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The immune status of 123 out-patient women of a reproductive age with pelvic inflammatory disease (PID) was studied.
Immunodeficiency was observed in 100 (81 %) patients: B-type in 46 (56 %), T-type — 27 (34 %), and admixed type —
10 (8 %) patients. Women with deficient humoral immunity did not have Enterococcus faecalis, which was present in women
with deficient cellular immunity — 6 (18 %) or admixed type — 5 (15 %), and 100 % of those with PID. Some patients with
B-type immunodeficiency had Chlamydia trachomatis — in 13 (23 %) or Escherichia coli — 5 (9 %).

Keywords: pelvic inflammatory disease, microflora, urogenital tract, microbial associations, immunodeficiency, cellular
immunity, humoral immunity

N3y4eH MMMYHHbIN cTaTtyc 123 XeHLWwMH penpoaykTMBHOro Bo3pacTta C BocnanutesbHbiMM 3ab0neBaHNsIMN OpPraHoB
manoro taza (B30OMT) B nonuknnHmnyeckmnx ycnoeusix ropoga Ctasponons. MiccnegoBaHme nokasasno, 4TO COCTOSIHUE M-
MyHozeduumTa Habnoganocb y 100 naumeHTok (81 %): no B-tuny —y 46 (56 %), no T-tuny — y 27 (34 %), no cmewaH-
HomMy Tuny —y 10 (8 %). BbinO yCTAaHOBAEHO, YTO Y XEHLMH C AednumToM rymopanbHOro 3BeHa UMMyHUTETa Enterococ-
cus faecalis He BblAENANCs, BMECTE C TEM 0OHapyxmBancs npu geduumTte KNeTo4HOro 3BeHa — y 6 60nbHbIX (18 %) 1 npu
cMelwaHHoMm Tune —y 5 (15 %). Mpw aTOM BblAeneHne Bo30yauTens BCeraa conpoBoXaanoch BblpaXeHHbIMU KITMHNYECKUMU
nposisneHnsmu B3OMT. ¥ naumeHToK ¢ MMMyHoZenpeccuein no B-tuny B 60nbLUMHCTBE clydaes BbisBnasnanuck Chlamydia
trachomatis —y 13 xeHwuH (23 %) n Escherichia coli—y 5 (9 %).

KnoueBble cioBa: BocrnaanTesbHble 3a001eBaHusi OpraHoB MaJioro Ta3a, MUKpog0pa yporeHUTaabHOro Tpakta, Muy-
KpoG6Hble accoumaLy, UMMYHOAEPULINT, KIETOYHbIN UMMYHUTET, F'YMOPasbHbIA UMMYHUTET
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gynecologic pathology, occurs in 60-65 % of
gynecologic patients [1, 2, 3], and is the most
frequent cause of poor reproductive health in women,
with a high medical, social and economic burden [4,
5, 6]. According to the National Center of Control,
the case rate of PID in the US is about 1 million cases

Pelvic inflammatory disease (PID), a widespread

annually, that is 1 in 10 women of reproductive age
has chronic inflammation of organs in the small
pelvis, and 1 in 4 of these women have complications
[7,8,9,10].

Immunodeficiency (ID) has an important role in
the pathogenesis of PID [11, 12], and a weakened
immune system leads to chronic disease and recurrence

493



OPUTUHAAbBHBIE UCCAEAOBAHUA

AKYLLUEPCTBO M TMHEKOAOTHS

ORIGINAL RESEARCH
Obstetrics and gynecology

involving various organs and systems [13, 14].
Furthermore, immunodepression leads to disturbances
of microbiocenosis in the urogenital tract [15, 16].

The aim of this study was to evaluate the immune
status of out-patient women of reproductive age with PID
and to assess their pathogenic microorganisms.

Material and Methods. Overall, 123 patients of
reproductive age with pathological changes in the
microbiota of the urogenital pathway were examined.
Diagnoses were established on the basis of complaints,
anamnesis, a clinical picture of disease, results of clinical
laboratory inspection including dabs of vaginal and
cervical flora, diagnosis of «latent» infections (Chlamydia
trachomatis, Mycoplasma genitalium and hominis,
Ureaplasma spp., Trichomonas vaginalis) by polymerase
chain reaction, bacterial crops of microflora from the
cervical channel (with determination of sensitivity of
the allocated microorganisms to antibacterial and
antifungal medicines), and dabs of atypical cells or
Pap smears. Blood and serum were used to assess the
general immunoreactivity by the following methods:
1) immunocytochemistry using monoclonal antibodies to
immunophenotype subpopulations of lymphocytes; and
2) radial diffusion using a method reported by Mancini to
measure levels of immunoglobulin Ig G, Ig A, and Ig M.

Exclusion criteria were gonorrheal or herpetic
cervicitis, or conditions of ID connected with the
accompanying somatic pathology.

The obtained data underwent statistical analysis
by Student’s t-test and Fisher’s exact test. Statistical
significance was assumed when p<0.05.

Results and Discussion. The immune response
in patients with PID is formed under the influence of
many different factors. In this regard, the anamnesis
of patients was studied in detail. The patients had
frequent respiratory viral diseases in 50 (41 %), recurring
tonsillitis — 50 (41 %), chickenpox — 40 (33 %), measles —
11 (9 %) and other infectious diseases. One in 3 patients
had chronic bilateral adnexitis in remission. Forty
(32 %) women had anamnesis of sexually transmitted
infections. In the gynecologic anamnesis the following
nosological forms were noted: a small myoma in the
uterusin 15 (12 %), premenstrual syndrome — 12 (10 %),
diffuse fibrocystic mastopathy — 12 (10 %), diffuse form
of adenomyosis — 10 (8 %), dysfunction of the ovaries
in the reproductive period — 10 (8 %), chronic cystitis in
remission — 8 (7 %), polycystic ovary syndrome — 6 (5 %),
dysmenorrhea — 5 (4 %), retention cysts of the ovaries —
5 (4 %), insufficiency of the luteal phase — 4 (3 %),
hyperprolactinemia controlled by pharmacological
agents — 3 (2.4 %), insulin resistance — 3 (2.4 %),
syndrome of increased androgens of mixed genesis —
2 (2 %), tubal peritoneal infertility — 2 (2 %), infertility of
mixed genesis — 2 (2 %), endocrine infertility — 2 (2 %),
papilloma virus — 2 (2 %), and recurring genital herpes in
remission — 2 (2 %).

Patients with the following accompanying
somatopathies were noted: chronic gastritis — 10 (8 %),
myopia of moderate severity — 3 (2.4 %), varicose veins
of the lower extremities — 3 (2.4 %), biliary dyskinesia —
2 (2 %), chronic pyelonephritis — 2 (2 %), and pollinosis —
2 (2 %).

Different forms of PID were noted: aerobic vaginitis
in 55 (45 %), chronic cervicitis — 35 (28 %), cervicitis
associated with Enterococcus faecalis — 23 (19 %),
mycotic vulvovaginitis — 23 (19 %), bacterial vaginosis —
11 (9 %), ureaplasmic cervicitis — 8 (7 %), chlamydial
cervicitis — 6 (5 %), and cervicitis associated with
Escherichia coli — 6 (5 %), E. aerogenes — 3 (2 %), or
Staphylococcus aureus — 2 (2 %). The assessment of
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microbial number indicated body height in individuals
with cervicitis was associated with E. aerogenes in 3,
St. aureus in 2, and E. faecalis in 23. Of all microbial
associations in 50 (41 %), the most common were
E. faecalis, E. coli, Candida spp., and C. trachomatis.
Immunologic analysis of patient’s ID indicated that
100 (81 %) patients (Table 1) had B-type in 56 (46 %),
T-type — 34 (27 %), or admixed type — 10 (8 %). Normal
immune conditions were observed in 23 patients.

Table 1
The characteristic of indicators of systemic immunity
in women with PID (n=100) (M+m)

- Patients
Patients | Patients yith an 1D
with an ID an ID on the
Indicators Rate on B-type on T-type admixed
(n=56, (n—3¥1p type
46 %) 2oy (n=10,
27 %) 8 %)
k?‘é‘é}’fytes' 43-7.5 | 5.140.18 | 5.1440.18 | 3.84£0.17
Lympho- _
cytes, % 23-45 20+2.01 30+2.13 | 25.1£2.15
T-Lym-
phocytes 41-70 55.1+8.24 39+5.12 | 43.1+6.18
(CD3), %
T-sup-
pressors 17-25 19.3+£2.11 | 16.1+2.11 | 19.1£3.18
(CD8), %
T-helpers
(CD4), % 23-48 26.4+2.23 | 28.1£2.17 | 30.2+3.11
CD4/CD8 1.1-2.2 3.1+0.3 1.8+£0.18 | 1.56+0.11
B-Lympho-
cytes 22.043.5 | 18.1£2.12 | 19.1£2.11 | 25.2+0.1
(CD22), %
CD3/CD22 | 2.4+0.5 | 3.05+0.13 | 2.1£0.11 1.7+0.12
Ig A, g/ml 0.8-2.8 0.3£0.12 | 2.82£0.13 | 4.94+0.11
Ig M, g/ml 0.5-1.9 0.7£0.17 | 1.43£0.14 | 4.96%1.16
Ig G, g/ml | 54-16.1 | 9.1£2.21 | 19.42+3.1 |15.77+3.11
CICs (con-
ventig)nal 10.0-54.0 [66.42+10.24(143.1+15.13|82.2+10.18
units

The main changes in indicators of deficient cellular
immunity were reduced numbers of T-type of ymphocytes
(39.0+£5.12) and the CD3/CD22 (2.1£0.11) index.
Patients with ID had reduced numbers of B lymphocytes
(18.1+£2.12). This indicated the reduced production of
antibodies in ID patients compared with normal subjects.

A deficiency of immunity with the admixed type was
noted in patients with leukopenia and lymphopenia and
characterized by a shift in CD3/CD22 towards activation
of humoral immunity and high levels of IgA (4.9+£0.11),
IgM (4.96+1.16), and IgG (82.2+10.18).

Normal immune system conditions were noted in
19 patients (83 %), of which 4 (17 %) had moderately
increased levels of IgA, IgM, 1gG and circulating immune
complexes (CICs).

We found that aerobic vaginitis was present in women
with T-type in 13 (38 %), B-type — 20 (36 %), or admixed
type - 2 (20 %) ID, and in 17 (74 %) women with standard
immunity. The existence of chronic cervicitis was observed
in 12 patients with T cell deficiency (35 %), 15 with B cell
deficiency (27 %), 5 with admixed deficiency (50 %), and
7 with normal immunity (30 %).

Patients with a deficiency in cellular immunity were
positive for microflora in the vagina and the cervical
channel (Table 2): Candida spp. in 6 (18 %), E. faecalis —
5(15%), Gardnerella vaginalis — 3 (9 %), U. spp. -2 (6 %),
St. agalactiae — 1 (3 %), and E. aerogenes — 1 (3 %).
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Table 2
Changes of the immune status of women
with PID depending on the microbiota present
in the urogenital tract (n=123)

Patients with Patients with I;antiIeDntosn\AéiﬁQ
an ID on B-type an ID on T-type admixed type
(n=56, 46 %) (n=34, 27 %) (n210 BX/E)

: n=15 | Aerobic n=13 |Enterococ- n=3
Candida spp. | 7o, |vaginitis |37 % |cus faecalis |30 %
Enterococcus | n=14 | Candida n=6 |Gardnerella | n=2
faecalis 25 % | spp. 18 % | vaginalis 20 %
Chlamydia n=13 | Enterococ- |n=5 |Escherichia | n=2
trachomatis | 23 % | cus faecalis | 15 % | coli 20 %
Ureaplasma n=5 | Chronic n=4 | Entero-
spp. 9 % | cervicitis 12 % | pacter aero- | n=1
Escherichia | n=5 |Gardnerella|n=3 |genes+ |10 %
coli 9% |vaginalis |9 % |Leptothrix
Staphylococ- | n=2
cus aureus 4 % |Ureaplas- |n=2 |Ureaplasma | n=1
Mycoplasma | n=1 |ma spp. 6% |spp. 10 %
genitalium 1.5%

Streptococ-
Mycoplasma cus agalac-
hominis+ n=1 |tiae+ n=1 |Candida n=1
Enterobacter | 1.5 % | Entero- 3% |spp. 10 %
aerogenes bacter

aerogenes

Analysis of microbiota in the urogenital tract of
patients with a deficiency in humoral immunity indicated
the following microorganisms were present: Candida spp.
in 15 (27 %), E. faecalis — 14 (25 %), C. trachomatis -

13 (23 %), E. coli—-5 (9 %), U. spp. — 5 (9 %), St. aureus —
2 (4 %), M. genitalium — 1 (1.5 %), and E. aerogenes +
M. hominis — 1 (1.5 %). Analysis of microbiota in the
urogenital tract of patients with admixed type ID had
the following microorganisms: E. faecalis — 3 (30 %),
G. vaginalis — 2 (20 %), E. coli — 2 (20 %), U. spp. -
1 (10 %), Candida spp. — 1 (10 %), and E. aerogenes +
Leptothrix — 1 (10 %).

In 23 patients (19 %) with normal levels of immunity
with microflora in the urogenital tract developed aerobic
vaginitis — 17 (74 %), chronic cervicitis — 7 (30 %), or
candidosis vulvovaginitis — 4 (17 %).

Ureaplasma spp. was found in all ID groups and its
quantitative assessment was not higher than 104, and
indicated moderate signs of PID. Patients with humoral
ID did not have E. faecalis, but it was found in those
with cellular ID in 6 (18 %) or admixed type — 5 (15 %),
and was found in all cases of PID. Patients with B-type
ID had C. trachomatis in 13 (23 %), E. coli — 5 (9 %),
M. genitalium — 1 (2 %), M. hominis — 1 (2 %), and St.
aureus —1(2%). C. trachomatis was not noted in patients
cellular or admixed type ID.

Conclusions. Of 100 (81 %) out-patient women
with PID 46 % had B-type, 27 % had T-type, and 8 %
had admixed type. Patients with T-type ID had moderate
clinical symptoms, whereas patients with humoral or
admixed type ID developed PID symptoms. Depending on
the ID type, the type of microorganisms in the microbiota
of the urogenital tract differed significantly, especially in
those with B-type or admixed type. Patients with humoral
ID did not have E. faecalis. Patients with B-type ID
commonly had C. trachomatis and E. coli.
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COMPREHENSIVE RISK ASSESSMENT OF EPIDEMIOLOGICAL SITUATION
AGGRAVATION AS REGARDS NATURAL-FOCAL INFECTIOUS DISEASES
DURING THE XXI FIFA WORLD CUP IN THE RUSSIAN FEDERATION IN 2018

Udovichenko S. K. !, Ivanova A. V. !, Toporkov V. P. !, Kouklev E. V. !, Kuznetsov A. A. 1,
Tarasov M. A. 2, Sludsky A. A. ', Boiko A. V. !

1 Russian Research Anti-Plague Institute «Microben, Saratov, Russian Federation
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KOMNAEKCHASl OLEHKA PUCKOB OCAOXHEHUA
SNUAEMUOAOTUYECKOU OBCTAHOBKMU MO NMPUPOAHO-O4YATOBbIM
UHPEKLLUOHHbIM BOAE3HAM NMPU NPOBEAEHUN XXI HEMINUOHATA
MUPA MO $YTEOAY B POCCUNCKOM PEAEPALLUN B 2018 r.

C. K. YaosuuyeHko ', A. B. UsaHosa |, B. . Tonopkos ', E. B. Kykaes !, A. A. KysHeunos ',
M. A. Tapacos 2, A. A. CAyackuit |, A. B. Boiko !

1 PocCUMICKMI1 HOYYHO-UCCAEAOBATEABCKMIA MPOTUBOYYMHbIN MHCTUTYT (MUKPOGY,
CaparTos, Poccumrckas Pesepaums

2 LLeHTp rurueHsl u anMaeMmoAorn CapaToBckon o6AaCTH,
Poccunckas Peaepaums

The paper identifies major epidemiological threats associated with holding the XXI World Cup in 11 cities of the Russian
Federationio Epidemiological conjuncture of enzootic natural focal infectious diseases of bacterial and viral etiology
registered in FWC-2018 host-entities was analyzed from the standpoint of epidemiological risk. It is shown that hemorrhagic
fever with renal syndrome was the most significant internal threat for the Republic of Tatarstan and Mordovia, Samara and
Nizhny Novgorod Regions, Ixodidae tick-borne borreliosis — for Moscow, Saint Petersburg, and Sverdlovsk Region. The
average risk of tick-borne viral encephalitis was determined for the Sverdlovsk Region. During the World Cup-2018, the
probability of Crimean hemorrhagic fever occurrence existed in the Rostov Region (medium risk), West Nile fever — in
Volgograd Region (medium risk). A clearer understanding of the epidemiological threats picture enabled us to formulate
better strategies and possible to scientifically substantiate a set of preventive measures in areas of epidemiological risk.

Keywords: natural-focal infectious diseases, epidemiological risk, comprehensive risk assessment, FIFA World Cup-2018

OnpepeneHbl aNNMAEMMONOrMyeckne yrposbl, conpsixxeHHble ¢ nposegeHmem B 11 ropogax Poccuiickon depepaumn
XXI YHemnnoHata mumpa no ¢ytéony (HM-2018). NMpoBeneH aHaNM3 anUMAEMNONIOrMYECKOM KOHbIOHKTYPbI MO 9HAEMUYHbLIM
(3H300TUYHBLIM) MPUPOAHO-04YaroBbIM NHPEKLIMOHHBIM 60NE3HAM BakTepUanbHOM N BUPYCHOW STUOIOMMN B MPUHUMAIOLLNX
YM-2018 cybbekTax. [TokazaHo, 4TO remopparmyeckas amxopazka c noYeyHbIM CUHOPOMOM siBAsfiack Hanbosee 3Ha4Yn-
MOW BHYTPEHHEN yrpo3oin ans pecnybnuk Tatapctad n Mopaosusi, Camapckoii u Huxeroponckoi obnactei; nkcogoBble
kneweBble 6oppennodbl — ana Mocksbl, CaHkT-lMeTepbypra n CeBepAnoBCcKon ob6nactu. [Ans Knewesoro BUPYCHOro aHLe-
danuTta cpegHuii puck onpeaeneH ons Ceepanosckon obnactu. B nepnon nposenerHns YM-2018 BeposSTHOCTb BO3HUKHO-
BeHus cnydyaes 3ab0sieBaHUs KPbIMCKOW reMopparmyeckoi nnxopaakon cyuiectsoBasna B PocToBckoi ob6nacTtu (cpeaHuit
puck), nnxopaakoin 3anagHoro Huna — Bonrorpaackoi obnactu (cpenHuin puck). Takum obpasom, auddepeHumposaHmne
N PaHXMPOBAHNE BHYTPEHHUX SNNAEMNONONMYECKNX YTPO3 MO CTEMNEHN ONACHOCTW NO3BOMA0 060CHOBATL KOMMJIEKC MPO-
durnakTUYecknx MeponpuUaTUiA B 30HaxX 3aNMAEMUONIONMYECKOro PUCKa.

KnoyeBbie cioBa: rnpupoaHo-o4aroBble MHGEKLUMOHHbIE 601€3HM, INMUAEMMUOSIOrMYECKUIA PUCK, KOMIMIEKCHas! OLleHKa
pucka, YM-2018
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