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Abstract

Introduction. The amino acid substitution A62V in reverse transcriptase was identified as a mutation correlated
with virologic failure in patients on first-line therapy including tenofovir (TDF) and tenofovir alafenamide (TAF).
AB2V is a typically polymorphic mutation in HIV-1 sub-subtype A6, which is the most widespread virus variant in
Russia.

Materials and methods. The European EuResist (EIDB) database was queried to form two equivalent groups
of patients: group 1 — patients with A62V at baseline treated with TDF or TAF on the first-line therapy, group 2 —
patients without A62V at baseline treated with TDF or TAF on the first-line therapy. Each group included 23 patients.
Results. There was no statistical difference between the two groups in virologic efficacy in 4, 12, and 24 weeks
after the start of antiretroviral therapy (ART) and in the frequency of virologic failures.

Conclusion. This study has some limitations, and the exact role of A62V in the efficacy of the first-line ART based
on tenofovir deserves further investigation.
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A dekTnBHOCTL cxem APT nepBon NMHMK Ha ocHoBe TDF
y BUM-uHDMLUMpoBaHHbIX NaLMEHTOB C NpeAcYLLeCTBYOLLEN
MyTaumeun A62V B o6paTHOM TpaHCKpunTase

OxwmeroBa E.H. , KysHeuosa A.U., JlebeneB A.B., AHToHOBa A.A., Kum K.B., MyHuak A.M.,
TymaHoB A.C., KaseHHoBa E.B.

PIrBY «HaumoHanbHbIM uccrnenoBaTenbCKUA LEHTP 3NMAEMUONONMM U MUKPOBUONOrM UM. NOYETHOro akagemmka H.d.
amanen» MuHagpasa Poccun, 123098, r. Mockea, Poccus

Pe3tome

BBepneHue. A62V B obpaTHON TpaHckpunTalde Gbina naeHTugmumpoBaHa kak MyTauusl, koppenupytowasi ¢ Bu-
pyconormyeckon Heygaden y naumeHToB, NonyyaBLUMX Tepanuio nepeon NuHUK, Bkntodas TeHodosup (TDF) unu
TeHodpoBup anadeHamug (TAF). A62V npeactaBnsieT cobowt TUNMYHO NONMMOPGHY0 MyTauumto cyb-cybTuna A6
BWY-1, koTopbin saBnsetcs Hanbonee pacnpocTpaHeHHbIM BapuaHTom Bupyca B Poccum.

Matepuanbl u metoabl. [1o pesynsratam 3anpoca k obueesponeiickori 6ase gaHHbix EuResist (EIDB) 6binm
chopMUpOBaHbI ABE 3KBUBANEHTHbIE rPYNMbl NaUMeHToB: 1-a rpynna — nauneHTbl ¢ A62V Ha UCXOAHOM YpOBHE,
nonyyaslwue TDF unn TAF B Tepanuu nepBon nNuHWK; 2-a rpynna — nauneHTbl 6e3 A62V Ha UCXogHOM ypOBHe,
nonyyaswue TDF nnu TAF B Tepanuu nepeov NMHUK. B Kaxayto rpynny BXOAMIo no 23 nayueHTa.
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Pe3ynbratbl. CTaTucTM4eCKON pasHuLbl MeXay AByMS rpynnamu no BMPYCconornveckon adekTMBHOCTM Yepes
4, 12 n 24 Hepn nocne Hayana aHTMpeTpoBMpycHon Tepanuu (APT) 1 no YacToTe BUPYCOMNOrMYECKNX Heyaad He

BbIABMEHO.

3akntoyeHue. [poBeaeHHOE nccnenoBaHne MMENO HEKOTOPbIE OrpaHNYeHs], B CBA3W € YeM porb AG2V B adhdpek-
TuBHoCTU APT nepson nuHum Ha ocHoBe TDF HyxpgaeTcs B yTOYHEHUU U 3acnyXMBaeET JarnbHenLero nsy4eHms.

KnroueBble cnoBa: BUY-1; A62V; obpamHasi mpaHckpurnmasa, cxema APT nepeozo psida;, TDF/TAF

Onsa uutupoBaHusa: Oxwverosa E.H., KysHeuosa A.U., Jlebepes A.B., AHToHOoBa A.A., Kum K.B., MyHuak A.M.,
TymaHoB A.C., KaseHHoBa E.B. OddektnBHOCTb cxem APT nepsoi nuHumn Ha ocHoBe TDF y BUY-uHdbuumpo-
BaHHbIX MAUWEHTOB C NpeacyLuecTBytowen MmyTaumen A62V B obpaTHon TpaHckpunTase. Borpock! saupyconoauu.
2024; 69(3): 231-240. DOI: https://doi.org/10.36233/0507-4088-232 EDN: https://elibrary.ru/lnmvih
®PuHaHcuMpoBaHue. ViccnegoBaHue BbIMOMHEHO Npu OMHAHCOBOW nopaepkke Poccuickoro HayyHoro ¢oHza, rpaHT
Ne 23—-15-00027, https://rscf.ru/project/23-15-00027/, nata gorosopa 15 masa 2023 r.

BnaropgapHocTu. ABTopbl 6rnarogapsat EuResist Network 3a npegoctaBneHne aaHHbIx 13 6a3bl faHHbIX Euresist.
KoHcdbnukT nHTepecoB. ABTOpbI AeKNapUPYOT OTCYTCTBME SIBHbIX U MOTEHUManbHbIX KOH(IMKTOB MHTEPECOB,

CBSI3aHHbIX C MyOnukaumnen HacTosiLLEen cTaTbu.

Introduction

The amino acid substitution A62V in reverse transcrip-
tase is an accessory mutation associated with HIV-1 drug
resistance [1, 2]. It is a part of the following multi-drug-re-
sistant mutation complexes: the Q151M complex (A62V,
V751, F77L, F116Y and Q151M) and the T69SSS inser-
tion complex (M41L, A62V, T69SSS, K70R and T215Y),
which affect almost all nucleoside reverse transcriptase
inhibitors (NRTI) drugs, including the widely used lami-
vudine (3TC), emtricitabine (FTC) and tenofovir (TDF)
[3]. Furthermore, A62V often occurs in combination with
the K65R mutation, which causes drug resistance to TDF,
abacavir (ABC), stavudine (d4T), didanosine (ddI) and
rarely to 3TC [4]. It was shown that A62V improved the
fitness of drug-resistant viruses [3, 4]. A62V is a non-
polymorphic mutation for all HIV-1 subtypes, with the
exception of subtype A [3]. It is still unknown whether the
pre-existing A62V mutation could influence the appear-
ance of the main HIV-1 drug resistance mutations in first-
line therapy patients. However, some authors identified
A62V as one of the mutations correlated with virolog-
ic failure in patients on the first-line therapies including
TDF, and highlighted the need to further study the possi-
bility of the impact of A62V on drug resistance to TDF
and tenofovir alafenamide (TAF) [5]. In countries where
patients are mostly infected by non-A variants, A62V was
rarely detected at baseline, prior to the initiation of the
therapy [6, 7]. Furthermore, A62V in reverse transcrip-
tase is typically a polymorphic mutation in sub-subtype
A6, which is the most widespread HIV-1 variant in Rus-
sia [8, 9]. In the 2006-2022 period in Russia, A62V was
detected in 39.9% of treatment-naive patients [9].

The aim of this study was to compare the efficacy
of the first-line ART regimens using tenofovir in two
groups: 1) in the group of people living with HIV (PLWH)
with A62V mutation in HIV-1 reverse transcriptase at
baseline and 2) in the group of PLWH without A62V mu-
tation in HIV-1 reverse transcriptase at baseline.

Materials and methods

Study design and participants

From EuResist Integrated DataBase (EIDB), one of the
largest available databases of HIV genotypes and clinical
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response to ART, all available data were downloaded on
March 21, 2023'. There was no demographic info from
the patients; all the data were completely anonymous.
Ethical approval was not required in this case.

The downloaded dataset encompassed nucleotide
sequences and corresponding clinical information
from 151,109 patients.

Then, the first group (A62V+), the group of PLWH
with A62V mutation in HIV-1 reverse transcriptase at
baseline, was formed according to the following criteria:

a) A62V mutation in HIV-1 reverse transcriptase at
baseline, prior to the initiation of first-line therapy;

b) no other NRTI HIV drugs resistance mutations at
baseline, prior to the initiation of first-line therapy;

¢) no HIV-1 drug resistance mutations to the class of
the main drug on the first-line therapy (non-nucleoside
reverse transcriptase inhibitors (NNRTIs), protease inhib-
itors (PIs) or integrase inhibitors (INSTIs)) at baseline,
prior to the initiation of first-line therapy;

d) the first-line therapy based on NNRTI/PI/INSTI with
two NRTIs as a backbone, one of which is TDF/TAF;

e) being on the first-line therapy for more than 4 weeks.

Twenty-three patients from EIDB met these criteria.

The number of patients in the 2™ group (A62V—), the
group of PLWH without A62V mutation in HIV-1 reverse
transcriptase at baseline, was equivalent to the A62V+
group: 23 patients. The A62V— group was formed based on
random sampling and according to the following criteria:

a) no A62V mutation in HIV-1 reverse transcriptase at
baseline, before starting treatment;

b) no NRTI HIV drug resistance mutations at baseline,
prior to the initiation of first-line therapy;

¢) no HIV-1 drug resistance mutations to the class of the
main drug (NNRTI, PI, or INSTI) on the first-line therapy
at baseline, prior to the initiation of first-line therapy;

d) the first-line therapy based on NNRTT or PI or INSTI
with two NRTIs as a backbone, one of which is TDF/TAF;

e) being on the first-line therapy for more than 4 weeks.

Patients enrolled in the study were observed across
different European centers, and none of the patients were
from Russia.

'The Euresist Integrated Database (EIDB). Available at: https:/
euresist.org/eidb
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For each patient, the following data were downloaded:
the pol gene sequence for protease and reverse
transcriptase before starting the first-line therapy and for
integrase if the patient was on the first-line therapy based
on INSTI; sequence date, HIV subtype, list of mutations
(PR Major, PR Accessory, PR Other, NRTI, NNRTI, RT
Other, INSTI), ART data (the composition of the first-line
therapy, the data of the regimen start and stop) and the
dynamic of viral load (VL).

The efficacy of the first-line ART was compared in
two groups according to virologic response definitions in
Russian and European guidelines (Table 1) [10, 11].

The virologic efficacy of ART in 4, 12, and 24 weeks
was evaluated based on the definition outlined in the
Russian guidelines. To determine the cases of virologic
failure, the criteria from two guidelines were combined.
VL < 50 was used as a cut-off or undetectable VL level.

The term «virologic blip» was understood as the point
after the undetectable level of VL, an isolated detectable
VL followed by a return to < 50 copies/mL.

Virologic failure was understood as the inability to
achieve VL < 50 copies/ml or after undetectable VL
confirmed detectable VL (> 50 copies/ml) in 24 weeks
or more after ART starting. Initially, cases of virologic
efficacy of the first-line ART in 4, 12, and 24 weeks after
ART starting in two groups were identified.

The statistical analysis was conducted to compare the
frequency of cases of virological efficacy in two groups
at each time point.

Then, the cases of virologic failure were identified in
each group. The statistical analysis was conducted to
determine the difference in the frequency of virological
failure in the two groups.

OPUTUHAJbHbBIE NCCNEAOBAHUA

Statistical analysis and visualization

Statistical data analysis was performed using
STATISTICA v6.0 (StatSoft Inc., USA). Presentation
of quantitative data in the present study was carried out
using the following descriptive statistics: sample size
(N), median and interquartile interval (IQR; in the form
of 25 and 75% percentiles). The statistical significance
of differences between the observed parameters was
assessed using Fisher’s two-tailed exact test. The level of
significance (p) adopted in this study was 0.05 (or 5.0%).
Visualization was performed in GraphPad Prism v5.0
(GraphPad Software Inc., USA).

Results

Each group included 23 patients (Table 2).

Most patients took FTC + TDF + EFV: 30.4% (7/23) in
the 1% group and 52.2% (12/23) in the 2™. VL at baseline
was higher in the 1% group (median 5.4 logl0 RNA
copies/ml) than in the 2™ group (4.6 logl0 RNA copies/
ml). In the 1* group, the most prevalent virus variant was
sub-subtype A6 (87.0%), and in the 2™ group — subtype B
(82.6%). On average, patients without A62V took longer
therapy (168 weeks).

The results of VL measurements in 4 £ 2, 12 + 4,
and 24 + 4 weeks after ART initiation were analyzed.
Table 3 demonstrates the results of VL measurement
in patients in both groups. VL values in 4 weeks
after ART start were available for 36 patients
(17 — 1* group, 19 — 2" group). All patients from
the 1% group and 18/19 patients from the 2™ group ex-
perienced a decrease in VL of more than 1 log10. Only
one patient (6a) in the 2™ group exhibited aALog10 de-
creasein VL oflessthan 1logl0amountingto0.9. There

Table 1. Virologic response definitions to ART in Russian and European guidelines

Taéauua 1. Onpenenenue Bupycosornueckoro orsera Ha APT B poccuiickux u eBponeickux pyKkoBOJICTBaX

Virologic efficacy ) o
Guidelines Bupyconormdeckast 5pHeKTHBHOCTE Virologic blip Virologic failure .
PyKOBOZCTEO - - - Bu i o Bupyconorudeckuit
in 4 weeks in 12 weeks in 24 weeks PYCOIOrMHUCCKIH BCIUIECK Heycriex
uepes 4 Hexy uepe3 12 Hex uyepes 24 Hexy
Russian VL decrease VL <400 copies/ VL < 50 copies/ After undetectable VL The inability to achieve VL < 50 copies/
guidelines by>11lg mL mL (<50 copies/mL) ml or after virologic suppression confirmed
Poccwuiickoe Camxenne  BH <400 kormit  BH <50 xormit  an isolated rising of VL to a detectable VL > 50 copies/ml
pykoBoactBo BHwua>1Ig PHK/mn PHK/mn level of less than in 24 weeks or more after ART starting
200 copies/ml HesosmoxxHocTh noctimkenust BH
ITocne Heompenensemoit < 50 xommit PHK/mu1, vmi mociie Bupyco-
BH (< 50 xomnuii/mi) JIOTHYECKOM CYNPECCHH TOATBEPKACHHbIN
noBeitienne BH o ypoBast  oOHapy»xuBaemslil yposerb BH > 50 komuit
menee 200 konuii PHK/mn PHK/mn uepe3 24 Hen nnu Oosee nocie
Havana APT
European N/a N/a N/a After confirmed undetect- The inability to achieve or maintain
guidelines H.n. H.xn. H.n. able VL an isolated detect- VL <200 copies/ml
Esporeiickoe able VL level followed by HeBo3MOXKHOCTD TOCTHXKEHUS
PYKOBOZCTBO a return to an undetectable nnu nogzepxanust BH < 200 xonumit/mn

level
Ilocne noaTBepkaCHUS
Heonpenensemoir BH
00OHapy)KUBaeMbIil yPOBEHb
BH c nocnenyromm
BO3BpalICHUEM K HEOIpe-
JIeTIIEMOMY YPOBHIO
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was no statistical difference between the two groups
(p =0.95).

In 12 weeks, the results of VL measurements were
obtained for 33 patients (17 from the 1* group, 16 from
the 2" group). In the 1% group, 14/17 patients had VL less
than 400 copies/ml, in the 2™ group — 15/16. There was
no statistical difference between the two groups (p = 0.6).

In 24 weeks, the results of VL measurements were
obtained for 36 patients (15 from the 1* group, 21 from
the 2™ group). In the 1st group, 12/15 patients had VL
less than 50 copies/ml, in the 2nd group — 18/21. There
was no statistical difference between the two groups

(p=0.7)

Table 2. Characteristics of the patients who participated in the study

The dynamics of VLs in patients in two groups for the
entire follow-up periods are shown in Figure.

Based on the dynamics of VLs in the follow-up periods,
the cases of virologic failures in the two groups were
detected and analyzed.

Thus, in the A62V+ cohort, in 16 patients (1v, 3v, 4v,
6v, 7v, 8v, 10v, 11v, 13v, 14v, 15v, 16v, 19v, 20v, 21v,
22v), VL achieved an undetectable level (< 50 copies/ml).
In three patients (5v, 9v, 12v), VL achieved an undetect-
able level followed by blips. In two patients (17v, 23v),
VL achieved an undetectable level with the following
confirmed VL rebound. In 2 patients (2v, 18v), VL did
not achieve an undetectable level (< 50 copies/ml). Thus,

Tabauna 2. XapakTepucTUKa MalueHTOB, IPHUHABIINX yYacTre B HCCIEIOBAHIH

ART first-line regimen A62V+ A62V—

Cxema niepBoro psina APT (n=23) (n=23) P
3TC + TDF + DTG, n (%) 1 (4.3) - 0.98
FTC + TAF + DRV, 7 (%) 1(4.3) - 0.98
3TC + TDF + EFV, N (%) 1(4.3) - 0.98
FTC + TDF + DRV/rtv, n (%) 1(4.3) 2(8.7) 0.97
FTC + TDF + RPV, n (%) 2(8.7) 1(4.3) 0.97
FTC + TDF + LPV/rtv, n (%) 2(8.7) 1(4.3) 0.97
FTC + TDF + FPV/rtv, N (%) 2(8.7) - 0.5
FTC + TDF + EFV, n (%) 7 (30.4) 12 (52.2) 0.48
FTC + TDF + DTG, n (%) 3(13.0) - 0.27
FTC + TAF + BIC, n (%) 1(4.3) - 0.98
FTC + TDF + ATV, n (%) 1(4.3) 3(13.0) 0.66
FTC + TAF + DRV + cob, n (%) 1(4.3) 2(8.7) 0.97
FTC + TDF + NVP, n (%) - 1(4.3) 0.97
FTC + TDF + RAL, n (%) - 1(4.3) 0.97
3TC + TDF + LPV/rtv, n (%) - 1(4.3) 0.97
el (O L b RN sl e 54RO 460750
ngi”a;{E3gﬁ‘g;g;’gﬂ‘:{fﬁ:ﬁ%gﬁi;an””’ o 86.0 [46.0-152.0] 168.0 [128.0-176.0] 0.33
Subtype
Cy6tun
A6 20 (87.0) 1(4.3) 0.001
B - 19 (82.6) 0.003
G 2(8.7) - 0.5
CRF01_AE 1(4.3) - 0.98
CRF09_cpx - 1(4.3) 0.97
F - 1(4.3) 0.97
CRF02_AG - 1(4.3) 0.97

Note. TDF — tenofovir disoproxil fumarate; TAF — tenofovir alafenamide; FTC — emtricitabine; 3TC — lamivudine; DRV — darunavir; RPV —rilpivirine;
LPV — lopinavir; FPV — fosamprenavir; EFV — efavirenz; DTG — dolutegravir; BIC — bictegravir; ATV — atazanavir; NVP — nevirapine; RAL —
raltegravir; rtv — ritonavir; cob — cobicistat; IQR — interquartile range; VL — viral load.

IIpumeuanue. TDF — teHodoBupa quzonpokcuna ¢pymapar; TAF — renodosupa anapenamun; FTC — smrpururadun; 3TC — namusyaus; DRV — napy-
HaBup; RPV — punmusupun; LPV — nonunasup; FPV — ¢pocamnpenasup; EFV — apaBupenn; DTG — nonyrerpasup; BIC — Ouxrerpasup; ATV — ara-
3aHaBup; NVP — nesupanun; RAL — panterpasup; RTV — puronasup; cob — kobunucrar; IQR — mexxsapTunbHblii pasmax; BH — Bupychas Harpyska.
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Table 3. Results of viral load (VL) measurement

Taénauua 3. Pesynbrars! n3amepenus BupycHoit Harpysku (BH)

OPUTUHAJbHbBIE NCCNEAOBAHUA

Number of VL VLin
. umber o VL decrease VLin 12 24 weeks,
VL at baseline, Follow-up Follow-up measurements VL in 4 weeks in 4 weeks ceks. RNA RNA
Patient No. | RNA copies/ml | period, months | period, weeks | during the observa- RNA co;i,es /m,] ( Avlig) Wcopiés Jml copies/ml
Howmep BH ma uexon- Cpox Cpox tion period . | BHuepes 4 ven, | BH uepes 4 BH uepes BH uepe3
narueHra HOM ypOBHE, HaOJIO/IeHNS, HaOIO/IeHYS, Yuciio nu3MepeHui <omuii PHK/ s . 12 Her. xomii .
xormmit PHK/mn Mec Hen BH 3a nepuon 0 N L? ) Piﬁ’(/ 0 o eE[’
HaOMIOCHHS 2o e Pl;_ngI;:H
A62V+
1v 4683 4 16 2 - - 40 -
2v 7852 6 24 2 - - - 69 200
3v 726 5 20 2 - - - 40
4v 6520 23 92 5 40 2.2 40 -
Sv 5817 45 180 12 - - 5817 99
6v 6660 80 320 19 0 >1lg 0 130
Tv 77 006 94 376 31 587 2.1 40 40
8v 157 783 2 8 2 - - 40 -
9v 64 201 63 252 19 528 2.1 275 40
10v 32200 7 28 4 315 2.0 10 10
Ilv 92 000 28 112 9 830 2.0 33 15
12v 49 437 130 520 37 597 1.9 - 40
13v 7286 15 60 5 1 3.8 130 120 -
14v 16 200 5 20 3 0 >1lg 0 -
15v 42 400 3 12 3 459 1.9 34 -
16v 12 454 2 8 2 - - 50 -
17v 41225 30 120 29 330 2.1 - 40
18v 211 000 27 108 7 469 2.6 6 150 000 -
19v 209 136 6 24 3 25 39 - 20
20v 2 080 000 58 232 15 233 39 38 40
21v 160 000 43 172 14 478 2.5 0 0
22v 1 740 000 61 244 11 2180 2.9 - 0
23v 155 707 45 180 20 1579 1.9 219 40
A62V—
la 78 000 28 112 5 - - - 25
2a 69 000 51 204 10 390 2.2 50 25
3a 134 896 22 88 7 1413 2.0 813 129
4a 61 000 30 120 15 50 3.1 50 25
Sa 67 000 40 160 14 990 1.8 50 50
6a 34 000 32 128 7 3900 0.9 50 50
Ta 230 000 35 140 16 57 3.6 50 50
8a 910 000 23 92 4 3700 24 - 150
9a 398 107 20 80 6 2754 2.1 282 63
10a 360 000 49 196 10 850 2.6 - 25
Ila 490 000 56 224 14 850 2.7 50 50
12a 425187 7 28 2 1191 2.5 - 40
13a 3000 31 124 6 50 1.8 50 25
14a 9900 15 60 5 140 1.9 50 50
15a 50 77 308 13 - - - -
16a 3000 50 200 11 50 1.8 50 50
17a 6600 29 116 9 50 2.1 50 50
18a 490 53 212 11 - - 50 50
19a 14 000 17 68 4 - - 50 50
20a 14 000 60 240 15 50 1.6 50 50
2la 26 915 3 12 4 631 1.6 65 -
22a 4100 33 132 8 50 1.9 - 25
23a 17 000 45 180 9 56 2.5 — 25
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c/8

e/0

g/

Figure. The dynamics of VLs during the follow-up period.
The VL level below 50 copies/ml was defined as a cut-off. a—d (A62V+ group): a — patients 1v, 2v, 3v, 4v, Sv, 6v; b — patients 7v, 8v, 9v, 10v, 11v; ¢ — patients
12v, 13v, 14v, 15v, 16v, 17v; d — patients 18v, 19v, 20v, 21v, 22v, 23v; e—h (A62V— group): e — patients la, 2a, 3a, 4a, 5a, 6a; f— patients 7a, 8a, 9a, 10a, 11a;
g — patients 12a, 13a, 14a, 15a, 16a, 17a; h — patients 18a, 19a, 20a, 21a, 22a, 23a.

Pucynok. /lunamuka BH B nepuoa HaOmoneHus.

VYposenb BH Hmxe 50 kommuid/mi onpeesnsuicst Kak NOporoBbiil. a—e (rpynna A62V+): a — naumentsl 1v, 2v, 3v, 4v, 5v, 6v; 6 — nauuenTtsl 7v, 8v, 9v, 10v, 11v;
6 — nauueHTsl 12v, 13v, 14v, 15v, 16v, 17v; 2 — nauuentsl 18v, 19v, 20v, 21v, 22v, 23v; 0—3 (rpyrnna A62V—-): 0 — nauueHTsl la, 2a, 3a, 4a, 5a, 6a; e — MaUCHTHI
7a, 8a, 9a, 10a, 11a; orc — marmentsl 12a, 13a, 14a, 15a, 16a, 17a; 3 — nanuents! 18a, 19a, 20a, 21a, 22a, 23a.
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in the A62V+ cohort, virologic failure was detected in 4
(2v, 17v, 18v, 23v) out of 23 patients.

In the A62V— cohort, in 19 patients (2a, 4a, 5a, 6a, 7a,
8a, 9a, 10a, 11a, 12a, 13a, 14a, 15a, 16a, 17a, 18a, 19a,
20a, 23a), VL achieved an undetectable level (< 50 cop-
ies/ml). In one patient (la), VL achieved an undetect-
able level with the following unconfirmed blip. In one
patient (21a), VL did not achieve an undetectable level
(< 50 copies/ml). At the same time, in 12 weeks, VL de-
creased to 65 copies/ml, which corresponds to virologic
efficacy, and there were no results of VL measurement
in the subsequent observation period. This result has not
been interpreted as a virologic failure. In two patients
(3a, 22a), VL dropped to a lower cut-off level with the
following confirmed VL rebound. Thus, in the A62V—
cohort, virologic failure was detected in 2 (3a, 22a) out
of 23 patients.

Multivariate logistic regression analysis in both groups
did not reveal an association between virologic failure
and variables such as the composition of ART, HIV-1
subtype and duration of ART.

There was no statistical difference in cases of virologic
failure in the two groups (p = 0.66; Fisher’s two-tailed
test).

Discussion

HIV-1 variants prevalent in Russia are different from
virus variants circulating in Europe, Asia and North
America [12]. Notably, the most widespread HIV-1
variant in Russia is sub-subtype A6 detected in 78.6% of
cases [9]. Sub-subtype A6 has certain typical polymorphic
mutations, which are associated with drug resistance:
E138A and A62V in reverse transcriptase, L741 in
integrase [8, 9, 13]. Earlier, we studied the influence of
the pre-existing E138 A mutation in reverse transcriptase
on the efficacy of first-line ART regimens [14]. This study
focuses on A62V in reverse transcriptase.

In earlier studies in Russia, A62V in reverse transcrip-
tase in sub-subtype A6 was detected in 63% of cases
in naive patients and in 78% of cases among patients
with antiretroviral experience [15, 16]. Although there
is a current trend indicating a decrease in the frequency
of A62V occurrence, its prevalence remains relatively
high. Thus, in a surveillance study in Russia based on
clinical samples collected from pretreatment HIV-in-
fected patients in 2017-2019, A62V was detected in
37.1% of cases [17].

A recent study in Russia found a potential association
between A62V and the virological breakthrough [18],
which correlates with the findings of a previous study
[5]. This is the first study where the efficacy of the first-
line therapy including TDF/TAF was compared in two
groups: PLWH with and without pre-existing A62V in
reverse transcriptase at baseline.

In Russia, HIV genotyping before ART initiation is
optional and, as a rule, is not routinely conducted [10].
Therefore, to form two groups of patients, we referred to
the EIDB.

The results showed that there were no statistical differ-
ences between the two groups in virologic efficiency in 4,
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12, and 24 weeks after ART initiation and in the frequen-
cy of virologic failures. However, virologic failure was
observed in 4 patients in the A62V+ group and in 2 — in
the A62V— group.

The main limitation of this project was the absence
of virus sequencing data at the end of the first-line
therapy in patients with virologic failure. Therefore,
there was no possibility to assess whether the virologic
failure was associated with the appearance of the main
HIV drug resistance mutations associated with A62V
or if it was attributable to other HIV drug resistance
mutations or inadequate patient adherence. Therefore,
among 4 patients with virologic failure in the A62V+
group: one patient (2v) took 3TC + TDF + EFV
and three (17v, 18v, 23v) were on ART based on PI:
FTC + TAF + DRV + cob, FTC + TDF + FPV/rtv and
FTC + TDF + LPV/rtv, respectively. Two patients with
virologic failure in the A62V— group (3a, 22a) took
FTC + TDF + EFV. Therefore, efavirenz causes neu-
ropsychiatric side effects in approximately 50% of pa-
tients [19], which can impact treatment adherence. The
most common toxicities of Pls are effects on the gas-
trointestinal tract, in particular, diarrhea; moreover, the
preferred regimen of Pls is twice a day, which could
pose potential challenges for patients [20].

Another limitation of this study is that the patients in two
groups were infected by different types of HIV-1: in the
A62V+ group — in 87.0% (20/23) cases by sub-subtype
A6, and in the A62V— group — in 82.6% (19/23) cases by
subtype B. Currently, there are contradictory data about the
influence of the HIV-1 subtype on pathogenesis and on the
development of drug resistance. The results of certain re-
search confirmed the hypothesis that different HIV-1 vari-
ants may have distinct clinical characteristics [21].

Furthermore, due to this being a retrospective study,
VL measurement and patient follow-up were not sched-
uled sequentially, and only a limited number of patients
could be observed at all checkpoints.

Conclusion

This is the first pilot study aimed at evaluating the
efficacy of first-line ART regimens based on tenofovir in
HIV-infected patients with pre-existing A62V mutation
in reverse transcriptase, and the results of this study will
contribute to the understanding of virologic failure risk in
the presence of A62V in reverse transcriptase.

In conclusion, this study demonstrated that A62V in
reverse transcriptase at baseline was not likely to reduce
the efficacy of first-line regimens containing TDF or
TAF. However, the role of this mutation deserves further
investigation.
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