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Abstract

Introduction. For more than 10 years, the Tumen Region has been reporting steadily high rates of HIV infection
prevalence. Among the groups at risk for HIV infection, a special place is occupied by the group of incarcerated
individuals. This group is mostly represented by drug users, men who have sex with men, commercial sex
workers. Diseases acquired during imprisonment or exacerbated in a prison setting become a problem not only for
released inmates, but also for communities outside the prison system. Epidemiologically, it is critically important to
identify the prison-related factors contributing to HIV progression, considering their unequal significance among
incarcerated individuals and civilian population.

The aim of the study is to identify and assess the risk factors affecting the HIV epidemic process in the high risk-
group density areas.

Materials and methods. The study was performed using epidemiological study and stepwise logistic regression
methods.

Results. Since 2008, the epidemiological situation in prison settings has become increasingly severe, being
characterized by higher rates of detection of HIV cases and HIV prevalence among inmates. The situation has
also been aggravated by high death rates among HIV-infected inmates. Our study found that the high risk of
fatal outcomes in HIV-infected inmates was associated with multiple parameters: the male gender, parenteral
(injection drug use) HIV transmission, existing comorbidities — viral hepatitis and thoracic diseases.
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AHHOMauus

BBepeHue. B TiomeHckon obnactu yxe 6onee 10 neT oTMevaeTcs YCTOMYMBO BbICOKWUIA YPOBEHb MOPaXEHHO-
ctn BUY-uHekumen. OcobHsaKoM cpean puckoBbIX rpynn no 3apaxeHunto BUY ctouT rpynna 3aknioyéHHbIX Nog,
cTpaxy nuy. B o6o3HayeHHON rpynne mMakcumarnbHO COCpeaoTOYeHbl NoTPebuTenn HapKOTUYECKMX BELLECTB,
MY>X4MHbI, UMEIOLLIME MOSNOBON KOHTaKT C MY>XUYMHaMM, paboTHWKM KOMMepYecKoro cekca. bonesnn, npnobpetéH-
Hble B Meprog OTObIBaHWS CpoKa HakasaHusi MMbo ycyrybmBLlLMeCcs B yCNOBUSAX NULLIEHNS CBOOOAbI, CTAHOBATCS
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OPUTVHANbBbHbBIE NCCITIEAOBAHNA

Npobnemoi He TONbKO OCBOBOAMBLUMXCS 3aKMOYEHHbIX, HO 1 coobLLecTBa 3a npeaenamMmm NeHUTEHUNapHOWN cu-
ctembl. C annaeMMOoNorMyeckon TOUKN 3pEHUST CHUTAETCHA NPUHUMMNMANbHO BaXKHbIM BbISIBIIEHWE B cpede ocy-
XOEHHBIX NUL, hakTopoB, cnocobeTByOWMX NporpeccrpoBaHmnio BUY-nHpekumn ¢ y4€Tom nx HepaBHOLLEHHOTO
3Ha4YeHUs Cpeam 3akNMOYEHHBIX U rPaXaaHCKOro HaceneHus.

Llenb uccnegoBaHuUsl — BbiSIBNIEHWE W OLIEHKA COBOKYNMHOCTU (DaKTOPOB pyCKa, Onpeaensiowert passmuTne anu-
aemunyeckoro npouecca BUY-nHpekumm B 30He BLICOKOW KOHLUEHTpaUMW rpynn pucka.

MaTepuanbi u MeToabl. [IpMeHeHbI MeTOAbI ANMAEMUONONMYECKOro UCCNeoBaHUSA, METOZA, NOrMCTUYECKON pe-
rpeccuu MoLLaroBOro BKIKOYEHUS.

PesynbraTtbl. Hanbonee crnoxHas anugemuonormyeckasi cutyauus B Mectax nuweHust cBoboabl B 4acTu BbISIB-
nenns cnyyvaes BUY-undekumm n nopaxéHHoctn BUY cpeau ocyxaeHHbIx ob6o3Havmnace ¢ 2008 r. MNpn aTom
3NMOEMMNONOrMYeckyto 06CTaHOBKY yXyaLlanu 1 BblCOKMEe nokasaTtenu cmepTHocTn BUY-nHdmumpoBaHHbIx. MNpu
npoBeAeHUN NCCrea0BaHNs HaMM YCTaHOBIIEHO, YTO BEPOATHOCTb NETanbHOro Ncxoaa y OCYXAEHHbIX, MHDULK-
poBaHHbIX BAY, accounmpoBaHa ¢ COBOKYMHOCTLIO MapaMeTpoB: MY>CKOW MOf, NapeHTepanbHbin (HapkoTuye-
ckuii) nyTb 3apaxeHusi BUY, Hanuune conytcTBylollero 3abonesaHus — BUPYCHOrO renatuTa u 3abonesaHus
OpraHoB rpyaHOW KIETKW.

KnroueBble cnoBa: BUY-uHgekyus, anudemuyeckull npouecc, rneHUMeHyuapHasi cucmema, 3aK/toYeHHbIe,
ghakmopsl pucka, nemarsbHbIl UCX00

Amuyeckoe ymeepxxdeHue. VlccneqoBaHue NpoBoAMoCh Npu 40O6POBOSILHOM UHPOPMMPOBAHHOM Cornacuy nauu-
eHTOoB. [MpoTokon nccnegoBaHns ogoGpeH ATUYECKMM KOMUTETOM THOMEHCKOIO roCyAapCTBEHHOTO MEAULIMHCKOIO YHU-
Bepcuteta (npotokon Ne 88 ot 23.12.2019).

HUcmoyHuk (I)UHaHCUpOBaHUH. ABTOpbI 3aABNSAT 06 OTCYTCTBUM BHELLHEro dUHaHCHpoOBaHWUs Npy NpoBeaeHNn nc-
crnegosaHuA.

KoHgbnnukm uHmepecos. ABTOpbI [eKNapupyoT OTCYTCTBUE SIBHbIX M MOTEHUManbHbIX KOH(MMKTOB UHTEPECOB, CBS-
3aHHbIX C Nybnukauuemn HacTosILLen cTaTbu.

Ana yumuposeanusi: Kongparosa C.E., MapyeHko A.H. AHanu3 hakTtopoB pucka, onpegensiowmnx nposisreHe anum-
Aemudeckoro npouecca BUY-nHdekumn B neHuteHumapHomn cucteme. XKypHan mukpobuonoauu, anudemuonoauu u
ummyHobuomnoeuu. 2022;99(1):20-27.
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Introduction

The Russian penitentiary system is a unique sys-
tem combining institutions and facilities performing
penal sanctions, implementing criminal justice mea-
sures, administrative penalties, and having a preventive
effect on offenders. People serving a sentence in pris-
ons represent a group having a distinct system of re-
lationships with different characteristics and qualities.
Numerous literature sources and statistical data show
that the penitentiary system poses a major epidemio-
logical threat associated with spread of infectious dis-
eases [1-5]. The prison population constitutes the only
social group characterized by deviant behavior and a
concentration of drug users, commercial sex workers,
and men who have sex with men [6—12]. Most of the
people taken into custody learn about their diagnosis
in pre-trial detention centers or at penitentiary facilities
[13-20]. Experts estimate that penal and correctional
facilities continually hold over 23,000 people with ac-
tive tuberculosis, over 60,000 HIV-infected individu-
als, over 6,000 individuals with HIV and tuberculosis
coinfection [21-23]. In UN countries, the mortality rate
in the prison population is 144 deaths per 100,000 peo-
ple [24-26].

By the beginning of 2019, the penitentiary facili-
ties in the Tyumen Region (TR) had reported 5,707 HIV
infection cases, out of which 248 cases were recorded
in 2018 (14.6% of all the HIV infection cases recorded
in 2018). The cumulative percentage of the HIV-posi-
tive inmates was 24.4%.

The aim of the study was to identify and assess
the risk factors affecting the HIV epidemic process
among inmates.

Materials and methods

In our study, we used the statistical monitoring da-
ta from the Tyumen Center for AIDS Prevention and
Control, the Inpatient Department of Healthcare Facili-
ty No. 72 of the Federal Penitentiary Service of Russia,
and the Tyumen Regional Infectious Disease Clinic.
The study included questionnaires as well as statisti-
cal, description, estimation, continuous observation,
retrospective, stepwise logistic regression methods and
ROC (receiver operating characteristic) analysis [27].
The computation of mean values of the time series in-
cluded the computation of the mean error and Pearson’s
chi-squared test (%) [28, 29].

The relationship between variables was measured
with Pearson’s correlation coefficient (7, ). The strength
of relationship of the coefficients was measured using
the Chaddock scale [30].

The object of the study

The study was performed in two groups whose
characteristics are presented in Table 1.

Results

For 20 years, the prison population has been oc-
cupying the leading place in the social structure of
HIV-infected individuals, accounting for at least 24.4%
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of all reported cases. The correlation analysis has
demonstrated a direct and strong relationship (r, =
0.87) between the HIV incidence in the TR populauon
and the HIV incidence among the incarcerated indi-
viduals. Note that the latter are still significantly con-
tributing to the invariably high HIV prevalence rates in
the TR population. In the last 10 years, the HIV preva-
lence rate among the incarcerated individuals has been
3,113.2 per 100,000 prison population, exceeding 32.3
times the prevalence rate in the region’s population
(96.5 per 100,000 population). In 2018, the percentage
of HIV-infected individuals among the inmates was
15.4%, while the average percentage recorded from
2008 was 12.3%. The highest HIV prevalence rate
among the TR inmates was recorded in 2018, reaching
15,447.3 per 100,000 prison population and exceed-
ing 13.7 times the regional rate (1,129.5 per 100,000
population).

In 20192020, to assess the knowledge level re-
garding HIV infection risks in prisons, we conducted an
anonymous questionnaire survey among 60 HIV-nega-
tive inmates (men) at penitentiary facilities in Tyumen.
The age of the respondents ranged from 20 to 50 years;
most of them had specialized secondary education
(61.7%). Prior to the survey, each respondent was in-
formed about the aspects of the survey. The results of
the survey are as follows:

+ information about HIV infection is generally re-
ceived from mass media (56.7%), through com-
munication with healthcare workers (33.3%),
by reading special literature (18.3%); or much
more rarely — from friends and relatives, from
handouts such as leaflets and brochures (11.7%
and 8.3%, respectively);

* 26.7% of the respondents are aware of the actual
HIV prevalence rate in the Tyumen Region;

* 58.3% of the respondents know what to do in
case of an accidental needlestick injury, for ex-
ample, in the street; however, only 50.5% of
them know where to go and be tested in urgent

Table 1. Study groups of HIV-infected people

ORIGINAL RESEARCHES

situations, while 55% of the respondents hardly
know the time limits within which they should
be tested for HIV after the suspected exposure
event;

* 50% of the respondents are sure that they will
not contract an infection, while 48.3% of the
respondents believe that they are not at risk of
contracting HIV;

* 95% of the respondents do not think that in their
present setting they are exposed to HIV infec-
tion; 63.3% of the respondents do not deny they
have IDU acquaintances, and 16.6% of the re-
spondents used "mild" psychoactive substances
prior to incarceration;

* 51.7% of the respondents needed more informa-
tion about HIV infection.

Based on the findings, we can conclude that in-
mates do not see themselves as part of the high-risk
group for HIV infection and spread. Furthermore, 20%
of the inmates believe that there is a vaccine against
HIV infection and HIV is curable, thus being at risk of
non-compliance with preventive measures against con-
traction and transmission of HIV infection.

Death rates are among the most significant ep-
idemiological criteria measuring the successful im-
plementation of national programs for prevention of
HIV spread among the population. Our analysis of the
groups showed that in 2008-2018, in the group of the
HIV-positive deceased incarcerated people (DIP), the
average life expectancy after HIV infection had been
detected was 6.7 years, while in the control group of
deceased free people (DFP), it was 5 years. The medi-
an life expectancy from the positive immunoblot test to
the time of death was 7 years and 3 years for DIP and
DFP, respectively (p < 0.001). The gender profile of the
studied groups is presented in Table 2.

Based on HIV transmission routes, the groups
showed the following distribution:

* injection drug use (parenteral) transmission —

reported in 94.1% of DIP and in 51.7% of DFP;

. . Coverage
Study group n Inclusion criteria Data sources percentage
Group 1 (study) 222 People serving a prison sentence; Hospital admission logbooks, The groups
2) immune blot test for HIV (+); death record logbooks, were selected by
3) hospitalization of HIV (+) individuals medical source records screening
in 2008-2018; (form 003/u), autopsy reports
4) availability of autopsy reports from
the Office of the Chief Medical Examiner
Group 2 (control) 143 1) Civilians;

2) immune blot test for HIV (+);

3) hospitalization of HIV (+) individuals

in 2011-2018;

4) availability of autopsy reports from the Office

of the Chief Medical Examiner
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* sexual transmission — reported in 5.9% of DIP

and in 46.9% of DFP;

* vertical transmission — reported in 1.7% of

DFP (p < 0.001).

Other parameters used in the analysis of the fac-
tors increasing the risk of a fatal outcome in the study
and control groups of HIV-infected people are shown
in Table 3.

Based on the autopsy reports, we have found that
in the DIP group, most of the deaths (n = 178; 80.2%)
were caused by generalized tuberculosis (3> = 127.12;
p <0.001), in 61.7% of cases (n = 137), this cause of
death was identified by autopsy findings. The confirmed
cases of viral hepatitis among DIP accounted for 72.1%
(n=160; y*=34.41; p <0.001). Thoracic diseases (pul-
monary tuberculosis, including fibro-cavernous tuber-
culosis; viral and bacterial pneumonia) accounted for
9.0% (n=20; x*=72.78; p < 0.001).

In the DFP group, most deaths (53 cases; 37.1%)
were caused by thoracic diseases (x> = 72.78; p <
0.001), having exceeded 4 times the death rate in the
DIP group; 59 (41.3%) cases were diagnosed with viral
hepatitis (> = 34.42; p <0.001); 29 (20.3%) cases were
diagnosed with generalized tuberculosis (3> = 127.12;
p<0.001), being 4 times as low as the similar rates in
the DIP group; 29 (20.3%) cases were diagnosed with
CNS diseases (meningoencephalitis, encephalitis of
mixed etiology (toxoplasmosis + cytomegalovirus in-
fection), toxoplasmosis) (3> = 42.03; p <0.001).

The last lifetime tests evaluating the immune sta-
tus in the study and control groups showed that the CD4
lymphocyte count was < 200 cells/uL in 75.2 + 2.9%
of DIP and 91.2 £ 2.4% of DFP; 200-350 cells/pL - in
15.6 £ 2.5% of DIP and 3.6 + 1.6% of DFP; more than
350 cells/uL - in 9.2 = 1.9% of DIP and 5.1 + 1.8%
of DFP. The difference in the HIV-infected group was
most significant, when the CD4 count of 200-350 cells/
uL (x* =10.7; p < 0.001) was recorded among DIP 4.3
times as often as among DFP.

The HIV viral load greater than 100,000 copies/mL,
which strongly correlates with intensive depletion of
CD4 lymphocyte population, was detected in 63.3 +
8.80% of cases among DIP and in 60.0 £ 5.2% of cases
among DFP.

To identify the totality of risk factors associated
with mortality among HIV-infected incarcerated peo-
ple, we, using the odds ratio, included variables, which
were significantly different in the DIP and DFP groups,
in the logistic regression (95% CI). These variables

Table 2. Distribution of HIV-infected people by gender
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o
~

0.2

0 0.2 0.4 0.6 0.8 1.0
1 — Specificity

The ROC curve of assessment of the logistic regression
model for fatal outcome prognosis in HIV-infected inmates
(95% ClI).

were gender, age at the time of an HI'V diagnosis, aver-
age life expectancy after the HIV diagnosis, HIV trans-
mission route, stages and categories of HIV infection:
stages 3, 4A, 4B; stages 4C, 5 (x> = 195.75; p < 0.001);
comorbidities: viral hepatitis, CNS diseases, genera-
lized tuberculosis, thoracic diseases, CD4-cell counts
by categories: under 200 cells/uL; 200-350 cells/uL;
over 350 cells/pL.

The analysis showed that the risk of fatal out-
comes among HIV-positive incarcerated people was
associated with the following parameters: male gender
(OR =4.68; p = 0.022), parenteral (injection drug use)
HIV transmission route (OR = 14.64; p < 0.001), con-
firmed comorbidities — viral hepatitis (OR =4.75; p =
0.001) and thoracic diseases (OR =20.03; p < 0.001).

Discussion

The findings for the group of HI V-infected inmates
demonstrate that the risk of a fatal outcome among men
is 4.7 times higher than among women, and the death
rate among the infected with HIV through the injec-
tion drug use (parenteral) transmission is 14.6 as high.
The co-infection with viral hepatitis increases mor-
tality among the HIV-infected inmates 4.8 times and
thoracic diseases increase it 20 times as compared to
the HIV-infected free people. The quality of the prog-
nostic model was assessed and confirmed as excellent
(Fig. 1, Table 4).

Study group Men, abs (%) Women, abs (%) Total, people
Deceased free people 87 (60,8) 56 (39,2) 143
Deceased incarcerated people 213 (95,9) 9(4,1) 222

Note. p < 0.001 compared to deceased incarcerated people.
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Deceased free in?:(;ff:;?g d Sig_nificance of
Parameters people, % o differences
(n = 143) sy (b < 0,05)
Stage of HIV infection 3 0.7 3.2 <0.001
4A 1.4 0.5
4B — 73.4
4C 93.7 23.0
5 4.2 —
HIV infection is the main diagnosis No 7.7 1.8 <0.01
Yes 92.3 98.2
Associated conditions
HIV infection No 92.3 98.2 <0.01
Yes 7.7 1.8
viral hepatitis No 58.7 27.9 <0.001
Yes 41.3 721
generalized tuberculosis No 79.7 19.8 <0.001
Yes 20.3 80.2
gastrointestinal disease No 99.3 99.5 0.753
Yes 0.7 0.5
central nervous system diseases No 79.7 99.1 <0.001
Yes 20.3 0.9
cancer No 100 95.9 <0.05
Yes - 41
thoracic disease No 62.9 91.0 <0.001
Yes 371 9.0
generalized bacterial infections No 95.1 100 <0.01
Yes 4.9 -
cardiovascular disease No 99.3 99.5 0.753
Yes 0.7 0.5
generalized lymphoadenopathy No 99.3 97.3 0.254
Yes 0.7 2.7
cytomegalovirus generalized infection No 97.9 100 0.059
Yes 2.1 -
fungal infections No 94 .4 100 <0.001
Yes 5.6 -

Among DIP, 5.4% inmates matched all the para-
meters associated with the likelihood of a fatal outcome.

Conclusion

The continuous study in the DIP group during
2008-2018 has identified risk factors affecting the epi-
demic process of HIV infection in prisons and has found
that progression of HIV infection and, consequently,
mortality among incarcerated people require constant
attention of all the concerned services. The question-
naire survey results suggest that the inmates tend to be-

Tabnuua 4. Xapaktepuctuka nporHOCTUYECKON 3HAaYMMOCTH
Table 4. Characteristics of prognostic significance

Mnowagb nog ROC-kpueoi, p < 0,001 0,977
Area under the ROC curve, p < 0.001

YyBcTBMTENBHOCTL MOAEenu, % 93,6
Sensitivity of the model, %

CneundunyHocTb mogenu, % 89,6
Model specificity, %

MpeackasbiBatoLwas TOMHOCTb, % 92,1

Predictive accuracy, %
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lieve they are most unlikely to get infected and there
is no risk of HIV spread. Special attention should be
given to better availability of information about preven-
tive measures against HIV infection among inmates.
The measures aimed at monitoring of the HIV epidem-
ic process in prisons should also include prevention of
co-infection and progression of thoracic diseases and
viral hepatitis, giving priority attention to men infected
with HIV through the injection drug use transmission.
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