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The aim of the study: to analyse diagnostic trends of HIV-infection in the Russian Federation in the period 2017-2022.
Materials and methods. The study used data obtained from reports from the Federal Register of persons infected with the human
immunodeficiency virus (FRHIV). The circumstances in HIV diagnosis and clinical and epidemiological characteristics of newly
diagnosed patients, including CD4+ T-lymphocyte counts, were analysed. A likely time window between presumed infection and
confirmation of HIV diagnosis was also determined. Categorical data evaluated in the study were presented as proportions and
caparisoned using the chi-square test (%2). In case of multiple comparisons, the Bonferroni correction for multiplicity was used.
Quantitative data were tested for normality using the Kolmogorov-Smirnov criterion. In most cases, nonparametric characteris-
tics of distributions — median and interquartile range — were applied, as well as the Mann-Whitney criteria for comparison of
two independent groups and the Kraskell-Wallis criteria for comparison more than two groups, followed by pair wise comparisons
using the Mann-Whitney criterion with Bonferroni multiplicity correction. A p-value<0.05 was considered statistically signifi-
cant. Data analysis and graphical visualization was performed using the statistical software R version 4.1.1 and its libraries.
Results and discussion. The results showed an increase in HIV detection through voluntary testing, preventive medical examina-
tion, and clinical indications. The proportion of injecting drug users (IDUs) decreased over time, while the involvement of women
in the epidemic process and heterosexual transmission increased. Additionally, there was an increase in the proportion of patients
aged 35 years and older. The analysis of CD4-cell counts revealed significant differences among gender and age subgroups.
Women had higher absolute CD4-lymphocyte counts throughout the follow-up period. Patients aged 0—14 years had the highest
proportion of CD4-lymphocytes over 500 cells/uL, while patients over 50 years old had the highest proportion of CD4-lympho-
cytes less than 200 cells/pL. Men who have sex with men and people infected through mother-to-child transmission had the high-
est mean baseline CD4-cell counts. IDUs and heterosexuals had a statistically significant decrease in CD4-cell counts over the
follow-up period and also had the longest median time from infection to disease detection — 24 and 20 months, respectively.
Conclusion: Thus, this study helps identify the most significant risk groups of HIV-infected individuals in Russia at present.
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Llesb: npoaHanu3upoBath TeHaeHun quarnoctikn BUY-undekuuu B Poceuiickoit @enepauuu B nepron 2017-2022 rr.
Matepuaisl 1 MeToabl. B rce/ie10BaHiH HCMOJb30BAIMCh JaHHBIE, MTOJydeHHbIe U3 0T4eToB PeslepasibHOro perueTpa JuLL, HHpH-
LMPOBAHHBIX BUPYCOM WMMyHojedHiTa yesopeka (PPBUY). Boiuin npoaHasusnpoBatbl 06CTosiTeIbeTBa Anardoctkn BUY,
a TAKXKe KJIMHUKO-3MHIEMHOJIOTHUECKHE XapAKTEPUCTHKH BIIEPBbIE BbIIBJCHHBIX MALUEHTOB, B TOM Ync/e KosnuectBo CD4+ T-
smumpounToB. Takke Obl1 onpesiesieH BEPOsSTHbINH BpEMEHHON HHTEPBaJ MEXIy MpejoiaraeMbiM HHOULMPOBAHHEM U TTOATBE-
kKnenveM anarnosa « BUY-ungexums». KareropuasbHble JaHHbIE, OLleHEHHbIE B HCC/IE0BAHNH, ObIIH TPECTaBJEHb! B BUJE TTPO-
MOPLMII M CPABHEHBI C HCTIOJIb30BAHHEM KPHTepHs XU-KBampat (x2). B cilyuae MHOKECTBEHHBIX CPABHEHHIl HCTIOMB30BANACH
nornpaska bondepponu. KosnuecTBeHHble gaHHble MPOBEPSINCH HA HOPMAJIBHOCTD € HCMOsb30BaHKeM Kputepust Kosmoroposa—
CmupHoBa. B GoJblUMHCTBE C/lydaeB NPUMEHSINCh HenapaMeTpUIecKie XapaKTePUCTHKY paclpelesieHuil — MellaHa 1 Mex-
KBapTHJILHBIH pasMax, a Takke Kpurepuil MaHHa—YUTHH JUIsl CpaBHEHHS IBYX He3aBHUCHMBIX Tpynn M Kputepuii Kpackena—
YoJqunca — juisi cpaBHEHHs 6oJ1ee JIBYX MPYIII C MOCJELYIOLMMH MONAPHBIMH CPABHEHHSIMH € MCTI0/1b30BaHHEM KpUTepril MaHHa—
Yuthuu ¢ nonpaskoit bondepponu. 3nauenue p<0,05 cuutanoch CTaTUCTHUECKH 3HAUMMBIM. AHAJIM3 JAHHBIX U rpaHuecKyio
BH3YasIM3aLMIO TPOBOJIUJ/IN C UCIOJIb30BAHUEM CTaTHCTHYECKOrO NporpaMmHoro obecnedyenns R sepeun 4.1.1 1 ero 6ubJnoTeK.
Pesyabrarbl 1 ux 06cyxnenune. PesysbraThl okasaiu pocT BoisiBaseMoctd BMY npu 106poBo/IbHOM TeCTHPOBAHHH, a TAKXKe MPH
NPOPUNAKTHYCCKHX MEAMLMHCKHX OCMOTPAX M M0 KJAHHMYECKUM NokasaHusiM. JloJst norpeburesieil MHbEKIMOHHBIX HAPKOTHKOB
(I'TMH) co BpemeHeM CHH3MJIACh, @ BOBJICUEHHOCTb XKEHIIUH B SMHACMUUECKUH MPOLLECC W 10J1s1 MHQULMPOBAHUS NPH reTepOCeKCy-
aJIbHBIX KOHTaKTax Bogpocsiu. Kpome Toro, Hab,1t01a10Ch yBesIHueHHe 011 NaLHeHToB B Bo3pacTe 3D JieT U cTaplue. AHa/IM3 KOJIH-
yectBa CD4-K/1eTOK BBISIBU/ CyIIIECTBEHHbIE PA3IHUYHS MeXKIy MOArpyNnaMu 1o MpU3HaKy 1oJa i Bo3pacTa. ¥ KeHIIHH Obl10 6oJee
BbICOKOE abcoitoTHOe KosnyecTBo CD4-MMpOLIMTOB HA MPOTSKEHHH BCEro Neproia HaOJMoAeH s, Y NalleHToB B Bo3pacte 0—
14 net Gblna camast Bbicokast o151 CD4-smmdporntos (Gosee 500 KIeToK/MKJ), TOra Kak y NaiueHToB crapiie 50 JeT Gblia camast
Bbicokas o151 CD4-numbounTos (Menee 200 KneTok/ MK ). My»KUMHbI, MPAKTHKYIOLIHE CeKC ¢ MysKUMHAMH, H JIIOAH, HHHLIHPOBAH-
HbIC B pe3yJIbTaTe repesiauk BUpyca oT MaTepH peOeHKY, MMeJH caMblil BLICOKHH cpeiHuil MexoaHbli yposeHb CD4-knetok. Y [THH
1 reTepoceKcyanoB Hab/Ioa/IoCh CTATHCTHYECKH 3HAUUMOe CHIKeHHe KostnuecTBa CD4-K/1eToK B TeyeHue nepuoja HabJItoieHH s,
a TaKXKe camoe TPOJIOJDKUTEIILHOE CPeiHee BPeMsl OT 3apazKeHUs J10 BbisiB/eHHUs 3a6oseBanust — 24 u 20 Mec COOTBETCTBEHHO.
3axioueHue. Takum 06pa3oM, 1aHHOE HCC/IEI0BAHKE [T03BOJISIET BbISIBUTL HauboJiee 3HauuMble rpynmnbl pucka BUY-undunu-

POBaHHBIX B Poccuu B HacTogllee Bpemsi.
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Introduction. Currently, HIV-infection remains a  HIV-infection in 2022!. Rates of HIV-infection and
global public health issue. According to UNAIDS, HIV testing vary widely around the world and depend
about 1.3 million people were newly diagnosed with  on the region [1]. However, the World Health

1 https://www.unaids.org/en/resources/fact-sheet [Internet]. Accessed on 28.12.2023.
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Organization (WHO) estimates that as of 2022, 5.5
million people with HIV-infection still did not know
their HIV status. To ensure an effective HIV testing
service, the WHO recommends reaching the greatest
number of people with HIV who remain undiagnosed
and reaching the population groups with higher risk
of HIV-infection!. The selection of testing groups
requires in-depth knowledge and understanding of
HIV-infection trends among countries, regions and
key populations. A recent study in the Russian
Federation showed a significant downward trend in
HIV incidence and a significant upward trend in HIV
testing coverage [2].

In order to monitor the epidemiological situation,
the Ministry of Health of the Russian Federation
maintains the Federal Register of persons infected
with the human immunodeficiency virus (FRHIV)
which contains clinical and epidemiological informa-
tion about HIV-infected patients, including data on
the circumstances under which HIV-infection was
detected?. Thus, in the FRHIV the following groups
of circumstances in HIV diagnosis can be distin-
guished: preventive medical examination, examina-
tion during pregnancy, medical examination for clini-
cal indications, medical examination for epidemiolog-
ical indications, after medical contact with HIV-
infected persons; as well as HIV detection in
narcological dispensaries, in skin and venereological

dispensaries and in places of deprivation of liberty,
voluntary testing for HIV-infection. In the Russian
Federation, preventive medical examination for HIV-
infection is required for donors of blood, biological flu-
ids, organs and tissues, employees of certain profes-
sions (doctors, medical personnel, scientists and spe-
cialists in contact with HIV, persons performing mil-
itary service 342 Persons in places of deprivation of
liberty are also subjects to mandatory medical exam-
ination for HIV-infection®. In addition, according to
clinical guidelines, it is recommended to test for HIV-
infection twice during pregnancy7. Patients of narco-
logical dispensaries and skin and venereological dis-
pensaries are screened for HIV as vulnerable
groups® Y. Persons diagnosed with HIV during med-
ical examination for epidemiological indications and
after medical contact with HIV-infected persons
include those who have had direct contact with infect-
ed persons and participants in emergencies involving
the introduction of virus-containing material into the
blood and/or mucosal surfaces during the perform-
ance of professional medical activities, respectively®.
Medical examination for clinical indications includes
persons who have been referred by a doctor for HIV
testing because they have signs of the acute phase of
HIV-infection or AIDS-associated diseases?. The
group of people undergoing voluntary HIV testing is
large and diverse. It includes people who have been

1 https://iris.who.int/bitstream/handle/10665/336323,/978924 1550581 -eng.pdi?sequence=1 [Internet]. Accessed on 28.12.2023.

2 Decree of the Government of the Russian Federation No. 426. On Approval of the Rules for Maintaining the Federal Register of
Persons Infected with the Human Immunodeficiency Virus and the Federal Register of Persons with Tuberculosis.
https://base.garant.ru/71654250/ [Internet]. Accessed on 28.12.2023. (In Russ. ).

3 Federal Law No. 38-FZ. On Preventing the Spread in the Russian Federation of Disease Caused by the Human Immunodeficiency
Virus. https://base.garant.ru/10104189/ [Internet]. Accessed on 28.12.2023. (In Russ.).

* Order of the Ministry of Health of the Russian Federation No. 1129n. On Approval of the Rules for Mandatory Medical Examination
for Detection of Human Immunodeficiency Virus. https://base.garant.ru/74886862/ [Internet]. Accessed on 28.12.2023. (In Russ. ).

5 Resolution of the Chief State Sanitary Doctor of the Russian Federation No. 4. On Approval of Sanitary Rules and Norms SanPiN
3.3686-21 “Sanitary and Epidemiological Requirements for the Prevention of Infectious Diseases”. https://base.garant.ru/400342149/
[Internet]. Accessed on 28.12.2023. (In Russ.).

6 Order of the Ministry of Health of the Russian Federation No. 1175n. On Approval of the Rules for Mandatory Medical Examination
of Persons in Prison for Detection of Human Immunodeficiency Virus. https://base.garant.ru/74996001/ [Internet]. Accessed on
28.12.2023. (In Russ.).

7 Clinical Guideline “HIV Infection in Pregnant Women”. https://cr.minzdrav.gov.ru/schema/717_1 [Internet]. Accessed on
28.12.2023. (In Russ.).

8 Order of the Ministry of Health of the Russian Federation No. 1034n. On Approval of the Procedure for the Provision of Medical
Care in the Profile “Psychiatry-Narcology” and the Procedure for Dispensary Monitoring of Persons with Mental Disorders and (or)
Behavioural Disorders Associated with the Use of Psychoactive Substances. https://base.garant.ru/71360612/ [Internet].
Accessed on 28.12.2023. (In Russ.)

9 Methodological ~ Guidelines ~ “Epidemiological ~ Surveillance  of  HIV-Infection”.  https://www.rospotrebnadzor.ru/
documents/details.php? ELEMENT _ID=7883&ysclid=Iqkrbd9mn839043931 [Internet]. Accessed on 28.12.2023. (In Russ.).
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recommended by their doctors to undergo HIV test-
ing: partners of pregnant women, children born to
HIV-infected women, men who have sex with men
(MSM), sex workers, and adults as part of medical
examinations for epidemiological and clinical indica-
tions care or when seeking medical etc. This group
also includes persons who decide to undergo HIV
testing on their own6. Understanding the proportions
of risk groups among newly diagnosed HIV-infected
patients, as well as the circumstances in HIV diagno-
sis in the Russian Federation at the present stage is
an important task.

In addition to analyzing the circumstances in HIV
diagnosis among newly diagnosed HIV-infected
patients, their clinical characteristics also play an
important role. Thus, human infection with HIV-1
occurs when virus-containing material enters directly
into the blood and/or mucosal surfaces. The main tar-
gets of HIV-1 are CD4+ T cells of the immune system
and macrophages [3]. A central characteristic of acute
HIV infection is a surge in viral load (VL) and the
resulting damage to CD4+ T-lymphocytes. Then
HIV-specific CD8+ T-cells for killing HIV-infected T-
cells are produced and this led to VL declines and to
partial restoration of CD4-cell level [1,4,5]. This is fol-
lowed by a chronic phase characterised by a progres-
sive decline in the CD4+ T-cells by an average of 50—
100 cells/puL per year! [1,6]. The result of disorders in
the immune system is a decrease in the organism
resistance as a whole, as well as the development of a
wide range of secondary diseases. Previous studies
highlight the importance of monitoring CD4 counts in
newly diagnosed HIV-infected individuals for epi-
demiological monitoring of HIV-infection [7—11].

According to the Center for Diseases Control and
Prevention (CDC), the classification system for HIV-
infection is based on the three ranges CD4+ T-lym-
phocytes counts and three clinical categories!2.

The three ranges CD4+ T-lymphocytes counts are
defined as follows?:

Category 1: greater than or equal to 500 cells/pL;

Category 2: 200-499 cells/pL;

Category 3: less than 200 cells/pL.

Analysis of clinical and epidemiological data can
help to identify the characteristics of newly diagnosed
HIV-infected patients and to develop HIV prevention
and treatment strategies targeting transmission

groups. To date, several studies have been conducted
in the Russian Federation to investigate the immune
status of newly diagnosed HIV-infected [12].
However, the limitations of these studies were the
small sample size or the study of the immune status
of patients in a particular region of the country.

The purpose of this study was to analyse diagnos-
tic trends of HIV-infection in the Russian Federation
in the period 2017-2022: circumstances in HIV
diagnosis and clinical and epidemiological character-
istics of newly diagnosed patients, including CD4+
T-lymphocyte counts. This marks the first compre-
hensive examination of the diagnostic trends of HIV-
infection in the Russian Federation.

Materials and methods. The following reports
from the Federal Register of persons infected with the
human immunodeficiency virus (FRHIV) were used:

— Report 168 — Log of patients entered in the
FRHIV;

— Report 171 — Report on new cases of HIV-
infection;

— Report 129 — Analytical report on patients
with HIV+tuberculosis co-infection (additionally).

The data contained sociodemographic characteris-
tics and blood test results at the first visit, as well as
circumstances in HIV diagnosis. The sociodemo-
graphic characteristics data contained the following
information: gender; the year of first visit; age at that
time; route of infection (mother-to-child transmis-
sion (MTCT), heterosexual, men who have sex with
men (MSM), injecting drug users (IDUs) and oth-
ers); circumstances in HIV diagnosis (preventive
medical examination, examination during pregnancy,
medical examination for clinical indications, medical
examination for epidemiological indications, after
medical contact with HIV-infected persons; as well as
HIV detection in narcological dispensaries, in skin
and venereological dispensaries and in places of dep-
rivation of liberty, voluntary testing for HIV-infection)
and information on the estimated time of infection.
The blood test results contained the CD4 cell counts.
The data was uploaded on October 3, 2023 and
merged using the outer join method using Python.

A likely time window between presumed infection
and confirmation of HIV diagnosis was determined.
Selection criteria: 1. availability of information on the
estimated time of infection, 2. the difference (window:

! Clinical Guideline “HIV Infection in Adults”. https://cr.minzdrav.gov.ru/schema/79 1 [Internet]. Accessed on 28.12.2023.

(In Russ.).

2 https://Www.cdc.gov/mmwr/preview/mmwrhtml/OOO18871 .htm [Internet]. Accessed on 28.12.2023.
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from... to...) in the estimated dates of infection was no
more than | year. The first of the two dates of possible
infection was used for the analyses.

We summarised all data descriptively and calculat-
ed the proportions of the components in each catego-
ry for each year. To statistically determine whether a
significant difference existed between proportions,
the chi-square test (x2) was employed. In case of
multiple comparisons, the Bonferroni correction for
multiplicity was used.

Quantitative data were tested for normality using the
Kolmogorov-Smirnov criterion. In most cases, the dis-
tributions significantly differed from normal; therefore,
nonparametric characteristics of distributions — medi-
an and interquartile range — were applied, as well as
the Mann-Whitney criteria for comparison of two inde-
pendent groups and the Kraskell-Wallis criteria for
comparison more than two groups, followed by pair
wise comparisons using the Mann-Whitney criterion
with Bonferroni multiplicity correction. A p-value<0.05
was considered statistically significant.

The statistical software R version 4.1.1 (R Core
Team (2021). R: A language and environment for sta-
tistical computing. R Foundation for Statistical
Computing, Vienna, Austria. URL: https://www.R-
project.org/) and its libraries were used for data
analysis and graphical visualization.

Results and discussion. This analysis of diagnostic
trends of HIV-infection in the Russian Federation pro-
vides useful insights on the changing natural history of
HIV-infection in Russia and helps to assess the effec-
tiveness of measures taken to counteract its spread.
One of the main objectives of the State Strategy for
counteracting the spread of HIV-infection in the
Russian Federation is to reduce the number of new
cases of infection!. A recent study conducted in

Russia showed a significant downward trend in HIV
incidence as well as an increase in HIV-testing cover-
age from 21.8% in 2016 to 32.2% in 2022 [2]. At the
same time, it is very important to conduct HIV testing
in the target groups. In the first part of this study we
assessed the effectiveness of HIV testing in the
Russian Federation by analysing the circumstances in
HIV diagnosis among newly diagnosed HIV-infected
patients. Thus, the results obtained showed a
decrease in the detection of HIV-infection in pregnant
women, in persons in places of deprivation of liberty,
in patients of narcological dispensaries and skin and
venereological dispensaries (p<0.001, x2 test with
Bonferroni correction) (Table 1).

These are vulnerable groups under constant surveil-
lance, so the decrease in the proportion of these cir-
cumstances in HIV diagnosis can be explained by the
decline in the incidence of HIV-infection in the
Russian Federation?34. An important result of our
study is the finding of an increase in the proportion of
HIV detection during preventive medical examination
and voluntary HIV testing (p<0.001, %2 test with
Bonierroni correction). Such results in the case of pre-
ventive medical examination are explained by the
expansion of the list of professions, industries, enter-
prises, institutions and organisations, whose employ-
ees undergo medical examination for HIV-infection as
part of compulsory pre-employment and periodic med-
ical examinations®. The increase in the detection of
HIV-infection through voluntary HIV testing marks
the greater involvement of medical personnel in HIV
prevention issues, as well as education activities
among the entire population of the country. Herewith,
currently, the partners of pregnant women are actively
involved in HIV testing?. As part of the regular medical
examination of the adult population, information is

I Order of the Government of the Russian Federation No. 3468-r. http://government.ru/docs/all/131802/ [Internet]. Accessed on
28.12.2023. (In Russ.).

2 Clinical Guideline “HIV Infection in Pregnant Women”. https://cr.minzdrav.gov.ru/schema/717_1 [Internet]. Accessed on
28.12.2023. (In Russ.).

3 Order of the Ministry of Health of the Russian Federation No. 1034n. On Approval of the Procedure for the Provision of Medical
Care in the Profile “Psychiatry-Narcology” and the Procedure for Dispensary Monitoring of Persons with Mental Disorders and (or)
Behavioural Disorders Associated with the Use of Psychoactive Substances. https://base,garant.ruﬁ1360612/ [Internet].
Accessed on 28.12.2023. (In Russ.)

4 Methodological ~ Guidelines  “Epidemiological ~ Surveillance  of ~ HIV-Infection”.  https://www.rospotrebnadzor.ru/
documents/details.php? ELEMENT _ID=7883&ysclid=Iqkrbd9mn839043931 [Internet]. Accessed on 28.12.2023. (In Russ.).

5 Order of the Ministry of Labour and Social Protection of the Russian Federation No. 885n. On Approval of the List of Certain
Occupations, Industries, Enterprises, Institutions and Organisations Whose Employees Undergo Compulsory Medical
Examination to Detect HIV Infection during Compulsory Preliminary Medical Examinations upon Entering Employment and
Periodic Medical Examinations. https://base.garant.ru/400105354/ [Internet]. Accessed on 28.12.2023 (In Russ.).
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provided on the possibility of being tested for HIV-
infection, including anonymously [ 13]. It is worth not-
ing that socially oriented non-profit organisations are
actively involved in educational work with risk groups!.

among injecting drug users3 [ 14]. This study showed a
decrease in the proportion of IDUs among newly diag-
nosed HIV-infected patients over time (p<0.001, 2
test) (Figure 1).

Circumstances in HIV diagnosis among

Oo6cTosTenbcTBA BbisiBJeHUs AMarHo3a « BUY-undekuus»

Neanor Voluntary testing for Preventive medical Examination during | Medical examination for Medé;?éggig};?g:ln o
diagnosis HIV-infection examination pregnancy clinical indications indications
confirmation abs. % abs. % b % abs. % abs. %
2017 11851 21,98 2482 4,60 3376 6,26 15717 29,14 5897 10,94
2018 14 396 24,44 2978 5,06 3326 5,65 18 497 31,40 6513 11,06
2019 17 493 27,32 3209 5,01 3218 5,03 21333 33,32 6762 10,56
2020 12 494 26,76 2830 6,06 2688 5,76 15482 33,16 4925 10,55
2021 12 549 26,00 3156 6,54 2625 5,44 16 289 33,75 5056 10,48
2022 13152 26,50 3584 7,22 2133 4,30 18 238 36,75 5119 10,32
There was also an increase in the detection of HIV- 9 % Other MTCT
infection during medical examinations for clinical indi- MSM
cations, which may be associated with regular addi- 80 4
tional professional education of medical workers in the
Russian Federation and, as a consequence, increased 60 -
vigilance of primary care specialists with regard to HIV
infection in patients?. In total, the current trend in the 401
proportion of circumstances in HIV diagnosis, as well
as, as previously reported, the increase in HIV testing 207 Heterosexual
coverage and the decrease in the number of new HIV- 04

infections indicate the effectiveness of measures taken
to combat the disease.
In the second part of this study we analysed the clin-

2017 2018 2019 2020 2021
Year of diagnosis confirmation

Fig. 1. The composition of route of infection among newly diag-
nosed HIV-infected patients in dynamics (2017-2022).

2022

ical and epidemiological characteristics of newly diag-
nosed HIV-infected patients in the period of 2017—
2022 in the Russian Federation. Historically, the global
HIV-infection spreading that began in the mid-1990s

Abbreviations: IDUs, intravenous drug users; MSM, men who
have sex with men; MTCT, mother-to-child transmission
Puc. 1. Ctpykrypa ryTeil 3apax<eHHsl Cpejii BIIEPBbI€ BbISIBJIEH-
Hbix BUY-unbuumpoBaHHbIx nauueHToB B inHamuke (2017 —
2022 rr.). A66pesuatypbr: [TMH — notpebutesy HHbEKIHOH-

in Russia was caused by the introduction of the virus
and its further widespread distribution (up to 90-95%)

HbIX HAPKOTHKOB; MCM — My»KUHHbI, TPAKTHKYIOLLHE CEKC
¢ mykunHamu; [IMP — nepenaua BUY-1 ot matepu peGeHky

I Methodological Recommendations on Ensuring Access of Socially Oriented Non-Profit Organisations to the Provision of Services
within the Framework of the Russian Federation State Programme “Health Care Development” for the Main Measure “Prevention
of HIV-Infection, Viral Hepatitis B and C” and Implementation of Regional Health Care Development Programmes, 2018.
https://de.yanao.ru/documents/active/3764/?ysclid=1qkv605vh5169796808 [Internet]. Accessed on 28.12.2023 (In Russ.).

2 Order of the Ministry of Health of the Russian Federation No. 922n. On Approval of the Procedure and Terms for the Formation,
Approval and Maintenance of Action Plans for the Organisation of Additional Professional Education of Medical Workers under
Advanced Training Programmes, as Well as for the Acquisition and Repair of Medical Equipment, the Composition of the
Information to Be Included in Them, the Procedure and Terms for the Formation and Submission of Applications for the Inclusion
of Measures in Such Action Plans, as Well as the Forms of These Applications. https://base.garant.ru/402900347/ [Internet].
Accessed on 28.12.2023 (In Russ.).

3 http://www.hivrussia.info/wp-content/uploads/2023/09/Spravka-VICH-v-Rossii-na-31.12.2022.pdf [Internet]. Accessed on
28.12.2023 (In Russ.).
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Thus, in the period 2017-2022, there was an
approximate 50 %-decline in the number of new HIV-
diagnoses among IDUs, while the number of newly
diagnosed HIV-infected patients with a heterosexual

patients by years of follow-up were statistically signif-
icant (p<0.001 y2 test).

In 2017, CD4-lymphocyte counts greater than
500 cells/pL were found in 33.43% and 39.26% of

Table 1
newly diagnosed HIV-infected patients
Ta6aunuma 1
cpeau BrepBbie BbissBAeHHbIX BUU-HHGUUMPOBAHHBIX MALIUEHTO
Exz_lmination aftgr HIV detection in Al dleliseliion in_skin aind HIV detection in places
medical contact with . : . venereological " : Unknown Total
HIV-infected persons narcological dispensaries dispensaries of deprivation of liberty
abs. % abs. % abs. % abs. % abs. % abs.
71 0,13 4665 8,65 2664 4,94 3963 7,35 3241 6,01 53 927
62 0,11 4252 7,22 2569 4,36 3525 5,98 2782 4,72 58 900
82 0,13 4254 6,64 2502 3,91 3376 5,27 1800 2,81 64 029
44 0,09 2974 6,37 1895 4,06 2147 4,60 1208 2,59 46 687
43 0,09 2987 6,19 1845 3,82 2150 4,46 1560 3,23 48 260
52 0,10 2547 5,13 1598 3,22 1946 3,92 1255 2,53 49 624

route of infection increased from 63.19% to 77.20%
(p<0.001, %2 test). This is consistent with recent lit-
erature indicating that heterosexual transmission of
HIV-infection has become dominant in the Russian
Federation [2,15]. An increase in the proportion of
MSM was also noted (p<0.001, %2 test). It can be
explained by improved epidemiological research and
greater “openness” of this cohort to physicians!.

There was also an slow, but significant increase in
the involvement of women in the epidemic process
from 38.6% in 2017 to 40.7% in 2022 (p<0.001, the
Mann Whitney test) (Figure 2) and, as a consequence,
an increase in the proportion of heterosexual transmis-
sion, which is consistent with earlier findings [ 16].

In 2017, CD4-lymphocyte counts exceeding
500 cells/pL were detected in 35.96 % of newly diag-
nosed HIV-infected patients (Table 2).

However, over time, the proportion of individuals
with this cell count decreased to 32.08% in 2022
(p<0.001, %2 test). In contrast, the proportion of
patients with CD4-lymphocyte counts less than
200 cells/pL increased from 18.70% in 2017 to
23.71% in 2022 (p<0.001, %2 test). The difference in
CD4-lymphocyte levels across all years of follow-up
was significant (p<0.001, 2 test).

The differences in CD4-lymphocyte levels in both
newly diagnosed male and female HIV-infected

newly diagnosed male and female HIV-infected
patients, respectively. However, there was a decrease
in the proportion of individuals with this cell level over
time to 30.20% in 2022 among newly diagnosed
HIV-infected male patients and to 34,58 % among
newly diagnosed HIV-infected female patients
(p<0.001, %2 test for male and female).

%
100~

80+
60 ~

40

M Women

20 1
B Men

0_
2017 2018 2019 2020 2021
Year of diagnosis confirmation

2022

Fig. 2. The gender composition among newly diagnosed HIV-
infected patients in dynamics (2017-2022)
Puc. 2. TlosioBast ctpykTypa BriepBbie BbisiBjeHHbIX BUY-nundu-
LMPOBAHHBIX MAaLMEeHTOB B quHaMuke (2017-2022 rr.)

In 2017, CD4-lymphocyte counts less than
200 cells/pL were found in 20.46% and 16.42% of
newly diagnosed male and female HIV-infected

I' Zhukova E.V. Clinical and Epidemiological Features of HIV-infection in the Population of Men who Have Sex with Men in Moscow
Oblast. PhD thesis, Federal State Budget Institution “National Research Centre for Epidemiology and Microbiology Named Aiter
Honorary Academician N. F. Gamaleya”, the Ministry of Health of the Russian Federation, Moscow, Russia, 24 March 2023.
https://gamaleya.org/upload/archive/zhukova/dis.pdi [Internet]. Accessed on 28.12.2023 (In Russ.).
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patients, respectively. In contrast, there was an
increase in the proportion of individuals with this cell

icant decrease in the proportion of newly detected
HIV-infected patients aged 25 to 34 years and an

Characterization of CD4-lymphocyte levels

Xapakrepuctuka ypoHeit CD4-numdouurtoB cpenn

Results of the first immune status study
Year of diagnosis less than 50 cells/pL 50-99 cells/pL 100199 cells/pL
abs. % abs. % abs. %

2017 3062 4,77 2474 3,85 6473 10,08
2018 3122 5,13 2609 4,29 6184 10,16
2019 2695 4,78 2524 4,48 6027 10,70
2020 2202 5,27 1969 4,71 4472 10,70
2021 2501 5,64 2270 5,12 5019 11,32
2022 2999 6,45 2591 5,57 5434 11,69

level over time to 25.45% in 2022 among newly diag-
nosed HIV-infected male patients (p<0.001, 32 test)
and to 21,40 % among newly diagnosed HIV-infected
female patients (p<0.001, 32 test).

The further analysis of trends in CD4-cells counts
within gender subgroups revealed significant diifer-

increase in the proportion of patients aged 35 years
and older (p<0.001, %2 test) were found (Figure 4).

The median age at which patients are newly diag-
nosed with HIV-infection has increased significantly
over time from 35 years in 2017 to 39 years in 2022
(p<0.001, 2 test).

<0.001 <0.001 <0.001 0.001 <0.001 0.001

3000 p p i p< p p<
_ 2500
j 1
=
E 2000
g 15001 1 1 1 1 i
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S
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2017 2018 2019

2020 2021 2022

Year of diagnosis confirmation

Fig. 3. Indicators of absolute CD4-lymphocyte counts among newly diagnosed male and female HIV-infected patients (2017-2022)
Puc. 3. [Tokasaresnun a6comornoro uncna CD4-numbountoB cpey Briepsbie BbisiBieHHbIX BUY-uHbHIIMPOBAHHBIX MALIMEHTOB MYXK-
CKOro H »KeHckoro noJia (2017-2022 rr.)

ences. The absolute number of CD4-lymphocytes was
higher among women in all years of follow-up (p<0.001,
x? test) (Figure 3). These obtained gender differences
indicate earlier HIV diagnosis in women, which may be
related to their screening during pregnancy and, as fol-
low, their active invitation to AIDS-centres.

In recent years in the Russian Federation, HIV-
infection has been detected among the population of
the most active working age [17]. In our study a signif-

Wherein, a decrease in CD4-lymphocyte counts was
observed with increasing age of patients (Figure 5).

The highest proportion of CD4-lymphocytes over
500 cells/pL was found in the group of patients aged 0—
14 years (78.16 %), which also is related to the dispen-
sary monitoring of children born to HIV-infected
women!. According to the results of our study, in con-
trast, the highest proportion of CD4-lymphocytes less
than 200 cells/pL was found in the group of patients

I Clinical Guideline “HIV-Infection in Children”. https://cr.minzdrav.gov.ru/schema/459 _1?ysclid=Iqkw00adw4472193741

[Internet]. Accessed on 28.12.2023 (In Russ.).
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aged over 50 years old (27.82%). These results are con-
sistent with a recent study conducted in China, that

surveillance and treatment and, as a result, earlier
detection of HIV-infection!. Currently, there is a des-

Table 2
in newly diagnosed HIV-infected patients
Ta6bauna 2
BrepBble BbisiBJeHHbIX BUU-uHULMpOBaHHBIX NaleHTOB
Results of the first immune status study Tetiall mumser @
200-299 cells/pL 300-499 cells/pL over 500 cells/uL patients examined
abs. % abs. % abs. % abs.
9025 14,06 20 085 31,28 23 091 35,96 64 210
8575 14,09 18 960 31,14 21428 35,20 60 878
7707 13,68 17 744 31,49 19651 34,87 56 348
5897 14,11 12 960 31,02 14 285 34,19 41785
6215 14,02 13 605 30,68 14728 33,22 44 338
6648 14,30 13907 29,91 14914 32,08 46 493

WO-14
W 15-24
W25-34
W 35-49
M50+

2017 2018 2019 2020 2021
Year of diagnosis confirmation

2022

Fig. 4. The age composition among newly diagnosed HIV-
infected patients in dynamics (2017-2022)
Puc. 4. BospactHoii cocras Briepsble BbisiBleHHbIX BUY-unu-
LMPOBaHHbIX MalMeHTOB B iMHamuke (2017-2022 rr.)

showed an increase in the proportion of patients with
CD4 counts less than 200 cells/uL and a decrease in the
proportion of patients with CD4 over 500 cells/pL [18].

The two populations with the highest mean base-
line CD4-cell counts were MSM (p<0,001, the
Mann Whitney test for all years for all comparisons,
with Bonferroni correction) and people infected
through MTCT (p<0,001), suggesting improved epi-
demic control in these groups (Figure 6).

Studies conducted in China have also reported high
median baseline CD4-lymphocyte counts among
MSM compared with other risk groups [8, 19]. The
MSM cohort is characterised by high adherence to

tigmatising approach to MSM by medical profession-
als in Russial. This allows not only to control the dis-
ease of each individual patient from the MSM cohort,
but also acts as an anti-epidemic measure to control

%
100
80
60 W <50 cells/pL
404 W 50-99 cells/pL.
M 100-199 cells/pL
90 W 200-299 cells/pL
i W 300-499 cells/pL
M >500 cells/pL

0-14 15-24 25-34 35-49 50+
Year of diagnosis confirmation

Fig. 5. The structure of CD4-cell counts in newly diagnosed
HIV-infected patients of different ages
Puc. 5. Crpykrypa uncia CD4-k/eToK y BriepBble BbIsiBJIEHHbBIX
BUY-uHpULHPOBAHHDBIX MAlIHEHTOB PA3HOTO BO3pacTa

the spread of HIV-infection in general. The high base-
line CD4-cell counts in patients infected through
MTCT indicates the improvement in the detection of
HIV-infection during pregnancy, which has already
been noted in a recent study [20].

The two populations with a statistically significant
decrease in CD4-cell counts over all years of follow-
up were IDUs and heterosexuals (p<0.001, the

I' Zhukova E.V. Clinical and Epidemiological Features of HIV-infection in the Population of Men who Have Sex with Men in Moscow
Oblast. PhD thesis, Federal State Budget Institution “National Research Centre for Epidemiology and Microbiology Named Aiter
Honorary Academician N. F. Gamaleya”, the Ministry of Health of the Russian Federation, Moscow, Russia, 24 March 2023.
https://gamaleya.org/upload/archive/zhukova/dis.pdi [Internet]. Accessed on 28.12.2023 (In Russ.).
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Kruskall-Wallis test). These two populations were
also found to have the longest median time (p<0.001)
from infection to disease detection — 24 and 20
months, respectively (Figure 7).

Therefore, we also examined the estimated timing of
HIV-infection in these risk groups during follow-up peri-
od (p<0.001, the Kruskall-Wallis test) (Figure 8—9).

A significant increase in the time to disease detection
was found in both cases. However, in the heterosexual
group, these changes were associated with a sharp
increase in the period 2021-2022, which can be
explained by the introduction of a self-isolation regime
in the Russian Federation during the COVID-19 pan-
demic!-2. These measures have had a significant impact
on reducing the number of patients visiting AIDS-cent-
res. The risk group with the most delayed detection of
HIV-infection was IDUs (p<0.001, the Mann Whitney
test for all years) in all years of follow-up. It is important
to note that IDUs have its own behavioral characteris-

4009 p<0.001,
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Fig. 6. Median CD4-lymphocyte counts in newly diagnosed
HIV-infected patients with different routes of infection in the
period 2017-2022
Puc. 6. Cpenee xonnuectso CD4-umbountoB y BriepBble
BbIsiBJeHHBIX BUY-1HOUUMPOBAHHBIX MALMEHTOB C PA3JTHUHBIMH
nyTsiMU 3apaxkenusi B nepuon 2017-2022 rr.
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Fig. 7. The estimated timing of HIV-infection in patients with different routes of infection in the Russian Federation in the period
2017-2022
Puc. 7. [Ipennonaraembie cpoku unuumposanus BUY-1 cpeny naineHToB ¢ pa3iuuHbIMU MyTsiMU 3apakeHusi B Poccuiicko
Genepauyn B nepuon 2017-2022 rr.

tics: the use of psycho stimulant drugs contributes to
risky sexual behavior and low adherence to HIV surveil-
lance and treatment [21]. Injecting drug use affects the
pathogenesis of HIV-infection due to its immunosup-
pressive properties and the possibility of additional co-
infection [22. Previous studies have found a high preva-
lence of HIV and hepatitis C co-infection in a cohort of

IDUs, as well as lower CD4-cell counts with co-infec-
tion[23-25]. In our study, we also observed the highest
prevalence of co-infection in the IDUs cohort, which
may also have contributed to low CD4-cell counts and
their significant decline over time (2.24% — for
HIV/HBV vs. 0.04% (for MTCT), 0.65% (MSM),
0.72% (other) and 0.76% (heterosexual), 24.59% —

I Decree of the Chief State Sanitary Doctor of the Russian Federation No. 7. On Ensuring Isolation Regime to Prevent the Spread of
COVID-2019. https://base.garant.ru/73764449/ [Internet]. Accessed on 28.12.2023 (In Russ.).
2 Decree of the President of the Russian Federation No. 239. On Measures to Ensure Sanitary and Epidemiological Well-Being of

the Population on the Territory of the Russian Federation in Connection with the Spread of a New Coronavirus Infection (COVID-
19). http://publication.pravo.gov.ru/Document/View/0001202004020025?ysclid=1qpb35mqiq458 148461 [Internet]. Accessed

on 28.12.2023 (In Russ.).
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for HIV/HCV vs. 0.51% (for MTCT), 2.91% (MSM),
6.0% (heterosexual)and 11.51 % (other), 1.99% — for
HIV/HBV+HCV co-infection vs. 0.0% (for MTCT),

4001 p<o0.001,
Kruskal-Wallis test
350

Time from infection to detection, months

n=18 589 n=21463

3001
| 8 ;
200
1501
1001
50
"

n=22 809

Thus, it can be assumed that the observed decline
in CD4-cell counts over time is associated with the
detection of HIV-infection in IDUs infected in the

n=16 503 n=18 145 n=18 339

2017 2018

20|19

9020 2021 90922

Year of diagnosis confirmation

Fig. 8. The estimated timing of HIV-infection in patients with heterosexual route of infection in the Russian Federation in the period
2017-2022
Puc. 8. Ilpennonaraembie cpoku 3apaxenust BUU-1 cpenun nauneHToB ¢ rerepocekcyasbHbIM MyTeM HH(ULHPOBaHUst B Poccuiickoi
Genepauyn B nepuon 2017-2022 rr.

4009 p<0.001,

Kruskal-Wallis test * =
ruskal-Wallis tes
3501
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n= 8764
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n= 7551

n= 4822 n= 4553 n= 4025
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Year of diagnosis confirmation

2017

Fig. 9. The estimated timing of HIV-infection in patients with parenteral route of infection through injecting drug use in the Russian

Federation in the period 2017-2022

Puc. 9. lpennonaraembie cpoku 3apaxkenust BU-1 cpeay naimeHToB ¢ napeHTepabHbIM MyTeM HHMUIUPOBAHHUS MTPH NOTPeOJeHHH

HHBEKIMOHHBIX HapKOTHKOB B Poccutickoit @enepatuu B nepuon 2017-2022 rr.

0.08% (MSM), 0.37% (heterosexual) and 0.72%
(other); 16.4% — for HIV/TB co-infection vs. 2.38 %
(for MSM), 4.47% (MTCT), 8.33% (heterosexual)
and 10.32% (other); 0.41% — for HIV/HBV/TB vs.
0.0% (for MTCT), 0.02% (MSM), 0.08% (heterosex-
ual) and 0.13% (other), 3.98% — for HIV/HCV/TB
and vs. 0.0% (for MTCT), 0.19% (MSM), 0.72%
(heterosexual) and 1.71% (other), 0.38% — HIV/
HBV 4+ HCV/TB co-infection vs. 0.0 % (MSM), 0.0 %
(MTCT), 0.05% (heterosexual) and 0.13% (other).

early years of HIV-infection in the Russian
Federation (in the 2010s). It correlates with ageing of
newly diagnosed HIV-infected IDUs (Figure 10).

It is worth noting that in the Russian Federation,
since 2016, a number of preventive measures have been
taken to reduce the spread of HIV-infection: raising
awareness of HIV-infection among citizens, creating
a social environment that does not discriminate against
people living with HIV, increasing the coverage of the
population with medical testing for HIV-infection,
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using the achievements of science and practice to pre-
vent HIV-infection, improving epidemiological con-
troll-2. Thus, these measures contributed to attracting
the interest of the population of the Russian Federation
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(CDC)3, but there are some differences in the statis-
tics due to the difference in the samples analysed. The
material for our study was the FRHIV reports, i.e.,
patients on the medical register, while the data
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Fig. 10. The structure of CD4-cell counts in newly diagnosed HIV-infected patients of different ages and route of infections (2017-2022)
Puc. 10. Crpykrypa uncia CD4-kieTok cpenu BriepBble BhisiBJaeHHbIX BUY-nnduimpoanubix namueHToB pa3Horo Bo3pacra u ¢ pas-
HBIMH NyTsIMU 3apaxkenus (2017-2022 rr.)

in the problem of HIV-infection and, as a consequence,
to the active visitation of patients to AIDS-centres and
improved detection of patients infected in the early
years of HIV-infection in Russia.

It is important to note that the trends we obtained
coincide with those in the report published by the
European Centre for Disease Control and Prevention

source for the CDC report was Statistical form Ne 61
including immunoblot-positive patients, including
anonymous patients. The use of the FRHIV data not
only allowed us to estimate the CD4-cells counts, but
also to disaggregate by route of transmission and cir-
cumstances of HIV diagnosis.

' Decree of the Government of the Russian Federation No. 426. On Approval of the Rules for Maintaining the Federal Register of
Persons Infected with the Human Immunodeficiency Virus and the Federal Register of Persons with Tuberculosis.

https://base.garant.ru/71654250/ [Internet]. Accessed on 28.12.2023. (In Russ.).
2 Order of the Government of the Russian Federation No. 2203-r. On the State Strategy to Counteract the Spread of HIV-Infection

in the Russian Federation for the Period until 2020 and Further Perspective.

http://publication.pravo.gov.ru/

Document/View/0001201610260006?ysclid=lqpbuf99uil 75703933 [Internet]. Accessed on 28.12.2023 (In Russ.).
3 HIV/AIDS surveillance in Europe 2023 (2022 data). CDC, 2023. 118 p.
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Conclusion. This study helps to identify the most
significant risk groups of people in the general popu-
lation of HIV-infected people at the present stage in
the Russian Federation. Thus, based on the results of
the study, a portrait of a newly-diagnosed HIV-infect-
ed patient at the present stage was drawn up: a man
aged 35 to 49 years, infected by heterosexual route
with the median time from his infection to the diagno-
sis of HIV infection is 22 months.
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