YIIK 616.98:578.828.6]-085+615.015.8 DOI: 10.31549/2542-1174-2024-8-1-29-41

HN3yyeHue NpuBEeP:KEHHOCTH K AHTHPETPOBUPYCHOM Tepanmuu
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AHHOTAIIUA

BBepneHwue. 3anociaeaHue 10 JET B MUPe OTMeYaeTcs pocT ycronunBocTy BUU-1 K aHTUPETPOBUPYCHBIM IIpenapa-
taM. Bosbable BUY-uHbeKIuel ¢ HU3KUM YPOBHEM IIPUBEPKEHHOCTH K aHTHUPETPOBUPYCHOH Tepanuu (APT) Haubosee
YacTo MO/[BEPIKEHBI PUCKY PA3BUTHUS IPUOOPETEHHOH pe3rcTeHTHOCTH BUIU-1. YeTaHOBIIEHUE KITIOUEBBIX (GAKTOPOB, BIIU-
SIIOIIMX HA CTENEeHb IPUBEPKEHHOCTH, II03BOJIUT CBOEBPEMEHHO BBIABJIATH OOJIBHBIX C BBICOKUM PHCKOM «OTPBIBa» OT
JleyeHUs U pa3paboTaTh WHAUBUYAJIbHYIO TAKTHKY BEJIEHUS TAKUX HAI[UEHTOB /IS CHHUKEHUs pucka (popMUpOBaHUA
PEe3UCTEeHTHOCTH.

IT e 1 b . WByunThb GaKkTOPHI, BIUAIONIHE HA TPUBEPKEHHOCTH K APT y 60JIbHBIX C BUPYCOJIOTHUECKOH HeyAauel, U BIIH-
sIHME TIPUBEP’KEHHOCTH HA PUCK Pa3BUTHUsA MPUOOPETEHHOH ycToiunBocTr BITY-1 K aHTHPETPOBUPYCHBIM IIpernapatam
[IePBOY JIMHUU.

MaTtepuanans U MeTOoO/bl. I[IpoBereHo o6ciaenoBanue 271 60JIBHOTO C YCTAHOBJIEHHBIM AHarHo30M « BUU-
nHQEKIUA», ¢ PA3HBIMHU CTAAUAMHU 3200JI€BaHUA, B BO3pacTe OT 21 JI0 59 JIeT, HaO/II0[aBIIUXCS B IIEPHOJ, ¢ MapTa 2018 T.
0 aBrycT 2022 T. B LleHTpe mo mpodunaktuke u 60pboe co CITU] I'BY3 HCO «T'opoackast nHpeKIUMOHHAsA KINHUTYECKas
6opHUIA N 1» T. HoBocubupcka u noayuasimux APT. Kputepuii BKIIOUeHHs TAIIMEHTOB B UCC/IEIOBAHUE: BUPYCOIOTH-
JecKuil MpophIB HA GoHe paHee npoBoguMol addextuBHoi APT nmpenaparamu nepBoi JIMHUM (KOT/Ia B TeueHue 3—6 Mec
PETHCTPHUPOBAJICA HEOIIpeiesisieMbll ypOBeHb BUPYCHOH Harpy3ku PHK BMY). IIpoBoamics peTPOCIEKTHBHBIN aHATIN3
cTernieHu npuBep:keHHocTH K APT 06c¢seioBaHHBIX anueHToB ¢ BUY-nHbeKIuel 1 BUPYCOJIOTUUECKUM IIPOPBIBOM C y4e-
TOM PasJINYHBIX (aKTOPOB. VcemenoBaHue Ha JJeKapCTBEHHYI0 ycTounBocTh BITY-1 BeimosiHsA0ch Ha 6aze ®PEYH Tocy-
JlapCTBEHHBIN HayYHBIN LIEHTP BUPYCOJIOTHHU U OUOTEXHOJIOTHH « BeKTop».

PesyanbTartbl . Cpeau obcaeq0oBaHHbIX MAIUEHTOB ITpeobiajain My KYUHbI — 56.4 % (n = 153). CpeaHuii Bo3pact
cocTaBu 35.4 + 2.85 roza. JJoMIHUPOBAJI MTOJIOBON reTEPOCEKCYaAIbHBIN MyTh epenauun BY-undexnuu — 64.8 %. Ha
JIOJIIO TTAPEHTEPAIIBHOTO IMyTH MHUIUPOBaHUs (BHYTPHUBEHHOE BBeJleHE HAPKOTUKOB) MIPUILIOCH 31.5 % ciydaes. I1o
pe3yJsibTaTaM PETPOCIIEKTUBHOIO aHAIN3a CTelleHU TpuBep:keHHOCTH K APT ycraHoBieHo, yTo y 48.3 % (131 13 271) 60J1b-
HBIX IMeJIUCh IIPOILYCKY [IpHeMa [IPenapaToB, B TOM YHc/Ie HU3KasA IPUBEPKEHHOCTh OTMedeHa y 31.7 % (86 u3 271) 60716~
HBIX; CpeJHAd — Y 16.6 % manueHToB (45 u3 271). Haubosee yacto HapyueHUs IPHUBEPKEHHOCTH PETHCTPUPOBAIIICE Y
JIVII C TapEeHTePaTbHBIM ITyTeM nepeaaun BUY — 75.3 % 1Mo cpaBHEHHIO C TIOJIOBBIM — 36 % (p < 0.001) U y JKUTEJIEH Celb-
CKOHM MeCTHOCTH — 62.5 % 10 CPABHEHHIO C TOPOJCKUMU JKUTEJIMHU — 34.1 % (p < 0.001). Cpeut My»KIHH HAPYIIEHUs TPH-
BePXKEHHOCTH BBIABJISUINCH Yallle, UeM Y JKEHIIUH — 57.5 U 36.4 % COOTBETCTBEHHO (p < 0.001). Tak:ke 3HAYUMBIM (BaKTO-
POM SIBIJIOCH OTCYTCTBHE ITIOCTOSTHHOTO TPYAOYCTPOUCTBA — HAPYIIIEHNE IPUBEPIKEHHOCTH OTMEYAIOCh ¥ 69.5 % OOJIBHBIX
3TOU TPYIIIBI TI0 CPABHEHUIO C MAIlMEHTaMHU, UMEIOIUMH IIOCTOSTHHOE MecTO paboThl — 26.3 % (p < 0.05). Hamporus,
BBICOKAs IPUBEP;KEHHOCTD Yallle OTMeuasach y O0JIbHBIX KEHCKOT0 I10J1a — 63.6 % 110 CPAaBHEHUIO C My>KUYUHAMU — 42.5 %;
[IpYU HUIMYHUHU [TOCTOSTHHOTO TPY/IOYCTPOMCTBA — 73.7 % IO CPaBHEHHUIO € 30.5 % IIPU €r0 OTCYTCTBUH; IIPH IIOJIOBOM IIyTH
nepeziayul — 64.0 % 10 CPAaBHEHUIO € TAPEHTEPAJIBHBIM IIyTEM IIepefiauil — 24.7 %; Y TOPOJICKUX KUTeJel — 65.9 % IpoTUB
37.5 % y cenbckux (p < 0.05).
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ITo COBOKYITHOCTH BCeX 3aperHCTPUPOBAHHBIX MyTallUi Pe3UCTeHTHbIe BApUaHThl BUIY BhIABIEHBI Y 54.6 % 00cieoBaH-
HBIX OOJIBHBIX ¢ BUpycosorudeckoi Heynaueir APT (148 uz 271). 3 uncia 148 pe3ucTeHTHBIX BapranToB BITY-1 yartie
JIPYTHX BBISBJISIZIOCH COUETAHUE MyTAIlMH YCTOMUMBOCTU K IperapaTaM U3 TPYIIbl HyKJIE03UIHBIX MHTUOUTOPOB 00par-
HOH TpaHckpuntassl (HVOT) 1 HeHyKI€03UAHBIX HHIHOUTOPOB 00patHO# TpaHckpuntasdsl (HHMOT) — B 60.1 % (89)
cityyaeB. MzommpoBanuble mytanuu kK HUOT Berpevasnucs B 15.5 % (23) ciaydae; Kk HHUOT — B 12.2 % (18). Coueranue
mytanui peducteHTHOCTH K HUOT + muru6uropam unrterpassl (1) yeraHoBiieHO Y 4.1 % (6) 60/1bHBIX. JI0JIs1 TAITUEHTOB
c ycrortunBocThio K HUOT u MUIT (uarnburopam mporeassl) coctasuia 2 % (3); k HUMOT + U — 1.4 % (2). Kombunamus
MyTalMi cpasy K TpeM KjiaccaM IpernapaToB BblABIeHA y 6 6osmpHbix: HUOT + HHUOT + UU - 2.7 % (4) u HUOT +
HHUOT + UII —y 1.4 % (2). Y ogHoro nanuenTa (0.6 %) 3aperucTpupoBaHa H30IMpoBaHHas MyTanus Kk M.
3axkiunwueHHUe . [IpoBeeHHBIN aHAIHN3 IOKA3aJT, YTO HAPYIIEHNE TPUBEPIKEHHOCTH OTMEYAJIOCh Y 3BHAUUTEIbHOM
zosiu 60JIBHBIX — 48.3 % (Huskas — 31.7 %, cpeHsas — 16.6 %). PakropaMu, CrIoCOOCTBYIOIIMME HAPYIIEHHUIO IIPUBEPKEH-
HOoCTH K APT, AIBJISTMCH: TAapeHTePATIbHBIH ITyTh iepegauu BUY (y 75.3 % 11y ¢ HapylieHrueM IPUBEPKEHHOCTH); IPOIKHU-
BaHUE B CEJIBCKON MecTHOCTH (Y 62.5 %); OTCYyTCTBUE IIOCTOSIHHOTO TPyAoycTpocTsa (y 69.5 %); myskckoit 1o (y 57.5 %).
Cpernu OOJIBHBIX C BBISIBJIEHHOW JIEKAPCTBEHHOH ycToiunBocThio BUY (n = 148) npeobiazanu una ¢ HapylleHHeM Ipu-
BEPIKEHHOCTH (770.9 %) 110 CpaBHEHUIO C ITAllHEHTAMHU, Y KOTOPBIX HE BbIsABIEHA pe3ucTeHTHOCTE BUY (23.6 %) (p < 0.001).
VuuThIBas NOJyYeHHBIE TAHHBIE, IPU BbIOOpe cTapTOBO# cxeMbl APT HEOOXOAMMO MPOBOAUTH aHATU3 CTEIIEHH PHCKA
HapyIIeHHUs] IPUBEPKEHHOCTH B 3aBUCHMOCTH OT COIIMAJIBHBIX M JPYTUX (AKTOPOB. YCTAHOBJIEHHAs HA TEPPUTOPUHU
HoBocubupckoii 061aCTH BBICOKAs YaCTOTA PETHCTPALIMHI MyTallii pe3ucTeHTHOCTH BITY nukTyeT He06X0IMMOCTh CBOE-
BpeMeHHOro 00cIeZloBaHNs Ha pe3ucTeHTHOCTh BUY y manueHToB ¢ BUpycosiorudeckoil Heynadeld Ha ¢done APT u BHe-
JIPEHUsI CKPUHUHTA TEPBUYHON JIEKAPCTBEHHONW YCTOHYMBOCTH y GOJBHBIX U3 TPYIIBI PUCKA IO HAPYIIIEHUIO MPUBEP-
JKEHHOCTH.

Kmuoueente croea: BUU-undexnusa, BUY-1, npuBep:KeHHOCTD K TepaIliy, pe3UCTEHTHOCTD, aHTUPETPOBUPYCHASA TePa-
YIS, MyTAIIH.
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A study of adherence to antiretroviral therapy and its effect
on the risk of HIV-1 resistance in patients with virological failure
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ABSTRACT

Introduction. Overthe past 10 years, there has been an increase in HIV-1 resistance to antiretroviral drugs
worldwide. HIV infection patients with low adherence to antiretroviral therapy (ART) are most often at risk of developing
acquired HIV-1 resistance. The identification of key factors affecting the degree of adherence will allow timely detection of
patients with a high risk of poor adherence to ART and treatment defaulting, and develop individual management tactics
for such patients to reduce the risk of resistance development.

A im . To study the factors influencing adherence to ART in patients with virological failure and the effect of adherence
on the risk of developing acquired HIV-1 resistance to first-line antiretroviral drugs.

Materials and methods. Two hundred and seventy one patients with an confirmed diagnosis of HIV
infection, with different stages of the disease, aged 21 to 59 years, who were followed-up from March 2018 to August 2022
at the Center for the Prevention and Control of AIDS (City Infectious Clinical Hospital No. 1, Novosibirsk) and received
ART, were enrolled in a study. The criterion to include patients in the study was a virological breakthrough during previ-
ously effective ART with first-line drugs (when an undetectable level of HIV RNA load was recorded for 3—6 months).
A retrospective analysis of the degree of adherence to ART of the studied patients with HIV infection and virological break-
through was performed, considering various factors. The HIV-1 drug resistance testing was carried out based on the State
Research Center of Virology and Biotechnology VECTOR.
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Results. Menpredominated among the patients — 56.4% (n = 153). The average age was 35.4 + 2.85 years. Hetero-
sexual transmission of HIV was dominant — 64.8%. Parenteral transmission of HIV (intravenous drug abuse) accounted
for 31.5% of cases. According to the results of the retrospective analysis of the degree of adherence to ART, it was found that
48.3% (131 out of 271) of patients had missed medications, including low adherence in 31.7% (86 out of 2771) patients; aver-
age —in 16.6% of patients (45 out of 271). Most often, poor adherence was reported in people with parenteral HIV transmis-
sion— 75.3% compared with sexual transmission — 36% (p < 0.001), and in rural residents — 62.5% compared with urban
residents — 34.1% (p < 0.001). Among men, missed medication was detected more often than in women — 57.5 and 36.4%,
respectively (p < 0.001). Also, a significant factor was the lack of permanent employment — poor adherence was in 69.5%
of patients in this group compared with patients having permanent employment — 26.3% (p < 0.05). On the contrary, high
adherence was more often observed in female patients — 63.6% compared with male ones — 42.5%; in the presence of per-
manent employment — 73.7% compared with 30.5% in it’s absence; in the case of sexual transmission — 64.0% compared
with parenteral transmission — 24.7%; in urban residents — 65.9% versus 37.5% in rural residents (p < 0.05).

According to the totality of all mutations revealed, HIV drug-resistant variants were found in 54.6% of the patients with
virological ART failure (148 out of 271). Of the 148 HIV-1 drug-resistant variants, a combination of drug resistance muta-
tions from the group of nucleoside reverse transcriptase inhibitors (NRTIs) was most often detected and non-nucleoside
reverse transcriptase inhibitors (NNRTIs) — in 60.1% (89 cases). Isolated mutations to NRTIs were found in 15.5% (23)
cases, for NNRTIs — in 12.2% (18). A combination of mutations of resistance to NRTIs + integrase inhibitors (IIs) was
found in 4.1% (6) patients. The proportion of patients with resistance to NRTIs and PIs (protease inhibitors) was 2% (3);
to NRTTIs + IIs — 1.4% (2). A combination of mutations to three classes of drugs at once was detected in 6 patients: NRTIs
+ NNRTIs + IIs — 2.7% (4) and NRTIs + NNRTIs + PIs — 1.4% (2). An isolated mutation to IIs was in one patient (0.6%).
Conclusion. The analysis showed that non-adherence was reported in a significant part of patients — 48.3%
(low — 31.7%, moderate — 16.6%). Factors contributing to poor adherence to ART were: parenteral transmission of HIV (in
75.3% of people with poor adherence); living in rural areas (in 62.5%); lack of permanent employment (in 69.5%); male sex
(in 57.5%). Among patients with detected HIV drug resistance (n = 148), individuals with poor adherence prevailed (70.9%)
compared with patients who did not have HIV drug resistance (23.6%) (p < 0.001). Taking into account the data obtained,
when choosing the initial ART regimen, it is necessary to analyze the degree of risk of non-adherence depending on social
and other factors. The high frequency of registration of HIV drug-resistant mutations found in the Novosibirsk Region
necessitates timely testing for drug-resistant HIV patients with virological ART failure and the introduction of screening
for primary drug resistance in patients at risk of poor adherence.

Keywords: HIV infection, HIV-1, adherence to therapy, resistance, antiretroviral therapy, mutations.
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BBEJAEHHNE INTRODUCTION

Pacmupenne oxBara mnamueHToB ¢ BUY-
nHQeKIel aHTUPeTPOBUPYCcHOH Tepanuel (APT) u
93¢ (PeKTUBHBIMU CpeZICTBAMU MIPOQPUIAKTUKY ABJIA-
eTcsi OCHOBHOHM CTpaTeruedl 1o IPOTHBOEHCTBUIO
pacmpocTpaHeHUI0 JAaHHOTO 3a00JIeBaHUs BO MHO-
TUX cTpaHax mupa [1]. B wacTHOoCTH, ¢ MOMOIIBIO
BBICOKOA((PEeKTUBHBIX aHTUPETPOBUPYCHBIX Mpera-
paroB (APII), HampaB/IeHHbIX Ha WHTUOUPOBaHUE
pasyuuHbIX (EpMEHTOB BHUpPYCa, yAaeTcss OBICTPO
NO/ABUTh periukanuio BUY u yjaydmuTs KauecTBO
JKU3HU TAlMEeHTOB, OJTHAKO OBICTpasi CIOCOOHOCTD
BHUpyca ajantupoBaTbcad K AedictBuio APII u ero
CJIOKHAsI CTPYKTYpHAasi OpraHU3anus MPUBOAAT K
(GopMUpPOBAHUIO PE3UCTEHTHOCTU. 3a IOCIIETHUE
10 JieT oTMeuaercs pocT ycroduwBoctu BUY-1 k
xuMuonpenaparam [2, 3]. [loMmumo JiekapcTBEHHON
YCTOMYUBOCTHU CYIIECTBYET PSiZl APYTUX MOTEHIHATH-

Extending the coverage of HIV-infected patients
with antiretroviral therapy (ART) and effective mea-
sures of prevention is the dominant strategy in coun-
teracting the spread of this disease in many countries
of the world [1]. In particular, owing to highly effective
antiretroviral drugs (ARD) inhibiting various viral
enzymes, it is possible to suppress HIV replication
rapidly and improve the quality of life of patients,
however, the rapid ability of the virus to adapt to ARD
action and its complex structural organization lead to
the development of resistance. Over the past 10 years,
there has been an increase in HIV-1 resistance to che-
motherapeutics [2, 3]. In addition to drug resistance,
there are several other potential causes of virological
failure of the ART regimen — undesirable drug inter-
actions and impaired absorption of the drug [4]. One
of the key points in effective ART is the degree of
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HBIX IIPUYUH BUPyCO0rudeckoi HeaHeKTUBHOCTU
npoBoauMoro pexkuma APT — HexkelaTesTbHbIE MeXK-
JIeKapCTBEHHbIE B3aUMOJENUCTBUSA U HaPYIIEHUA
BcacbiBaHUs mpemnapara [4]. OZHUM U3 KJIIOUEBBIX
MOMEHTOB B 3¢ ¢eKTUBHO mpoBogumont APT saBis-
eTcs cTelleHb IpUBep:KEHHOCTHU manueHToB Kk APT,
KOTOpas MOXKeT 3aBUCETh OT MHOXKecCTBa (aKTOPOB,
cpeu KOTOPBIX BEAYIIUMH SBJISAIOTCA: MYTh Iepe-
nmaun BUY, moJt, coruaabHbIN CTaTyC, MECTO IIPOIKU-
BaHUs, a TAK)Ke [IePeHOCUMOCTD U HaJINYNe HexeJla-
TenbHbIX sABjeHur APT [5]. BoabHble BUWY-
nHbeKeld ¢ HUBKUM yPOBHEM IPHUBEPKEHHOCTH
HanboJIee YacTo MOIBEPIKEHBI PUCKY PA3BUTHS IIPH-
obpereHHO# pesucreHTHOCTH BUY-1 K APII [6].
YcraHOBJIEHNE KII0UEBBIX (PAKTOPOB, BIAUAIOININX
Ha CTelleHb NPUBEP>KEHHOCTU, IO3BOJIUT CBOEBpe-
MEHHO BBISIBJIATh OOJIBHBIX C BBICOKHM PHCKOM
OTphIBA OT JIeUeHHUsI U pa3paboTaTh WHIUBUAYAIIb-
HYIO TaKTUKY BeJlleHUS TaKUX IaIlMeHTOB I CHU-
JKeHUs pucka GOPMUPOBAHUS PE3UCTEHTHOCTH.

ITEJIb NCCJIEJOBAHUA

W3ydeHue MpuBepKeHHOCTU K aHTUPETPOBUPYC-
HOU Tepamnuu y OOJIbHBIX C BUPYCOJIOTUYECKOU Hey-
Jlauell Tepamyy U BJIUsSHUE IIPHUBEPKEHHOCTH Ha
pUCK Ppa3BUTHUS TNPUOOPETEHHOH YCTOMUMBOCTHU
BNY-1 k aHTUPETPOBUPYCHBIM IIpeIiapaTam IepBou
JIMHUU.

MATEPUAJIBI 1 METO/IbI

[IpoBeseHo 0OcCIemoBanMe 271 GOJIBHOIO C yCTa-
HOBJIEHHBIM AuarHo3oM « BMIY-undekiusa», ¢ pas-
HBIMH CTUAMU 3a00JIeBaHUs, B BO3PACTE OT 21 JI0
59 JieT, HAOJIIOAABIINXCSA B IIEPHOJ ¢ MapTa 2018 T.
II0 aBTyCT 2022 T. B lleHTpe 1o mpoduiakTuke U
60opbbe co CITN/T I'BY3 HCO «I'opojickast nHGEKITH-
OHHAas KInHIYecKas 6oapHNIIA NO 1» T. HoBOoCcHOUD-
cka u nosyudaBmux APT. Kputepuem BKIIOUEHUS
MaleHTOB B UCCJIeJIOBaHUE ObLT BBIIBJIEHHBIH
BHUPYCOJIOTHYECKU IPOPHIB HA (hOHE paHee IPOBO-
numoit adpdexruBaoit APT mpenaparamu mnepBOu
suHuY (KOT/ia B TeueHue 3—6 MecsIleB PeruCTPUPO-
BJICA  HEOIpeAeIsieMbId  YPOBEHb  BUPYCHOM
Harpysku PHK BUY). Ot kaxka0oro 60715HOTO OBLIO
MOJIy4eHO MHUChbMEHHOe WH(POPMHPOBAHHOE COTJIa-
cue Ha yJacTue B HCCJIEOBAHUU, C COOJIO/IEHIEM
ZI0OPOBOJIBHOCTH 00CJIEIOBAHUSA B COOTBETCTBHUH C
®enepasbHBIM 3aKOHOM P® «OG6 OCHOBax OXpaHBI
3710pOBbsI TpakiaH B Poccuiickoit ®eneparium».

[TpoBoauicsa aHAINU3 CTEIIEHU NIPUBEPKEHHOCTU
K APT o6ciesfoBaHHBIX TanueHTOB ¢ BIUY-uHdek-
Ouedl W BUPYCOJIOTUUECKHM IIPOPHIBOM C yYETOM
clenyomux (GpakTopoB: CONMAIBHBIN craTyc (pabo-
TaroIuKi, 6e3paboTHBIN); IMOJI; MECTO >KUTEJThCTBA

patients’ adherence to ART, which may depend on
many factors, among which the leading ones are: the
route of HIV transmission, gender, social status, place
of residence, as well as the tolerance and presence of
adverse events of ART [5]. HIV-infected patients with
alow level of adherence are most often at risk of devel-
oping acquired HIV-1 drug resistance [6].

Identifying key factors affecting the degree of
adherence will allow timely identification of patients
with a high risk of poor adherence, and develop indi-
vidual management tactics for such patients to
reduce the risk of resistance development.

AIM OF THE RESEARCH

To study adherence to antiretroviral therapy in
patients with virological failure and the effect of
adherence on the risk of developing acquired HIV-1
resistance to first-line antiretroviral drugs.

MATERIALS AND METHODS

Two hundred and seventy one patients with an
established diagnosis of HIV infection, with different
stages of the disease, aged 21 to 59 years, who were
followed-up from March 2018 to August 2022 at the
Center for the Prevention and Control of AIDS (City
Infectious Clinical Hospital No. 1, Novosibirsk) and
received ART, were enrolled in a study. The criterion
for inclusion of patients in the study was virological
breakthrough during previously effective first-line
ART (when an undetectable level of HIV RNA load
was recorded for 3—6 months). Written informed
consent was received from each patient to partici-
pate in the study, in compliance with the voluntary
nature of the study under the Federal Law of the
Russian Federation “On the Basics of protecting the
Health of Citizens in the Russian Federation.”

The analysis of the degree of adherence to ART in
patients with HIV infection and virological break-
through was carried out, considering the following
factors: social status (employed, unemployed); gen-
der; place of residence (urban or rural); route of infec-
tion (sexual or parenteral). The following criteria for
the degree of adherence to ART were determined: no
medication missed — high adherence; single missed
medication — moderate one; interruption of the treat-
ment regimen for over than 7 days — low one.

At the State Research Center of Virology and Bio-
technology VECTOR, HIV-1 RNA was isolated from
250 ul of blood plasma using a RealBest Deltamag
HBV/HCV/HIV kit (JSC Vector-Best, Russia) in
accordance with the manufacturer’s instructions. To
obtain a virus-specific fragment encoding the viral
protease-revertase region (PR-RT, with a length of
1300 base pairs), a nested polymerase chain reaction
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(ropoAcKO# TN CEeTBCKUM JKUTEIh); MyTh NHQPUIIH-
poBaHus (IIOJIOBOW WJIM MapeHTepPaIbHBIN). Bhutn
OTIpeJIeJIEHbI CIIEAYIONINEe KPUTEPUHU CTEIEHU IPHU-
BeprkeHHOCTH K APT: oTcyTCcTBHE IPOITyCKOB B IIpU-
eMe IIpernapaTa — BBICOKAs CTeIleHb IIPUBEPKEHHO-
CTH; OTHOKPATHbBIE MPOIYCKU — CPEIHIs; IPEPhIBa-
HHE CXeMBbI JieueHus Oojiee ueM Ha 7 Hel — HU3Kasd.

Ha 6aze ®BYH TocysmapcTBeHHBIA HayYHBIH
LIEHTP BUPYCOJIOTUM U OMOTEXHOJIOTUU «BekTop» y
MallMeHTOB  OCYyIeCTBJAIOCh BbiZlesieHne PHK
BNY-1 u3 250 MKJI ILUIa3Mbl KPOBU C HUCIIOJIb30Ba-
HueMm Habopa «Peasnbecr [lenpraMar BI'B/BI'C/
BUY» (AO «Bekrtop-Bect», Poccust) B COOTBETCTBUU
C MHCTPYKIIMeH NOpousBoAuTesNs. /A mosmydeHus
BUpYyC-crienupuIecKoro pparmeHnTa, KOAUPYOIIETO
obacTh mpoTeassl-peBepTassl Bupyca (PR-RT, mpo-
TSOKEHHOCTBIO 1300 Iap HyKJIEOTUOB), TPUMEHIN
cXeMy THE3JIOBOH MOJIMMEPA3HON IEMHON peakIuu
(ITIIP) ¢ ucnosib3oBaHKEM J1aOOPAaTOPHOTO Habopa
npaiiMepoB. [1epBbIl payH/ aMIUTH(GUKAIUH IIPOBO-
IWIA C TpUMeHeHUeM JHO(PUIN3UPOBAHHOTO
Habopa «Peanbect Macrep muke OT» (AO «BekTop-
Becr», Poccust), a BTopoii — ¢ Habopom «BbroMactep
HS-Taq ITI[P-Color» (OO0 «buoJlabMuxc», Poc-
cus). ITocen0BaTeIbHOCTh HYKJIEOTU/IOB IIOJTYUIEH-
HbIX pparmenToB BUY ormpenesnsin MeToIOM Ipsi-
MOTO CEKBEHUPOBAHUSI IO 00EUM IIETSIM C IIOMOIIIBIO
ABTOMATHUUYECKOT'O TeHETUUECKOro aHanuszaropa ABI
PRISM 3130x] (Applied Biosystems, CIITA). Pac-
mudpoBaHHbIE HYKJIEOTHUIHBIE IOCIEA0BATEIHHO-
ctu BUY cobupaiu ¥ pelakTUPOBaIX B POrpaMMe
Sequencher 4.1 Software (Gene Codes Corporation,
AnnArbor, M1, USA) u cpaBHHBAJIN C COOTBETCTBYIO-
muMu pedepeHc-TIoCIe0BaTETbHOCTSIME  Pa3Ind-
HBIX CyOTHIIOB B peKOMOHMHAHTHBIX (hopm BUY-1 uz
MeKyHapoaHou 6a3sl maHHBIX (Los Alamos HIV-1
database) ¢ mpumenenmem nporpamm ClustalW u
BioEdit 7.2.5. ®uioreHeTHYECKUI aHAJIU3 BBIIIOJI-
Hanu ¢ nomoibio MEGA 6.0.6, UCIIOb3ysd MEeTO/T
oObemHeHHsT Onmkadmux —cocemed  (neighbor
joining method, NJ) Ha ocHOBe AByXIIapaMeTpuye-
ckoit mogenu Kumypsl.

CTaTuCTUYECKYI0 3HAYMMOCTD TOIIOJIOTUN (PUIIO-
TeHETHYECKOTO JlepeBa OIIEHWBAIN Yepe3 aHaIu3
6ytcrpenos. C HCIIOIB30BaHUEM MHTEPHET-Pecypca
jpHMM (http://jphmm.gobics.de/submission_hiv.
html) ucesiemoBasbl BO3MOMXHBIE MO3aUYHBIE IIOCTIE-
JTOBATEJIbHOCTH U BBISIBJIEHBI YHUKAJIbHbIE PEKOMOU -
mantabele (URF) Bupycel. AHAIU3 HAJTUYUA MyTa-
[WH, CBA3AHHBIX C JIEKAPCTBEHHOU YCTOUUHBOCTHIO
BUY, nmpoBoauiu ¢ NOMOIIBIO CHENUATN3UPOBAH-
Horo wuHTepHeT-pecypca HIV Drug Resistance
Database (https://hivdb.stanford.edu). Ananus
MyTaIllui, CBSA3AHHBIX C Pe3UCTEHTHOCThI0O BUNY k

(PCR) scheme using a laboratory set of primers was
used. The first round of amplification was performed
using a RealBest Master Mix OT kit (JSC Vector-
Best, Russia), and the second — with a BioMaster HS-
Taq PCR-Colorkit (LLC BioLabMix, Russia). The
nucleotide sequence of the obtained HIV fragments
was determined by direct sequencing along both
chains using an ABI PRISM 3130xl genetic analyzer
(Applied Biosystems, USA). The decoded HIV nucle-
otide sequences were collected and edited using
Sequencher 4.1 Software (Gene Codes Corporation,
AnnArbor, MI, USA) and compared with the corre-
sponding reference sequences of various subtypes
and recombinant forms of HIV-1 from the interna-
tional database (Los Alamos HIV Sequence Data-
base) using ClustalW and BioEdit 7.2. softwares.
Phylogenetic analysis was performed using MEGA
6.0.6 and the neighbor joining method (NJ) based
on the Kimura two-parameter model.

The statistical significance of the phylogenetic
tree topology was assessed using bootstrap-based
analysis. Using the jpHMM webserver (http://
jphmm.gobics.de/submission_hiv.html)  possible
mosaic sequences have been investigated and unique
recombinant form (URF) of viruses have been identi-
fied. The analysis of mutations associated with HIV
drug resistance was carried out using the Stanford
University HIV Drug Resistance Database (https://
hivdb.stanford.edu). The analysis of mutations asso-
ciated with HIV drug resistance was carried out
based on WHO recommendations on the surveil-
lance of the drug resistance mutations list.

Statistical analysis of the data was carried out
using STATISTICA 10 software. The differences in
the frequency characteristics of qualitative variables
were evaluated using the Pearson’s y? criterion. Dif-
ferences in the average values of quantitative vari-
ables were determined using the Mann-Whitney cri-
terion. The differences were considered significant at
p < 0.05.

RESULTS AND DISCUSSION

Men predominated among the 271 patients —
56.4% (n = 153). The age of the patients ranged from
18 to 59 years and averaged 35.4 + 2.85 years. Accord-
ing to the results of the contact tracing, it was revealed
that in the cohort of patients (n = 2771), heterosexual
transmission of HIV was dominant — 64.8%. Paren-
teral transmission (intravenous drug abuse) accounted
for 31.5% of cases, sexual transmission — 0.4%, the
unspecified transmission route — 3.3% (Fig. 1). Paren-
teral HIV transmission was more often registered in
men — in 50.9% of cases ( 78 out of 153) versus 25.4%
(30 out of 118) in women (p < 0.05).
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JIeKapCTBEHHBIM IIpeliaparaM, OCYyILIeCTBJIAJIN Ha
ocHOBe pekoMmeHzanuii BO3 mo smuaHAA30py 3a
IlepevyHeM MyTaIui JIeKapCTBEHHOH yCTOMYHUBOCTH.

CraTucTUUeCKUU aHaINU3 JAHHBIX IIPOBOJUIICA C
nomoisio nporpammbl STATISTICA 10. Paznuuus
YACTOTHBIX XapPaKTEPUCTUK KaYeCTBEHHBIX Ilepe-
MEHHBIX OIIEHUBAJIU C HCIOJIb30BAaHUEM KPUTEPUA
¥ [lupcona. Paznuuus cpe/lHUX 3HAYEHUH KOJIAde-
CTBEHHBIX IIOKa3aTeJIed OIpeJIeIsiId C IMOMOIIBIO
kputepus MaHHa — YUTHHU. 3HAUUMBIMU CUUTAIN
pazauuus npu p < 0.05.

PE3YJ/IBTATBI 1 OBCYKIEHUE

Cpenu 271 06cIe/TOBAHHOTO MaIeHTa mpeobia-
JlJTH MYKYUHBI — 56.4 % (n = 153). Bo3pact 601b-
HBIX BapBUPOBAJI OT 18 /10 59 JIET U B CPETHEM COCTA-
BWI 35.4 + 2.85 roza. [1o pe3ysibraTam SIUAEMUOJIO-
TUYECKOTO PACCJIe/IOBAHUS BBISBJIEHO, YTO B OOIIEH
rpymie GOJIbHBIX (N = 271) JOMUHUPOBAJI IOJIOBOM
reTepoceKkcyaJbHbIM IyTh Iepefauun BUY-uudek-
uuu — 64.8 %. Ha fono mapeHTepasbHOTO IIyTU
nHGUITUPOBaHUs (BHYTPUBEHHOE BBEJEHUE HAPKO-
TUKOB) IIPUILIOCH 31.5 % C/Iy4aeB, ITOJIOBOTO TOMO-
CEKCYaIbHOTO IMyTU — 0.4 %, HEYTOYHEHHOTO IIyTH —
3.3 % (puc. 1). Y My»X4UH dYallle PETUCTPUPOBAICS
MapeHTepaJIbHBIN MyTh Nepesiaun BUY-undexknuu —
B 50.9 % (78 u3 153) ciy4yaeB nIpoTuB 25.4 % (30 u3
118) y skeHmuH (p < 0.05).

Ilo pesysbTaTaM peTPOCIEKTHBHOTO aHaM3a
creneHu mpuBep:keHHoctu kK APT ycranomieno,
uTo ¥ 48.3 % (131 3 271) 60JIbHBIX UMETUCH MIPOITY-
CKU B IpHeMe IpenapaToB, B TOM YHCJIe HHU3Kas
IIpUBEPIKEHHOCTh OTMeueHa y 31.7 % (86 u3 271)
GOJIBHBIX; CpemHsAs — ¥ 16.6 % (45 u3 271) naiueH-

0.4%

According to the results of a retrospective analy-
sis of the degree of adherence to ART, it was found
that 48.3% (131 out of 2771) patients had missed med-
ications, with low adherence in 31.7% (86 out of 271)
of patients; moderate — in 16.6% (45 out of 271) of
patients. An analysis of the relationship between the
degree of adherence to ART in HIV-infected patients
and various social, gender and epidemiological fac-
tors was carried out (Fig. 2).

It was established that most often poor adherence
was registered in people with parenteral HIV trans-
mission — 75.3%, compared with sexual one — 36%
(p < 0.001), and in rural residents — 62.5%, com-
pared with urban ones — 34.1% (p < 0.001). Among
men, poor adherence was found more often than in
women — 57.5 and 36.4%, respectively (p < 0.001).
Also, a significant factor was the lack of permanent
employment — poor adherence was registered in
69.5% of patients in this group compared with
patients having permanent employment — 26.3%
(p < 0.05). On the contrary, high adherence was
more often observed in female patients — 63.6%,
compared with male ones — 42.5%; in the presence of
permanent employment — 73.7%, compared with
30.5% in it’s absence; in the case of sexual transmis-
sion — 64.0%, compared with parenteral transmis-
sion — 24.7%; in urban residents — 65.9% versus
37.5% in rural residents (p < 0.05).

The patients received different ART regimens. An
analysis of the degree of adherence in different treat-
ment regimens was carried out (Fig. 3).

A significant part of patients (102 out of 271)
received the following regimen as first-line therapy:
tenofovir 300 mg once a day + lamivudine 300 mg

[losioBO# reTepoceKcyaJbHbIN
Heterosexual

[lapeHTepasbHBIN
Parenteral

HeyTouHeHHBIH
Unspecified

HE B 0 BN

[Ton0BOY roMmoceKcyabHbIN
Homosexual

Puc. 1. Pacripesiesienrie 60JIbHBIX MO TMyTAM mepenaun BUY-unbekuuu (n = 271)
Fig. 1. Distribution of patients by HIV transmission routes (n = 271)
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Kenmunuer / Women

CeJIbCKUH XKUTEb
Rural resident

Topojackoi kuTesb
City resident

HapkoTuky BHYTpUBEHHO
Intravenous drug abuse

M Bricokasi IPpUBEPKEHHOCTb
High adherence

[] Huskast npuBepKEHHOCTD

Low adherence
MyK4UHBI

Men [ CpeaHsst npUBEPIKEHHOCTD

Moderate adherence

Pa6oTatomuii
Employed

Be3paboTHBIN
Unemployed

[TosioBo# myTh / Sexual transmission

Puc. 2. Pacnipe/iesiennie 60IbHBIX 10 CTENIEHH IIPUBEPKEHHOCTH K AHTUPETPOBUPYCHOM TEPATIUH
B 3aBHCHUMOCTH OT HU3y4JaeMbIX GaKToOpoB, % (n = 271)
Fig. 2. Distribution of patients by the degree of adherence to antiretroviral therapy, depending
on the factors studied, % (n = 271)

TOB. IIpoBejieH aHaJIN3 B3aUMOCBS3HU CTEIIEHU IIPU-
BepakeHHOCTH K APT y o6cieloBaHHBIX OOJIBHBIX
BUY-undexnueil ¢ pa3IudHBIMU COIHATBHBIMH,
TeH/JIEPHBIMU UM 30HUAeMUuoJIoTnYecKuMHu  (GaKTo-
pamu (puc. 2).

YceraHnoBieHo, uTo HanboJiee YACTO HAPYIIEHUS
TIPUBEPKEHHOCTH PETUCTPUPOBAJIUCH Y JIUI] C TapeH-
TepaJbHBIM HOyTeM nepeziauu BUY — 75.3 %, 1o
CPaBHEHMIO C TIOJIOBBIM — 36 % (p < 0.001) U y :KUTe-
JIEW CEeJIbCKOH MECTHOCTH — 62.5 %, 110 CPaBHEHHUIO C
TOPOJICKUMU JKUTEJIIMHU — 34.1 % (p < 0.001). Cpenu
My>KYUH HapylIeHUs I[IPUBEP>KEHHOCTH BBIABJIIA-
JIVCh Yallle, YeM y KeHIIUH — 57.5 U 36.4 % COOTBeT-
cTBeHHO (p < 0.001). Takxe 3HAUUMBIM (HAKTOPOM
SIBUWIOCh OTCYTCTBHE IIOCTOSSHHOTO TPY/IOYCTPOH-
CTBa — HapyllleHUe IPUBEPKEHHOCTU OTMEYaJIOCh Y
69.5 % OOJIBHBIX DTOH TPYIIBI [0 CPABHEHUIO C
ManeHTaMy, WMEOIUMU IIOCTOSSHHOE  MeCTO
paboter — 26.3 % (p < 0.05). HanpoTtus, BbICOKas
MIPUBEPKEHHOCTh Yallle OTMeuvasach y OOJIbHBIX
JKEHCKOTO 1oj1a — 63.6 %, IO CPaBHEHUIO C MY>KUH-
HaMU — 42.5 %; OIpU HaJIUYUU TIOCTOSTHHOTO TPYAO0-
ycTpoiicTBa — 73.7 %, 0 CpaBHEHUIO ¢ 30.5 % mpu
€ro OTCYTCTBUH; IIDHU IIOJIOBOM IIyTH Ilepefjauud —
64.0 %, IO CPaBHEHUIO C MMapeHTEPAJIbHBIM IyTeM
nepefaun — 24.7 %; y TOpoJICKUX Kuteaen — 65.9 %
MPOTHUB 37.5 % Yy cesbcKux (p < 0.05).

once a day + efavirenz 600 mg once a day (TDF +
3TC + EFV) — 37.6%. The proportion of patients with
a high degree of adherence to this ART regimen was
40.2%; with moderate one — 16.7% and with low
one — 43.1%.

Another regimen: abacavir 600 mg once a day +
lamivudine 300 mg once a day + efavirenz 600 mg
once a day (ABC + 3TC + EFV) received 21.7% of
patients (59 out of 2771), of which 45.7% turned out to
have high adherence; moderate one — 16.9% and low
one — 37.4% of patients.

The next regimen: tenofovir 300 mg once a day +
lamivudine 300 mg once a day + dolutegravir 50 mg
once a day (TDF + 3TC + DTG) was received by 17.7%
of patients (48 out of 2771). The proportion of patients
with high adherence was 85.4%; moderate one —
8.3% and low one — 6.3%.

The regimen with the inclusion of protease inhib-
itors, lopinavir/ritonavir: tenofovir 300 mg once a
day + lamivudine 300 mg once a day + lopinavir/rit-
navir 200 + 50 mg 2 tab. twice a day (TDF + 3TC +
LPV/r) received 15.1% of patients (41 out of 271),
among whom 31.7% were with high adherence; with
moderate one — 29.3% and low one — 39%.

The proportion of patients receiving the ART
regimen: tenofovir 300 mg once a day + lamivudine
300 mg once a day + elsulfavirine 20 mg once a day
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100.0

80.0

39.0

29.331'7

13.3

{

TDF + 3TC + EFV | TDF + 3TC + DTG| ABC + 3TC + EFV | TDF + 3TC + LPV/r| TDF + 3TC + ESV

AnbTepHaTHBHbIE
CXeMbl
Alternative regimens

M Huszkas 44 3 22
Low

16 1 0

[ Cpepusas 17 4 10
Moderate

12 2 0

[ Bricokas 41 41 27
High

13 12 6

Puc. 3. Pactipenienenue 6opHbIX BUY-nH(DeKnMEH ¢ pa3HO NPUBEPIKEHHOCTHIO ¢ yueToM pexxuma APT (n = 271)
Fig. 3. Distribution of HIV-infected patients with different adherence to antiretroviral therapy,
taking into account the ART regimen (n = 271)

OO6cnenoBaHHbIE TAIMEHTHI IOJIyYal pasHbIe
cxembl APT. IIpoBejieH aHaIN3 CTeleHU IPUBEPKEH-
HOCTH TIPU PA3IMYHBIX PEKUMAaX Tepanuu (puc. 3).

3HauuTe/IbHASA YaCTh IaleHTOB (102 U3 271) B
KauyecTBe TepaIuy MEPBOU JIMHUHU TOJIyJaTH CXEMY:
TeHODOBUP 300 MTI 1 pa3d B CYTKU + JIAMHUBYIUH
300 MT 1 pa3 B CyTKH + 3daBupeH3 600 MT 1 pa3 B
cytku (TDF + 3TC + EFV) — 37.6 %. [loss nanueH-
TOB C BBICOKOH CTENEHbIO MPHUBEPKEHHOCTH Ha STOMH
cxeme APT cocraBuia 40.2 %; cpenHed — 16.7 % u
HUBKOH — 43.1 %.

JleueHue mo cxeme: abakaBUp 600 MI' 1 pa3 B
CYTKH + JIAMHUBYJIUH 300 MT 1 pa3 B CyTKH + 3(aBu-
peH3 600 mr 1 pa3 B cytku (ABC + 3TC + EFV) —
MoJIyJaau 21.7 % marnueHToB (59 U3 271), U3 KOTO-
PBIX C BBICOKMM YPOBHEM IIPHUBEPIKEHHOCTH OKaza-
JIOCh 45.7 %, cpelHUM — 16.9 % U HU3KUM — 37.4 %
GOJIbHBIX.

JledeHue 1Mo cxeMe: TeHODOBUP 300 MT 1 pa3 B
CYTKH + JIJAMUBYIHH 300 MT 1 pa3 B CyTKHU + JIOJIyTe-
rpaBup 50 mr 1 pa3 B cytku (TDF + 3TC + DTG)
mostydasu 17.7 % 60abHbIX (48 u3 271). loas 601b-
HBIX C BBICOKOH CTEIeHbI0 IPUBEPIKEHHOCTH COCTa-
BwiIa 85.4 %; cpenHei — 8.3 % u HU3KOU — 6.3 %.

JledeHue MO cxeMe ¢ BKJIIOUEHHEM WHTUOUTOpa
MpoTeasbl  JIONWHABHUDP/PUTOHABHUP: TEHOMOBUP

(TDF + 3TC + ESV) was 5.5% (15 out of 271 patients).
High adherence for patients treated with the
TDF + 3TC + ESV regimen was revealed in 80%; mod-
erate one — in 13.3% and low one — in 6.7% of patients.

Some patients received the first-line alternative
regimen (2.4%): TDF + 3TC + RAL (ralteglavir)
(2 people); TDF + 3TC + DRV/r (darunavir/ritona-
vir) (3 people) and Ph-AZT (phosphazide) + 3TC +
RAL (1 person) with high adherence (Fig. 3).

It has been established that patients receiving the
TDF + 3TC + DTG regimen were more likely to have a
high degree of adherence (85.4%), compared with
patients treated with the TDF + 3TC + EFV and TDF +
3TC + LPV/r regimens (40.2% and 31.7%, respec-
tively) (p < 0.001). On the contrary, low adherence
was most often recorded in treatment with the follow-
ing regimens: TDF + 3TC + EFV (43.1%), ABC + 3TC +
EFV (37.4%), and TDF + 3TC + LPV/r (39%), com-
pared to patients treated with the TDF + 3TC + DTG
(6.3%) and TDF + 3TC + ESV (6.7%) regimens
(p < 0.001). According to the totality of all mutations
detected, HIV drug-resistant variants were found in
54.6% of examined patients with virological failure
(148 out of 2771). Of the 148 HIV-1 drug-resistant vari-
ants, a combination of drug resistance mutations to
nucleoside reverse transcriptase inhibitors (NRTIs)
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300 MT 1 pa3 B CyTKH + JIAMHUBYJUH 300 MT 1 pa3 B
CYTKH + JIONMMHABUP / PUTOHABUP 200 + 50 MT II0
2 tab. 2 pasa B cytku (TDF + 3TC + LPV/r) mosy-
qatu 15.1 % nanueHToB (41 U3 271), cpeayd KOTOPhIX
C BBICOKOU IIPUBEPIKEHHOCTHIO OKa3aIoch 31.7 %;
cpenmHer — 29.3 % ¥ HU3KOU — 39 %.

oyl manueHTOB, IOJYYaBIIHUX TEPAIHUI0 II0
cxeme: TeHOGMOBUP 300 MT 1 pa3 B CYyTKH + JIAMHUBY-
JIH 300 MT 1 pa3 B CYTKH + 3JICYIb(PaBUPUH 20 MT
1 pa3 B cytku (TDF + 3TC + ESV) cocrasuia 5.5 %
(15 u3 271 abc¢). BbicoKast cTeneHb MPUBEPKEHHOCTH
Ha cxeme TDF + 3TC + ESV BreisiBsiena y 80 %; cpen-
HsA — V 13.3 % 1 HU3KasA — y 6.7 % OOJIbHBIX.

YacTh MaleHToB MMOJIyYalIn IpernapaTsl IePBOM
JIMHUU aJIbTEPHATUBHOTO psazxa (2.4 %) — TDF +
3TC + RAL (panrernmaBup) (2 uen.); TDF + 3TC +
DRV/r (napynaBup/putonasup) (3 uesn.) u Ph-AZT
(dbocdasum) + 3TC + RAL (1 ges.) ¢ BBICOKOH crerne-
HbBIO IPUBEPKEHHOCTH (CM. pHC. 3).

YcTaHOBIEHO, YTO TAIUEHTHI, IOJIy4YaBIINeE
cxemy TDF + 3TC + DTG, uame umeau BBICOKYIO
cTeleHb NpuBep:keHHocTH (85.4 %), 110 cpaBHEHUIO
¢ GOJIBHBIMH, MOJIYYABIIUMHU JIEUEHHE IO CXEeMaM
TDF + 3TC + EFV u TDF + 3TC + LPV/r (40.2 % u
31.7 % cooTBercTBEHHO) (p < 0.001). Hampotus,
HU3Kas MPUBEPKEHHOCTh HauboJiee 4acTo peru-
CTpUpOBAJIaCh NpPH  JIEYEHWH [0  CXeMaM
TDF + 3TC + EFV — 43.1 %, ABC + 3TC + EFV —
37.4 % u TDF + 3TC + LPV/r — 39 %, 110 cpaBHEHUIO
¢ GOJIBHBIMH, TTOJIYYAIOIINMU TEPAIHIO 110 CXEMaM
TDF + 3TC + DTG - 6.3 % u TDF + 3TC + ESV —
6.7 % (p < 0.001).

ITo COBOKYIHOCTH BCEX 3apETHCTPUPOBAHHBIX
MyTalluiid pe3ucTeHTHble BapuaHThl BMY BbIAB-
JIEHBI Y 54.6 % 06ce/[0BaHHBIX OOJIBHBIX C BUPYCO-
gorndeckor Heymaued APT (148 wus 271). Us
148 pe3ucTeHTHBIX BapuaHToB BUY-1 uaiie gpyrux
BBISIBJISITIOCH COUETAHUE MYTAIlUH YCTOMYMBOCTH K
IpernapaTaM U3 TPYIIbl HYKJI€03U/THbIX HHTHOUTO-
poB obpatHo# TpanckpunTasbl (HUOT) u HeHyKIE-
O3UIHBIX UHTUOUTOPOB 00paTHOM TPAHCKPHUIITAZHI
(HHUOT) - B 60.1 % (89). 3o/1mpoBaHHbIE MyTa-
nuu Kk HUOT Berpeuanuch B 15.5 % (23) ciayuaes; K
HHUWOT - B 12.2 % (18). CoueTanue MyTamnui pe3u-
creutHocT K HUOT + mHrmburopaM WHTerpasbl
() BoIsiBNIEHO Y 4.1 % (6) 60BHBIX. J{0J1 TTATU-
eHTOB ¢ ycrouumBoctbio Kk HUOT u UII (uHTH-
OuTOpHl TpoTeasbl) cocTaBmwiaa 2 % (3); K
HHUOT + U —y 1.4 % (2). KombuHaIus MyTamun
cpa3y K TpeM KjaccaM IIperapaToB BBIABJIEHA Y
6 6ospubIx: HUOT + HHUOT + UU — 2.7 % (4) u
HUOT + HHUOT + UII — 1.4 % (2). Y ogHOro namu-
eHta (0.6 %) 3aperucTpupoBaHa HU30JUPOBAHHAS
myTtanus k UU (puc. 4).

was most often detected and non-nucleoside reverse
transcriptase inhibitors (NNRTIs) — in 60.1% (89)
patients. Isolated mutations to NRTIs were found in
15.5% of cases (23); to NNRTIs — in 12.2% (18)
patients. A combination of drug-resistant mutations
to NRTIs + integrase inhibitors (IIs) was in 4.1% (6)
patients. The proportion of patients with resistance to
NRTIs and PIs (protease inhibitors) was 2% (3)
patients; to NNRTIs + IIs — in 1.4% (2) patients.
A combination of mutations to three classes of drugs
simultaneously was detected in 6 patients: NRTIs +
NNRTIs + IIs — 2.7% (4) and NRTIs + NNRTIs +
PsI — 1.4% (2). An isolated mutation to IIs was in one
patient (0.6%) (Fig. 4).

It is interesting to note that among patients with
detected drug resistance (n = 148), the proportion of
patients who missed medications was the highest
and amounted to 70.9% (low — 52% (777); moderate —
18.9% (28)), which is significantly higher than among
those who did not have HIV-1 drug resistance
(n =123) — 23.6 % (moderate — 4.1 % (5 out of 123);
low — 19.5 % (24 out of 123); p < 0.001).

CONCLUSION

The analysis we carried out in the group of HIV-
infected patients with virological failure during pre-
viously effective ART (n = 271) showed that non-
adherence to ART was registered in a significant pro-
portion of patients — 48.3% (low — 31.7%, mode-
rate — 16.6%). It was found that the factors contri-
buting to poor adherence to ART were: parenteral
HIV transmission (in 75.3%); living in rural areas (in
62.5%); lack of permanent employment (in 69.5%);
male gender (in 57.5%). Patients treated with the
TDF + 3TC + DTG regimen were more likely to have
a high degree of adherence (85.4%), compared with
patients treated with the TDF + 3TC + EFV and
TDF + 3TC + LPV/r regimens (40.2 and 31.7%,
respectively) (p < 0.001). In contrast, low adherence
was most often recorded in the TDF +3TC + EFV
(43.1%), ABC + 3TC + EFV (37.4%) and TDF + 3TC +
LPV/r (39.0%) regimens compared with patients
treated with the TDF + 3TC + DTG (6.3%) and TDF +
3TC + ESV (6.7%) regimens (p < 0.001). Low adher-
ence to treatment regimens, including efavirenz and
lopinavir/ritonavir, is most likely due to the high fre-
quency of adverse events when taking these drugs (in
accordance with the package Ileaflets). Among
patients with detected HIV drug resistance (n = 148),
individuals with poor adherence prevailed (70.9%)
compared with patients who did not have HIV drug
resistance, where the proportion of people with
impaired adherence was only 23.6% (p < 0.001). This
indicates the relationship between poor adherence to
ART and the development of HIV drug resistance.
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60.1%

W HUOT / NRTIs
HUOT + HHUOT / NRTIs + NNRTIs
B HHUOT / NNRTIs
™ HUOT + MU / NRTIs + s
M HUOT + UIT / NRTIs + Pls
HHHOT + UIT / NNRTIs + Pls
W1 / 1ls

HUOT + HHUOT + UU
NRTIs + NNRTIs + IIs

B HUOT + HHUOT + UIT
NRTIs + NNRTIs + PIs

Puc. 4. Pacupeznesnenre pe3ucTeHTHBIX BapuanToB BIY-1 1o kaccam mpenaparos (n = 148)
(HUOT - nykseo3uiable THTHOUTOPHI 06paTHOU TpaHckpuntassl; HHUOT — HeHyKJ1€03UIHbIE UTHTUOUTOPBI 00paTHOU
TpaHckpunrasbl; U — uarubutopsl unarerpassl; U1 — HHrHOUTOPHI [IPOTEABHI)
Fig. 4. Distribution of HIV-1 drug-resistant variants by drug classes (n = 148)
(NRTIs — nucleoside reverse transcriptase inhibitors; NNRTIs — non-nucleoside reverse transcriptase inhibitors;
IIs — integrase inhibitors; PIs — protease inhibitors)

MHTEPECHO OTMETUTDH, YTO CPEJH IAIUEHTOB C
BBISIBJIGHHOU  JIEKAPDCTBEHHOHW  YCTOMYHBOCTHIO
(n = 148) nosna GOJBHBIX C HAPYUIEHWEM IIPUBEP-
JKEHHOCTH OKaszajlach HanboJjiee BBICOKOM UM COCTa-
BUJa 70.9 % (uuskast — 52 % (77); cpenusas — 18.9 %
(28)), uTO OCTOBEPHO BHINIE, YEM CPEIU JIHI, Y
KOTOPBIX HE BbIABJIEHA pe3UCTeHTHOCTh BHNY-1
(n=123) — 23.6 % (cpemusisa — 4.1 % (5 U3 123); HU3-
Kast — 19.5 % (24 u3 123); p < 0.001).

3AKJIIOYEHUE

IIpoBeneHHBIH aHAIN3 B Tpynie 60gbHBIX BITY-
uHdeknyell ¢ pasBUBIIENCA BUPYCOJIOTHUECKOU
Heymayell Ha ¢doHe panee 3dbdekTuBHONH APT
(n = 271) nokazaj, 4yTo HapyllleHe TPUBEPKEHHO-
ctu K APT oTMeuasioch y 3HaUUTETHbHOU 1011 60JTh-
HBIX — 48.3 % (Hu3kas — 31.7 %, cpenussa — 16.6 %).
YcraHoBseHO, 9TO (pakTOpaMu, CIOCOOCTBYIOIIUMU
HapylIeHUI0 NpuBep:keHHOCTH K APT, ABiAINCH:
mapeHTepaJbHbIN MyTh nepenaun BUY (y 75.3 %);
MPOJKUBAaHUE B CeJIbCKOU MecTHOCTUH (Y 62.5 %);
OTCyTCTBUE IIOCTOSHHOTO TPYZIOyCTPOUCTBA
(y 69.5 %); myxkckol o (y 57.5 %). IlanpeHTsI,
nosygasiive jedenue no cxeme TDF + 3TC + DTG,
yaile MMeJId BBICOKYIO CTelleHb IPUBEP:KEHHOCTHU
(85.4 %), Mo cpaBHEHUIO C OOJILHBIMH, JIEUHBIIIH-
mucs o cxemam TDF + 3TC + EFV u TDF + 3TC +

Considering the data obtained, when choosing
the starting ART regimen, it is necessary to analyze
the degree of risk of poor adherence depending on
social and other factors. Patients with a predicted
low level of adherence should be prescribed ART reg-
imens comprising drugs with a high genetic barrier
of resistance and minimal risk of adverse events,
such as the integrase inhibitor, dolutegravir; prote-
ase inhibitor, darunavir; NNRTIs, etravirine and
doravirine.

The revealed high frequency of registration of
HIV-1 drug resistance mutations both in the Novosi-
birsk region (54.6%) and in other regions and districts
of the Russian Federation (Ural Federal District —
62.8%, Volga Federal District — 64% [7, 8]) necessi-
tates timely testing for HIV drug resistance in patients
with virological failure during ART and introduction
of screening for primary drug resistance in patients at
risk of poor adherence to treatment.

The study was carried out within the framework
of the state assignment of the State Research Center
of Virology and Biotechnology VECTOR, Koltsovo,
Novosibirsk region.

Conflict of interest. The authors declare no
conflict of interest.
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LPV/r (40.2 1 31.7 % cooTBeTCTBEHHO) (p < 0.001).
HanpoTuB, HH3Kas MPUBEP:KEHHOCTh Haunbosee
4acTO perucTpupoBajgach Inpu pexumax TDF +
3TC + EFV (43.1 %), ABC + 3TC + EFV (37.4 %) u
TDF + 3TC + LPV/r (39.0 %) 110 cpaBHEHHUIO ¢ 60JIb-
HBIMH, TIOJyYaBIIUMU JIeYeHHE TII0 CXeMaM
TDF + 3TC + DTG (6.3 %) u TDF + 3TC + ESV (6.7 %)
(p < 0.001). Huskas nmpuBep:KEHHOCTDb IIPHU CXEMaX
JIedeHus, BKJIIOUABIINX 3(aBUpPEH3 U JIOMHUHABUD/
pUTOHABUD, BepoOsiTHee BCETro, OOYCJIOBJIEHA BBICO-
KOU YaCTOTOHN HeKeJIaTeJIbHbIX SIBJIEHUU IPU IPHU-
eMe JTaHHBIX JIEKAaPCTBEHHBIX IIPENapaToB (B COOT-
BETCTBUHU C WHCTPYKIMEH K NpuMeHeHHU0). Cpenu
OOJIbHBIX C BBISIBJIEHHOM JIEKAPCTBEHHOW YCTONYU-
BocThio BUY (n = 148) mpeobiiafanu una ¢ Hapy-
[IIeHUEM ITPUBEPIKEHHOCTH (770.9 %) 110 CPaBHEHUIO
C TIaI[eHTaMH, Y KOTOPhIX He BbIABJIEHA PE3UCTEHT-
Hocth BUY, r7ie mosd jur ¢ HapylleHueM IIpuBep-
JKEHHOCTH COCTaBHIA JIUIIH 23.6 % (p < 0.001). ATO
CBUJIETEIBCTBYET B ITIOJIb3Y B3aMMOCBI3U Hapylie-
HuA npuBep:keHHocTH K APT u dopmupoBanusa
JIeKapCTBEHHOU ycToiunBocTy BIY.

YuuteiBas mOJIyUYeHHbIE JaHHBIE, TPH BHIOOPE
cTapToBo# cxeMbl APT He06X0 MO ITPOBOIUTH aHA-
JIN3 CTENEeH! PUCKA HApPYIIEeHUs IPUBEPKEHHOCTH B
3aBUCHUMOCTHU OT COIIMAJIbHBIX U JIPYTHX (HAKTOPOB.
[TanpieHTaM ¢ MPOTHO3UPYEMBIM HU3KHM yYPOBHEM
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MIPUBEPKEHHOCTH HEOOXOAWMO HAa3HAYATh CXEMBI
APT c BkJIIOUEHHEM B HUX IPENapaTroB C BHICOKUM
reHETHYEeCKUM OaphepoM YCTOMUYMBOCTH U MHUHU-
MaJIbHBIM PHUCKOM He)KeJaTeJbHBIX ABJIEHUU —
TaKye KaKk UWHTUOUTOpP MHTETpasbl — JOJIyTerPaBUp;
WHrubUTOp mWpoTeaspl — jaapyHaBup; HHUOT -
5TPAaBUPHUH U JJOPABUPHUH.

BrisiBneHHasA BBICOKAasg YacTOTa perucTpanuu
MyTanui pesucrteHTHOCTH BMY-1 kak Ha TeppuTO-
pun HoBocubupckoii obsactu (54.6 %), Tak u Ha
TEpPUTOPHUMU JPYIUX PETHMOHOB U OKpyros P®
(Ypasbckuii dbenepanibHbIil OKpyr — 62.8 %, Ilpu-
BOJIKCKUH (befepasbHbIN OKPYT — 64 % [7, 8]) nuxk-
TyeT HeOOXOJIUMOCTh CBOEBPEMEHHOTO 00OcCie/I0Ba-
HUA Ha pe3ucTeHTHOCTh BUUY y nanueHTOB ¢ BUPYyCO-
Jlornyeckoy Heyzaueil Ha ¢doHe APT u BHenpeHuUs:
CKPUHHHTA ITIEPBUYHOH JIEKAPCTBEHHOH YCTOUYHBO-
CcTH y GOJIbHBIX U3 TPYIIBI PHUCKA [0 HAPYIIEHHUIO
MIPUBEPKEHHOCTH.

HccnemoBanue 6bLIO BHIIOJTHEHO B PaMKaXx TOCy-
nmapcrBerHoro 3amanusa OBYH TocymapcTBeHHBIN
HAYYHBIA [EHTP BUPYCOJIOTUU U OUOTEXHOJIOTUH
«BexTop» PocniorpebHanzopa.

KoHdmKkT nHTEPECOB. ABTOPHI 3asBJISIOT 00
OTCYTCTBUU KOH(JIMKTA HHTEPECOB.
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