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Patologie towarzyszące, wysoka śmiertelność i znaczny spadek jakości

życia stanowią duży problem dla osób z upośledzeniem odporności, w

tym dla kobiet w wieku rozrodczym. Kryteria prognostyczne mogą okazać

się pomocne w terapii zmian przedrakowych nabłonka szyjki macicy.

Celem badania było wyszczególnienie odrębności cytologicznych

nabłonka szyjki macicy u kobiet z niedoborem odporności i zespo-

łem uzależnienia od alkoholu w korelacji do poziomu limfocytów CD4+.

Materiał i metody. Praca badawcza polegała na ocenie wskaźników

cytologicznych kobiet, podzielonych na 3 grupy: (grupa chorych z

potwierdzonym AIDS i przewlekłym ZZA, grupa kobiet z przewlekłym

ZZA, grupa kontrolna). Pomiar ilości limfocytów CD4+ prowadzono

według progów ustalonych na poziomie 100-350-500 w mm3. Przepro-

wadzono analizę korelacji pomiędzy liczbą limfocytów CD4+ w wymazie

a zmianami w komórkach nabłonkowych.

Wyniki. W badaniu mikroskopowym u kobiet z obu grup badawczych

stwierdzono koilocytozę, komórki dwu- i wielojądrzaste, keratenocyty,

parakeratozę, amfifilowość cytoplazmy. Jednocześnie komórki nabłonka

charakteryzowały się dużym rozmiarem, przesunięciem jądra komór-

kowego na obwód, nierównomiernym barwieniem się cytoplazmy, ka-

riopyknozą, karioreksją, kariolizą i dyskeratozą. U wszystkich kobiet

z grup badawczych w wymazach stwierdzono zmiany zapalne z obec-

nością neutrofili, eozynofili, limfocytów, plazmocytów, histiocytów, ma-

krofagów i mikroflory. Jednocześnie w grupie kontrolnej zmiany zapal-

ne w cytologii stwierdzono tylko u 36,6% kobiet. W analizie korelacji

pomiędzy liczbą komórek limfocytów CD4+ a stopniem zajęcia na-

błonka szyjki macicy, w grupach badawczych wykazano silną dodatnią

korelację (r=0,824 i r=0,801).

Wnioski. W stanach niedoboru odporności ilość limfocytów CD4+ po-

niżej 100 komórek w mm3 można traktować jako negatywny czynnik

rokowniczy nowotworowej metaplazji płaskonabłonkowej szyjki

macicy.

Słowa kluczowe: szyjka macicy, niedobór immunologiczny,

alkohol, cytologia, CD4+
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Comorbid pathology, high mortality and disability remain an urgent

problem for people with the development of an immunodeficiency state,

including women of reproductive age. Prognostic triggers could help

to improve management of preneoplastic injury of cervical epithelium.

The aim of this study was to identify the cytological features of the

cervical epithelium in women with immunodeficiency status and

alcoholism, depending on the level of CD4-lymphocytes.

Material and methods. The study involved cytological analysis of

women, who were divided into 3 groups (group consisted of patients

with confirmed HIV infection and chronic alcoholism; group consisted

of women with chronic alcoholism; comparison group). Determination

of CD4 lymphocytes was carried out with gradation of indicators of 500-

350-100 cells per microliter. The relationship between the number of

lymphocytes in a smear and changes in epithelial cells was carried out.

Results. Microscopic examination revealed koilocytosis, binuclear and

multinuclear cells, keratinocytes, parakeratosis, cytoplasmic

amphiphilia in all women of the two studied groups. In addition, epithelial

cells were characterized by large size, displacement of the nucleus

to the periphery, uneven staining of the cytoplasm, karyopyknosis,

karyorrhexis, karyolysis, and dyskeratosis. The inflammatory type of

smear was detected in all women of these groups with the presence

of neutrophils, eosinophils, lymphocytes, plasmocytes, histiocytes,

macrophages and microflora. At the same time, in the comparison

group, the inflammatory type of smear was detected only in 36.6%.

When studying the relationship between the level of CD4 cells and

the degree of damage to the cervical epithelium in the study groups, a

strong correlation was established (r=0.824 and r=0.801).

Conclusions. With the development of immunodeficiency status, the

number of CD4 cells below 100 per mm3 should be considered as an

unfavorable prognostic factor for the development of neoplastic

transformation of the cervix.
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Condition of immune system depends of various factor [1],
which could be realized in combination of pathological proces-
ses. Comorbid pathology, high mortality and disability remain
an urgent problem for people with the development of an im-
munodeficiency state, including women of reproductive age
[5,24]. In accordance with previous studies, an increased risk
[19,25] of the development of cervical intraepithelial neoplasia
(CIN) from the functional state of the T-cell immunity.

Often the conditions that characterize alcohol abuse are
not regarded as serious abnormal conditions, they are simply
not given much importance in the modern world. And even
episodes of acute alcohol intoxication, which are associated
with formidable changes on the part of many organs and sys-
tems, up to the development of coma, do not cause concern.
Therefore, chronic alcohol intoxication causes less fear in pa-
tients. The lack of a critical attitude towards this disease can
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also be associated with the effects of ethanol on the mental
state of a person, the development of personality degradation.
There are difficulties in organization of screening for such women
with point of view of early pathological process detection [20].

At the same time, a significant number of deaths from
malignant transformation of the cervical epithelium can be pre-
vented using cytological screening [2,29]. One of the methods
for detecting early pathology of the cervix is a regular examina-
tion by a gynecologist taking sexual and gynecological history
and a Pap test [9,12]. Some scientists believe that immunodefi-
ciency women should undergo cervical screening twice during
the first year after being diagnosed with immunofecitus status,
and then regularly, once a year, if the results of previous studies
were normal. Women with a high amount of human papilloma-
virus (HPV) are required to undergo cervical cytology every six
months. At the same time, one should understand the difficul-
ties of organizing such screening in women leading an asocial
lifestyle [16], which makes it necessary to develop objective
methods for assessing the health status of such women.

In connection with the above, the purpose of this study was
to identify the cytological features of the cervical epithelium in
women with immunodeficiency status and alcoholism, depen-
ding on the level of CD4-lymphocytes.

MATERIALS AND METHODS

The study involved cytological analysis of specimens of 90
women of reproductive age from 20 to 40 years, who were
divided into 3 groups of 30 women (the groups were recruited on
the principle of randomness). The first study group consisted of
patients with confirmed HIV infection. An additional factor af-
fecting the immune status in this group was the presence of
chronic alcoholism. The second study group consisted of wo-
men with chronic alcoholism. The comparison group consi-
sted of uninfected women who did not have any data on immu-
nodeficiency in their history. HIV infection was verified using a
serum enzyme-linked immunosorbent assay (ELISA) with con-
firmation by Western blotting. When determining less number
of CD4 lymphocytes, gradation was carried out with indicators
of 500-350-100 cells per microliter. The presence of less than
100 cells was considered “low”. The relationship between the
number of lymphocytes in a smear and changes in epithelial
cells was carried out.

To obtain cellular material, swabs were taken from the va-
ginal surface of the cervix and cervical canal with a Cervico-

system), which was sent to the laboratory, where thin-layer
cytological samples were prepared using special equipment.
As a result of a series of procedures (separation of the cell
material from the brush, determination of the density of the cell
suspension, further dilution in accordance with the density group,
centrifugation, and automatic application of the cell suspension
on glass), samples were obtained in which the cells were
arranged in a uniform monolayer. Evaluation of dysplastic pro-
cesses in the epithelium of the cervix was carried out accor-
ding to the Bethesda cytological classification.

Statistical processing was performed using the methods
of variation statistics. The correspondence of the distribution
to the normal one was determined by the Shapiro-Wilk

,
s test,

which showed that the samples were close to the normal di-
stribution. Statistical indicators are presented in the format M±�,
where M is the arithmetic mean, � is the standard deviation,
Student

,
s t-test. Correlation analysis was carried out using

Spearman
,
s rank correlation coefficient. The statistical diffe-

rence between the studied parameters was considered signi-
ficant at p<0.05.

All studies were carried out in accordance with the Decla-
ration of Helsinki, approved by the ethics commission of Odesa
National Medical University (protocol 3, 17 October 2011).

RESULTS

Microscopic examination revealed koilocytosis, binuclear and
multinuclear cells, keratinocytes, parakeratosis, cytoplasmic
amphiphilia in all women of the two studied groups, which is
usually considered as signs of infection of the cervix with highly
oncogenic strains of the human papillomavirus. In addition,
epithelial cells were characterized by large size, displacement
of the nucleus to the periphery, uneven staining of the cytoplasm,
karyopyknosis, karyorrhexis, karyolysis, and dyskeratosis. The
inflammatory type of smear was detected in all women of these
groups with the presence of neutrophils, eosinophils, lympho-
cytes, plasmocytes, histiocytes, macrophages and microflora.
At the same time, in the comparison group, the inflammatory
type of smear was detected only in 11 women (36.6%). The
distribution of women with identified lesions of the cervical epi-
thelium and the level of CD4 cells are presented in table 1.
When studying the relationship between the level of CD4 cells
and the degree of damage to the cervical epithelium in the
study groups, a strong correlation was established (r=0.824
and r=0.801).

Table 1. Distribution of women depending on the identified lesions of the cervical epithelium and the level of CD4 cells
Tabela 1. Rozmieszczenie kobiet w zależności od zidentyfikowanych zmian nabłonka szyjki macicy i poziomu komórek CD4+

Sign HIV-infected with chronic Group with chronic Comparison group, N=30

alcoholism, N=30 alcoholism, N=30

Low-grade cervical intraepithelial lesions (L-CIL) 19 (63.3)* 20 (66.7)* 10 (33.3)

High-grade cervical intraepithelial lesions (H-CIL) 11 (36.7)* 10 (33.3)* 1 (3.3)

The number of CD4 in 100 µl more than 500 cells – – 30 (100)

CD4 count per 100 µl from 350 to 500 cells 2 (6.6) 4 (13.3) –

CD4 count per 100 µl from 100 to 350 cells 20 (66.7) 21 (70.0) –

CD4 count per 100 µl is less than 100 cells 8 (26.6) 5 (16.7) –

Note: * the presence of a significant difference relative to the comparison group (p<0.05)

Bruch brush. After sampling, the material was applied in a thin
layer on glass, dried in air, fixed in Nikiforov’s mixture for 10-20
minutes, then stained according to Papanicolaou. The study
was carried out on an Olympus BX41 microscope with further
morphometric study using the Olympus DP-soft 3.12 software
(Japan). Assessment of the state of the epithelium of the cervix
was carried out according to the cytological classification ac-
cording to Papanicolaou [7, 22].

Cellular material for liquid cytology was transferred with a
cytobrush into a liquid accumulation medium (CITOSCREEN

DISCUSSION

The study of disorders of the male and female reproductive
system is multifaceted, due to the presence of organ-specific
changes [11,26], which vary depending on the etiological fac-
tor [27,31], environment [8,14], pathogenesis of the disease
[16,33], treatment [21], lifestyle [28]. The female reproductive
system, as an integral part of the body, is dependent on the
processes occurring in it [6], including the development of an
immunodeficiency status [4,10].
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Women are a particularly vulnerable group in terms of al-
cohol abuse. It should be borne in mind that the development of
chronic alcoholism in women requires much shorter periods of
time than in men, which is due to lower body weight, hormonal
factors, and social factors. There are a huge number of reasons
that lead to the development of abnormal changes in organs
and tissues.

Conventionally, all these reasons can be divided into three
groups: the first group includes the reasons associated with
the direct action of ethanol, which is known to be a poison that
affects all organs and systems. To date, the mechanisms of
its influence on the cardiovascular and nervous system have
been well studied. However, its impact on the reproductive
system has been investigated to a lesser extent.

One of the factors contributing to ovulation is considered
to be precisely the production of luteinizing hormone. Thus,
hypoproduction of LH can lead to disruption of the menstrual
cycle [30], manifested by the development of amenorrhea and
dysmenorrhea [3,15]. Therefore, when treating such a group
of women, it is necessary to choose a more careful approach
to history taking and assume the presence of hormonal imba-
lance at all levels of regulation (both central – pituitary gland,
hypothalamus, and peripheral – ovaries) [17].

Also, changes that occur in the endometrium can be enhan-
ced by the direct toxic effects of ethanol. Ethanol, which is in
the composition of all alcoholic beverages, is known to be a
poison, which, although it belongs to the 4th class of toxic sub-
stances (low-risk for humans), in prolonged and significant
consumption, can cause a number of abnormal changes. One
of its effects is the ability to cause hemolysis up to the deve-
lopment of hemolytic anemia, which in turn can also affect the
state of the endometrium, disrupt tissue trophism and stimulate
the onset of sclerotic processes in it [18].

The results of our study are combined with data on the choice
of prognostic factors for the progression of cervical lesions
based on determining the number of CD4+ T-lymphocytes and
the age of the patient [13]. However, there is evidence that
untreated cervical neoplasia is more likely to progress to in-
vasive cancer in HIV-infected women than in healthy women.
Information about the effect of chronic alcoholism on the tumor
transformation of cervical cancer is much less known, however,
in our previously published results, there are data on a higher
proliferative activity of the cervical epithelium and transformation
of the apoptotic process in such women.

The chances of relapse after treatment are quite high in the
presence of dysfunction of the immune system. Virtually all
studies draw attention to the higher incidence of CIN in HIV-
infected women compared to uninfected women. According to
some reports, CIN is present in more than a third of HIV-infected
women, even in the absence of abnormalities in pap smears [23].

A change in cellular blood counts can be one of the triggers
not only for an unfavorable course of an immunodeficiency sta-
te, but also a marker of the risk of developing comorbidities.
Women with a low content of CD4-lymphocytes (less than 200
cells/mm3) have the highest prevalence of HPV infection, and
more often these are HPV types of high oncogenic risk [2].
This may explain the higher incidence of cervical cancer in
immunocompromised patients.

In particular, according to the literature data, women with
HIV infection and cervical cancer are not cured of cancer at
the same time as successfully as HIV-negative patients. At the
same time, it is the indicator of helper cells that corrects with
the success of treatment. Women with CD4 counts over 500
tend to recover faster [13].

Moreover, a complex of changes characteristic of a com-
plex transformation throughout the body in the case of the de-
velopment of immunodeficiency triggers a complex cascade
of cellular interactions, one of the stages of which is the mor-
phological restructuring of the cervical epithelium. In general, it
can be stated that the acceleration of neoplastic processes of
the cervix in immunodeficiency with a decrease in CD4 cells
below 100 per µl, which is manifested by an inflammatory type

of smear, koilocytosis, the presence of two- and multinuclear
cells, keratinocytes, parakeratosis, cytoplasmic amphophylia,
and, key, a change in cell architecture cervical epithelium.

CONCLUSIONS

With the development of immunodeficiency status, the number
of CD4 cells below 100 per mm3 should be considered as an
unfavorable prognostic factor for the development of neoplastic
transformation of the cervix.

REFERENCES

1. Avilova O, Shyian D, Marakushin D, et al. Ultrastructural changes in
the organs of the immune system under the influence of xenobiotics.
Georgian Med News. 2018;(279):132-137.

2. Banerjee D, Mittal S, Mandal R, Basu P. Screening technologies for
cervical cancer: Overview. Cytojournal. 2022;19:23. doi:10.25259/
CMAS_03_04_2021

3. Bartkowiak S., Konarski J.M., Strzelczyk R., et al. Age at menarche
among rural school youth in west-central Poland: Variation with
weight status and population growth. Anthropol Rev 2021;84(1):
51-58.

4. Bondarenko AV, Torianyk II, Pokhil SI, et al. Seroprevalence of babe-
siosis in immunocompetent and immunocompromised individuals.
Pol Merkuriusz Lek. 2021;49(291):193-7.

5. Chumachenko D, Chumachenko T. Intelligent Agent-Based Simula-
tion of HIV Epidemic Process. Adv Intell Sys Comput 2020;1020:175-
188. doi: 10.1007/978-3-030-26474-1_13.

6. Gargin V, Muryzina I, Shcherbina N, et al. Relationship between bone
density of paranasal sinuses and adrenal steroids pattern in women
during menopausal transition. Anthropological Review. 2020;83(4):
407-418. doi: 10.2478/anre-2020-0031.

7. Gargin V, Radutny R, Titova G, Bibik D, Kirichenko A, Bazhenov O.
Application of the computer vision system for evaluation of pathomor-
phological images. 2020 IEEE 40th International Conference on Elec-
tronics and Nanotechnology, ELNANO 2020 – Proceedings; 2020.
469-473, doi:10.1109/ELNANO50318.2020.9088898.

8. Giwercman A, Rylander L, Rignell-Hydbom A, et al. Androgen receptor
gene CAG repeat length as a modifier of the association between
persistent organohalogen pollutant exposure markers and semen
characteristics. Pharmacogenet Genomics. 2007;17(6):391-401.
doi:10.1097/01.fpc.0000236329.26551.78

9. Clifford GM, Tully S, Franceschi S. Carcinogenicity of Human Papillo-
mavirus (HPV) Types in HIV-Positive Women: A Meta-Analysis From
HPV Infection to Cervical Cancer. Clin Infect Dis. 2017;64(9):1228-
1235. doi:10.1093/cid/cix135

10. Grint D., Peters L., Rockstroh J.K., et al. Liver-related death among
HIV/hepatitis C virus-co-infected individuals: implications for the era
of directly acting antivirals. AIDS. 2015;29(10):1205-1215. doi:10.1097/
QAD.0000000000000674

11. Hyriavenko N, Lyndin M, Sikora K, et al. Serous Adenocarcinoma of
Fallopian Tubes: Histological and Immunohistochemical Aspects. J
Pathol Transl Med. 2019;53(4):236-243. doi:10.4132/jptm.2019.03.21

12. Klyuchko KO, Gargin VV. Influence of neoadjuvant chemoradiotherapy
for locally advanced cervical cancer. Pol Merkuriusz Lek.
2020;48(288):406-9.

13. Lima VD, Wang L, Sereda P, McLinden T, Barrios R, Montaner JSG.
Estimation of time of HIV seroconversion using a modified CD4 de-
pletion model. PLoS One. 2021;16(2):e0246135. doi:10.1371/journal.
pone.0246135

14. Ludwicki J.K., Góralczyk K., Struciński P., et al. Hazard quotient profi-
les used as a risk assessment tool for PFOS and PFOA serum levels
in three distinctive European populations. Environ Int. 2015;74:112-
118. doi:10.1016/j.envint.2014.10.001

15. Lyngso J, Ramlau-Hansen C.H, Hoyer B.B, et al. Menstrual cycle cha-
racteristics in fertile women from Greenland, Poland and Ukraine expo-
sed to perfluorinated chemicals: a cross-sectional study. Hum Re-
prod. 2014;29(2):359-367. doi:10.1093/humrep/det390

16. Lytvynenko M, Bocharova T, Zhelezniakova N, et al. Cervical transfor-
mation in alcohol abuse patients. Georgian Med News. 2017;(271):
12-17.

17. Lytvynenko M, Bondarenko A, Gargin V. The effect of alcohol on ova-
rian state in HIV-infected women. Azerbaijan Med J 2021(1):61-68.
doi:10.34921/amj.2021.1.008

18. Lytvynenko M, Gargin V. Triple-negative transformation of the endo-
metrium, cervix and breast in the background of immunodeficiency.
Med Perspekt 2022;27(2):144-52.

19. Lytvynenko M, Shkolnikov V, Bocharova T, et al. Peculiarities of prolife-
rative activity of cervical squamous cancer in HIV infection. Georgian
Med News. 2017;(270):10-15.

20. Lytvynenko MV, Narbutova TYe, Vasylyev VV, Gargin VV. Indicators of
proliferative activity of endometrium in women with immunodeficiency. 
Azerbaijan Med J 2021(2):53-60. doi: 10.34921/amj.2021.2.008

article acquired from http://medpress.com.pl/shop                          single copy for private use only - distribution/copying forbidden

artykuł zakupiony z http://medpress.com.pl/shop       pojedyncza kopia do użytku własnego - dystrybucja/kopiowanie zabronione

med
pre

ss
@

med
pre

ss
.co

m.pl



276 M.V. Lytvynenko et al.

21. Movchan OM, Svintsitskył VS. Modern aspects of surgical treatment of
patients with endometrial cancer (own experience). Med Perspekt.
2022;27(1):103-11.

22. Obiri-Yeboah D, Akakpo PK, Mutocheluh M, et al. Epidemiology of cervical
human papillomavirus (HPV) infection and squamous intraepithelial le-
sions (SIL) among a cohort of HIV-infected and uninfected Ghanaian
women. BMC Cancer. 2017;17(1):688. doi:10.1186/s12885-017-3682-x.

23. Orlando G, Bianchi S, Fasolo MM, et al. Cervical Human Papillomavi-
rus genotypes in HIV-infected women: a cross-sectional analysis of
the VALHIDATE study. J Prev Med Hyg. 2017;58(4):E259-E265.
doi:10.15167/2421-4248/jpmh2017.58.4.804.

24. Pelchen-Matthews A., Ryom L., Borges Á.H., et al. Aging and the evolution
of comorbidities among HIV-positive individuals in a European cohort. 
AIDS. 2018;32(16):2405-2416. doi:10.1097/QAD.0000000000001967.

25. Polyvianna Y, Chumachenko D, Chumachenko T. Computer aided sys-
tem of time series analysis methods for forecasting the epidemics
outbreaks. 2019 15th International Conference on the Experience of
Designing and Application of CAD Systems, CADSM 2019:1-4.
doi: 10.1109/CADSM.2019.8779344

26. Romaniuk A, Lyndin M, Sikora V, Lyndina Y, Panasovska K. Histologi-
cal and immunohistochemical features of medullary breast can-
cer. Folia Med Cracov. 2015;55(2):41-48.

27. Romaniuk A, Lyndin M, Sikora V, Lyndina Y, Romaniuk S, Sikora K.
Heavy metals effect on breast cancer progression. J Occup Med Toxi-
col. 2017;12:32. doi:10.1186/s12995-017-0178-1.

28. Schenström A, Rönnberg S, Bodlund O. Mindfulness-based cognitive
attitude training for primary care staff: A pilot study. Complement He-
alth Pract Rev. 2006;11(3):144-52.

29. Shepherd L, Borges A, Ledergerber B, et al. Infection-related and -
unrelated malignancies, HIV and the aging population. HIV Med.
2016;17(8):590-600. doi:10.1111/hiv.12359.

30. Sternal M., Kwiatkowska B., Borysławski K., Tomaszewska A. Maternal
age as a risk factor for cerebral palsy. Anthropol Rev 2021;84(2):117-131.

31. Tiido T, Rignell-Hydbom A, Jönsson BA, et al. Impact of PCB and p,p’-
DDE contaminants on human sperm Y:X chromosome ratio: studies
in three European populations and the Inuit population in Greenland.
Environ Health Perspect. 2006;114(5):718-724. doi:10.1289/ehp.8668

32. Trullas JC, Mocroft A, Cofan F, et al. Dialysis and renal transplantation
in HIV-infected patients: a European survey. J Acquir Immune Defic
Syndr. 2010;55(5):582-589. doi:10.1097/QAI.0b013e3181efbe59.

33. Vynnychenko IO, Pryvalova AÎ, Vynnychenko OI, Lóndłn MS, Sikora VV,
Romaniuk AM. PIK3CA-mutant circulating tumor DNA in patients with
breast cancer. Azerbaijan Med J. 2020;3:79-88. doi:10.34921/amj.
2020.3.010.

Conflict of interest: The authors declare that the research was conduc-
ted in the absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Acknowledgements: Authors would like give personal thanks to Ukra-
inian Armed Forces for providing security to their families and made fina-
lizing this publication possible; to all Ukrainian people who are united in
face of aggression; to all countries and people who support Ukraine in
that days. Especial thanks to Poland which takes more than 3 million
Ukrainian refugees, women and children mainly.

Received: 22.06.2022
Revised: 19.07.2022
Accepted: 19.08.2022

Address for correspondence:
Gargin Vitaliy
Kharkiv National Medical University
Nauky av. 4, 61022, Kharkiv, Ukraine
Tel.: +(380)990498557
e-mail: vitgarg@ukr.net

article acquired from http://medpress.com.pl/shop                          single copy for private use only - distribution/copying forbidden

artykuł zakupiony z http://medpress.com.pl/shop       pojedyncza kopia do użytku własnego - dystrybucja/kopiowanie zabronione

med
pre

ss
@

med
pre

ss
.co

m.pl




