weeks. All non-immunized patients under-
went postpartum prevention (n=23). The blood 
of 1 patient contained anti-Rho (D)-antibodies 
in the postpartum period in titer 1:16 on the 10th 
day after the drug injection. The dynamic observa-
tion of the mentioned patient showed the presence 
of titer 1:4 in the 1st and 3rd months which allows 
to conclude on the inefficiency of the prevention. 
Thus, the rate of immunized pregnant women hav-
ing not received the preventive dose of immuno-
globulin due for gestation complications constitut-
ed 7,4% (n=2); the number of immunized pregnant 
women having not received the preventive dose 
of immunoglobulin due for gestation complica-
tions and rejected prenatal prevention on the 28-
30th week of gestation constituted 11,1%.

Conclusion
The main objective of the antenatal fetal health 

protection in Rh-negative pregnant women are 
the measures aimed at the prevention of immu-
nization development on non-sensitized patients. 
The treat of pregnancy miscarriage accompanied 
by bloody discharge from genital tracts is a risk 
factor of the development of mother’s immu-
nization for erythrocytic antigens. The perfor-
mance of planned prevention of Rh-immunization 
in the given category of patients together with de-
creed antenatal and postpartum prevention pre-
cludes the development of Rh-D-antigen immuni-
zation.
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PECULIARITIES OF CONTRACEPTION OF WOMEN OF 
REPRODUCTIVE AGE LIVING IN OMSK
Omsk State Medical University, Omsk

R.A. Morgunov, Ye.N. Kravchenko 

Using the questionnaire of 321 patients, the most frequently used methods of contraception after abortion 
and the reasons for refusing to prevent the unwanted pregnancy of women of fertile age in Omsk were analyzed. 
The overwhelming majority of women of childbearing age refuse contraception in connection with mastalgia 
(75%), the second most important reason is headache and increased blood pressure (13%) with the self-institution 
of combined oral contraceptives. Most often, after an abortion, women of childbearing age use an intrauterine 
device (26.8%), a vaginal ring (21.2%), ethinyl estradiol in combination with desogestrel (12.1%).
Key words: contraception, reproductive age, combined oral contraceptives.

One of the main ways to improve the demo-
graphic situation in the country is to strengthen re-
productive health and preserve the genital function 
of women, which is directly related to the reduc-
tion in the number of abortions. Undoubtedly, a big 
role in this was played by the promotion of the use 
of modern contraceptives and the selection of the op-
timal method of preventing unwanted pregnancies 
for every woman who turned to the doctor with 
this question. It should be noted that the prevention 
of abortion is directly related to the use of modern 
methods of contraception to prevent unwanted preg-
nancies [1]. Contraception is as old as humanity itself. 
For millennia, people have been using contraception 
to protect themselves from unwanted pregnancies. 
The need for birth control led to the creation of a va-
riety of methods of contraception, which were used 
in the primitive society and go on to exist at the pres-
ent time. At present, there is no doubt that contracep-
tives do not reduce fertility, but are an effective meth-
od of preserving the reproductive health of women 
[2, 3]. Despite the wide experience of using hormonal 
contraceptives to protect against unwanted pregnan-
cies, up to now, some aspects of the safety of their 
use remain a subject of discussion. In the Russian 
Federation, hormonal contraception is not the main 
method of birth control [4]. The risk of side effects 
and complications of hormonal contraception does 
not exclude the need for monitoring the childbearing 
of people suffering from diseases and conditions that 
pose a threat to life and health in the event of an un-
planned pregnancy [5].

Research oobjective: to analyze the most fre-
quently used methods of contraception and the rea-
sons for refusal to protect the onset of unwanted 
pregnancy in women of fertile age in Omsk.

Materials and methods
In 2016-2017 within the framework of the pre-

ventive examination, there was conducted a ques-
tionnaire for 321 patients at OOO «Center for Con-
temporary Medicine «DoktorSash Clinic». When 
collecting anamnesis, special attention was paid 

to age, sexual function (age of onset of sexual ac-
tivity), features of reproductive function (course 
and outcomes of previous pregnancies), contracep-
tive methods used after abortion, history of pelvic 
organs, including cervical disease. All patients af-
ter the questionnaire were divided into the main 
group and the comparison group, each of which 
was divided according to age into three subgroups. 
The main group consisted of women of reproduc-
tive age (n = 89) who used combined oral contra-
ceptives (COCs). Criteria for inclusion in the main 
group were the following: women of childbearing 
age (18-49 years old) who took COCs. Exclusion 
criteria from the main group were the follow-
ing: women of fertile age who use other methods 
of contraception; age younger than 18 and over 
49; women who have contraindications to taking 
COC. The subgroup IA included women aged 18-
30; in subgroup I B - 31-45 years old, in the sub-
group IC - 46-49 years old.

The comparison group consisted of women 
of reproductive age (n = 232), using other methods 
of contraception or having contraindications to tak-
ing COC. The comparison subgroup IIA included 
women of 18-30 years old; subgroup IIB consisted 
of 31-45 years old women; subgroup IIC included 
women of 46-49 years.

The questionnaire for women consisted of 30 
questions, where the most attention was paid to ob-
stetric-gynecological anamnesis. Each person was 
informed that the survey was anonymous; the re-
sults of the survey and the answers to the questions, 
the name and other personal data would not 
be disclosed. The performed work did not infringe 
the rights, did not endanger the patients examined 
and was carried out with their informed prior con-
sent to use medical documentation in research work.

Results and discussion
When analyzing the data it was found out 

that the average age of the onset of menstruation 
in the main group was 13.5 ± 1.1 years, in the com-
parison group - 15 ± 1.5 years. The onset of sex-
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ual activity in the main group is 18 ± 2.1 years, 
in the comparison group - 16 ± 1.2 years. All women 
had an obstetric-gynecologic history: the number 
of births, abortions, and miscarriages was analyzed. 

Most women of reproductive age in the history 
have one, two or more births, and the older the age 
group, the greater the number of births is observed 
(Table 1).

Table 1
Parity of births in women of fertile age in the study groups

Births group IA  
n=25

group IB  
n=48

group IC  
n=16

group IIA  
n=98

group IIB  
n=117

group IIC  
n=17

0 4 (16%) 7 (14,6%) 0 (0%) 23 (23,5%) 7 (60%) 1 (5,8%)
1 18 (72%) 17 (35,4%) 7 (43,8%) 59 (60,2%) 52 (44,4%) 2 (11,8%)

2 and more 3 (12%) 24 (50%) 9 (56,2%) 16 (16,3%) 58 (49,6%) 14 (82,4%)

Comparison of the  
groups

c2= 1,2;  
df = 2; 

 p = 0,55

c2= 20,4;  
df = 2; 

 p < 0,0001*

c2= 4,8; df = 2; 
 p = 0,09

c2= 1,2; df = 2; 
 p = 0,55

c2= 20,4;  
df = 2; 

 p < 0,0001*

c2= 4,8; df = 2; 
 p = 0,09

Comparison 
among  

subgroupми 
within the group

c2= 14,2; 
df = 4; 

p =0,007*

c2= 45,9;
df = 4; 

p < 0,0001*
Comparison of all subgroups:        c2= 60,3; df = 10; p <0,0001*

When analyzing the number of abortions 
in anamnesis, it was found out that the majority 
of the women studied (53.4%) have 1 abortion; 2 
or more abortions were more frequent in group IIB 

(Table 2, 3). Most often, unwanted pregnancy oc-
curs when women use the method of contraception 
«interrupted sexual intercourse» (64%).

Table 2
Characteristics of obstetric anamnesis (abortion) in women of reproductive age in the study groups 

abortion group IA  
n=25

group IB  
n=48

group IC  
n=16

group IIA  
n=98

group IIB  
n=117

group IIC  
n=17

0 5 (20%) 3 (6,3%) 2 (12,5%) 54 (55,1%) 21 (17,9%) 4 (23,5%)
1 17 (68%) 31 (64,6%) 11 (68,8%) 41 (41,8%) 56 (47,9%) 1 (5,9%)

2 and more 3 (12%) 14 (29,1%) 3 (18,7%) 3 (3,1%) 40 (34,2%) 12 (70,6%)

Comparison of the  
groups

c2= 11,3;  
df = 2; 

 p = 0,004*

c2= 5,3; df = 2; 
 p = 0,07

c2= 14,4;  
df = 2; 

 p = 0,001*

c2= 11,3;  
df = 2; 

 p = 0,004*

c2= 5,3; df = 2; 
 p = 0,07

c2= 14,4;  
df = 2; 

 p = 0,001*
Comparison 
among  
subgroupми 
within the group

c2= 5,1;
 df = 4;
 p =0,28

c2= 67,2;
 df = 4; 

p < 0,0001*
Comparison of all subgroups:        c2= 95,1; df = 10; p <0,0001*

Based on the data obtained in Table 2, 
it can be seen that the largest number of women 
in the main study group have a history of one abor-
tion. Most often, this situation occurs when the in-
take of combined oral contraceptives is impaired. 
In agreement with the data of the comparison 
group it can be seen that the majority of 31-45-year-
old women in the comparison group have one 
abortion, it happens more often when they use an 
interrupted sexual intercourse as a contraceptive.  
The prevailing number of women aged 18-31 had 
no abortions, and the majority of women over 45 
years old have two or more abortions in the his-
tory, more often when using the calendar method 
of contraception.

Spontaneous miscarriages in the anamnesis 
were observed more often in group I C – in women 
over the age of 45 years who have an anamnesis 
of inflammatory diseases of the pelvic organs.

Due to the fact that almost every woman 
of childbearing age has at least one medical abor-
tion, contraceptive methods used after the inter-
ruption of unwanted pregnancy were analyzed 
(Table 4).

18-30-year-old women (group I, II A)  most 
frequently used a vaginal ring as a contraceptive 
method after abortion, those of 31-45 years old 
(group I, IIB) used the intrauterine device more of-
ten, women of late reproductive age (45 -49 years 
old) (group I, II C) prioritized the barrier method 
of contraception.

The gynecological anamnesis of the studied 
groups of women of the reproductive period is ex-
amined in detail. In all groups, inflammatory dis-
eases of the pelvic organs occupy a prime place, 
especially in groups IA, IB and IIB (Figure 2).



BULLETIN OF MEDICAL SCIENCE 3 (7) 2017

34

Table 3
Characteristics of obstetric anamnesis (spontaneous abortions) in women of reproductive age in the study groups

Miscarriage group IA  
n=25

group IB  
n=48

group IC  
n=16

group IIA  
n=98

group IIB  
n=117

group IIC  
n=17

0 18 (72%) 32 (66,7%) 3 (18,7%) 71 (72,4%) 97 (83%) 12 (70,6%)
1 5 (20%) 13 (27,1%) 2 (12,5%) 24 (24,5%) 11 (9,4%) 4 (23,5%)

2 and more 2 (8%) 3 (6,2%) 11 (68,8%) 3 (3,1%) 9 (7,6%) 1 (5,9%)
Comparison of 
the  groups

c2= 1,4; df = 2; 
 p = 0,50

c2= 8,6; df = 2; 
 p = 0,014*

c2= 14,4; df = 2; 
 p = 0,001*

c2= 1,4; df = 2; 
 p = 0,50

c2= 8,6; df = 2; 
 p = 0,014*

c2= 14,4; df = 2; 
 p = 0,001*

Comparison 
among subgroups 
within the group

c2= 34,8; 
df = 4; 

p < 0,0001*

c2= 10,6; 
df = 4; 

p =0,031*
Comparison of all subgroups:        c2= 85,9; df = 10; p <0,0001*

Table 4
Methods of contraception used by women of reproductive age after medical abortion  

Methods of 
contraception

group IA  
n=25

group IB  
n=48

group IC  
n=16

group IIA  
n=98

group IIB  
n=117

group IIC  
n=17

IUD 1 (5%) 27 (60%) 0 (0%) 5 (11,4%) 51 (53,1%) 2 (15,4%)
vaginal ring 16 (25%) 11 (24,4%) 2 (14,3%) 26 (59,1%) 12 (12,5%) 1 (7,7%)
COC: ethinyl-
oestradiol with 
desogestrel 

1 (5%) 7 (15,6%) 0 (0%) 11 (25%) 28 (29,2%) 2 (15,4%)

barrier 
contraception 0 (0%) 0 (0%) 12 (85,7%) 2 (4,5%) 5 (5,2%) 8 (61,5%)

Rigevidon 2 (10%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)
Siluette 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)
Comparison of 
the  groups

c2= 9,8; df = 4; 
 p = 0,045*

c2= 7,6; df = 3; 
 p = 0,055

c2= 5,1; df = 3; 
 p = 0,16

c2= 9,8; df = 4; 
 p = 0,045*

c2= 7,6; df = 3; 
 p = 0,055

c2= 5,1; df = 3; 
 p = 0,16

Comparison 
among  
subgroups

c2= 96,7; 
df = 8; 

p < 0,0001*

c2= 82,9; 
df = 6;

 p < 0,0001*
Comparison of all subgroups:         c2= 214,4; df = 20; p <0,0001*

Figure 1. 
The course of pregnancy in women of childbearing age (n =321)

Note. * Here and in the remaining graphs, the null hypothesis was rejected at p<0,05 (критерий c2). Comparison of all 
subgroups: c2=109,8; df=25; p<0,0001*. Comparison among subgroups within the group I: c2=32,4; df=10; p=0,0003*. Com-
parison among subgroups within the group II: c2=72,6; df=10; p<0,0001*. Comparison between subgroups IA and IIA: 
c2=24,4; df=5; p=0,0002*. 
Comparison between subgroups IВ and IIВ: c2=6,7; df=5; p=0,24. 
Comparison between subgroups IС and IIС: c2=13,7; df=5; p=0,018*.
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Figure 2. 
Gynecological anamnesis in women in the study groups

Note. * Here and in the remaining graphs, the null hypothesis was rejected at p<0,05 (criterion c2). Comparison of all 
groups: c2=222,2; df=20; p<0,0001*. Comparison among subgroups within the group I: c2=49,2; df=8; p<0,0001*. Compar-
ison among subgroups within the group II: c2=127,5; df=8; p<0,0001*. Comparison among subgroups IA и IIA: c2=30,9; 
df=4; p<0,0001*. Comparison between subgroups IВ and IIВ: c2=10,6; df=4; p=0,03*. Comparison between subgroups IС and 
IIС: c2=4,7; df=4; p=0,32.

Among women of comparison groups using oth-
er methods of contraception, the reasons for aban-
doning the COC were analyzed, and in most cases, 
the woman prescribed a combined oral contracep-
tive quite individually: in 75% of cases there ap-
peared pain in the mammary glands, 13% suffered 
from headache and increase in blood pressure,  
in 7% intermenstrual secretions occurred, in 5% – 
weight gain. The most common contraindications 
to taking COC were smoking – 23%, pregnancy – 
3%, and diabetes mellitus with angiopathy – 1%.

Conclusions
1. The overwhelming majority of women of fer-

tile age refuse contraception in view of mastalgia 
(75%), the second most important cause is head-
ache and increased blood pressure (13%) with 
the self-administration of combined oral contra-
ceptives.

2. On average, women of reproductive age had 
one abortion in an anamnesis. Most often, after an 
abortion, women of childbearing age use an in-
trauterine device (26.8%), a vaginal ring (21.2%), 
ethinyl estradiol in combination with desogestrel 
(12.1%).

3. When analyzing the course of previous 
pregnancies, it was revealed that both in the main 
and in the comparison group they were most of-
ten complicated by edema during pregnancy 
and premature rupture of the membranes, espe-
cially in groups II C, II A, the patients of which 
used the natural method of contraception and in-
terrupted sexual intercourse.

4. When analyzing a gynecological anamne-
sis, it was found out that the prevailing majority 

of the subjects had a history of cervical pathology 
(49.5%), and pelvic inflammatory disease (19%).
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AMBULATORY RECONSTRUCTIVE SURGERY BY INTRAUTERINE 
SEPTUM (TECHNIQUE) 
South Ural State Medical University, Chelyabinsk

O.V. Safronov, Ye.V. Bryukhina, L.Ye. Safronva, L.S. Ishchenko

Anomalies in the development of female genital organs account for 4% of all congenital malformations. They can 
cause disorders of the menstrual cycle, infertility and complicated course of pregnancy.
One of the abnormalities of the development of the uterus is the intrauterine septum. When this pathology 
is combined with infertility or miscarriage, there appear a question of the need to conduct and choose the method 
of operative correction. The article presents a procedure for reconstructive and plastic surgery on the uterus using 
an office rigid hysteroscope with a diameter of 4-5 mm and a surgical laser.
Key words: intrautous septum, office hysteroscopy, metroplasty, surgical laser.

Congenital abnormalities of female genital or-
gans, according to different literature sources, con-
stitute 4% of all congenital disorders. In recent years, 
there has been observed the tendency of increase 
of frequency of detection of genital organs develop-
ment defects which is, apparently, conditioned both 
by the growth of morbidity and by the improvement 
of diagnosis methods [1, 2].

One of the types of uterus development abnor-
malities is the intrauterine septum. Its presence can 
cause early and late spontaneous miscarriage, pre-
term deliveries [3, 4].

In case of combination of this pathology with 
infertility or pregnancy miscarriage there often 
arises the necessity of surgical treatment [5].

The choice of most effective reconstructive 
surgeries by genital development defects re-
mains a complicated task [5]. The implementation 
of hysteroscopic resectoscope and incision scissors 
is accompanied by the risk of penetration of uterus 
in the fundus, as these instruments do not allow 
to dissect the septum to the stated depth.

Research objective: to evaluate the effective-
ness of the elaborated minimal invasive ambulato-
ry technique of intrauterine septum dissection. 

Materials and methods
To evaluate the effectiveness of the elaborated 

method of ambulatory metroplasty there was per-
formed the analysis of 15 ambulatory hysteroscop-
ic operations.

The dissection of intrauterine septum was 
conducted by means of Russian junction laser 
“Latus-K” (Saint-Petersburg) with optical output 
power from 0 to 30 W, endoscopic scissors and of-
fice hard hysteroscope 4-5 mm in diameter having 
channels for irrigation of uterine cavity and in-
strumental channel 5 Fr for semi-hard instruments 
(K.STORZ). The broadening of cavity was made 
by the physiological solution of sodium chloride 
and hysteron-pump. The lazer energy was brought 
to tissues by means of optic fiber 600 mkm in di-
ameter.

The operations were performed in ambulatory 
conditions, without cervical canal broadening, un-
der intravenous anesthesia.

For metroplasty in ambulatory conditions 
there was used the introduced method (patent 
for the invention №2610542 of 13.02.2017). Before 
the surgery there was conducted ultrasound inves-
tigation with 3d reconstruction of uterine cavity. 
In terms of study there was measured the length 
of the whole septum and part of the septum sub-
ject to dissection (in millimeters). For the opera-
tion there was prepared optic fiber: the laser fiber 
consisting of quartz and covered with polymeric 
enclosure was uncovered. As a result, the work-
ing element of the optic fiber was formed (5 mm). 
The optic fiber was introduced into the cavity 
of the uterus through the instrument channel 
of the hysteroscope and was brought to the most 
outstanding part of the septum. The working laser 
element was immersed into this part of the septum 
and there was formed a vaporization channel 5 mm 
deep. Then, with the interval of 1-2 mm on the left 
and right there were made additional vaporiza-
tion channels. The tissue of the septum between 
the channel was dissected by endoscopic scissors 
5 Fr. Thus, the septum was dissected to the strictly 
stated depth – 5 mm. The described manipulations 
were repeated in case of further dissection need.

For the sake of control of effectiveness of the con-
ducted metroplasy in 2 months there was made ul-
trasound and hysteroscopy research.

The statistical data processing was performed 
by means of IBM SPSS Statistics 19. Quantitative 
parameters are presented by mean value and stan-
dard deviation.

Results and discussion
The age of operated patients constituted 

31,85±3,55 (from 25 to 38 years). The indication 
for surgery in 12 patients was aggravated obstetric 
and gynecological anamnesis: in 5 (33,33%) patients 
the anamnesis included two spontaneous miscar-
riages, in 4 (26,67%) patients – one spontaneous 
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miscarriage at the term of 16 weeks of pregnancy, 
in 3 (20%) patients – pre-term delivery at the term 
up to 34 weeks of pregnancy. # patients (20%) were 
directed to the hysteroscopic metroplasty before 
assisted reproductive treatment.

The analysis of duration of surgery showed 
that the average duration of operation constituted 
15,3±3,22 minutes, blood loss - 3,92±2,33 ml.

The control ultrasound investigation conducted 
in 2 months revealed sufficient depth of the sep-
tum dissection, and the hysteroscopic examination 
showed full restoration of the endometrium struc-
ture and lack of vulnerary substrate in all patients.

Conclusion
The elaborated hysteroscopic technique 

of reconstructive surgery on uterus allows to to-
tally dissect the intrauterine septum without com-
plications, especially, to avoid the uterine pene-
tration. The use of hard office hysteroscope does 
not require the cervical channel broadening which 
is important from the point of view of preven-
tion of cervical insufficiency. The implementation 
of laser prevents the development of complications 
connected with electric surgery. The combined use 
of surgical laser and endoscopic scissors prevents 
the formation of vulnerary substrate in the uterine 
cavity and contributes to quick restoration of en-
dometrium. Consequently, the current technique 
of surgery is effective, safe and can be recommend-
ed for use in ambulatory conditions.
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COMPARATIVE EVALUATION OF EFFICIENCY OF DIFFERENT 
HERBAL MEDICINAL PRODUCTS CONTAINING ORTHÍLIA 
SECÚNDA  IN TREATMENT OF CHRONIC  
Altai State Medical University, Barnaul

N.I. Fadeyeva, O.V.Remneva, S.D.Yavorskaya, O.A.Skoropatskaya 

A comparative analysis of the effectiveness of phytopreparations containing ortilia secunda was carried out 
in the treatment of chronic endometritis in 87 patients of reproductive age with chronic endometritis. For therapy 
there were selected three herbal medicinal products of Altai manufacturers: “Malavit-Ona”, “Ortilida”, and an 
extract of orthília secúnda. At the end of treatment, regardless of the choice of phytopreparation, all patients noted 
improvement in overall health, disappearance of symptoms of premenstrual tension, normalization of menstrual 
function. Clinical effects of phytotherapy are confirmed by echoscopic data: normalization of the M-echo, 
improvement of the endometrium structure.
Key words:  orthília secúnda, phytotherapy, chronic endometritis.

Phytotherapy as a method of treatment of var-
ious human diseases has been officially used since 
the XVIth century. The effectiveness of many me-
dicinal plants has been proved experimentally 
and clinically, which allowed to consider phyto-
therapy as a medical specialty of official medicine 
[1, 2]. Flora of Altai Krai is rich in medicinal plants 
with proven healing properties. One of such plants 
is the ortilia secúnda. Anti-inflammatory, immuno-
modulating, anticoagulant properties of dry extract 
of ortilia secúnda have been proved by the exper-
iment [3]. The antimicrobial activity of decoction 
of leaves of ortilia against enterobacteria, pseudo-
monads, staphylococci, fungi of the genus Candida 
[4] has been confirmed. On the basis of Altai State 
Medical University, we previously conducted clin-
ical studies on the efficacy and safety of use of vari-
ous phytocomplexes, which included ortilia secún-
da [5].

The research objective was to perform a com-
parative analysis of the effectiveness of various 
herbal medicinal products of Altai producers con-
taining ortilia secúnda in the treatment of chronic 
endometritis in patients of reproductive age.

Materials and methods
The study involved 87 patients of reproductive 

age, diagnosed with «chronic endometritis,» which 
was confirmed by histological examination. Previ-
ously, taking into account the sensitivity of the de-
tected infectious agent, all patients received an-
tibacterial therapy according to the standards 
of management of patients, but at the time of their 
inclusion in the study, they had clinical, echoscop-
ic and histological markers of chronic endometri-
tis, which served as the basis for the second stage 
of treatment – rehabilitation. 

Inclusion criteria: 
•	 age of women – under 35 years old;

•	 patients who received a course of complex 
therapy of endometritis (antibacterial, antiviral 
and immunomodulating therapy) for three months 
before the study;

•	 patients with histologically confirmed 
chronic endometritis;

•	 informed consent of patients to participate 
in the study.

Exclusion criteria: 
•	 uterine myoma requiring surgical treat-

ment; 
•	 adenomyosis 2-3 stage;
•	 adhesive process of the pelvis 2-3 stage;
•	 exacerbation of chronic or acute endome-

tritis;
•	 somatic pathology in the stage of decom-

pensation.
For the rehabilitation course of therapy of pa-

tients with chronic endometritis, three phytoprepa-
rations of Altai producers were selected, the main 
component of which was Orthilia secúnda: 

“Malavit-Ona” (OOO (Limited Liability Com-
pany) “Malavit”, Barnaul). Contains herbal extracts 
orthilia secúnda 100.0 mg, Rhodiola quadrifida 
50.0 mg, dry milfoil 50.0 mg, copper sulphate pen-
tahydrate 0.1 mg, excipients (food lactose, calcium 
stearate) up to a weight of 500 mg. 2 capsules (500 
mg) are taken 2 times in the morning with meals. 
Course of administration – 1-3 months.  

 “Ortilida. Formula 1 and 2 “(CJSC “Balsam”, 
Biysk). Formula 1 contains: orthília secúnda, rhi-
zomes and roots of sulla (red root), herbs and roots 
of marsh cinquefoil, rhizome and roots of elecam-
pane, yarrow extract, vitamins B1 and B6. Formula 
2 contains: orthília secúnda, burdock roots, calen-
dula flowers, avian mountain herb, oregano herb, 
St. John’s wort extract, vitamins E and C. both for-
mulas include microcrystalline cellulose (MCC) as 
the auxiliary component. Usage: formula 1 - from 
the 1st day of the sexual cycle to 2 tablets 2 times 
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a day during meals for 2 weeks; formula 2 - from 
12-15th day of the sexual cycle to 2 tablets 2 times 
a day for the next 2 weeks. Course of administra-
tion – 1-3 months.

Instructions for use: formula 1 – 2 tablets 2 times 
a day during meals from the 1st day of the ova-
ry cycle for 2 weeks; formula 2 - 2 tablets 2 times 
a day for the next 2 weeks from the 12th to 15th day 
of the sexual cycle.

“Orthília secúnda extract (HARMS, Barnaul)” - 
2.5 mg / day, as an aqueous extract once a day with 
meals. Course of administration – 3-5 months. 

By random sampling, all patients were divided 
into three equivalent groups. Patients of the first 
group (n = 29) received the phytopreparation 
“Malavit-Ona”, the second group (n = 28) - the vita-
minized phytocomplex “Ortilida”, the third group 
(n = 30) - ortilia extract. The course of therapy was 
three months. 

 Before and after the end of the course 
of therapy, all patients underwent a complete clin-
ical examination including assessment of somatic 
and gynecological status, bacterioscopic examina-
tion of the separated cervical canal on the flora 

and sensitivity to antibiotics, PCR-based diagnos-
tics of STIs, and ultrasound examination of pelvic 
organs. Clinical and echoscopic signs of endome-
tritis are confirmed hysteroscopically and histolog-
ically once before the course of herbal medicine, 
since it is inadvisable to double the histological 
study to evaluate the effectiveness of the rehabili-
tation course of therapy [1].

Statistical processing of the obtained results was 
carried out with the help of the program Statistic 
10, the values of the qualitative characteristics are 
represented in the form of frequencies and in per-
cent, for comparison, the chi-square criterion was 
used with the Yates correction for continuity (at 
a frequency of fewer than 10 cases). Differences 
at a value of p <0.05 were accepted as statistically 
significant.  

Results and discussion
The mean age of patients of all comparison 

groups was almost identical (27 ±1.2; 30 ± 2.3; 
and 31.1± 3.5, p> 0.05). The structure and fre-
quency of extragenital pathology in the patients 
of the comparison groups did not significantly dif-
fer and is presented in Table 1. 

Table 1 
Structure and frequency of extragenital pathology in patients of the 

comparison groups

parameters
Malavit-Ona

n=29
abs. (%)

Ortilida 1,2
n=28

abs. (%)

Orthilia extract
n=30

abs. (%)

Р
Malavit/ Ortilida
Malavit/ extract
Ortilida / extract

vegetative-vascular dystonia 
by hypotonic type 7 (24) 10 (35,7) 6 (20) 0,3/0,7/0,1

arterial hypertension 3 (10,3) 5 (17,9) 4 (13,3) 0,3/ 0,7/ 0,6
chronic pyelonephritis 10 (34,5) 6 (21,4) 10 (33,3) 0,2/0,8/0,3
chronic cystitis 3 (10,3) 4 (14,3) 4 (13,3) 0,6/ 0,7/ 0,9
AIT, euthyroidism  7 (24,1) 12 (42,8) 10 (33,3) 0,1/0,4/ 0,4

When assessing the obstetric-gynecological 
history of the patients of the comparison groups, 
it was established that all of them had a high inci-
dence of reproductive losses and medical abortions 
in the anamnesis (Table 2).

In addition to inflammatory diseases of the en-
dometrium, they more often than in the population 
had hormone-dependent diseases of the genitals. 
Thus, the patients of the first group (24.1%) had an 
adenomyosis of the 1-2 degree somewhat more of-
ten than the patients of the second group (17.9%) 
and the third group (6.6%). In turn, the patients 
of the third group (23.3%) had uterine fibroids 
of a smaller size more often than the patients 
of the first group (13.8%) and the second group 
(5.6%). Both diseases are related to hormone-de-
pendent (estrogen-dependent) pathology.

Patients of the second group had a history of not 

only chronic endometritis but also chronic adnex-
itis (34.5%, 53.6% and 23.3%), which can indirect-
ly speak of their low immune status. On the oth-
er hand, this may be a consequence of a higher 
incidence of induced abortions in patients in this 
group (10.3%, 17.9%, and 6.7% respectively).

At the time of enrollment, most patients 
in the comparison groups had complaints of men-
strual dysfunction in the form of hyperpolymen-
orrhea or hypomenstrual syndrome and / or pain 
syndrome during the second phase of the cycle 
(Table 3). Echoscopic signs of chronic endometritis 
were established in all patients of the comparison 
groups.

After the end of treatment, all patients noted 
improvement in overall health (questionnaire SF-
36), disappearance of symptoms of premenstrual 
tension and normalization of the menstrual cycle.
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Table 2
Frequency and structure of obstetric-gynecological pathology in patients of comparison groups

parameters
Malavit-Ona

n=29
abs. (%)

Ortilida 1,2
n=28

abs. (%)

Orthilia extract 
n=30

abs. (%)

Р
Malavit/ Ortilida
Malavit/ Extract
Ortilida / Extract

Term birth in time 15 (51,7) 17 (60,7) 11 (36,7) 0,8/ 1,3/ 1,7
Artificial abortions 3 (10,3) 5(17,9) 2 (6,7) 0,7/ 1,2/ 1,6
Reproductive losses 17(58,6) 15 (53,6) 21 (70) 1,1/0,8/ 0,7
Chronic adnexitis 10 (34,5) 15 (53,6)* 7 (23,3) 0,7/ 1,3/1,9 
uterine fibroids of a 
small size 4 (13,8) 2 (5,6) 7 (23,3) 1,4/0,7/ 0,4

Adenomyosis 1-2 stage 7 (24,1)* 5 (17,9) 2(6,6) 1,1/1,7 /1,6

Table 3 
Clinical characteristics of the patients of the comparison groups before and after the course of phytotherapy 

parameters Malavit-Ona
n=29

abs./%

Ortilida 1,2
n=28

abs./%

Orthilia extract 
n=30

abs./%
before after р before after р before after р

premenstrual syndrome 28 /100 1/3,4 0,03 15/53,6 1/3,5 0,03 10/33,3 2/6,7 0,04
Hyperpolymenorrhea 14/48,3 1/3,4 0,048 7/25 4/14,3 0,046 4/13,3 1/3,3 0,047
Hypomenorrhea 3/10,3 1/3,4 0,5 7/25 3/10,7 0,46 18/60 2/6,7 0,3
Pain syndrome 9/31,3 3/10,3 0,43 7/25 1/3,5 0,44 3/10 2/6,7 0,49

Clinical improvement was confirmed by echo-
scopic data (ultrasound with CDC on the 21-25th 
day of the cycle): a tendency to normalize the M-echo 

was established, an improvement in the structure 
of the endometrium was established (Table 4).

Table 4 
Echoscopic characteristics of patients in comparison groups before and after the course of phytotherapy

parameters

Malavit-Ona
n=29

abs./%

Ortilida 1,2
n=28

abs./%

Orthilia extract 
n=30

abs./%
before after р before after р before after р

M-echo, mm (21-23d 
day of cycle) 7,3±1,2 9,1±1,1 0,05 5,4±1,3 7,9±2,3 0,05 6,3±2,2 8,5±1,2 0,07

Inhomogeneity of 
the structure and 
uneven contours of the 
endometrium

29/100 14/48,2 0,03 28/100 17/60,7 0,04 24/80 16/53,3 0,06

Hyperechoic 
inclusions of the basal 
layer

29/100 25/86,2 0,8 28/100 26/92,8 0,8 30/100 23/76,7 0,7

All patients noted good drug tolerance; side 
effects in the course of the study were not estab-
lished.

Thus, the conducted research demonstrated 
the high effectiveness of herbal medical products 
of Altai producers, containing orthilia secúnda, 
in the rehabilitation of patients with chronic endo-
metritis.

In the course of the study, additional positive 
clinical effects of phytopreparations containing 
orthilia secúnda were recorded: reduction of pre-

menstrual tension, normalization of the menstrual 
cycle.

Complex herbal medical products “Mala-
vit-Ona” and “Ortilida 1,2” are comparable in clini-
cal efficacy with Orthilia secúnda extract, but more 
convenient for use in practice.
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INTRANATAL FETAL DEATH IN TERM DELIVERY: CLINICAL AND 
PATHOMORPHOLOGICAL CORRELATIONS
Altai State Medical University, Barnaul 
Altai regional children’s clinical hospital, Barnaul  
Altai regional clinical perinatal center “DAR”, Barnaul

O.V. Remneva, A.Ye. Chernova, Yu.N. Nesterov, T.V. Burakova

Cases of death of a full-term fetus in term deliveries require in-depth analysis, since they are most often associated 
with an underestimation of the degree of obstetric risk of the mother and the choice of irrational tactics for labor 
management. Risk factors for intranatal death of a full-term fetus in term deliveries in Altai Krai were identified 
in this study: the patients were multipara women of different professions, with epilepsy and syphilis prevailing 
in the structure of the somatic pathology. Pregnancy of women who had full-term intranatal losses is complicated 
by the threat of interruption at a later date, preeclampsia, anemia, gestational pyelonephritis, delayed fetal 
growth, which indicates the presence of chronic secondary placental insufficiency, often an infectious genesis, 
confirmed by histological investigation of the placenta. The course of urgent labor in women with intranatal 
losses is complicated by the weakness of labor, progressive intranatal distress of the fetus, which determines 
the fatal outcome for the newborn. The intranatal death of a full-term fetus is due to preventable causes - asphyxia 
in childbirth and / or its combination with intrauterine infection.
Key words: causes of intranatal mortality, full fetus, risk factors.

According to the Russian Federal State Statis-
tics Service, since 2006, there has been marked pos-
itive dynamics of basic demographic parameters 
in the Russian Federation. However, Altai Krai re-
fers to the number of regions with negative natural 
increase [1]. Due to the reduction of the region’s 
reproductive potential connected with the demo-
graphic crisis of 1990s, the problem of perinatal 
losses remains topical [2]. In spite of the transi-
tion to new criteria of life birth, during the recent 
10 years the rate of perinatal death in the region 
is considered stable (2006 – 9,5 promille, 2016 – 
9,6 promille) due to the obstetrics and neonatal 
services [3]. Nevertheless, in Altai Krai since 2009 
there has been registered the increase of the peri-
natal death rate over the average Russian value. 
The overwhelming majority of perinatal death 
cases in the region traditionally accounts for early 
neonatal and antenatal losses. The rate of intranatal 
losses in the structure of perinatal death is always 
minimal (2016 – 7,9%, absolute index – 22 cases).

However, cases of death of a full-term fetus 
in term deliveries require in-depth analysis, since 
they are most often associated with an underesti-
mation of the degree of obstetric risk of the mother 
and the choice of irrational tactics for labor man-
agement [4]. Supposedly, an obvious solvation 
of problem of  death of a full-term fetus in term 
deliveries is the elimination of its preventable caus-
es by means of compulsory monitoring of the fe-
tal state, but two review of Cochrane Collabora-
tion in 2013 and 2015 proved that the routine use 
of fetal cardiotocography (CTG) in antenatal 
and intranatal periods does not improve the peri-
natal outcome, but only contributes to the growth 
of number of caesarean sections and instrumental 

deliveries [5, 6]. All existing methods of antenatal 
observation (CTG, sonography) does not possess 
prognostic potential in terms of various gesta-
tional complications, as they are quite informative 
but not specific, and allow to register only hypox-
ia and academia of the fetus preventing the fetal 
outcome conditioned by only these reasons [7, 8]. 
For this very reason, in the conditions of limited 
possibilities of means of diagnosis of fetal state, 
it is necessary to reveal the basic causes of full-term 
fetus death, to form the risk groups among women 
bearing intranatal losses specific for the given re-
gion aimed at a thorough fetal monitoring in these 
groups, to eliminate the controlled reasons of full-
term fetus death and conduct a differentiated pre-
conception preparation.

Research objective: to reveal the risk factors 
and basic causes of full-term fetus death. 

Tasks: to study clinical anamnestic features 
of women having perinatal losses; to analyze the in-
formational value of paraclinic methods of diagno-
sis of the fetal state shortly before and in the pro-
cess of term labor; pathomorphological evaluation 
of fetuses and afterbirths.

Subject of research: cases of intranatal death 
of full-term fetus in districts of Altai Krai.

Materials and methods
There was performed a clinic-statistical analy-

sis of medical documentation on 252 cases “moth-
er – full-term newborn” for the period of 2006-2015 
in cities and districts of Altai Krai which were di-
vided into two groups. The main group included 52 
women at the age from 17 to 40 years whose term 
delivery resulted in the death of full-term fetus. 
The control group was formed by the lottery meth-
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od and included 200 women at the age from 17 to 40 
who had given birth to alive full-term newborns. 
In the compared groups there was performed a clin-
ic-statistical analysis of age, social status, somatic, 
obstetrics and gynecological anamnesis, peculiari-
ties of pregnancy course, delivery, functional char-
acteristic of the fetoplacental complex by the third 
ultrasound screening, data of cardiotocography 
during labor, pathomorphological characteristics 
of the fetus and afterbirth. The statistical signifi -
cance was confi rmed by the analysis of fourfold ta-
bles using Pearson’s chi-square test χ2.

The study took into consideration: labor and de-
livery medical record (form №096/u), individual 
medical history (form №111/u), exchange notify-
ing record (form №113/u), protocols of afterbirth 
histological characteristics and post-mortem exam-
ination of the fetus (form №013-1/u).

Results and discussion
The average age of women in the main group 

constituted 26,7±5,7 years, in the control group - 
25,2±4,8 years (p>0,05). The analysis pf social sta-
tus showed that patients of the main group had 
working occupations (34,6%) and signifi cantly 
rarer were clerks (19,2%) in relation to women 
of the control group (12,5% and 55,0% respective-
ly; p<0,05). The somatic anamnesis is signifi cant-
ly more aggravated in women of the main group 
in terms of frequency of organic brain disease – ep-
ilepsy (8,0%) and chronic specifi c infections includ-
ing syphilis (21,0%) than in patients of the control 
group (0,5% an 1,5% of cases respectively; p<0,05). 
The frequency of detection of cardio-vascular 
pathology (45,0%) and urinary system diseases 
(19,0%) in both groups did not diff er signifi cantly 
(p>0,05). The majority of women of the main group 
were multiparous with aggravated obstetric anam-
nesis (AOA) (50,0%), while the control group was 

signifi cantly prevailed by primigravida women 
(38,5%) and multiparous patients with AOA were 
registered in 31,0% of cases (p<0,05).

There were revealed no diff erences of the fea-
tures of obstetric anamnesis in the compared groups 
(p>0,05). It should be noted, that patients with in-
tranatal losses (61,5%) turned out to be gynecolog-
ical healthy more often that patients of the control 
group (44,4%, p<0,05). The evaluation of preg-
nancy course revealed that in women of the main 
group pregnancy was rarer complicated by threat-
ened miscarriage at early stages (25,0%) and more 
often – during the whole 2nd-3rd trimester (50,0%) 
in relation to the control group (62,5% and 15.0% 
respectively; p<0,05). Preeclampsia developed 
only in women who had suff ered intranatal loss-
es (1,9%). Moreover, anemia of pregnancy, being 
one of the leading factors aggravating the severity 
of placental insuffi  ciency, was observed in every 
second woman with fetal death in term delivery, 
while in the control group, it was diagnosed in ev-
ery fi fth case (21,0%) [9].

During pregnancy, patients of the main group 
had a signifi cantly higher total infectious index 
than the women who had given birth to alive full-
term newborns. Thus, infectious complications 
of pregnancy in the main group were registered 
in 59,6% cases against 35,0% in the control group 
(p<0,05). The leading infectious disease manifesting 
itself during pregnancy having ended in the death 
of the fetus in delivery was gestational pyelone-
phritis (17,3%). In the control group the manifes-
tation of pyelonephritis accounted for only 4,0% 
of pregnancies (p<0,05). The echoscopic character-
istic of the fetoplacental complex in the 3rd trimes-
ter showed that the signifi cant marker of placental 
insuffi  ciency - intrauterine growth restriction (IGR) 
– was revealed only in women who had lost the fe-
tus in term delivery (7,7%) (Figure 1) [10].

Figure 1.
Echoscopic characteristic of the fetoplacental complex in patients with intranatal losses by the 3rd ultrasound screening (%)

Horizontal axis: CD 1A, 1B, 2 - circulatory defi ciency 1A, 1B, 2 degree; IGR - intrauterine growth restriction; no marker of FPI – no 
markers of fetoplacental insuffi ciency.
Vertical axis: percentage (%).
Columns: blue – main group; red – control group.
*р<0,05 - confi dence interval of error probability.

There were revealed no signifi cant diff er-
ences in the frequency of circulatory defi ciency 
(CD) of the fetoplacental complex among the pa-

tients of compared groups: CD 1A were revealed 
in the main and control groups in 19% of cases, 
CD 1B – 5,8% in the main and 2,5% in the control 
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group, CD 2 – only in the control group in 1,5% 
of cases (0,05). In women of the main group hy-
dramnios was observed signifi cantly rarer than 
in the control group (13,5% and 31,0% respectively; 
p<0,05). Generally, echoscopic markers of placen-
tal insuffi  ciency lacked in patients having intrana-
tal losses (11,5%) signifi cantly higher in relation 
to women who had given birth to alive full-term 
children (29,5%; p<0,05). All women of the main 
group had obstructed labour. Poor uterine contrac-
tion strength was registered signifi cantly more of-
ten in women of the main group (62,9%) compared 
to women of the control group (14,5%; р<0,05).

Only in women having intranatal losses there 
was registered umbilical cord prolapse (11,5%; 
р<0,05). Only by intranatal losses in every fi fth case 
(21,1%) there was diagnosed expressed disorder 
of the heart rhythm of the fetus according to CTG 

accompanied by meconium coloring of amniotic 
fl uid in every third woman in labor (30,8%) which 
in 7,7% of cases lead to the necessity of assisted vag-
inal delivery - vacuum extraction of the fetus. Me-
conium coloring of amniotic fl uid in women who 
had given birth to alive full-term newborns was 
observed signifi cantly rarer – in every tenth case 
(12,0%; p<0,05). By the analysis of intranatal CTG 
decompensated (21,1%) and compensated disor-
ders (44,2%) of cardio-vascular activity of the fetus 
were registered signifi cantly more often in fetuses 
of the main group in relation to fetuses of the con-
trol group where disorders of cardio-vascular ac-
tivity of the fetus had only compensated character 
(7,5% of cases; p<0,05) (Figure 2).

Results of the pathomorphological fetal autop-
sy are shown in Figure 3.

Figure 2.
Frequency of disorders of the intrauterine state of the fetus according to intranatal cardiotachography in points 

according to Fisher’s scale (%)

Columns: №1 – main group; №2 – control group.
Vertical axis – percentage (%).
Green - <6 points according to Fisher’s scale; red – 6-7 points according to Fisher’s scale; blue – 8-10 points according to 
Fisher’s scale.
*р<0,05 - confi dence interval of error probability.

Figure 3.
Basic reasons of the intranatal fetal death according to the pathomorphological study (%)

Blue – asphyxia; red – asphyxia + intrauterine infection; green - intrauterine infection + intrauterine development 
disorder; purple - intrauterine infection.
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The fi gure demonstrates that in the overwhelm-
ing majority of cases intranatal losses were deter-
mined by fetal asphyxia in labor (69,2%), including 
cases in combination with intrauterine infection 
(IUI) (19,2%). In every tenth case, pathologists con-
sidered IUI as the main cause of death and in 2% 
of cases – combination of IUI with fetal congeni-
tal anomalies (FCA). The morphological ground 

for asphyxia in more than 70% of cases was pla-
cental insuffi  ciency (PI), both isolated acute (7,0%) 
and its combination with chronic (40,0%) and in-
fl ammatory afterbirth changes (34,0%). The results 
of the histological examination of afterbirths 
showed histological markers of placental insuffi  -
ciency in all afterbirths of the main group (Figures 
4, 5).

Figure 4.
Histological examination of afterbirths in women of the main group (%)

CPI 1,2,3 – chronic placental insuffi  ciency compensated, subcompensated, decompensated.
CPI 2 + API – acute placental insuffi  ciency in combination with chronic subcompensated placental insuffi  ciency.
CPI 1 + API - acute placental insuffi  ciency in combination with chronic compensated placental insuffi  ciency.
*р<0,05 - confi dence interval of error probability.

5

95*

31
CPI 3

CPI 2

CPI 2 + API

CPI 1

API

*p<0,05

Figure 5.
Histological examination of afterbirths in women of the control group (%)

CPI 1,2,3 – chronic placental insufficiency compensated, subcompensated, decompensated.
CPI 2 + API – acute placental insufficiency in combination with chronic subcompensated placental insufficiency.

Chronic decompensated placental insuffi  ciency 
(CPI 3) was revealed only in patients of the main 
group in 3,8% of cases, subcompensated (CPI 2) – 
in 19,2% of cases in the main group and in 5,0% 
in the control group (p<0,05). Acute placental insuf-
fi ciency (API) (7,0%), its combination with chronic 
compensated (CPI 1) (13,4%) and subcompensat-
ed forms (21,1%) was observed only in women 
of the main group. Cases of thrombosis of umbili-
cal vessels were registered only by intranatal loses 
(11,5%, p<0,05). 

Conclusion
The preformed clinic-statistical study in Altai 

Krai revealed that intranatal death of a full-term 
fetus is more often observed in multiparous wom-
en of working occupations whose structure of so-
matic pathology is signifi cantly dominated by ep-
ilepsy and chronic specifi c infections, particularly, 
syphilis. The pregnancy of women with full-term 
intranatal losses is aggravated by threatened mis-
carriage at late stages, preeclampsia, anemia, gesta-
tional pyelonephritis, delayed fetal growth, which 
indicates the presence of chronic secondary placen-
tal insuffi  ciency, often an infectious genesis, con-
fi rmed by histological investigation of the placenta. 
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The course of urgent labor in women with intrana-
tal losses is complicated by the weakness of labor, 
progressive intranatal distress of the fetus, which 
determines the fatal outcome for the newborn. 
The intranatal death of a full-term fetus is due 
to preventable causes - asphyxia in childbirth and / 
or its combination with intrauterine infection.

Thus, in 2/3 of cases, the intranatal fetal death 
in term delivery (of asphyxia) is considered pre-
ventable from obstetric point by the choice of sus-
tainable tactics of labor management on the back-
ground of hardware monitoring of the fetal state. 
The majority of risk factors connected with unfa-
vorable perinatal outcome are also modified (so-
matic pathology, occupational hazards). The issues 
of prevention of perinatal losses due to intrauter-
ine infection non-verified by the etiological factor 
are still unsolved, which presents further scientific 
concern.
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PRINCIPLES OF FORMATION OF RISK GROUPS OF LATE RADIATION 
EFFECTS ON THE DESCENDANTS WHOSE GRANDPARENTS HAD 
BEEN EXPOSED TO RADIATION
Altai State Medical University, Barnaul 

Yu.A. Dudareva, V.A. Guryeva, N.V. Yevtushenko

The prediction of the reproductive health of the descendants of persons, whose grandparents had been exposed 
to radiation, is one of the primary objectives of not only medical but also social and economical profiles. The research 
objective was to determine the risk groups, primarily, high risk groups of late radiation effects for the reproductive 
health of the descendants. The study included 112 women of the second generation of descendants, whose 
grandparents had been exposed to radiation, and 53 women, whose parents and grandparents lived outside 
the radiation zone of the Semipalatinsk Test Site. The determination of risk groups was based on the results 
of clinical and paraclinic methods of investigation including the study of immune and hemostasiological systems. 
On the basis of the revealed risk factors there was created the “Prognostic scale of risk of reproductive health disorders 
in women of the second generation of descendants” with the corresponding software. The current program allows 
to determine the high degree of risk (29 points and higher) of the reproductive health disorder and low degree (less 
than 29 points), which, consequently, allowed to justify and implement the program of rehabilitation according 
to the risk degree.
Key words: radiation effect, descendants, reproductive health.

At the present time, the state of reproductive 
health of women in Altai Krai has considerably 
deteriorated, especially in its south-west districts, 
which is conditioned by the overall reduction 
of health of parents and grandparents [1, 2]. One 
of the causes is the influence of radiation factor 
on grandparents in consequence of the nuclear tests 
at Semipalatinsk test site on the 29th of August 1949. 
The study of negative consequences of tests in Altai 
Krai showed a considerable decrease of the health 
state, including the reproductive one [3].

The prognosis of reproductive health disorders 
of descendants allows to perform modern research 
and choose targeted rehabilitation measures de-
pending on the degree of risk. The informational ap-
proach to the prognosis of reproductive pathology 
will allow to determine basic principles of risk group 
formation which is a priority task for the present 
day, considering social and economic significance 
of rehabilitation of descendants whose grandpar-
ents had been exposed to radiation.

The research objective was to determine 
risk groups of late radiation effects on the basis 
of a prognostic scale of risk of reproductive health 
disorders by means of mathematical modelling 
in women whose grandparents had been exposed 
to radiation.

Materials and methods
The qualifying scientific work is approved 

at the session of the Regional Ethics Commit-
tee of FSBEI HE Altai State Medical University 
of the Ministry of Health of the Russian Federation 
(protocol №12 of 08.11.12). At the stage of cross-sec-
tional study conducted in 2011-2014 there was 
performed the enhanced study of the health state 

of 165 women of fertile age. The main group con-
sisted of 112 women presenting the second gen-
eration of descendants of persons who had been 
in the zone of radiation of Semipalatinsk test site. 
The control group included 53 women whose par-
ents, grandparents and the women themselves had 
not been exposed to radiation.

Risk factors were determined by means of in-
quiry, questionnaire, clinical and paraclinic exam-
ination and also the data of medical documents: 
exchange notifying record (form №113/u), labor 
and delivery medical record (form №096/u), hospi-
tal neonatal record (form №097/u), outpatient med-
ical record (025/u-87). The state of immune system 
of descendants was studied by means of laboratory 
tests evaluating T-cellular component of immune 
system: common T-cells (CD 3+), T-helpers (CD3+ 
CD4+), cytotoxic T-cells (CD8+), ratio CD4/CD8. 
There was examined the concentration of B-lym-
phocytes in blood, phagocytic index as the indi-
cator of phagocytic activity of neutrophils. There 
were determined anti-inflammatory cytokines  
(TNF-α, IL-1β, IL-6) by means of Procon test systems 
(OOO Proteinovy Kontur, Saint-Petersburg). The he-
mostasiological study additionally included the de-
termination of D-dimers, prothrombogenic polymor-
phisms (inhibiting gene of plasminogen activator (PAI 
1)) and mutations (FV Leiden, FII prothrombin gene) 
which implied the system “SNP-ekspress” (Litekh, 
Moscow).

There was evaluated the hormone profile 
of examined persons: thyroid-stimulating hor-
mone (TSH), thyroxin (T4), triiodothyronine (T3), 
follicle-stimulating hormone (FSH), luteinizing 
hormone (LH), prolactin (PRL) and ovarian hor-
mone (progesterone) by means of automatic im-
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munochemiluminiscent analyzer IMMULITE 2000 
DPC-SIEMENS. 

The basic risk factors (predictors) of reproduc-
tive health disorders in women of second genera-
tion were determined by means of mathematical 
modelling. On the matrix of the obtained data there 
was elaborated the “Prognostic scale of risk of re-
productive health disorders in women of the sec-
ond generation of descendants”. To determine dif-
ferences and the degree of differentiation of studied 
factors there was performed a dispersion analysis 
(ANOVA). The variable significance was conduct-
ed by means of comparing the observed and criti-
cal values of F-statistics of Fisher-Snedecor [4].

The statistical significance of the research re-
sults was evaluated by various methods consider-
ing the feature and distribution type. The compar-
ison of quantitative features having been checked 
for normality was conducted by means of unpaired 
t-test with identical or different dispersions de-
pending on the situation after the unpaired F-test. 
Qualitative features having failed the normality 
test were compared by means of non-parametric 
method - Mann–Whitney U test. The comparative 
analysis of qualitative variables was performed 
by means of building contingency table 2x2. 
By the sum of all frequencies in the table under 
20 and/or by the presence of expected frequencies 
under 5 there was used Fisher’s two-tailed test. 
By the sum of frequencies over 20 – chi-square test 
(χ2) with Yates’ correction [5]. The statistical pro-
cessing of obtained data was performed by means 
of STATISTICA 7.0 (StatSoft Inc., USA), statistical 
processor IBM SPSS 21.

Results and discussion
Initially there was evaluated the degree of man-

ifestation of influence of each reproductive health 
disorder risk factor revealed in women of the sec-
ond generation of descendants.

Most significant risk factors effecting the repro-
ductive health are the lineage (F= 5,678, р=0,0001) 
showing who of the grandparents was exposed 
to radiation (grandmother, grandfather, both 
grandparents), aggravated reproductive medical 
history of mother (F= 5,042, р=0,01), menarche (at 
the age of 14 and older) (F= 5,042, р=0,01), chron-
ic endometritis (F= 7,264, р=0,01), menstrual dis-
orders (F=13,370, р=0,0001), complicated course 
of previous pregnancies (F=13,705, р=0,0001), in-
evitable miscarriage in the 1st trimester (F=3,530, 
р=0,003) and pre-term delivery (F=3,428; р=0,01) 
in the anamnesis.

The function of thyroid gland in women 
of the second generation is closely connected with 
the functioning of pituitary-hypothalamic system 
manifesting itself through menstrual disorders, 
late menarche. There was revealed the increase 
of TSH up to 5,4±1,8 mIU/L (р=0,023), in this re-
gard there is proved the influence of increased 
TSH (F=6,319; р=0,001) on the reproductive health 

of women of the second generation of descendants 
which confirms the presence of subclinical hypo-
thyrosis as the manifestation of radiation late ef-
fects. One of its causes is autoimmune thyroiditis 
the frequency of which is considerably higher than 
in the control group (11,6%; р=0,039). The medi-
an of thyroperoxidase antibodies constituted 93,0 
[V0,25 46,9; V0,75 995,0], and there was revealed cor-
relation between the TSH level and thyroperoxi-
dase antibodies (r=0,377, р=0,002). Consequently, 
the pathology of thyroid gland is one of reproduc-
tive risk factors.

The additional risk factors with proved effect 
on the reproductive system are immune disorders. 
The leading factors of immune disorders as long-
term effects of radiation influencing the health 
of descendants include reduced level of cytotoxic 
T-cells (F=9,218; р=0,001), increased level of an-
ti-inflammatory cytokines (F=12,380; р=0,0001), 
primarily of interleukin-6.

The disorder of cell chain of immunity function-
al activity, suppression of anti-infectious organism 
protection, cytokine imbalance predetermine high-
er frequency of gynecological diseases, primarily, 
inflammatory diseases of female genital organs 
(64,3%; р=0,0001), which can be one of the causes 
of menstrual disorders (27,7%; р=0,0002).  Anoth-
er risk factor affecting the reproductive health 
is the hemostatic pathology, chiefly, PAI-1 gene 
polymorphism (F=8,777; р=0,001).

The role of each factor in the reproductive 
health disorder is different. To evaluate the degree 
of manifestation of influence of each reproductive 
health disorder risk factor in generations there 
was introduced a point system the calculation 
of which implied mathematical modelling meth-
od. The main factor predetermining reproductive 
health disorder is the lineage. Thus, the risk of re-
productive health disorder was 3,0 times higher 
(4,8 p.) in women of the second generation of de-
scendants, if the grandmother had been exposed 
to radiation, lower risk (1,6 p.) was observed in de-
scendants whose grandfather had been exposed 
to radiation (Table 1). More substantial factors influ-
encing the reproductive health of descendants are 
indexes characterizing the state of immune and he-
mostatic systems, such as the immunoregulatory 
index (32,2 p.) and T-killers/suppressors (11,3 p.) 
and also interleukin 6 (5,9 p.), homozygotic form 
of polymorphism PAI-I (4,7 p.), once again proving 
the influence of immune dysfunction and hemo-
static disorders on the state of reproductive health 
of women of the second generation of descendants. 
The point evaluation of each predictor with calcu-
lated adjustment factor is presented in Table 1.

To determine risk groups there was calculated 
the border of point separation into low and high 
risk. In this regard, there was previously conduct-
ed the test calculation of risk degree in women 
of the main group. The scattering diagram (Figure 
1) built according to the calculated degree of risk 
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of women of the second generation of grand-
parents shows the separation of the group into 
two sub-groups, thus, the border is the median 

of points equal to 29,4 [V0,25 16,2; V0,75 62,0]. Conse-
quently, there is determined the limit of low risk 
from 0 to 29 points and of high risk by 29 and more.

Table 1 
Prognostic scale of risk of reproductive health disorders in women of the second generation of descendants whose 

grandparents had been exposed to radiation

Risk factors Points
Anamnestic data

Lineage 4,820 (grandmother)
3,213 (grandmother and grand-

father) 1,607(grandfather)
Aggravated reproductive medical history of mothers and grandmothers 7,114
Menarche (at the age of 14 and older) 0,793
Chronic endometritis 7,380
Menstrual disorders 6,258
Inevitable miscarriage in the 1st trimester 3,001
Lack of complicated course of previous pregnancies -0,662
Lack of pre-term delivery in the anamnesis -0,356
Laboratory criteria
immunoregulatory index 32,062
T-killers/suppressors 11,257
Interleukin 6 5,884
 LH/FSH ratio 7,223
Follicle-stimulating hormone in blood corresponds to norm -4,848
Thyroid-stimulating hormone 5,290
Homozygote PAI 4,657
Adjustment factor 4,26

Figure 1. 
Scattering diagram of scores of women of the second generation of descendants

On the basis of risk gradation among wom-
en of the second generation of descendants, 
the group of high risk of reproductive health dis-
order included more than the half (53,7±1,5%) 
of women of the second generation of descendants 
whose grandparents had been exposed to radi-

ation, the group of low risk included  46,3±1,5%. 
In the control group none of the women corre-
sponded to the high risk degree (р=0,0001) of repro-
ductive health disorder, all are traced to the group 
of low risk (100%; р=0,0001).
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To evaluate the effectiveness of the suggest-
ed risk scale there was determined the sensitivity 
and specificity. Initially, the assessment of accura-
cy of prognostic scale was performed on the data 
of the main group (n=67). Further there was con-
ducted external validation of the scale on the test 
group of women of the second generation of de-
scendants (n=30) not included into the main group 
which allowed to reduce the likelihood of accuracy 
upward bias due to the implementation of the sam-
ple. The diagnostic evaluation of the prognostic 
scale showed its high sensitivity – 83,9%, while 
the prognostic value of positive risk evaluation 

(PRE) constituted 86,7%, thus, the reproductive 
function disorder is predicted practically in 87% 
of cases by the risk over 29 points.

The prognostic value of the negative risk (PVN) 
of test result is also high – 84,8%. The specificity 
of prognostic scale – 90,3%, h.e. it possible to pre-
dict the lack of reproductive function disorder with 
practically 90,0% accuracy by the calculated risk 
under 29 points. 

As it is shown in Table 2, the effectiveness 
of the elaborated program checked on the test 
sample practically does not differ from the one ob-
tained during the first evaluation.

Table 2 
Evaluation of the effectiveness of the prognostic scale of risk of the reproductive health  
disorders in descendants of persons, whose grandparents had been exposed to radiation

Indexes Main group
(n=67)

Test group
(п=30) р

Sensitivity (Se), % 83,9 83,3 >0,05
Specificity (Sp), % 90,3 91,7 >0,05
PVN, % 86,7 93,6 >0,05
PVP, % 84,8 78,6 >0,05

The visual evaluation of dependence of true-posi-
tive results of risk evaluation on false-negative results 
was performed by means of ROC-curve (Receive Op-
erative Curve). The expert evaluation of the prognos-
tic scale was conducted by means of AUC (Area Un-
der Curve) constituting 0,84 (CI 95%: 0,74; 0,94) which 
proves a very high quality of the scale according 
to the expert scale for AUC values [4]. Consequently, 
the calculation of risk according to the present scale 
allows to predict the reproductive health disorders 
practically in 86,7%of cases.

On the basis of the suggested “Prognostic scale 
of risk of reproductive health disorders in women 
of the second generation of descendants” there was 
elaborated an ECM program.

Conclusion 
The principle of formation of risk groups of late 

radiation effects according to the revealed influ-
encing factor after the corresponding examination 
is based on the calculation of scores indicating high 
or low risk of reproductive disorders. By the sum 
of points over 29 women of the second generation 
of descendants are traced to the high risk group, 
under 29 – to the low risk group. In case of in-
clusion into the high risk group, women are ex-
posed to personified rehabilitation program aimed 
at the correction of revealed disorders. By the low 
risk, in a certain period of time there is need a re-
evaluation of risk in case of appearance of addi-
tional unfavorable influencing factors. 

The current model of prediction of late radia-
tion effects on the reproductive health and the prin-
ciple of formation of risk groups can be also used 

for the determination of risk of effects of other un-
favorable ecological factors.
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PREDICTORS OF IVF PROGRAM FAILURES IN PATIENTS 
INFERTILITY AND BODY WEIGHT SURPLUS
1Altai State Medical University, Barnaul
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T.V. Zhuk1, S.D. Yavorskaya1, V.V. Vostrikov2    

In order to identify the predictors of failures in IVF programs in patients with body weight surplus, a retrospective 
analysis of 145 histories and protocols of superovulation stimulation for 135 factors was conducted. During 
the study, two comparison groups were formed. The first group (n = 99) is patients whose pregnancy has not 
occurred. The second group (n = 46) is patients whose pregnancy has occurred. The comparative analysis of the two 
groups showed no significant statistical differences, with the exception of the tubal peritoneal infertility factor 
(82.8% and 65.2% p = 0.03), which prevailed in the group of patients with an unsuccessful outcome in the IVF 
program. On the grounds of the work carried out, it can be concluded that it is necessary to further search 
for predictors of failures in this group of patients.
Key words: overweight, obesity, IVF, infertility, pregnancy.

In conditions of modern socio-economical situa-
tion one of the key priorities of Russian state policy 
is the strengthening of the institution of the fami-
ly and increase of birth rate. This socially import-
ant priorities are settled by the Presidential De-
cree №1351 of 9th October, 2007 [1]. In Altai Krai, 
in terms of realization of the program on the in-
crease of birth rate in 2016 medical help regarding 
infertility implying assisted reproductive technolo-
gies (ART) was provided to 1215 couples, pregnan-
cy happened in 30% of cases [2]. One of the socially 
significant problems of modern time is the prob-
lem of excess weight. Obesity is not only the risk 
of cardio-vascular pathology and oncology, but 
also the risk of infertility, maternal and perinatal 
incidence and lethality [3, 4]. It is reported that pa-
tients with weight surplus are included into the risk 
group of ART inefficiency [5]. However, for a num-
ber of female patients excessive weight is not a bar-
rier for the realization of reproductive function 
in IVF programs. It is not strictly stated yet which 
factors in patients with weight surplus determine 
the effectiveness of ART programs and which are 
predictors of failure.

Research objective: to determine the factors 
conditioning the outcome of ART (IVF) in patients 
with weight surplus and obesity.

Materials and methods
To solve the stated goal there was conduct-

ed a retrospective analysis of 145 medical histo-
ries and protocols of superovulation stimulation. 
The research was conducted on the basis of Sibe-
rian Institute of Human Reproduction and Genet-
ics (Head physician, Candidate of Medical Science 
Vostrikov V.V.). Criteria of inclusion: overweight 
and obesity (BMI≥25), age from 18 to 35, infertility 
of endocrine, tuboperitoneal, idiopathic or mixed 
genesis, 1 trial of IVF. Criteria of exclusion: female 

patients of elder reproductive age, necessity of oth-
er types of ART (use of donated ovocytes, surro-
gate maternity), male infertility factor, reduction 
of ovarian reserve, congenital disorder or acquired 
uterine cavity deformities, endometriosis of 3-4 
stage, uterine myoma of large size, heavy forms 
of extragenital pathology, cancellation of embryo 
transfer. 

In terms of study, there were formed two 
groups of comparison. First group (n=99) – patients 
in which pregnancy did not occur. Second group 
(n=46) – patients in which pregnancy did occur. 
There were assessed 135 factors including social 
characteristics, somatic and gynecological anamne-
sis, data of protocols of superovulation stimulation, 
evaluation of endometrium and embryos for trans-
fer, and also the outcomes of occurred pregnancies.

The statistical processing of obtained results 
was conducted on the personal computer by means 
of Statistica 10.0 program package. In cases of nor-
mal distribution and also the equality of disper-
sion by F-criterion, there was used Student t-test 
to compare the mean values. In case of distribu-
tions not corresponding to the normal law and also 
by the inequality of dispersions, there was im-
plied the non-parametric Mann-Whitney U-test. 
For the comparison of qualitative features, there 
was used χ2 criterion with Yates’ correction.

Results and discussion
Patients of the comparison groups were com-

parable by age, region of residence, social status, 
somatic load and BMI. In both groups of compar-
ison there dominated secondary infertility (63,6% 
and 65,2%; p=0,99). However, the tuboperitone-
al factor of infertility was registered much rarer 
in patients with negative result of IVF program 
(82,8% and 65,2% % р=0,03). The rate of occurrence 
of infertility of endocrine (46,5% and 58,7%; р=0,23), 
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mixed (39,4% and 32,6%; р=0,54) and idiopath-
ic (2% and 4,3%; р=0,8) genesis in the compared 
groups did not differ significantly. The assessment 
of  gynecological anamnesis showed that in the 1st 
group of patients (ineffective IVF), the frequency 
of spontaneous miscarriage (21,2% and 13%; р=0,34) 
and extra-uterine pregnancy (40,4% and 26,1%; 
р=0,13) was higher than in the second group (ef-
fective IVF). The same group of patients was char-
acterized by more frequent occurrence of such 
diagnoses as polycystic ovarian syndrome (21,2% 
and 15,2%; р=0,53), pelvic inflammatory diseases 
(82,8% and 73,9%; р=0,3), uterine myoma (19,2% 
and 10,9%; р=0,31), adenomyosis (8,1% and 2,2%; 
р=0,31). The presence of Chlamydial infection 
in the anamnesis was associated with the IVF fail-
ure (20,2% and 6,5% р=0,064). 

In the majority of cases (75,8% and 76,1%; 
р=0,86) in two groups of comparison there was 
used the long protocol. The protocol with antag-
onists held the second position (21,2% and 21,7%; 
р=0,88), the short protocol of ovulation stimula-
tion was rarely used (3% and 2%; р=0,80). The av-
erage duration of stimulation in two groups was 
averagely identical (12,5±0,2 and 12,2±0,3). Upon 
the end of stimulation protocol there were calcu-
lated the follicles suitable for puncture. The av-
erage rate of follicles with diameter over 16 mm 
in the first group constituted 11,1±0,8, in the second 
group - 8,5±0,7. The evaluation of embryos qual-
ity for transfer was characterized by the follow-
ing indicators: embryos of perfect quality (57,6% 
и 56,5%: р=0,95), embryos of good quality (57,6% 
and 56,5%: р=0,95), embryos of satisfactory quality 
(15,2% и 6,5%; р=0,23). The thickness of endome-
trium for transfer averagely constituted 12±0,5 mm 
in both groups. A dangerous complication of ovu-
lation stimulation program is the Ovarian Hyper-
stimulation Syndrome. In terms of this criterion 
there were no significant differences stated (15,2% 
and 10,9%; р=0,66). 

Occurrence of pregnancy is not the solvation 
of infertility problem. The analysis of outcomes 
of occurred pregnancies in patients of the second 
group showed that term births took place only 
in 55,3% of cases. The rate of early losses consti-
tuted 18,4%, preterm deliveries – 26,3%, which ex-
ceeds the overall population indexes.

Conclusion
The assessment of groups of female patients with 

weight surplus for 135 factors  did not show signif-
icant difference, except for the prevalence of tubo-
peritoneal factor of infertility in patients with IVF 
failure. According to the obtained data, it is possi-
ble to conclude that it is necessary to search for fur-
ther factors associated with IVF failures in patients 
with weight surplus and obesity.
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ACUTE VULVOVAGINAL CANDIDIASIS: NEW TREATMENT OPTIONS
Irkutsk State Medical University, Irkutsk

I.O. Malova, I.G. Afanasyeva 

There was studied the effectiveness of the azole medication of fenticonazole in terms of local therapy for acute 
vulvovaginal candidiasis in 111 patients of reproductive age. At the first stage of the study, 54 patients received 600 
mg fenticonazole in a vaginal capsule once. 47 (100%) patients with acute uncomplicated candidiasis ascertained 
clinical and etiologic recovery on the 4th day. 7 patients with acute complicated VVC who had inflammatory 
symptoms on the control of cure and microscopic elements of yeast-like fungi were detected, were given a second 
capsule of fenticonazole on the fourth day, and on the 10th day clinical and etiological recovery was noted. 
At the second stage of the study 57 patients with acute complicated VVC received 2 capsules of fenticonazole 
intravaginally: on the first and fourth days of treatment. Clinical and etiological efficacy in acute complicated 
process was 96.9%. 106 patients had no side effects during the treatment, only 5 (4.5%) had slight itching 
and burning, regressed independently for 1.5-3 hours and did not require withdrawal of the drug. A conclusion 
is made about the high efficiency and good tolerability of fenticonazole in the form of vaginal capsules of 600 mg 
with acute VVC.
Key words: yeast-like fungi of the genus Candida, acute vulvovaginal candidiasis, local azoles, fenticonazole.   

Vulvovaginal candidiasis (VVC) continues 
to be one of the most serious problems of recent 
decades. In spite of modern fundamental scientific 
researches and new trends in etiology and patho-
genesis of the disease, the approaches to diagnosis 
and treatment of VVC remain traditional.

VVC still ranks first in the structure of inflam-
matory diseases of female genital organs, for ex-
ample, 30-45% of all infectious vaginal diseases [1]. 
Regardless of the termination of its official regis-
tration since 1999, the data on the increase of fre-
quency of occurrence and the growth of its rate 
in the overall structure of gynecological pathology 
are actively discussed and do not encourage opti-
mism [2].

At the present time, there are known quite 
many various factors predisposing to the develop-
ment of the given disease, both endo- and exoge-
nous: metabolic disorders, primarily carbohydrate 
and lipid; concomitant endocrine pathology; chron-
ic inflammatory diseases of female genital sphere; 
hematological diseases; HIV infection; long-term 
uncontrolled intake of antibiotic, cytostatic, glu-
cocorticosteroid drugs, hormonal contraceptives, 
chemical and radiation therapy; wearing of tight 
synthetic under-clothes; use of daily pantyshields, 
various vaginal syringes, deodorants; smoking, al-
cohol and drug abuse, etc. [3].

The development of acute VVC is always ac-
companied by expressed subjective symptomы 
(painful itching, frequently – intense burning, 
painful urination, painful sexual transactions) 
which, apparently, decreases the quality of life 
of a woman and her working ability. An import-
ant clinical feature of the disease is a more repeated 
in recent times combination of candidiasis of low-
er female genitals with urethritis, urethrocystitis, 
pelvic organ diseases and pyelonephritis [4,5]. 

It is known, that the VVC structure gradually be-
gins to be prevailed by chronic forms of the dis-
ease, while the role of Candida non-albicans in its 
development is growing [6]. In the literature there 
is discussed the probability of haematogenous dis-
semination of fungi Candida by their deep penetra-
tion into the sub mucous membrane and vessels 
[7]. Due to the presence of common antigens with 
kidneys, skin, vaginal and gastro-intestinal mu-
cous membrane in Candida albicans a particular cat-
egory of patients are exposed to the development 
of an autoimmune process [8].

At the present time, there arises another import-
ant problem connected with the reduction of sensi-
tivity of Candida fungi to antimycotic agents, par-
ticularly, to azole antifungal agents which are most 
widely prescribed medications by VVC and hold 
first positions in all recommendations for VVC 
treatment [2, 9, 10]. Nevertheless, at this time, 
the sensitivity of Candida fungi to azole drugs 
grows [11]. Thus, the search of new drugs with 
more improved mechanism of action is quite topi-
cal, as it allows to broaden the range of therapeutic 
means in a complicated situation of antimycotic ac-
tivity reduction. 

A respectively new medication for Russia is fen-
ticonazole – an imidazole derivative acting against 
Candida fungi and dermathophytes [12, 13]. Fen-
ticonazole has been authorized for use by BBC 
treatment since 1986. In Europe it has been clini-
cally used by VVC for 30 years. In Russia the drug 
is registered in the form of 2% cream and vaginal 
capsules containing 600 and 1000 mg of the drug. 
Several randomized studies conducted in Europe 
show the advantages and higher therapeutic effec-
tiveness of fenticonazole in relation to clotrimazole 
in patients with VVC [14, 15].
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The studies conducted with 72 women with 
VVC demonstrated high (92%) therapeutic and mi-
crobiological effectiveness of one vaginal capsule 
of fenticonazole 600 mg in 1 week after the intake, 
and also revealed high tolerability of the drug: no 
systemic and local side effects were observed [16].

In recent times, the given medication has been 
actively studied also in Russia. According to P.R. 
Abakarova et al., the therapeutic effectiveness 
of fenticonazole by acute VVC taken in the dose 
of 600 mg intravaginally two times with the inter-
val of 3 days constituted 96,7% [17]. The results 
of the study of effectiveness of fenticonazole 
in the form of 2% vaginal cream by acute VVC in 30 
women of reproductive age conducted by L.S. Lo-
gutova et al. also demonstrated clinical and etio-
logical recovery in 96,7% [18].

The scientific research of fenticonazole mech-
anism of activity earlier performed in Europe 
showed that the drug inhibits synthesis of ergos-
terol increasing the permeability of fungal cell 
walls, destroying lysosomes and releasing lyso-
somal enzymes which leads to the self-destruction 
of the fungal cell. This is the activity of all imi-
dasoles. However, in the fenticonazole mechanism 
of activity there was revealed another pathogeni-
cally important moment: the inhibiting of acid pro-
teinase aspartate synthesis playing the basic role 
in the adhesion of fungi to the vaginal epithelium, 
their penetration into epithelial cells and further 
invasion. This fenticonazole mechanism of activity 
is unique and not typical for any of imidazole drugs 
[19]. The optimal environment for the adequate an-
timycotic activity of fenticonazole is acid, which 
corresponds to the condition of genuine VVC de-
velopment. Moreover, fenticonazole is character-
ized by long-term inhibiting activity (during 48-72 
h after application) and low level of systemic ab-
sorption, and also high tolerability and safety [14, 
15, 20].

Research objective: to determine the effective-
ness of fenticonazole by the treatment of patients 
with acute vulvovaginal candidiasis. 

Materials and methods
The study of fenticonazole (Lomexin, Recor-

daty) effectiveness by the treatment of patients 
with acute vulvovaginal candidiasis was carried 
on the clinical base of the Department of derma-
tovenerology of the Advanced Training Faculty 
and teaching stuff of FSBEI HE Irkutsk State Medi-
cal University of the Ministry of Health of the Rus-
sian Federation.

There were observed 111 female patients with 
acute VVC. Their clinical examination included: 
complaints for the moment of first examination; 
anamnesis of the disease and life, previous diseas-
es, concomitant pathology. In every patient there 
were analyzed factors predisposing to VVC devel-
opment. The objective study of patients included 

the examination of external genital organs, obser-
vation of uterine cervix and vagina in the mirrors, 
palpation of genital organs, pH determination, 
aminotest and also clinical material sampling 
for laboratory testing.

The stage of laboratory examination in-
cluded microscopy of native, methylene-blue 
and Gram-stained preparations from vaginal, ure-
thral and cervical secretions. The STD causative 
agents (T.vaginalis, N.gonorrhoeae, C.trachomatis, M.
genitalium, Herpes Simplex Virus, Human Papilloma 
Virus) were revealed by means of PCR-based diag-
nostics. The examination for syphilis was conduct-
ed by means of micro precipitation test. 14 patients 
with symptoms of cervicitis accompanied by low 
fluor zervikalis were exposed to the cultural study 
of cervical secretions aimed at the microbiocenosis 
study.

The main criteria of inclusion of patients into 
the study group was the proven diagnosis of acute 
vulvovaginal candidiasis, lack of chronic VVC, 
decompensated diabetes mellitus, oncological 
and hematological diseases and also other severe 
concomitant pathology requiring continuous in-
take of antibiotic, immunosuppressive, chemical or 
radiation therapy, lack of pregnancy, lack of patho-
genic and other opportunistic pathogens. 

The female patients were divided into two 
groups. At the first stage of study 54 patients with 
acute VVC (group 1) received 600 mg of fenti-
conazole in the form of vaginal capsule once be-
fore bed. After the analysis of treatment results, 
and, particularly, its failures, there was performed 
the second stage during which 57 patients with 
acute complicated VVC (group 2) received 600 
mg of fenticonazole intravaginally twice: on the 1st 
and 4th day (before bed).

The control of recovery was performed in the 1st 
group of patients on the 4th and 10th day after the end 
of treatment, in patients of the 2nd group – in 10 
days after the end of treatment by means of  clin-
ical examination and microscopy of urogenital se-
cretions. By the preservation of clinical symptoms 
of inflammation in the urogenital tract by the con-
trol of recovery there were prescribed systemic an-
timycotic agents. 

Results and discussion
111 women with acute VVC (from 15 to 51 

years) had the following age groups: under 20 – 14 
patients, from 21 to 30 – 49 patients, from 31 to 40 
– 34 patients, from 41 – 14 patients. The majority 
were 83 women at the age from 21 to 40 (74,8%).

Among the factors predisposing to the devel-
opment of VVC prevailed: in the first group - use 
of daily pantyshields – in 33 (61,1%) women, wear-
ing of tight synthetic under-clothes – in 21 (38,8%), 
recent administration of antibiotics against con-
comitant diseases – in 15 (27,7%), long-term admin-
istration of oral contraceptives - 12 (22,2%), smok-
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ing – in 15 (27,8%) women; in the second group 
- use of daily pantyshields and wearing of tight 
synthetic under-clothes – in 44 (77,2%), smoking – 
in 27 (47,4%), long-term administration of oral con-
traceptives – in 12 (21,1%), recent administration 
of antibiotics against concomitant diseases – in 3 
(5,3%), alcohol abuse – in 1 (1,8%).

From the concomitant pathology in 7 patients 
of the first group there were revealed chronic in-
flammatory diseases, in the majority of them – 
in various combinations: urinary diseases – in 3 
(5,6%), gastro-intestinal diseases – in 3 (5,6%), re-
spiratory diseases – in 2 (3,7%). In 3 women there 
was revealed cystic ovary, in 2 – endocrine pathol-
ogy.

In 18 (31,6%) patients of the second group there 
were revealed chronic gynecological diseases: en-
dometriosis – in 14,1%, cervicitis – in 8,8%, cer-
vical erosion – in 3,5%, polycystosis, cystic ovary 
and uterine myoma – in 1,8%. Menstrual disorders 
were observed in 13 women (22,8%). Various endo-
crine disorders were registered in 4 (7,0%) patients, 
gastro-intestinal diseases – in 4 (7,0%), HIV infec-
tion – in 3 (5,3%).

The age of the inflammatory process in the area 
of external genital organs ranged from 2 to 7 days. 
Subjective symptoms were traditional for acute 
VVC and were characterized by intensive itching – 
in 84 (75,7%), burning – in 69 (62,2%), dyspareunia 
– in 56 (50,5%), excessive secretions from genital 
tracts – in 54 (48,6%) patients, expressed painful-
ness by urination – in 16 (14,4%), dull lower ab-
dominal pain – in 6 (5,4%).

The objective examination of all 111 patients 
revealed symptoms of vulvitis apparently  being 
secondary in nature:  edema, hyperemia of labia 
minora, rarer – of labia majora, of vaginal orifice, 
clitoris, epithalamic commissure, and also layering 
of secretions of caseous type. The vaginal examina-
tion revealed: intense hyperemia – in 101 (91,0%) 
patients and expressed edema of vaginal walls – 
in 96 (86,5%), more often – intensive (in 57 – 51,4%) 
or moderate (in 54 – 48,6%) secretions from vagi-
na; the secretions were primarily caseous – in 61 
(55,0%) patients. Objective symptoms of urethritis 
in more than the half of patients were characterized 
by hyperemia (in 66 – 59,5%), accompanied by ede-
ma (in 54 – 48,6%) of urethral sponges. 31 (27,9%) 
had stated symptoms of cervicitis with hyperemia 
and slight edema of the vaginal part of uterine cer-
vix with caseous “fur”. 14 patients had slight se-
cretions from the cervical channel, the external os 
of the channel was hyperemic and edemic.

The microscopy of vaginal secretion in all pa-
tients revealed the elements of yeast-like fungi – 
blastospores and pseudomycelium accompanied 
by leukocytosis of 25-50 neutrophils per field of vi-
sion and exceeded number of epithelial cells. In 24 
patients out of 66 patients with symptoms of ure-
thritis there was revealed an exceeded number 

of leucocytes – more than 10 cells - per field of vi-
sion. The PCR-test did not reveal any STD caus-
ative agents. The cultural examination of cervical 
secretion revealed in 14 patients with symptoms 
of cervicitis E. faecalis, E.coli, St. aureus, St. epider-
midis in concentration over 104 cfu/ml. 

The control of recovery showed clinical and eti-
ological recovery on the 4th day after fenticonazole 
administration in 47 (87,0%) patients of the first 
group.

7 women of the first group retained inflamma-
tory symptoms in the vaginal area on the 4th day 
after the start of treatment (slight hyperemia with-
out edema, slight secretions from the posterolateral 
vaginal fornix of mainly creamy type, in 3 patients 
– recurrent moderate itching). The microscopy 
of vaginal secretions in all 7 patients revealed blas-
tospores, in 3 – excessive leucocytes (up to 30 cells 
per field of vision). The microscopy of urethral se-
cretion corresponded to the norm. 

The analysis of anamnestic data in 7 patients 
showed that all patients had chronic inflammato-
ry diseases of urogenital tract, respiratory system 
and gastro-intestinal tract, 6 of them had concomi-
tant nonspecific (aerobic) cervicitis. 5 patients con-
stantly used daily pantyshields and tight synthetic 
under-clothes. 4 women marked long-term admin-
istration of antibacterial medications 2-3 weeks be-
fore VVC development, in 3 patients there were re-
vealed occupational hazards: occupation of nurse 
in the treatment room (in 2) and pastrycook (in 1). 
In all 7 women these factors were stated in various 
combinations, thus, every patient was character-
ized by complicated acute VVC. Due to the pres-
ervation of inflammatory symptoms in vagina 
blastospores by microscopy (on the 4th day after 
the first fenticonazole administration) these pa-
tients were exposed to the repeated introduction 
of the vaginal capsule. Six patients with revealed 
aerobic cervicitis together with fenticonazole re-
ceived co-amoxiclav for 5 days. On the 10th day af-
ter the end of treatment the clinical laboratory con-
trol showed regression of Candida vaginitis in all 
patients with the absence of elements of yeast-like 
fungi and excessive leucocytes in vagina. 6 patients 
receiving co-amoxiclav showed regression of cervi-
citis symptoms.

According to the analysis of treatment results 
in patients of the first group, all 47 (100%) patients 
with acute uncomplicated VVC showed clinical 
and microbiological recovery after the intake of one 
capsule of fenticonazole. Seven patients with diag-
nosed complicated acute VVC receiving 2 capsules 
of fenticonazole per the course of treatment also 
showed clinical and microbiological recovery.

The data obtained during the first stage of study 
allowed to assume that it is reasonable to prescribe 
2 capsules of fenticonazole per the course of treat-
ment with 3-day break to the patients with com-
plicated acute VVC, which was proved during 
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the second stage of study: clinical and etiological 
effectiveness of the stated course of treatment con-
stituted 95,5% (55 patients) on the 10th day after 
the end of therapy.

In 2 women of the second group there remained 
itching and vaginal inflammatory symptoms: 
moderate hyperemia, secretions of creamy type. 
The microscopy showed blastospores and myceli-
um fibers.

The analysis of anamnestic data of these pa-
tients showed that constantly used tight syn-
thetic under-clothes and one woman used daily 
pantyshields. Moreover, both patients had chronic 
inflammatory diseases of the urinary tract (cervi-
citis, cervical erosion), menstrual disorders, en-
docrine pathologies (thyroid gland nodule), long-
term administration of contraceptives, violation 
of intimate hygiene rules. Due to the preserva-
tion of inflammatory symptoms in vagina blasto-
spores by microscopy these patients were exposed 
to the systemic therapy with fluconazole.

The analysis of fenticonazole safety in 106 pa-
tients did not reveal any side effect – neither local, 
nor systemic. Only 5 (4,5%) patients complained 
for slight burning and itching by the drug adminis-
tration which disappeared in 1,5-3 hours. 

Consequently, two stages of our study showed 
that therapeutic activity of one vaginal capsule 
of fenticonazole 600 mg by acute uncomplicat-
ed VVC constituted 100% (71 out of 47 patients), 
of two capsules by complicated VVC – 96,9% (62 
out pf 64 patients).

Conclusions
1. Fenticonazole in the form of vaginal capsule 

in the dose of 600 mg is a highly effective and safe 
medicine by the treatment of acute VVC possess-
ing high compliance and allowing to reach clinical 
and etiological recovery in the majority of patients.

2. The indication to one-time administration 
of vaginal capsule of fenticonazole 600 mg is acute 
uncomplicated VVC, to two-time administration 
of fenticonazole 600 mg with 3-day break – compli-
cated acute VVC.
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THE DYNAMIC ANALYSIS OF URETHRAL MICROCIRCULATION 
INDEXES IN MEN WITH CHRONIC NON-GONOCOCCAL 
URETHRITIS AGAINST THE BACKGROUND OF COMPLEX THERAPY
Altai State Medical University, Barnaul

Ya.D. Zheltikova, Yu.S. Kondratyeva, A.I. Neimark

The aim of the study was to assess the impact of the complex effect of vibromagnetotherapy and peloidotherapy 
on urethral microcirculation in patients with chronic recurrent non-gonococcal urethritis. The effectiveness 
of treatment was assessed by the combination of clinical, laboratory and instrumental diagnostic methods. 
To evaluate the microcirculation of the urethra, the laser Doppler flowmetry method was used. The obtained 
diagnostic data before and after treatment demonstrated more effective normalization of clinical data, urethral 
microcirculation indices in patients receiving complex treatment with the inclusion of vibro-magnetic therapy 
and peloidotherapy.
Key words: chronic non-gonococcal urethritis, microcirculation, vibromagnetotherapy, peloidotherapy.

The problem of chronic non-gonococcal 
urethritis (NGU) has not lost its significance 
to a large extent due to the torpidity of this disease 
to the conducted therapy, high frequency of residu-
al urethritis development and high contagiousness 
[1]. Urethritis is considered persistent or recurrent 
when the symptoms of urethritis appear in 30-90 
days after the treatment of acute NGU. Accord-
ing to various researchers, such state is observed 
in 10-20% of patients [2]. NGU accounts for 60-65% 
of urethral inflammatory diseases. Every year 
in Russia there are registered about 350 thousand 
NGU cases [3,4]. In 90-93% of cases NGU is caused 
by pathogenic agents destroying cells of cylindri-
cal epithelium: chlamydia (Chlamydia trachoma-
tis), genital mycoplasmas (Micoplasma hominis, 
Ureaplasma urealyticum), trichomonads, Candida 
fungi, herpes simplex virus type I and II. More de-
tailed epidemiological characteristics of NGU are 
limited by the fact that a part of them lack symp-
toms and thus, are not registered, while myco-
plasmas, acting as NGU causative agents in par-
ticular conditions, are resident microflora in 50% 
of men [5].

One of the important pathogenic constituents 
of chronic NGU are vascular disorders appearing 
by long-term inflammatory process. However, low 
effectiveness of antibacterial therapy, continuous 
and repeated treatment courses lead to even great-
er suppression of local immunity and reduction 
of colonizational resistance of the urogenital tract 
[6, 7]. Considering modern data on the main causes 
of NGU development, pathogenetically substanti-
ated is the implementation of therapeutic methods 
aimed at the elimination of all disease chains.

Research objective: the dynamic assessment 
of urethral microcirculation state against the back-
ground of complex therapy including peloidother-
apy and physiotherapy in patients with chronic 
non-gonococcal urethritis.

Materials and methods
The study included 48 men with chronic 

non-gonococcal urethritis. Criteria of inclusion: 
men of reproductive age from 18 to 46 years with 
diagnosed urethritis and period of illness not less 
than 6 months, and also with laboratory confirmed 
urogenital infection.

Criteria of exclusion: patients administrating 
antibacterial drugs 2 months before the visit to doc-
tor; patients with exacerbation of chronic somatic 
diseases at the moment of study; patients with 
syphilis, gonorrhea, HIV infection.

Patients underwent laboratory-instrumental 
examination, diagnostics of urogenital and viral 
infections (C.trachomatis, M. genitalium, M.homi-
nis, U.urealyticum, HSV2) by means of polymerase 
chain reaction (PCR “real-time”), microscopic ex-
amination of urethral secretions in order to diag-
nose Tr.vaginalis and Candida fungi.

To evaluate the urethral microcirculation 
by means of laser Doppler flowmetry (LDF) there 
was used the laser analyzer of blood microcircu-
lation LAKK-02 (NPP “LAZMA”, Russia) (pat-
ent № 2605622 “Method of differential diagnosis 
of urethritis in men”). The helium-neon laser LGN-
207B or LGN-208B with the wave length 0,63 mkm 
is used as a radiant. The power of laser radiation 
at the input of the lightguide cable constitutes 
not less than 0,5 mW. The patient was examined 
in the lying position, the endoscopic tube was in-
troduced directly into the urethra till the transition 
of the anterior part into the posterior.

In order to enhance the obtaining results all 
measurements were performed in the same tem-
perature regime of the room, at the same time 
of the day. After the tube imposition, the indica-
tions were registered during 1 minute. These re-
searches in the stated point were evaluated after 
the calculation of overall average and reflected 
the rate of basal bloodstream. By means of hard-



BULLETIN OF MEDICAL SCIENCE 3 (7) 2017

59

ware there were processed the curves immediately 
after every conducted examination.

The calculation of basal bloodstream parame-
ters was performed in two stages. At the first stage, 
there were calculated mean values of the perfusion 
change: М, σ and Cv. At the second stage, there were 
analyzed bloodstream oscillations.

M parameter – is the value of the mean blood-
stream within the intervals of time of registration 
and the arithmetic mean value of microcirculation 
– is measured in perfusion units (pf. un.).

The higher M is, the bigger is the level of tissue 
perfusion. Moreover, the increase of its value can 
be connected with blood congestion in the venular 
chain of the microcirculatory bloodstream.

The indicator showing the stream of erythro-
cytes, root-mean-square deviation – RMSD - (σ) – 
statistically significant fluctuations of the erythro-
cyte speed. It is also measured in perfusion units 
and characterizes temporal variability of microcir-
culation and fluctuation of the erythrocyte stream. 
Value σ is significant for the evaluation of the mi-
crocirculation state, preservation of its regulation 
mechanisms.

In terms of analysis of calculated parameters 
it is reasonable to focus on the relation of values 
М and σ, h.e. the coefficient of variation. It charac-
terizes the relation between the tissue perfusion 
and the value of its variability, and is calculated 
according to the formula: Cv = σ /M*100%.

At the second stage, there is analyzed the am-
plitude-frequency spectrum (AFS) of perfusion 
fluctuations. The values of amplitudes of micro-
circulation fluctuations within particular frequen-
cy intervals allow to estimate the vascular tonus 
and the state of functioning of particular mecha-
nisms of perfusion control. There is used a number 
of calculated rates: myogenic tonus, neurogenic 
tonus, rate of shunting and microcirculation effi-
ciency index.

The neurogenic tonus (NT) of precapillary 
resistant microcirculation vessels is connected 
with the activity of a-adrenoreceptors (mainly αl) 
of the membrane of clue and partially adjacent 
smooth muscle cells, and is calculated according 
to the following formula: NT = σ *Рav/Аn*М, where 
σ - root-mean-square deviation of microcirculation 
rate, Рav – average arterial pressure, An – maxi-
mum value of the perfusion fluctuation amplitude 
in the neurogenic interval, M - arithmetic mean 
of the microcirculation rate.

The myogenic tonus (MT) of metarterioles 
and precapillary sphincters is determined accord-
ing to the following formula: MT = σ *Рav/Аm*М, 
where σ - root-mean-square deviation of microcir-
culation rate, Рav – average arterial pressure, Am –
amplitude of oscillation of the miogenic interval, M 
- arithmetic mean of the microcirculation rate.

The shunting index (SI) is calculated according 
to the following formula: SI = MT/NT.

The index of microcirculation efficiency (IEM) 
is determined according to the following formula:

IEM = АмахLF/(AmaxHF+AmaxCF), it charac-
terizes the relation between the bloodstream fluctu-
ations in various areas of the frequency spectrum, 
where АтахCF – amplitude of cardiac fluctuations, 
АтахLF – amplitude of low fluctuations, АтахHF – 
amplitude of respiratory fluctuations.

All men with NGU received standard thera-
py according to STD treatment recommendations 
aimed at the causative agent elimination. Upon de-
termining  mycoplasmal, chlamydial or ureaplas-
mal infection there was prescribed josamycin 
at a dose of 500 mg orally 3 times a day during 10 
days, by trychomonad infection - metronidazole 
at a dose of 500 mg orally 2 times a day during 
7 days or ornidazole at a dose of 500 mg orally 2 
times a day during 5 days [8].

At the second stage of treatment, all 48 patients 
received vibral, thermal and magnetotherapy 
and pelotherapy. Vibral, thermal and magnetother-
apy was performed by means of “AVIM-1” appara-
tus (OOO “TRIMA, Saratov, RZN license No.FSR 
2008/02518). The apparatus presents a disk-shaped 
instrument with slightly bowed work surface 
which can be placed on the chair. The procedures 
were conducted in the sitting position on the appa-
ratus during 15-20 min daily. The vibrator places 
in the center of work surface was situated between 
the scrotum and anus. The course included 10 pro-
cedures.

The local application of mud onto the penis us-
ing sulfide silt therapeutic muds was performed 
20-30 min before the procedure of vibral, thermal 
and magnetotherapy. The magnetic field induction 
in the working zone (at the distance of 60 mm from 
the surface)10 mt, vibration amplitude 2-3 mm, fre-
quency of vibration and its character were varied 
and were chosen by the patient himself depend-
ing on the feeling of comfort (50 Hz with random 
modulation from 0,5 to 8 Hz). The temperature 
of the working surface 40-55 °С.

The control group consisted of 22 healthy men 
of reproductive age without diagnosed urogenital 
infection.

Results and discussion
The efficiency of treatment was estimated 

on the basis of lack or reduction of pain symptoms, 
reduction of diuretic disorders. The elimination 
of causative agents was reached in 46 (95,8%) pa-
tients.

After the treatment of patients with chronic 
non-gonococcal urethritis pain syndrome was not 
observed in 47 (97,9%) patients, complaints about 
itching and urethral discomfort were not registered 
in 45 (93,7%) men, dysuric symptom was not observed 
in 46 (95,8%) patients.

The evaluation of urethral microcirculation 
state by means of LDF showed changes of basal 
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bloodstream parameters in all patients with NGU. 
The graphical image of urethral basal bloodstream 

in a patient with NGU and a healthy man is shown 
in Figures 1, 2.

Figure 1. 
Graphical image of basal urethral bloodstream by NGU

Figure 2. 
Graphical image of basal urethral bloodstream of healthy man

Disorders of microcirculation manifested itself 
mainly through the reduction of tissue perfusion 
rate, rates of myogenic (0,94±0,03 rel.un.) and neu-
rogenic (0,69±0,01 rel.un.) tonus, bloodstream mod-
ulations and coefficient of variation (10,51±0,51%). 
The control study of LDF after the treatment re-
vealed the following results: the improvement 
of microcirculation parameters, which approxi-
mated to the results of the control group. It hap-
pened mainly due to the increase of rates of myo-
genic (0,95±0,07 rel.un.) and neurogenic (0,74±0,03 
rel.un.) tonus, coefficient of variation (12,4±0,87%), 
which indicate that combined effect of vibral, ther-
mal and magnetotherapy and pelotherapy leads 
to the normalization of urethral microcirculation 
parameters (Table 1).

The analysis of LDF-gram in the urethra after 
the treatment showed moderate increase of tissue 

perfusion M 41,23 ± 0,09 pf.un (before the treatment 
М – 40,92± 0,04 pf.un.) and bloodstream modula-
tion RMSD – 5,08±0,01 pf.un. (before the treatment 
RMSD - 4,12±1,23 pf.un.), and also the growth 
of variation coefficient (Cv) up to 12,3 ±0,04 %.

The examination of urethral AFS after the treat-
ment revealed a significant reduction of the fre-
quency of pulse beats, amplitude of slow fluctua-
tions. The state of bloodstream regulation factors 
was characterized by the reduction of the passive 
mechanism of microcirculation regulation and un-
changed active rate in relation to the group of healthy 
men. There was marked a moderate decrease of in-
travascular resistance in all fluctuation rhythms, 
however, it did not reach control values. The val-
ues of NT and IEM increased, while MT and SI de-
creased significantly (Table 2).
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Table 1
Mechanisms of urethral bloodstream regulation in patients with chronic  

non-gonococcal urethritis before and after the treatment

Microcirculation Healthy men (n=22) Before treatment
(n=48)

After treatment
(n=48)

IEM 1,24±0,11 0,95 ± 0,02* 1,12 ± 0,83**
NT 0,77±0,06 0,70 ± 0,04* 0,74 ± 0,02**
MT 0,86±0,11 0,92± 0,12* 0,85 ± 0,02**
SI 1,16±0,06 1,33± 0,05* 1,26± 0,08**

Note. * – differences with the group of healthy men are statistically significant (p<0,05). 
Note. ** – differences before and after the treatment are statistically significant (p<0,05).

Table 2
Dynamics o urethral bloodstream AFS oscillations in patients with NGU in the group of comparison

Indexes 
LF

Patients with NGU after treatment 
(n=48)

Group of comparison 
(n=22)

HF CF LF HF CF
Fmax (pf.un.) 3,67±0,05 13,65±0,38* 92,70±0,27* 4,41±0,73 22,76±0,69 85,80±1,03
Amax (pf.un.) 6,91±0,07* 2,80±0,02 0,94±0,01 8,44±0,53 3,27±0,75 1,18±0,21
Amax/3у*100% (%) 35,75±0,73* 24,01±0,70 3,62±0,20* 38,06±0,71 22,90±0,42 5,50±0,08
Amax/М*100% (%) 19,12±0,78 8,92±0,36* 3,01±0,35 18,88±0,60 7,20±0,03 3,31±0,4

Note. * – differences with the group of healthy men are statistically significant (p<0,05).

Conclusion
Consequently, the combined effect of vibral, 

thermal and magnetotherapy and pelotherapy 
in complex treatment of patients with chronic 
non-gonococcal urethritis leads to the elimination 
of causative agents in 95,8% of cases, reduction 
of pain symptoms and dysuric disorders, reduc-
tion of discomfort in the urethra, primarily due 
to the increase of blood perfusion and the blood-
stream volume in arterioles, growth of blood flow 
into the microcirculation system and decrease 
of hypoxia and tissue ishemization.
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PHOTODYNAMIC THERAPY IN TREATMENT OF PATINETS WITH 
DYSTROPHIC DISEASES OF THE VULVA
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D.F. Porsokhonova, R.R. Sadykov, A.I. Yakubovich, M.R. Mukhamedova, S.N. Rakhmatullayeva

The article contains the results of a comparative use of two different methods for the treatment of dystrophic diseases 
of the vulva: photodynamic therapy and diathermocoagulation. To assess the effectiveness of therapy, patients 
with lichen sclerosis, hyperplastic dystrophy and combined dystrophy were divided into two clinically comparable 
groups. The method of photodynamic therapy consisted in irradiation of the affected areas with the Vostok-Delta-03 
apparatus 3-6 hours after the external application of the photosensitizer in an amount up to 10 ml with a gel 
concentration of 5% without anesthetic protection. Light exposure was carried out in a pulse mode; the duration 
of irradiation was 20-45 min. The wavelength of radiation was 630 nm, the laser radiation power at the end 
of the fiber was 100 mW, and the energy density was 100-250 J / cm2 for the vulva. In the comparison group with 
patients with hyperplastic dystrophy, the electrocoagulant was used to destroy the pathological sites with the help 
of the ECHVCH100 apparatus (Uzbekistan). As a result of the use of PDT, high treatment efficacy, antiviral effect, 
and the absence of undesirable side reactions were achieved. In this connection, the PDT method can be actively 
introduced into the practice of treating genital dystrophy.
Key words: photodynamic therapy, lichen sclerosis, dystrophic diseases of the vulva.

The problem of dystrophic vulvar diseases 
(DVD) which include lichen sclerosis (syn. sclerot-
ic), hyperplastic dystrophia, combined dystrophia 
and other types of dermatosis,  has becoming par-
ticularly significant in recent years due to a con-
siderable juvenation and frequent canceration [1, 
12]. The risk of malignant tumour development 
in this category of patients, according to various 
data, constitutes from 9 to 49% [11, 13]. Though not 
always the dermal process is treated as the back-
ground one, however, it is not possible to visually 
predict the disease outcome without special meth-
ods of examination [2, 8]. Hyperplastic dystrophia 
is characterized by dermal thickening, but phimo-
sis vaginalis is practically not registered. By lichen 
sclerosis the skin becomes thin, folds thicken and, as 
a rule, vaginal orifice shortly coarcts. Combined 
dystrophia occurs in 15% of cases and is character-
ized by the presence of symptoms of hyperplastic 
dystrophia and areas with lichen sclerosis [5, 9, 10]. 
The variety of causes leading to dystrophia make 
this problem interdisciplinary and complicates 
the process of diagnostic search and, consequently, 
treatment.

By the present time, there are no reliable 
data on the efficiency of conservative methods 
of the mentioned disease treatment [4, 7]. The use 
of hormonal ointments and creams by patients fre-
quently leads to the tissue atrophy and formation 
of acquired tolerance and addiction. Later the ste-
roid therapy becomes inefficient. Surgical treat-
ment, in spite of higher efficiency, is characterized 
by high injury rate, intensive postoperative pains, 
high frequency of postoperative complications, un-
favorable cosmetic and functional results [3, 6, 14].

Research objective: to study the efficiency 
of photodynamic therapy in treatment of patients 
with dystrophic diseases of the vulva in relation 
to traditional methods.

Materials and methods
Totally, there were observed 31 female patients 

with DVD. According to the type of revealed pa-
thology patients were divided into the follow-
ing way: 22 patients (71,0%) had lichen sclerosis 
and 5 (16,1%) - hyperplastic vulvar dystrophia, 
4 (12,9%) – combined dystrophia. As a rule, pa-
tients had been suffered from the given patholo-
gy from 3 to 22 years. The duration of postmeno-
pause period ranged from 2 to 27 years. To specify 
the nature of the revealed pathology women were 
exposed to the examination of vulvar scrape, vul-
voscopy, PCR-diagnostics to reveal cancerogenic 
types of human papilloma virus (HPV), and also 
the histology of the biopsy material from patho-
logical areas. Pathomorphological examinations 
after the fixation of tissue fragments in 4% forma-
lin solution on phosphate buffer (pH 7,6) and tis-
sue embedding in the wax by Z.Loid (1982) were 
performed at the Department of pathological anat-
omy and forensic medicine of TashIPME (Head 
of the Department: Mavlyankhodzhayev R.Sh.). 
In 12 patients there was revealed the HPV of type 
16, 18 (38,7%), in 6 patients – HPV of type 31, 33 
(19,4%), in 2 (9,7%) there was revealed the carriage 
of low cancerogenic HPV types, in 10 (32,3%) pa-
tients HPV was nor registered.

In order to reach the stated goal patients were 
divided into two clinically comparative groups. 
The main study group included 13 women with 
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DVD at the age from 19 to 67 years (average age 
45,6 ± 3,2). The comparison group constituted 18 
women with DVD at the age from 32 to 65 years 
(average age 41,8± 4,1).

The clinical picture of the disease was mainly 
presented by infiltrative plaques and also by thin-
ning and thickening of tissues with typical white 
shade of skin and mucous membrane of labia 
minora and majora, clitoris and vaginal orifice. 
In some patients the process spread over the whole 
vulva, perinatal area and internal hips. In 8 (25,8%) 
patients there were registered cases of depigmenta-
tion caused by constant scratching. In the examined 
patients there was revealed extragenital pathology 
of various intensity. In half of patients (53,1%) there 
prevailed impaired fat metabolism, hypertensive 
disease, varicose vein disease of lower limbs (31%), 
atherosclerosis of various intensity (26%). Chronic 
bronchitis, gallstone disease, chronic pancreatitis 
were diagnosed in 7 (22,6%) patients, chronic ton-
sillitis and neurocirculatory dystonia – in 3 (9,7%); 
hepatic steatosis, kidney stone disease – in 3 (9,7%), 
chronic gastritis, nodular goiter, diabetes mellitus 
of 2nd type and chronic pyelonephritis – in 7 pa-
tients (22,6%). No significant differences between 
the frequency and intensity of concomitant pathol-
ogy in the studied group were revealed.

All patients were exposed to the complex clin-
ical examination including bacteriological, endo-
visual (colposcopy), histological and cytological 
methods. The morphological examination of bi-
opsy materials of vulvar mucose membrane in pa-
tients with DVD.

The following changes of varying severity 
in the tissue were diagnosed in patients with DVD 
during the morphological examination of the biop-
sy materials of vulvar mucose membrane: thinning 
of the epidermis with the normal stratum corneum, 
hyper- and parakeratosis; the presence of active 
proliferation of the epidermis; a smoothed papil-
lary layer; altered nuclear structures of the epider-
mis in the form of augmentation of the nucleus, 
multinucleation of cells; thickening and swelling 
of elastin and collagen fibers in the stroma; leuko-
cyte infiltration; single koylocytes, lymphocytic in-
filtration, epithelial dysplasia of I-II degree.

Indication for the procedure of PDT was a ver-
ified diagnosis of dystrophic processes of the skin 
and vulvar mucosa. In the preoperative period, pa-
tients with infection of the genital tract had antimi-
crobial therapy and immunocorrection, followed 
by measures to normalize the vaginal microbio-
cenosis.

Laser exposure, as a rule, was performed 
in the first phase of the menstrual cycle, in 3-6 hours 
after local application of the combined photosensi-
tizer (PS) on the basis of natural and phenothiazine 
photosensitizers in the form of 0.5% gel. The irra-
diation was carried out with the aid of the diode 
laser apparatus “Vostok Delta-03” (Uzbekistan). 

The radiation wavelength is 660 ± 15 nm, the ener-
gy density is 100-200 J / cm2, and the exposure time 
is from 10 to 20 minutes.

In order to select the optimal time parame-
ters for the onset of irradiation, corresponding 
to the maximum accumulation of PS in the mu-
cosa and skin, a method of estimating the local 
fluorescence was used with the help of the AFD-
1 spectral-fluorescent diagnostic apparatus (Uz-
bekistan). Radiation of a wavelength of 400 ± 10 
nm was used for the induction of fluorescence, 
which made it possible to selectively excite the flu-
orescence of the PS. The measurements were per-
formed prior to the administration of FS (auto-
fluorescence evaluation) and 3 and 6 hours after 
application of PS to the skin and mucosa (induced 
tissue fluorescence). During spectral-fluorescent 
studies, it was determined that if the endogenous 
fluorescence of the mucosa was insignificant before 
the administration of PS, after injection of PS at all 
measurement points, the induced fluorescence was 
expressed with a sufficiently bright glow. The out-
put power from the FDU-1 apparatus was up to 30 
mW, the exposure time was up to 100 ms. The max-
imum values ​​of fluorescence, and, consequently, 
the accumulation of PS, were recorded in the skin 
6 hours after application to the skin. The optimal 
time to start treatment with PDT was the maximum 
value of the fluorescence of pathological tissues.

According to the procedure No.1, the irradi-
ation session was performed by the Vostok-Del-
ta-03 apparatus 3-6 hours after external application 
of FS in an amount up to 10 ml with a gel concen-
tration of 5% without the use of anesthetic protec-
tion. Light exposure was carried out in a pulsed 
mode; the duration of irradiation was 20-45 min. 
To determine the absorption coefficient, there were 
made measurements of the power of the light flux 
at the exit from the end of the radiator, and then 
at the same laser power the light flux from the sur-
face of the skin (reflected radiation) was measured 
as well. The degree of absorbed radiation by the tis-
sues was determined by the difference in indices. 
The wavelength of the radiation was 630 nm, the la-
ser radiation power at the end of the fiber was 100 
mW, and the energy density was 100-250 J/cm2 
for the vulva. In the comparison group, according 
to the procedure No.2 the destruction of pathologic 
sites with an electrocoagulator was used in patients 
with DVD with the help of EHVCH100 apparatus 
(Uzbekistan).

Results and discussion
Analysis of treatment results was conducted 

in 31 patients with DVD. The therapeutic effect 
of PDT with 13 patients was assessed visually 
and on the basis of indications of the presence or 
absence of pruritus in the vulva area; this effect was 
also confirmed by data of morphological exam-
ination and vulvoscopy. Thus, the disappearance 
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of pruritus in the vulva region was noted in 7 of 9 
patients with vulvar lichen sclerosus. All patients 
with hyperplastic dystrophy and mixed dystro-
phy underwent a cytological study of vulvovagi-
nal scraping and vulvoscopy, on the basis of which 
the clinical cure was reliably diagnosed. The an-
tiviral effect of PDT was evaluated after repeated 
PCR with DNA typing of HPV from the vulva 
surface. As a result of our findings, HPV was not 
found in any patient. Adverse reactions consisted 
only in a minor pain syndrome after the procedure 
of PDT and body temperature rise in four patients 
during the first 2-3 days after the procedure, which 
were jugulated by the intake of non-steroidal an-
ti-inflammatory drugs. Complete clinical remis-
sion in the 1st group was observed in 11 patients 
(84.6%). 2 patients (15.4%) with vulvar lichen scle-
rosus underwent a second session of PDT, after 
which a clinical cure was diagnosed. The patients 
were observed within 12 months after a PDT ses-
sion; the relapse was observed in no case.

When analyzing the inflammatory processes 
of the vaginal mucosa after PDT, there was ob-
served the formation of a thin scab in the irradiation 
zone 24 hours after the procedure. The beginning 
of marginal epithelization of the eroded surface 
was observed on the 5th-8th day in the absence 
of leukocyte infiltration. Complete epithelization 
was detected in 4-7 weeks, whereas in the compari-
son group the average epithelialization completion 
time was 5-10 weeks. With the use of PDT in 2 pa-
tients, there was observed incomplete epitheliza-
tion of the vaginal mucosa after 8 weeks, which 
required the repeated conduct of the PDT session, 
which resulted in a positive clinical effect.

The patients who underwent electrocoagula-
tion demonstrated complications with a greater 
frequency. 17 patients suffered from severe pain 
within 3 weeks, requiring the taking of pain kill-
ers. Pregnant secretions throughout the period 
of repair were noted in 6 patients. Exacerbation 
of the inflammatory process of the uterine ap-
pendages was observed in 4 patients, exacerbation 
of colpitis was noticed in 6 patients, and 5 patients 
showed incomplete epithelization of the vaginal 
mucosa for 6 weeks.

According to the data of cytological and col-
poscopic studies, clinical effect was achieved in 17 
(94.4%) patients. The antiviral effect was significant 
in 8 patients with antiviral and immunostimulat-
ing therapy. The study of long-term results after 
electrocoagulation (after 6-9 months) revealed that 
the pain syndrome was troubling 4 patients, 5 pa-
tients suffered scar deformity, and the recurrence 
of the disease was noted in 3 patients.

Conclusion
Treatment of dystrophic diseases of female exter-

nal genital organs of non-tumorous genesis by PDT 
method with the use of combined FS demonstrat-

ed its high therapeutic efficiency. A positive anti-
viral effect against HPV was achieved. Side effects 
and complications during treatment were minimal. 
The PDT method is distinguished by its selectivi-
ty, as well as by sparing effects on pathological tis-
sues. The procedure of PDT is well tolerated, does 
not require the use of strong pain-relieving med-
ications. The postoperative period goes, as a rule, 
without complications with a fairly rapid resto-
ration of work capacity.
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COMBINATION OF VULVOVAGINAL AND INTESTINAL 
CANDIDIASIS:  SUBSTANTINATION OF RATIONAL APPROACH TO 
THERAPY
Irkutsk State Medical University, Irkutsk 

I.O. Malova, Yu.A. Kuznetsova 

On the grounds of the examination and treatment of 100 patients with chronic recurrent vulvovaginal candidiasis 
(CRVVC) and 50 patients with a combination of CRVVC and candidal intestinal dysbiosis (CID), the article 
analyzes the features of clinical manifestations of the disease, the species composition and sensitivity of cultures 
of the Candida genus isolated from the vagina and intestine to antimycotics, as well as the results of therapy 
proposed on the basis of the above studies.   
Key words:  chronic recurrent vulvovaginal candidiasis, candidal intestinal dysbiosis,  fungi of the genus 
Candida, natamycin.

Chronic recurrent vulvovaginal candidiasis 
(CRVVC) is an important problem of modern 
medicine. The frequency of its occurrence, ac-
cording to various authors, constitutes from 5 
to 20% [1, 2].

The topicality of CRVVC problem is explained 
by frequent recurrence of the inflammatory pro-
cess, development of complications, formation re-
sistance of  Candida fungi to antimycotic agents. 
Moreover, chronic recurrent development of VVC 
often complicates the course of pregnancy and can 
lead to early discharge of amniotic fluid, preterm 
delivery, development of candida infection in new-
borns, development of ascending urogenital infec-
tion in mothers [3].

Chronic recurrent course of VVC can be fa-
vored by numerous factors, such as endocrinopa-
thy (diabetes mellitus, underactive thyroid gland), 
pregnancy, long-term uncontrolled administra-
tion of broad-spectrum antibiotics, HIV infection 
and intake of immunosuppressors, administration 
of oral contraceptives and use of intrauterine de-
vices, frequent syringing, wearing of tight synthet-
ic under-clothes and use of daily pantyshields [3, 4, 
5, 6, 7, 8]. As a rule, CRVVC is developed by combi-
nation of several factors.

According to one of the pathogenetic hypoth-
eses, recurrence of VVC can be cause by the pres-
ence of Candida fungi in the intestine [1, 9, 10]. 
National and foreign literature do not cover the is-
sues of combined candidal vaginal and intestinal 
disease fully enough.  

Research objective: to analyze the relation 
of vaginal candidiasis (VC) and candidal intestinal 
dysbiosis (CID), to determine clinical peculiarities 
of the stated combined pathology, to study the spe-
cies composition and sensitivity of Candida fungi 
isolated from the vagina and intestine to antimy-
cotics, to determine the ways of rational approach 
to the therapy of such patients.

Materials and methods
The current research was conducted on the basis 

of the Center of urogenital infections of SBEI HPE 
Irkutsk State Medical University of the Ministry 
of Health of the Russian Federation in accordance 
with the World Medical Association Declaration 
of Helsinki on Biomedical Technologies, reviewed 
and approved by the Ethics Committee of SBEI HPE 
Irkutsk State Medical University of the Ministry 
of Health of the Russian Federation on 24.12.2012. 
There were obtained voluntary informed consents 
of patients to the study and treatment.

There were observed 150 women of reproduc-
tive age with diagnosed CRVVC with recurrence 
rate 4 and more per year. The age of women consti-
tuted from 16 to 50 years, the main age group were 
female patients from 20 to 40 years – 114 patients 
(the average age 30,5 ±3,5 years).

The study did not include pregnant women, 
patients with other urogenital infections, HIV-in-
fected, patients receiving immunotherapy, women 
with severe somatic pathology.

All women were examined at the moment 
of disease exacerbation.

By the history taking there were considered 
complaints of patients connected with the urogeni-
tal and intestinal systems.

The material for laboratory research was gath-
ered from the posterolateral vaginal fornix, fecal 
matter was also examined.

The culture of fungi was obtained by means 
of inoculation of Sabouraud’s medium (made 
in Russia, Obolensk), the species of fungi was 
identified by means of chromogenic culture media 
HiMedia (India), the antimycotic sensitivity was 
determined by disk diffusion test to six drugs – 
nystatin, clotrimazole, fluconazole, amphotericin, 
itraconasole, ketoconazole.

The minimal concentration of the drug inhibit-
ing the growth of Candida spp. fungi was deter-
mined by means of serial dilutions in solid media 
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according to the methodological recommenda-
tions “Determination of microorganism sensitivity 
to antibacterial preparations” [11]. The current re-
search was performed in reference to two antimy-
cptic-macrolides: natamycin and nystatin extracted 
from vaginal suppositories by means of successive 
exhaustive extraction of active substances from 
water solution by organic solvents. Further, there 
were used solutions for nystatin and natamycin 
at a dilution of 1:8 which corresponds to the amount 

of active substance of one suppository. The initial 
concentration of active substances constituted: 125 
mg/ml for nystatin, 100 mg/ml for natamycin [12, 
13, 14]. Afterwards, there were prepared double se-
rial dilutions of the drug from 1:10000 to 1: 320000, 
then there were introduced 1 ml of every dilution 
into the Petri dishes containing 4 ml of Sabouraud. 
The concentration of active substances in dilutions 
is presented in Table 1.

Table 1
Concentration of nystatin and natamycin in serial dilutions (mg/ml) 

Medication 1 dilution 2 dilution 3 dilution 4 dilution 5 dilution 6 dilution

nystatin 125,00 62,50 31,25 15,63 7,81 3,90
natamycin 100,00 50,00 25,00 12,50 6,25 3,13

The procedure was conducted with one loop 
transmitting the medication from lesser concen-
tration to bigger, dishes were left till the gelation 
of agar. Then the agar was inoculated by the studied 
culture and incubated at the temperature of 370С 
during 48 hours, after that there was determined 
the minimal concentration of medication inhibit-
ing the growth of cultures by the lack of growth 
on dishes. 

All patients were divided into two groups:
- first group, main, with combined CRVVC 

and candidal intestinal dysbiosis (CRVVC + CID), 
- 50 women with Candida fungi revealed in high 
titers (≥ 104 cfu/ml) from vagina and intestine;

- second group, comparison (CRVVC) – 100 
women with Candida fungi revealed in high titers 
(≥ 104 cfu/ml) only from vagina, the titer of Candida 
fungi in the intestine corresponded to normal val-
ues - 104 cfu/ml and lower.

The results of examination of Candida spp. sen-
sitivity to antimycotics became the basis for the de-
velopment of rational treatment of CRVVC patients.

To reverse CRVVC exacerbation in patients 
of both groups there was used the polyene antimy-
cotic – natamycin in the form of vaginal supposi-
tories 100 mg (1 suppository) 1 time a day during 
6 days.

The treatment of CID in patients of the 1 group 
included natamycin in the form of gastroresistant 
tablets 100 mg 91 pill) 4 times a day per os during 
10 days.

Upon the end of treatment for CRVVC exacer-
bation there was prescribed the course of mainte-
nance therapy continuing for 6 months.

Patients of the 1st group and 50 patients of the 2nd 
group (group 2a) received natamycin in the form 
of vaginal suppositories 100 mg 1 time a day during 
3 days before the expected exacerbation monthly.

25 patients of the 2nd group (group 2b) received 
fluconazole 150 mg orally once a week.

25 patients of the 2nd group (group 2c) received 
clotrimazole in the form of vaginal tablet 500 mg 
once a week.

The statistical processing of the obtained results 
was performed by means of package of computer 
programs Primer of Biostatistics [15]. Differences 
of compared parameters were considered signifi-
cant by р<0,05. The evaluation of statistical signifi-
cance of differences of clinically compared groups 
was conducted by means of non-parametric Mann–
Whitney U test, differences between the parame-
ters were considered significant by р<0,05; Z-cri-
terion, differences between the parameters were 
considered significant by р<0,05. Frequencies 
(%) for qualitative parameters were determined 
on the basis of contingency tables.

Results and discussion
The majority of patients of the 1st group were 

characterized by congestive hyperemia of external 
genital organs, moderate or expressed infiltration, 
numerous genital fissures. The inflammation was 
accompanied by moderate itching and burning. 
In patients of the 2nd group there were more often 
marked intense edematous hyperemia, excoria-
tion, “crumbly” fur accompanied by intensive itch-
ing and burning (Table 2).

Anamnestic data of patients on the state of gas-
tro-intestinal tract are presented in Table 3.

From the clinical point of view, conspicuous 
is the state of urogenital tract in women with com-
bined CRVVC and CID during the disease recur-
rence: it was not characterized by expressed acute 
inflammatory component in contrast to the com-
pared group. In the majority of patients there 
prevailed infiltration, congestive vaginal mucous 
membrane hyperemia, fissures, “creamy” secre-
tions, itching and burning were moderately ex-
pressed. Moreover, the number and intensity 
of subjective and objective intestinal symptoms 
differed significantly from the comparison group: 
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in 32% of patients – loss of appetite, in 68% - abdom-
inal discomfort and meteorism, in 74% - expressed 
flatulence. None of the patients of the stated group 
were characterized by normal stool: in 52% of wom-
en it was characterized by the changed consistency 
and increase of frequency up to 3 times a day, 48% 
had complaints about regular constipations con-

tinuing from 2 to 5 days. Undoubtedly, gathering 
of anamnesis in patients with CRVVC in relation 
to the state of GIT can afford the practicing physi-
cian ground for suspecting a particular pathology 
and targeted planning of examination and further 
rational treatment.

Table 2
Objective symptoms in women with CRVVC 

Clinical symptoms
n= 50

%

CRVVC+CID CRVVC

n=100 %

Genital changes

congestive hyperemia + moderate infiltration 
+ fissure + «creamy» fur

22 44 18 18*

intense edematous hyperemia + excoriation + 
“crumbly” fur

5 10 43 43*

moderate hyperemia + single excoriations 20 40 32 32

subjective symp-
toms

itching
no evidence 4 8 2 2

moderate 35 70 41 41*
intense 11 22 57 57

burning 
no evidence 21 42 5 5

moderate 19 38 57 57*
intense 10 20 38 38*

* - value for Mann–Whitney U test (significance of differences by the comparison of groups P<0,05)

Table 3
Intestinal changes in women with CRVVC

Changes 
n=50

CRVVC+CID CRVVC
% n=100 %

Appetite
normal 34 68 97 97
reduced 16 32 3 3*

Flatulence 37 74 51 51*
Abdominal discomfort, meteorism 34 68 47 47*

stool type
formed once a day - - 69 69*

constipations from 2 to 5 days 24 48 28 28*
loose stool 2-3 times a day 26 52 3 3*

* - z-criterion (significance of differences by the comparison of groups Р≤0,05)

The vaginal culture examination of patients 
of the 1st group showed: C. albicans – in 38 patients 
(in 76%), C. krusei – in 10 (in 20%), C. glabrata – 
in 2 (in 10%). The intestinal examination revealed 
in the 1st group revealed: C. albicans – in 35 (70%), 
C. krusei – in 11 (22%), C. glabrata – in 3 (6%), С. 
tropicalis – in 1 (2%). Moreover, in 43 (86%) wom-
en of the 1st group the fungi cultures from vagina 
and intestine were identical: C. albicans – in 33 
(66%) patients, C. krusei – in 8 (16%), C. glabratа 
– in 2 (4%).

In three patients there was determined the com-
bination C. albicans (vagina) + C. krusei (intestine), 
in two – C. krusei (vagina) + C. albicans (intestine), 
in one – C. albicans (vagina) + С. tropicalis (intes-

tine), in one – C. albicans (vagina) + C. glabratа (in-
testine).

The study of Candida spp. sensitivity to antimy-
cotics isolated from the vagina of patients of the 1st 
group showed that 100% of C. albicans cultures 
were sensitive to nystatin, 68,4% - to fluconazole, 
65,8% - to clotrimazole and itraconasole, 60,5% - 
to ketoconazole, 47,4% - to amphotericin B.

The study of Candida spp. sensitivity to anti-
mycotics isolated from the intestine of patients 
of the 1st group showed that 100% of C. albicans 
cultures were sensitive to nystatin, 68,6% - to clo-
trimazole, 65,7% - to itraconasole, 62,9% - to fluco-
nazole, 60% - to ketoconazole, 48,6% - to amphoter-
icin (Figure 1).
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Figure 1.  
Sensitivity of С. albicans cultures isolated from vagina and intestine to antimycotics (disk diffusion test)

All 10 C.krusei cultures isolated from the vagi-
na and intestine of patients of the 1st group were 
sensitive to nystatin and resistant to fluconazole. 
7 C.krusei cultures were sensitive to clotrimazole, 
5 – to ketoconazole, 4 – to itraconasole, 2 – to am-
photericin B. One C.glabrata culture was resistant 

to fluconazole, second – to fluconazole, clotrima-
zole and amphotericin B (Figure 2).

11 C.krusei cultures isolated from the intestine 
of patients of the 1st group were sensitive to ny-
statin and resistant to fluconazole, 6 cultures were 
sensitive to clotrimazole, 3 – itraconasole, 5 - to ke-
toconazole (Figure 2).

Figure 2. 
Sensitivity of С. krusei cultures isolated from vagina and intestine to antimycotics (disk diffusion test)

С. tropicalis culture was sensitive to nystatin, 
clotrimazole, ketoconazole. One C. glabrata culture 
was resistant to fluconazole and ketoconazole, sec-
ond – to fluconazole, ketoconazole, clotrimazole, 
third – to fluconazole, ketoconazole and amphoter-
icin B.

The analysis of data presented in Figures 1 and 2 
allows to state that the sensitivity of Candida fun-
gi – both С.albicans and C.non-albicans, isolated 
from two locuses – vagina and intestine, is practi-
cally identical which gives the practicing physician 
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the opportunity to prescribe one antifungal drug 
for sanation of both locuses. 

The fungi cultures isolated from the vagi-
na of patients of the 2nd group were presented 

in the following way:  C. albicans – in 82 (82%) out 
of 100 patients, C. krusei – in 7 (7%), C. glabrata 
– in 11 (11%). Table 4 shows the results of study 
of Сandida spp. fungi sensitivity. 

Table 4
Sensitivity Сandida spp. fungi isolated from the vagina of women of the 2nd group to antimycotics (abs./%)

Candida spp. nystatin fluconazole clotrimazole itraconasole ketoconazole amphotericin

C. albicans 82/100 54/65,9 63/76,8 51/62,2 49/59,8 47/57,3

C. krusei 7/100 - 6/85,7 2/28,6 2/28,6 6/85,7

C. glabrata 11/100 - 9/81,8 4/36,7 4/36,7 4/36,7

According to the study results, all Candida spp. 
fungi cultures isolated from women with CRVVC 
of both groups possessed the highest sensitivity 
to the polyene antimycotic – nystatin. 

At the present time, there is available one more 
polyene drug – natamycin which is, according 
to the Federal Recommendations of RSDV 2013, 
recommended for VVC treatment.

The comparative analysis of minimal con-
centrations of nystatin and natamycin inhibiting 
the growth of Candida fungi (Tables 5, 6, 7) re-
vealed that the majority of Candida spp. cultures 
isolated from vagina (65%) and intestine (80%) are 
mostly sensitive to the lowest concentrations of na-
tamycin and 94, respectively, to high concentra-
tions of nystatin. 

Table 5
Minimal concentrations of nystatin and natamycin inhibiting the growth of Candida spp. isolated from the vagina of 

women of the 1st group 

Candida spp. 
(number of 

cultures)

medication dilution (mg/ml) 

1 dil. 2 dil. 3 dil. 4 dil. 5 dil. 6 dil.

nys. nat. nys. nat. nys. nat. nys. nat. nys. nat. nys. nat.

С. albicans 
(38) 22 - 13 - 1 6 2 16 1 14 - 2

C. krusei 
(10) 10 - - - - 5 - 3 - 1 - 1

C. glabrata 
(2) 1 - 1 - - 1 - 1 - - - -

Table 6
Minimal concentrations of nystatin and natamycin inhibiting the growth of Candida spp. isolated from the intestine of 

women of the 1st group 

Candida 
spp. (num-

ber of 
cultures)

medication dilution (mg/ml)
1 dil. 2 dil. 3 dil. 4 dil. 5 dil. 6 dil.

nys. nat. nys. nat. nys. nat. nys. nat. nys. nat. nys. nat.

С. 
albicans 

(35)
23 - 9 - 1 8 2 18 - 8 - 1

C. krusei 
(11) 9 - 2 - - 6 - 5 - - - -

C. 
glabrata 

(3)
1 - 2 - - 1 - 2 - - - -

C. tropica-
lis (1) - - 1 - - - - - - 1 - -
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Table 7
Minimal concentrations of nystatin and natamycin inhibiting the growth of Candida spp.  

isolated from the vagina of women of the 2nd group

Candi-
da spp. 

(number of 
cultures)

medication dilution (mg/ml)
1 dil. 2 dil. 3 dil. 4 dil. 5 dil. 6 dil.

nys. nat. nys. nat. nys. nat. nys. nat. nys. nat. nys. nat.
С. albicans 

(82) 37 - 40 - 5 4 - 41 - 22 - 15

C. krusei 
(7) 6 - 1 - - 2 - 3 - 2 - -

C. glabrata 
(11) 8 - 3 - - 1 - 8 - 2 - -

The results of our microbiological study al-
lowed us to choose natamycin as an etiotropic 
medication both for the treatment of CRVVC recur-
rence and long-term maintenance therapy. 

After the course of CRVVC recurrence ther-
apy the clinical recovery was observed in all 
(100%) patients of both groups. The culture study 
was performed in 10 days after the termination 
of therapy. According to its results, in 86% of pa-
tients the growth of fungi in the vagina was not 
registered, in 24% of women the titer of Candida 
fungi constituted less than 103 cfu/ml. According 
to the culture study of the intestinal material of 1st 
group patients receiving oral gastroresistant tab-
lets in addition to vaginal suppositories of natamy-

cin, the growth of fungi was not observed in 100% 
of patients.

After the course of maintenance therapy with 
natamycin, the CRVVC recurrence developed 
in 1 woman of the 1st group and 1 woman of the 2a 
group, which was determined by the  noncompli-
ance of drug therapy. The effectiveness of mainte-
nance therapy with natamycin constituted 98%.  

After the course of maintenance therapy, in 6 
patients receiving fluconazole orally and 5 patients 
receiving clotrimazole intravaginally there devel-
oped the clinical picture of CRVVC recurrence, 
while the titer of fungi in the vagina was ≥ 104 cfu/
ml. The natamycin treatment, in comparison to flu-
conazole (р = 0,008)  and clotrimazole (р = 0,024) 
treatment, turned out to be more effective (Table 8). 

Table 8
The effectiveness of maintenance therapy by CRVVC in women

Medications
1st group

natamycin
(n=50)

2a group
natamycin

 n=50

2b group
fluconazole 

n=25

2c group
clotrimazole 

n=25

Criterion
P 1, 2а – 2b

Criterion
P 1, 2а – 2c

Rate of recovery 0,98 0,98 0,76 0,8 0,008 0,024

Conclusion
Consequently, by combined candida disease 

of vagina and intestine in women with CRVVC, 
the microbiota of both locuses is prevailed by C.al-
bicans fungi, respectively: 76% - in the vagina, 
70% - in the intestine; C. non-albicans fungi – 24% 
- in the vagina, 30% - in the intestine. In 86% of pa-
tients Candida fungi cultures isolated from vagina 
and intestine were identical.

In our opinion, by history taking, the practic-
ing physician should specificate possible changes 
in patients with CRVVC connected with intes-
tine. The obtained data can considerably simplify 
the pathogenic diagnosis, and, thus, to improve 
the approach to CRVVC recurrence treatment.

Our microbiological researches showed 
the highest sensitivity of Candida fungi (albicans 
and non-albicans) to natamycin which became 
the ground for prescribing the given drug to pa-
tients with CRVVC recurrence with not only dam-

aged urogenital tract (intravaginally), but also 
to patients with combined vaginal candidiasis 
with candidal intestinal dysbiosys (intravaginal-
ly and orally), and also for maintenance 6-month 
therapy of CRVVC (intravaginally). 

The effectiveness of the suggested approach 
to treatment of women with combined CRVVC 
and CID constituted: after the main therapy course 
– 100%, after the maintenance therapy course – 
98%. the suggested approach treatment of women 
with combined CRVVC and CID can be recom-
mended for use by dermatovenerologists and ob-
stetrician-gynaecologists. 
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PECULIARITIES OF CLINICAL PICTURE IN PATIENTS WITH 
PSORIATIC ARTHRITIS WITH LIPID STORAGE DISEASE
Irkutsk State Medical University, Irkutsk

A.I. Yakubovich, L.S. Saldamayeva

The clinical features of joint and skin syndromes in 120 patients with psoriatic arthritis with lipid storage 
disease were studied. The clinical forms of psoriasis were prevalent in patients with vulgar (50%) and exudative 
psoriasis (33.3%). The clinical forms of PA were dominated by the distal form and oligoarthritis, respectively, 
38.3% and 39.3% of patients. Patients with a prescription of psoriasis for (more than 10 years (53.3%)), with 
a prescription of articular syndrome from 1 to 5 years (36.7%) prevailed. There were established specific features 
of the clinical picture and course of psoriatic arthritis against a background of lipid storage disease characterized 
by the predominance of the distal and oligoartritic variants of the joint syndrome, with the duration of arthritis 
from 5 to 10 years, with a minimum and average degree of activity.
Key words: psoriasis, psoriatic arthritis, articular syndrome, skin syndrome, dyslipidemia.

The etiology and pathogenesis of psoriasis 
and psoriatic arthritis (PA) has been the focus 
of numerous clinic-epidemiological studies over 
the whole period of  dermatology development 
and, in recent years, of molecular genetic research-
es [3, 6, 8, 9, 10]. The majority of patients with pso-
riatic arthritis are characterized by the association 
of dyslipidemia with high inflammatory activity 
of arthritis, which causes subclinical manifestations 
of atherosclerosis [2]. Considering that in patients 
with psoriatic arthritis there is observed high fre-
quency of metabolic disorders, consequently, there 
grows the risk of cardio-vascular complications, 
the search of means of increasing the efficiency 
of pathogenetically reasonable methods of psoriatic 
arthritis treatment with due account for metabolic 
disorders is quite topical. In this regard, the study 
of clinical peculiarities of articular and dermal syn-

dromes in patients with psoriatic arthritis with lip-
id storage disease presents scientific interest.

Research objective: the study of clinical pecu-
liarities of articular and dermal syndromes in pa-
tients with psoriatic arthritis with lipid storage dis-
ease.

Materials and methods
The studied sample included 120 patients with 

psoriatic arthritis at the age from 21 to 66 years, 66 
men and 54 women. The average age of patients 
constituted 48 years. 41,7% - patients at the age 
from 41 to 50, 27,5% - patients at the age from 51 
to 60, 15% - patients at the age from 31 to 40, 10% 
- patients at the age over 60 and 5,8% - patients 
at the age from 21 to 30. The distribution of patients 
according to age and sex is presented in Table 1. 

Table 1 
Distribution of patients with psoriatic arthritis according to age and sex 

(n=120)

Age group
N (number)

%
Men Women

21-30 years 4 3 5,8
31-40 years 10 8 15,0
41-50 years 28 22 41,7
51-60 years 16 17 27,5

Over 60 years 8 4 10,0
Total 66 54 100

PA was diagnosed by rheumatologist on the basis 
of complaints, clinical examination, clinic-anatomical 
variant of articular syndrome, degree of activity of ar-
ticular process, x-ray examination of joints and spine 
considering international criteria of diagnosis ac-
cording to CASPAR, 2006 [4, 12]. The dermal syn-
drome was estimated by means of PASI index (Pso-
riasis Area and Severity Index) [5]. The intensity 

of symptoms (erythema, infiltration, peeling) was 
evaluated in points from 0 (lack of symptom) to 4 
(highly expressed) and summed; the damage area 
of every body part (head, body, upper and lower 
limbs) was multiplied by the corresponding in-
dex. The minimal index value constituted 0 points, 
maximum – 72 points.
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All patients underwent complex examination 
(general blood analysis, common urine analysis, 
biochemical blood analysis, chest X-ray examina-
tion, joint and spine X-ray examination, consul-
tation of rheumatologist and therapist). The lipid 
exchange was measured after 12-hour starvation 
by determining total cholesterol in blood serum 
and plasm, triglycerids, high-density lipoprotein 
cholesterol, low-density lipoprotein cholesterol 
calculated by computational method according 
to Friedewald formula.

Dyslipidemia criteria were assessed with due 
account for Russia recommendations elaborated 
by the committee of expert of the Russian Society 
of Cardiology in 2009 [1]. 

The statistical data processing of clinical 
and laboratory research implied standard meth-
ods of descriptive and variation statistics using 

simple and multiple linear analysis determining 
an arithmetic mean (M), average error mean (m), 
validity coefficient (P) by means of Student test (t) 
for parametric values. The results were presented 
in the form of М±σ, where M - sample mean, σ – 
sample standard deviation. The statistical process-
ing was conducted on the basis of analysis of ran-
dom variable distribution characterizing the state 
of patients and distribution parameters. Differenc-
es were considered significant by Р <0,05.

Results and discussion 
The duration of articular syndrome in patients 

with psoriatic arthritis constituted from 1 to 25 
years. In 22,5% of patients articular syndrome had 
been observed for more than 6 years, in 20,8% 
of patients – for more than 10 years (Table 2).

Table 2 
Distribution of patients with psoriatic arthritis according to the prescription of articular syndrome (n=120)

Prescription of articular syndrome N (number) %
up to 1 year 24 20,0

from 1 to 5 years 44 36,7
from 6 to 10 years 27 22,5

over 10 years 25 20,8
Total 120 100

The duration of dermal syndrome varied within 
the broad range from 1 to 30 years. In 53,3% of pa-

tients the disease prescription constituted over 10 
years (Table 3).

Table 3
Distribution of patients with psoriatic arthritis according to the prescription of psoriasis (n=120)

Prescription of psoriasis N (number) %
up to 1 year 4 3,3

from 1 to 5 years 20 16,7
from 6 to 10 years 32 26,7

over 10 years 64 53,3
Total 120 100

It was stated that the formation of articular 
syndrome in 70% of patients occurred on the back-
ground of existing dermal manifestations of pso-
riasis, in 30% of cases it was the cause of such 
manifestations. the articular process in the major-
ity of patients (78%) was represented by the distal 

form of arthritis and oligoarthritis. respectively, 
46 (38,3%) patients and 47 (39,3%) patients, poly-
arthritis – 7 (5,8%) patients, spondylarthritis – 10 
patients (8,3%), combination was registered in 10 
patients (8,3%) (Table 4).

Table 4
Distribution of patients with psoriatic arthritis according to the clinical form of arthritis (n=120)

Clinical form of PA N (number) %
distal form 46 38,3

oligoarthritis 47 39,3
polyarthritis 7 5,8

spondylarthritis 10 8,3
combination 10 8,3

Total 120 100
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95,1% of patients were characterized by sero-
negative arthritis, average and low degrees of activ-
ity were registered more often, respectively, 55,6% 
and 30,3%, high degree of PA activity was diag-
nosed in 14,1% of patients. In 60 (50%) patients 
the damage of joints started from pains and inflam-
matory changes in minor joints of hands and feet, 
including distal interphalangeal joints. Clinical 
manifestations of the inflammatory process in dam-
aged joints in 70% of patients were characterized 
by edema, hyperemia. In 65% of patients inflam-
matory joint changes were asymmetric. In 35% 
of patients they localized only in the area of great 
toes. The change of joint configuration was re-
vealed in 80% of patients. Dactylitis was observed 
in 20% of patients. According to the type of articu-
lar syndrome development, 75% of patients were 
characterized by low progressive PA course. 

In such patients, the disease for a long time pro-
ceeded without expressed pains and morning stiff-
ness, without joint deformity and expressed mus-
cle hypotrophy and restraint of movement. High 
progressive course of the disease was registered 
in 25% of patients. This group of patients was char-
acterized by the appearance of steady inflammato-
ry changes of joints in 1-2 years after the disease 
onset. The aggravation of articular process was 
registered 1-2 times a year and correlated with der-
mal syndrome exacerbation. 

Clinical manifestations of psoriasis were char-
acterized by a considerable abundance of erup-
tion. The average PASI index (n=120) constituted 
36,5. The distribution of PA patients depending 
on the clinical form of psoriasis is presented in Ta-
ble 5.

Table 5
Distribution of patients depending on the clinical form of psoriasis  

(n=120)

Clinical form of psoriasis Absolute number %

Vulgar 60 50,0
Exudative 40 33,3
Pustulous 12 10,0

Erythroderma 8 6,7
Total 120 100

According to the present data, 60 (50%) pa-
tients were diagnosed with psoriasis vulgaris. 8 
patients (6,7%) had the form of psoriatic erythro-
derma. In 40 patients (33,3%) there was diagnosed 
psoriasis exudative. The pathological process 
in such patients was characterized by papules 
and plaques cover with grew-yellow scaly-barks, 
and the disease, as a rule, had an extensive na-
ture. In 91 patients (75,8%) the psoriatic process 
was progressive.

The study of anamnesis showed that psori-
asis was seasonal, 81 patients (67,5%) had au-
tumn-winter type of disease, 23 patients (19.2%) 
– spring-summer type, 16 patients (13,3%) – undif-
ferentiated type, by which the patients could not 
associate the aggravation of the disease with par-
ticular type of the year.

The progressive stage was diagnosed in 91 
patients (75,8%), stationary stage – in 29 patients 
(24,2%). According to the duration of recurrence 
there were observed 2 variants: in 75 patients 
(62,5%) the disease recurrence was registered up 
to 2 months, in 45 patients (37,5%) – from 2 to 6 
months. 

The predisposing factors of the disease onset 
were the following: intensive psychoemotional 
loads and stress situations in 50 (41,7%) patients, 
cold-related diseases (ARVI, influenza) and hypo-

thermia in 40 patients (33,3%), systemic alcohol 
consumption was observed in 18 patients (15%), 
solar insolation effect – in 5 (4,2%), administration 
of different medications – in 5 patients (4,2%). In 4 
patients (3,3%) the occurrence of first symptoms 
of the disease and its exacerbation were not con-
nected with trigger factors.

The study of influence of hereditary factors 
showed that the presence of psoriasis was revealed 
in close relatives of 34 PA patients (28,3%), 20 men 
and 14 women.

Genetic predisposition to psoriasis (GP) was 
observed in three lines and two levels of relation: 
maternally, paternally and both lines of relation, 
there were also determined the first and the second 
levels of relation.

Maternally inherited predisposition to psori-
asis was registered in 14 people (41,2% of PA pa-
tients with GP), paternally inherited – in 13 people 
(38,2%), both lines – 7 (20,6%). 

GP to psoriasis was most frequently observed 
in men on mother’s side of the first level of relation.

There were stated peculiarities of clinical pic-
ture and PA course on the background of lipid 
storage disease characterized by prevalence of dis-
tal and oligo- arthritic variants of articular syn-
drome with arthritic prescription from 5 to 10 years 
and minimal and average activity.
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PA on the background of lipid storage disease 
is characterized by the following peculiarities: by ath-
erogenic dyslipidemia of 2b type the number of pa-
tients with polyarthritic and spondiloarthritic variants 
of articular syndrome with  disease prescription over 
10 years with severe forms of psoriasis (exudative, 
pustulous and erythroderma) of average and high 
intensity increased; by the 4th type of dyslipidemia 
and hypercholesterolemia there were more often 
observed distal and oligo- arthritic variants of ar-
ticular syndrome with arthritic prescription from 
5 to 10 years with psoriasis vulgaris and minimal 
intensity. The analysis of dyslipidemia incidence de-
pending on the age of patients revealed the correla-
tion with the age of patients – increase of incidence 
in the age group over 51 years.

Thus, in the studied sample, the correlation 
of men and women constituted – 1,2:1, the aver-
age age of PA patients – 48 years. The major part 
(62,5%) of patients were at the age from 21 to 50 
years.

The articular process in the majority of patients 
(77,6%) was presented by distal from and oligoar-
thritis, according to the literature, such variants are 
registered in 75% [11].

According to the literature data, rheumatic fac-
tor is observed in 12% of patients, in the current 
study – in 5% [1].

Average and low degrees of intensity were reg-
istered more often, 55,6% and 30,3% respectively, 
while the high degree of PA activity was diag-
nosed in 14,1% of patients. According to the char-
acter of articular syndrome development, 75% 
of patients were characterized by low progressive 
PA course, when the disease for a long time pro-
ceeded without expressed pains and morning stiff-
ness, without joint deformity and expressed mus-
cle hypotrophy and restraint of movement which 
corresponds to the data of literature [12]. High 
progressive course of the disease was registered 
in 25% of patients, was characterized by the devel-
opment of steady inflammatory changes of joints 
in 1-2 years after the disease onset. The aggrava-
tion of articular process was registered 1-2 times 
a year and correlated with dermal syndrome ex-
acerbation. In 22,5% the prescription of articular 
syndrome constituted over 6 years, in 20,8% - over 
10 years.

Clinical forms of psoriasis were prevailed by vulgar 
(50%) and exudative psoriasis (33,3%). Amon clinical 
anatomic variants of articular process there prevailed 
distal and distal and oligoartritic variants, 38,3% 
and 39,3% of patients, respectively. The average 
PASI index = 36,5. The onset of psoriasis is more 
often observed at the age of 21-30 years (58,3%). 
There prevailed patients with psoriasis prescrip-
tion over 10 years (53,3%), articular syndrome 
prescription from 1 to 5 years 936,7%). 81 patients 
(67,5%) were characterized by autumn-winter type 
of the disease. Among possible causes of psoriasis 

aggravation the majority of patients (41,7%) stated 
psychoemotional stress and cold-related diseases 
(33,3%). The evaluation of clinical course in terms 
of psoriasis aggravation frequency showed that 
in the majority of patients psoriasis exacerbation 
happened in 76 (63,3%) twice a year. The progres-
sive stage was diagnosed in the overwhelming 
majority of patients – 91 (75,8%), stationary stage 
– in 29 (24,2%). The recurrence of dermal syndrome 
lasted up to 2 months in 75 patients (62,5%). 

The highest rate among concomitant diseases ac-
counted for cardio-vascular diseases – 42 (35%).

Psoriatic arthritis on the background of lipid 
storage disease is characterized by the following pe-
culiarities: by atherogenic dyslipidemia of 2b type 
the number of patients with polyarthritic and spon-
diloarthritic variants of articular syndrome with  dis-
ease prescription over 10 years with severe forms 
of psoriasis (exudative, pustulous and erythroderma) 
of average and high intensity increased; by the 4th 
type of dyslipidemia and hypercholesterolemia there 
were more often observed distal and oligo- arthritic 
variants of articular syndrome with arthritic pre-
scription from 5 to 10 years with psoriasis vulgaris 
and minimal intensity. The analysis of dyslipidemia 
incidence depending on the age of patients revealed 
the correlation with the age of patients – increase 
of incidence in the age group over 51 years.
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