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Abstract

Background. The increased antiretroviral therapy (ART) coverage of patients in the absence of routine drug
resistance (DR) tests highlight the importance of HIV-1 drug resistance surveillance in Armenia.

The aim of this study was a determination of the prevalence of HIV-1 DR on a large-scale cohort of HIV-infected
citizens of the Republic of Armenia who had no experience of taking antiretroviral drugs.

Materials and methods. The study was carried out on a cohort of more than 20% of PLHIV in the Republic of
Armenia. The resulting 982 nucleotide sequences of the HIV-1 pol gene fragment, encoding the protease and
reverse transcriptase region, as well as 367 sequences of the integrase gene, were analyzed using the Stanford
University database and the CPR tool for the presence of drug resistance mutations and determination of the
resistance level to ARV drugs. The HIV-1 subtype was determined using the Stanford University database and
confirmed by phylogenetic analysis.

Results. The overall prevalence of HIV DR to ARV drugs in naive patients was 13.8%. Resistance to non-
nucleoside reverse transcriptase inhibitors was 11.2%, nucleotide reverse transcriptase inhibitors — 1.4%,
protease inhibitors — 2.0% and integrase inhibitors — 0.5%. The predominant genetic variant among viruses
containing DR mutations was subtype B. Resistance was most often recorded among men who have sex with
men living in Yerevan.

Conclusion. In our study, prevalence of DR was high only for the NNRTI drugs. The results show that the first-line
ARV drugs recommended in current national guidelines are highly likely to be effective. The analysis was carried
out on a significant proportion of HIV-infected citizens of the Republic of Armenia, which increases the reliability
and accuracy of the data obtained.
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AHHOMauus

BBeaeHue. YBenvyeHne oxaaTta nauneHToB, NPUHMMAaILWUX aHTMPETPOBUpPYCHYto Tepanuto (APBT), n orpaHnye-
HMS B NPOBEAEHUN TECTOB Ha NleKapCTBEHHYIO YCTOMYMBOCTL (/1Y) onpeaensiot BaXHOCTb 3NMMAEMMNONOrM4YeCcKoro
Haz3opa 3a pe3ncTteHTHocTbio BUY-1 B Pecnybnuke ApMmeHus.

Llenb nccnegosaHus — onpeaeneHune pacnpoctpaHéHHoctu JTY BUY-1 Ha o6wmpHon Beibopke BUY-nHdbmumpo-
BaHHbIX rpaxaaH Pecnybnvkn ApmeHus, He MMeBLLKNX OnbiTa NpMéma aHTUPETPOBMPYCHLIX Npenapatos (APBIT).
MaTtepuanbl 1 MeToAbl. ViccrnegoBaHne Obino BbINOMHEHO Ha Bbibopke, cocTaenstowen 6onee 20% ntogen,
xuBywmx ¢ BUY, B Pecnybnnke Apmenus. Mony4veHHble 982 HykneoTuaHble NocnefoBaTenbHOCTU dparmeHTa
reHa pol BUY-1, kogumpytowmx obnactb npoteasbl U obpaTHOW TpaHcKpunTaskl, a Takke 367 nocnegoBaTenb-
HOCTel reHa uHTerpasbl 6binv NpoaHanMaMpoBaHbl ¢ MoMoLLbio 6a3sbl AaHHbIX CTeHdopackoro yHrBepcuTeTa u
nHctpymeHTa CPR Ha Hanuuue myTauuin pesucTeHTHOCTU 1 onpeaeneHune ypoeHs J1Y k APBI1. Cy6tun BANY-1
B MccrnenoBaHHbIX obpasuax Obin onpefenéH ¢ nomoLbto 6asbl AaHHbIX CTaHGOPACKOro yHUBEpCUTeTa 1 noa-
TBEPXAEH PUNOreHEeTUHECKUM aHanmn3omM.

Pe3ynbrartbl. O6Wwas pacnpoctpaHéHHocTb JTY k APBIT y HamBHbIX nauneHToB coctaBuna 13,8%. PeancteHT-
HOCTb K HEHYKNeo3uaHblM MHrMbutopam obpatHomn TpaHckpunTasbl coctaBuna 11,2%, K HyKNeo3naHbIM UHIK-
6utopam obpatHow TpaHckpunTasbl — 1,4%, k MHIMGUTOpam npoteasbl — 2,0%, K MHIMBUTOpPAM UHTErpasbl —
0,5%. lMpeobnagatowMM reHeTUYECKUM BapMaHTOM CPeAM BUMPYCOB, COAEPXaLUMX MyTauuu Pe3MCTEHTHOCTH,
6bin cy6TMn B. Pe3ncteHTHOCTL Hanbonee 4acTo perMcTpMpoBanach y My>X4uH, MMEIOLLMX CEKC C MY>XYMHaMM,
npoxusatoLmnx B EpesaHe.

3aknoyeHne. B HaweMm nccrneaoBaHny BbICOKMI yPOBEHb JTY okasancst BbICOKMM TOMNBbKO K HEHYKINEO3WAHbIM
nHrmbrntTopam obpaTHOM TpaHCKpUNTa3bl. PesynstaTbl NOKa3blBaloT, YTO PEKOMEHOYEMblE B COBPEMEHHbIX Ha-
umMoHanbHbIX pykoBoacTeax APBIT 1-11 NUHWMKM Tepanuun ¢ BbICOKOW JOMEN BEPOSTHOCTU ByayT adhdeKTUBHBIMU.
[MpoBeaéHHbIN aHanm3 Obin OCyLEeCTBNEH Ha 3Ha4YMmon gone BUY-nHdrumpoBaHHbix rpaxgaH Pecnybnvkm Ap-
MEHMS, YTO MOBbILLAET AOCTOBEPHOCTb Y TOYHOCTb NOMYYEHHbIX AaHHbIX.

KnroueBble cnoBa: BUY-uHbekyus, nekapcmeeHHasi ycmoulvyueocmb, aHmupemposupycHas meparusi, Myma-
uyuu pesucmeHmHocmu, Pecriybnuka ApmeHusi

Amuyeckoe ymeepxdeHue. VccneqoBaHve npoBoAMnock Npy A06pOBONLHOM UHPOPMMPOBAHHOM Cornacuy nauu-
eHToB. [poToKkon nccnepoBaHns ogobpeH NnokanbHbIM 3aTuyecknum komutetom LIHAW Snupemuonorum PocnotpebHaa-
3opa (npoTtokon Ne 92 ot 21.05.2019).

HUcmoyHuk (’)UHaHCUpOSaHUH. ABTOpr 3aaBnsaT 06 OTCYTCTBUM BHELUHEro CbVIHaHCI/IpOBaHI/Iﬂ npu nposegeHun mnc-
cnenosaHuA.

KoHgpnnukm uHmepecoe. ABTOpbI AeKnapupyoT OTCYTCTBUE SIBHLIX U NOTEHLUMANbHBIX KOH(PIIMKTOB MHTEPECOB, CBSI-
3aHHbIX C Ny6nunKaumen HacTosiLLe cTaTbu.
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Introduction

The Republic of Armenia is a country in Eastern
Europe and Central Asia (EECA) that has been actively
engaged in the fight against HIV/AIDS over the past
decades. According to the United Nations Global Sta-
tistics on HIV/AIDS (UNAIDS), there were 1.8 million
people living with HIV in EECA as of 2021, and the
number of new infections continues to increase'.

After the collapse of the Soviet Union, a period
of economic collapse severely weakened the health
infrastructure of the newly independent republics. At
that time, little attention was paid to the HIV-1 epi-
demic. Much of the former Soviet Union was expe-
riencing one of the fastest growing HIV-1 epidemics
in the world, with the number of infected individuals
doubling annually in certain regions [1]. Open bor-
der policies in the regions did not prevent migration,
which in turn facilitated the spread of infectious dis-
eases®. Research results show that among Armenian
citizens the highest HIV-1 prevalence was recorded
among migrant workers [2, 3].

One of the main reasons for the increase in HIV-1
infections in Armenia was the low level of access to an-
tiretroviral therapy (ART). However, in low- and mid-
dle-income countries, ART was introduced only in the
mid-2000s [4]. Thanks to the efforts of the World Health
Organization (WHO) in the early twenty first century,
the inequality between rich and poor countries in terms
of treatment options decreased. Developing countries
were able to purchase drugs at affordable prices, which
in turn reduced mortality. During this period, the first
guidelines for HIV-1 treatment in resource-limited set-
tings were published, which contained simplified treat-
ment regimens [5].

At present, the incidence of HIV infection in Ar-
menia is low. The total number of infected cases does
not exceed 4,600 people, which is only 0.12% of the
country's population®’. Much like in other countries,
programs in Armenia are aimed at achieving the goals
of UNAIDS. As a result of the "90-90-90" strategy, a
good result was achieved in the region — in 2020, 81%
of people living with HIV knew their status and 86%
of people who were prescribed ART achieved an unde-
tectable viral load*. As of 2018, the preferred treatment
regimen includes the integrase inhibitor (INI) dolute-
gravir in combination with two nucleoside reverse tran-
scriptase inhibitors (NRTIs) — tenofovir, lamivudine
or emtricitabine. An alternative regimen is two NRTIs

I UNAIDS. Global HIV & AIDS statistics — Fact sheet 2022.
URL: https://www.unaids.org/ru/resources/fact-sheet

2 UNAIDS. Global HIV & AIDS statistics — Fact sheet 2019.
URL: https://www.unaids.org/ru/resources/fact-sheet

3 Joint United Nations Programme on HIV/AIDS 2021. URL:
https://www.unaids.org/sites/default/files/media_asset/JC3032
AIDS Data book 2021 En.pdf

4+ UNAIDS DATA, 2021. URL: https://www.unaids.org/en/
resources/documents/2021/2021 unaids_data
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(tenofovir and lamivudine) and one non-nucleoside re-
verse transcriptase inhibitor (NNRTI) drug, efavirenz®.
Due to the increasing number of patients on ART,
the development of viral resistance is a significant chal-
lenge in combating the HIV epidemic. WHO recom-
mends drug resistance testing prior to treatment initi-
ation and when ART is ineffective. Unfortunately, this
approach is not available to all countries. In most de-
veloping countries, only certain groups of patients are
tested and only in cases of virological failure of ART®.

HIV resistance testing is also recommended for
epidemiologic surveillance of drug resistance (DR) [6].
According to WHO reports, the prevalence of transmit-
ted DR for 2017 and 2020 has exceeded the 5% thresh-
old in most countries, with 67% of countries exceeding
10%. The presence of HIV-1 DR in naive patients re-
duces the selection of effective ART and may increase
the risk of virologic treatment failure [7].

Previously published studies have investigated
the prevalence of HIV-1 DR in Armenia in untreat-
ed patients and reported a significant increase in re-
sistance. While in 2015 the resistance rate was only
1.5%, in the 2020 and 2021 studies, the prevalence
of DR increased to 5.5% and 9.2%, respectively, and
approached the WHO 10% threshold, upon reaching
which clinical treatment guidelines should be revised
[8—10]. However, the 2022 publication indicated a de-
crease in DR in naive patients to 7.5% in 2020-2021
[11]. Previous studies of HIV-1 DR were character-
ized by small sample sizes and therefore had limited
reliability of results.

The aim of the scientific research is to assess the
prevalence and pattern of HIV-1 drug resistance in the
Republic of Armenia by analyzing a large cohort of pa-
tients with no history of taking antiretroviral drugs.

Materials and methods

The collection of biological material and related
patient information took place in 2018-2022. A total
of 982 patients who had not previously received ART
participated in the study. Patients were included con-
secutively during routine visits to the Republican AIDS
Prevention Center of the Ministry of Health of the Re-
public of Armenia. Demographic and clinical data col-
lected included age, sex, date of first positive immune
blot, presumed HIV-1 transmission route, HIV-1 RNA
viral load and CD4" cell count.

Samples were analyzed by mass parallel sequenc-
ing using a laboratory technique developed at the Cen-

5 Monitoring for procurement of drugs for HIV and HCV
treatment; development of solutions to optimize the situation in
order to promote uninterrupted access to drugs in the Republic
of Armenia, 2020. URL: https://itpc-eeca.org/wp-content/
uploads/2020/11/armenia_monitoring_final 05.11.2020.pdf

¢ World Health Organization. Global action plan on HIV drug
resistance 2017-2021: 2018 progress report, July 2018: executive
summary. URL: https://apps.who.int/iris/handle/10665/273049
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tral Research Institute of Epidemiology (n = 367) or
by classical Sanger sequencing using the AmpliSense
HIV-Resist-Seq reagent kit (Central Research Institute
of Epidemiology) (n = 615). If mass parallel sequenc-
ing was used, three viral genes were analyzed: protease,
reverse transcriptase and integrase. If Sanger sequenc-
ing was used, the nucleotide sequences of the protease
gene and a fragment of the reverse transcriptase gene,
in which resistance mutations may appear, were ob-
tained. Sequencing was performed using MiSeq (Illu-
mina) and Applied Biosystems 3500 Genetic Analyzer
(Life Technologies) instruments.

Preliminary HIV-1 subtyping was performed using
the online tools REGA v. 3.0” and Stanford University
database®. The results of preliminary subtyping were
verified by phylogenetic analysis using the MEGA v. 6.0
software with reference sequences of HIV-1 subtypes
and recombinant forms downloaded from the Los-Alam-
os database’. Nucleotide sequence alignment and further
editing were performed using BioEdit v. 7.2'°.

The quality of nucleotide sequences was assessed
using the WHO HIV DR v. 2.30" and Calibrated Popu-
lation Resistance Tool'.

DR to antiretroviral drugs were identified using
the Stanford University database. Surveillance drug
resistance mutations (SDRM) were identified using
WHO Surveillance Drug Resistance Mutation Work-
sheet 2014.

The study was conducted with the informed con-
sent of the patients. The study was approved by the lo-
cal ethical committee of the Central Research Institute
of Epidemiology of Rospotrebnadzor (Moscow, Rus-
sia) on May 21, 2019 (protocol No. 92).

RESULTS

Characteristics of the study group

The mean age of participants at the time of inclu-
sion in the study was 41 (19-75) years, with the largest
number of people with HIV infection being aged 30-40
years; 68.9% of patients were male. Heterosexual trans-
mission was predominant (83.2%) as the most likely
route of transmission in the study group.

Subtyping results showed a high degree of genet-
ic diversity among the variants circulating in the study
region. HIV-1 sub-subtype A6 was predominant with
a prevalence of 87.0%, with subtype B being the next
most frequent (5.9%). Subtypes A1, C and G were also

7 Stanford University. REGA HIV-1 Subtyping Tool — Version
3.0. URL: http://dbpartners.stanford.edu:8080/RegaSubtyping/
stanford-hiv/typingtool/

8 Stanford University. HIV Drug Resistance Database. URL:
https://hivdb.stanford.edu/

° HIV databases. URL: https://www.hiv.lanl.gov/content/index

10 URL: https://bioedit.software.informer.com

I 'URL: https://sequenceqc.beefe.ca/who_qe

12 URL: https://hivdb.stanford.edu/cpr

detected in isolated cases. In addition, 6 different re-
combinant forms were detected -CRF02_ AG, CRF03
A6B, CRF06 cpx, CRF20 BG, CRF24 BG and
CRF63_02A6, which are frequently found in EECA
countries.

The epidemiologic data of the study participants
are presented in Table 1. A 95% confidence interval
(CI) was calculated for each epidemiologic group.

Assessment of prevalence of DR to antiretroviral drugs
and resistance mutations

We analyzed 982 nucleotide sequences for HIV-1
DR to NNRTI, NRTI, and PI class antiretroviral drugs
and 367 nucleotide sequences for HIV-1 DR to PI class
drugs.

The overall prevalence of HIV DR to all drug
classes was 13.8% (95% CI 11.8-16.2%). DR to indi-
vidual antiretroviral drug classes occurred at a frequen-
cy of 2.0% (95% CI 1.3-3.1%) to PIs, 1.4% (95% CI
0.8-2.4%) to NRTIs, 11.2% (95% CI 9.4-13.3%) to
NNRTIs, and 0.5% (95% CI 0.02-2.1%) to INIs. De-
tails of the prevalence of DR to each drug separately are
presented in Figure 1.

HIV DR was most frequently registered for the
drug rilpivirine of the NNRTI class — in 9.7% of cases,
but in 7.6% of cases it was low-level resistance. To oth-
er drugs of this class, nevirapine and efavirenz, DR was
detected in 4.2 and 3.5% of cases, respectively, and it
was mostly high-level resistance. Resistance to antiret-
roviral drugs of NRTI, PI and INI classes individually
did not exceed 2%.

HIV-1 surveillance drug resistance mutations
(SDRM) detected in more than one patient are presen-
ted in Table 2.

Surveillance mutations associated with DR to PI
class antiretroviral drugs were detected in only two cas-
es — in one patient E92G and in the second patient
Y143H.

The overall prevalence of HIV-1 surveillance DR
mutations was 1.4% (95% CI 0.8-2.4%) to PI class an-
tiretroviral drugs, 1.5% (95% CI 0.9-2.5%) to NNRTI
class, 3.1% (95% CI 2.1-4.3%) to NNRTI class, and
0.6% (95% CI 0.02-2.1%) to INI class.

Dependence of resistance prevalence on the analyzed
indicators of the study sample

In this study, we researched the dynamics of the
prevalence of DR to antiretroviral drugs of different
classes depending on the year of the first positive
immunoblot test. To obtain comparable cohort siz-
es, groups of patients with detected HIV infection
were formed: up to and including 2017 (146 people),
in 2018 (241 people), in 2019 (332 people), in 2020
(81 people) and in 2021 (182 people). The results of
the analysis are presented in Figure 2. The dynamics
of the overall prevalence of HIV-1 DR to antiretroviral
drugs was largely driven by DR to NNRTI class an-
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Table 1. Epidemiological characteristics of patients included in the study, n (%; 95% ClI)
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Characteristics

Men

Women

All

Number of patients

Heterosexual

Men who have sex with men

Injecting drug users

677 (68.9; 66.0~71.8)

305 (31.1; 28.2-34.0)

Transmission risk group of infection

514 (52.3; 49.2-55.5)
98 (10.0; 8.3-12.0)
65 (6.6; 5.2-8.4)

HIV-1 genetic variants

303 (30.9; 28.0-33.8)

2(0.2; <0.01-0.8)

982

817 (83.2; 80.7-85.4)
98 (10.0; 8.3-12.0)
67 (6.8; 5.4-8.6)

A1 1(0.1; < 0.01-0.6) 0 1(0.1; < 0.01-0.6)
A6 567 (57.7,54.6-60.8) 287 (29.2:26.5-32.2) 854 (87.0; 84.7-88.9)
B 56 (5.7; 4.4-7.3) 2(0.2; < 0.01-0.8) 58 (5.9; 4.6-7.6)
c 1(0.1; < 0.01-0.6) 1(0.1; < 0.01-0.6) 2 (0.2, <0.01-0.8)
G 1(0.1; < 0.01-0.6) 0 1(0.1; < 0.01-0.6)
CRF02_AG 16 (1.6; 1.0-2.7) 6 (0.6; 0.3-1.4) 22 (2.2, 15-3.4)
CRF03_A6B 5 (0.5, 0.2-1.2) 2(0.2; < 0.01-0.8) 7(0.7; 0.3-1.5)
CRF06_cpx 2(0.2; <0.01-0.8) 1(0.1; < 0.01-0.6) 3(0.3;0.1-0.9)
CRF20_BG 1(0.1; < 0.01-0.6) 0 1(0.1; < 0.01-0.6)
CRF24_BG 7(0.7: 0.3-1.5) 0 7(0.7; 0.3-1.5)
CRF63_02A6 20 (2.0; 1.3-3.1) 6 (0.6;0.3-1.4) 26 (2.7; 1.8-3.9)
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Fig. 1. Frequency of occurrence and level of resistance to antiretroviral drugs.

tiretroviral drugs. During the study period, a slight up-
ward trend of DR in the country was noted. It should
also be noted that since 2020, a significant proportion
of patients started to receive dolutegravir in the first-
line therapy regimen of antiretroviral drugs from the
INI group, and the share of such patients increased
from 30% to 80% by the end of 2021 [8, 11]. This
is possibly associated with the emergence of isolated
cases of virus resistance to antiretroviral drugs of this
class in 2019-2020.

The association between the prevalence of HIV-1
DR to antiretroviral drugs and genetic variants of the
virus was analyzed. Among variants occurring in more
than 1% of cases, subtype B viruses were the most fre-
quently resistant, showing DR in 36.2% of cases (in 21
patients out of 58). DR prevalence above average was

also reported in patients infected with CRF63 02A6,
15.4% (in 4 patients out of 26). DR detection rates be-
low average were found in patients with sub-subtype
A6, 11.5% (in 98 patients out of 854) and CRF02_AG,
9.1% (in 3 patients out of 22).

The prevalence of HIV-1 DR to antiretroviral
drugs was recorded almost one and a half times more
frequently in men than in women, 15.4% versus 10.5%
(p = 0.041). Analysis of the prevalence of resistance
according to the perceived risk group showed that re-
sistant variants were found most frequently among men
who have sex with men (27.6%, 27 out of 98), followed
by injection drug users (17.9%, 12 out of 67). Drug-re-
sistant viruses were least frequently detected among
patients infected during heterosexual contact (11.9%,
97 of 817).
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Table 2. Surveillance HIV-1 drug resistance mutations HIV-1
identified more than in one patient

Surveillance DR Patients Prevalence mutations, %
mutations count (95% ClI)

Mutations NNRTI

K101E 13 1.3(0.8-2.3)

K103N 12 1.2 (0.7-2.2)

Y181C 7 0.7 (0.3-1.5)

G190A 8 0.8 (0.4-1.6)
Mutations NRTI

T69D 3 0.3 (0.06-0.9)

M184V 4 0.4 (0.1-1.1)

L210Ww 5 0.5 (0.2-1.2)

T215D 4 0.4 (0.1-1.1)

Mutations PI
D30N 2 0.2 (< 0.001-0.8)
M461 6 0.6 (0.2-1.4)

At the final stage, the prevalence of HIV-1 DR
to antiretroviral drugs in different regions of Arme-
nia was analyzed. All of them were divided into three
groups: Yerevan city; regions adjacent to Yerevan; re-
gions distant from Yerevan. The results are presented
in Table 3.

In certain regions, such as Syunik and Tavush, the
prevalence of HIV-1 DR was the highest. However, on
average, the prevalencee rates in nearby and remote re-
gions were lower than in the capital city, being 12.7%
and 12.6%, respectively.

%

Discussion

This study is a national epidemiologic investiga-
tion of HIV-1 DR in the Republic of Armenia using a
large sample of naive patients. The overall prevalence
of DR to antiretroviral drugs was 13.8% and was slight-
ly higher than described in other studies. Research
groups that have previously studied HIV resistance in
patients with no prior experience of taking ART have
shown prevalence ranging from 5.5% to 9.2% [9-11].
However, it should be taken into account that in these
studies, DR was not assessed to all antiretroviral drugs.
In particular, according to previous studies, resistance
to antiretroviral drugs of the NNRTI group ranged from
4.4% to 6.0%; in our study, this indicator increased to
11.2% [9, 11]. This significant difference was obtained
due to the fact that the HIV-1 DR to rilpivirine was
taken into account in our study. In the previous study
[11], the resistance rates to EFV and NVP were 6% and
6.8%, while in the current study they were 3.5% and
4.2%, respectively [9, 11].

Antiretroviral drugs of the NNRTI group have a
low genetic barrier, and a single point substitution in
reverse transcriptase can lead to the development of
high-level resistance and subsequently to the transmis-
sion of resistant variants with alterations into the pop-
ulation. Therefore, mutations that significantly reduce
sensitivity to nevirapine and efavirenz continued to
persist among patients in this class. As primary resis-
tance testing is not routinely performed in the region,
and due to the 2018 WHO guidelines, a combination
of 2 NRTIs + 1 INI was started in the first-line thera-
py regimen. Nevirapine was removed from the list of
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Fig. 2. The dynamics of HIV-1 drug resistance by the year of the first positive immune blot.
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Table 3. Prevalence of HIV-1 DR in the regions of Armenia

ORIGINAL RESEARCHES

Region Patients count Patients with drug resistance count Prevalence, %
Yerevan 278 47 16.9
Nearby regions
Aragatsonion 34 4 11.8
Armavir 79 12 15.2
Ararat 94 11 11.7
Kotay 77 9 1.7
Remote regions
Vayodzor 18 1 5.6
Gegharkunik 96 10 104
Lori 91 1 121
Syunik 68 12 17.6
Tavush 30 6 20.0
Shirak 17 13 11.1

drugs for HIV-1 treatment in Armenia, and efavirenz
was recommended for prescription as part of an alter-
native regimen.

At the same time, a low prevalence of DR was re-
corded in relation to NRTI, PI and INI classes. The rate
of DR to NRTI drugs decreased significantly from 5.0%
to 1.4% [10, 11]. The most frequently detected substi-
tutions in patients were those causing high levels of DR
to lamivudine and emtricitabine.

In our study, for the first time in the Republic
of Armenia, the efficacy of INI class drugs in those
who have not undergone ART was evaluated and resis-
tance mutations were identified that significantly reduced
sensitivity to raltegravir and partially to elvitegravir.

The results showed that drug combinations used
in st line therapy are effective, and this is supported
by data on the increase in undetectable viral load in in-
dividuals receiving ART from 68% in 2016 to 86% in
2020". However, regimens containing efavirenz and
nevirapine should be cautiously prescribed or mini-
mized, as the proportion of circulating drug-resistant
variants of the virus to each of the drugs is quite high,
at approximately 4%".

13 European Centre for Disease Prevention and Control Continuum
of HIV care. Monitoring Implementation of the Dublin Declaration
on Partnership to Fight HIV/AIDS in Europe and Central Asia:
2018 Progress Report. Stockholm: ECDC. 2018. URL: https://
www.ecdc.europa.eu/en/publications-data/continuum-hiv-care-
monitoring-implementation-dublin-declaration-2018-progress
(Accessed: 05.08.2022); European Centre for Disease Prevention
and Control Continuum of HIV Care. Monitoring Implementation
of the Dublin Declaration on Partnership to Fight HIV/AIDS in
Europe and Central Asia: 2020 Progress Report. Stockholm:
ECDC. 2021. URL: https://www.ecdc.europa.cu/en/publications-
data/hiv-continuum-care-monitoring-implementation-dublin-
declaration (Accessed: 05.08.2022).

International Treatment Preparedness Coalition Monitoring
the Procurement of Drugs for the Treatment of HIV Infection
and HCV. Development of Solutions to Optimize the Situation

The overall prevalence of mutations important for
surveillance did not exceed 5% for any of the antiretro-
viral drugs classes individually and was highest for the
NNRTI class (3.1%).

In our study, associations between the presence of
drug resistance and various virus and patient charac-
teristics were analyzed. It was found that the probabil-
ity of resistance was much higher in case of infection
caused by subtype B virus. Drug-resistant variants were
registered more often in male patients, from the risk
group of men having sexual contacts with men, living
in Yerevan city.

The prevalence of HIV-1 variants with high-level
resistance increases the risk of primary DR transmis-
sion. Therefore, estimation of the prevalence of trans-
mitted DR is an objective necessity not only for suc-
cessful prescription of therapy, but also for minimizing
the risk of transmission of DR variants of the virus.

Conclusion

In our study, the rate of HIV-1 DR to antiretroviral
drugs in patients with no history of therapy was 13.8%.
However, it was mainly due to resistance to NNR-
TI class of antiretroviral drugs. These results suggest
that the currently recommended antiretroviral drugs
of NNRTI, PI and INI classes are likely to be effec-
tive, and that viral resistance will have a low negative
impact on achievement of the goals of the UNAIDS
"95-95-95" strategy in Armenia. The study was carried
out on asample 0f 982 HIV-infected patients and allowed
to assess HIV-1 DR in more than 20% of the country's
citizens diagnosed with HIV infection.

in Order to Promote Uninterrupted Access to Drugs in the
Republic of Armenia, 2018-2019. URL: https://itpc-eeca.org/
wp-content/uploads/2019/11/Monitoring-zakupok-preparatov-
Armeniya_2018-2019.pdf (Accessed: 05.08.2022)
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