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1 | INTRODUCTION

Rilpivirine (RPV), a second-generation non-nucleoside
inhibitor (NNRTI) with confirmed efficacy, safety, and
tolerability' is currently approved for the treatment of
HIV infection in the first-line three-drug antiretroviral
therapy (ART) and in two-drug (dolutegravir, DTG/RPV)

General consensus suggests that even singleton E138 A mutations in HIV reverse
transcriptase at baseline are associated with resistance to rilpivirine (RPV). We
detected 11 pre-existing E138A carriers treated with RPV in the pan European
EuResist database. However, all 11 patients presented with full virological effi-
cacy for first-line RPV-based ART regimens.

E138A, HIV, reverse transcriptase, RPV

maintenance regimens as described by the European
guidelines.” Recently, RPV has been reported to be safe
and effective as a tool for HIV pre-exposure prophylaxis.®
RPV is also under evaluation as a component in long-
acting intramuscular ART in combination with cabotegra-
vir treatment,* which may expand the use of RPV in the
future.

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits use and distribution in any

medium, provided the original work is properly cited, the use is non-commercial and no modifications or adaptations are made.

© 2022 The Authors. Clinical Case Reports published by John Wiley & Sons Ltd.

Clin Case Rep. 2022;10:05373.
https://doi.org/10.1002/ccr3.5373

wileyonlinelibrary.com/journal/ccr3 1of7


www.wileyonlinelibrary.com/journal/ccr3
mailto:﻿
https://orcid.org/0000-0001-5299-3081
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:a-myznikova@list.ru

20f7 -
| I R
_I_Wl LEY_C inical Case Reports -

KUZNETSOVA ET AL.

The HIV Drug Resistance Stanford database defines
E138A as a polymorphic mutation weakly associated
with reduced susceptibility to etravirine (ETR) and RPV,?
whereas the French HIV Resistance database (ANRS) de-
fines E138A viruses as fully resistant to RPV.® Phenotype
studies have shown that E138A mutation decreases viral
susceptibility to RPV by approximately 2-fold.” This data
means that it is generally accepted that the presence of
E138A at baseline may be an indicator for subsequent
ART failure. Thus, in countries where HIV genotypic re-
sistance testing (GRT) is performed before ART initiation,
the presence of E138A is a counter-indicator for the use of
RPV as a first-line regimen.

E138A was not previously included in the surveillance
drug resistance mutation (SDRMs) list recommended by
the World Health Organization (WHO) for the surveil-
lance of transmitted HIV drug resistance.® However, some
researchers have added this mutation to their list when
monitoring for non-nucleoside reverse transcriptase in-
hibitor (NNRTIs) drug resistance in treatment naive
HIV-1 patients.’ ™

The global prevalence of E138 mutations in ART-naive
patientsvaries significantly by HIV-1 subtype and is highest
for subtypes C (6.1%), F (5.1%), and A (3.3%).” HIV-1 sub-
subtype A6, which caused the HIV-1 epidemic in Russia,
is responsible for more than 70% of HIV-infections in this
region”’14 and presents with E138A polymorphic muta-
tions in around 4%-8% of viruses, depending on the geo-
graphical region.'* Current ART guidelines in Russia do
not mandate HIV genotyping at baseline'’; however, there
are growing concerns around the effectiveness of RPV in
a significant proportion of Russian patients on first-line
ART regimens. Our investigation of the available infor-
mation on the effect of singleton polymorphic E138A
mutations on RPV activity as part of first-line ART regi-
mens provided conflicting information; so, we undertook
a small study of our own to determine more localized
recommendations.

The aim of this study was to evaluate the virological
efficacy of first-line ART regimens using RPV in HIV-1
patients with pre-existing E138A mutations in their re-
verse transcriptase gene. Current recommendations mean
that it is very rare that an HIV patient with this mutation

is treated with RPV and as a result, we were only able
to identify 11 patients with such a history of ART in the
EuResist database, one of the most complete databases of
its kind with more than 100,000 registered participants.'®
Nevertheless, the analysis of the efficacy of such an uncon-
ventional therapeutic approach may be of interest to both
clinicians and virologists studying HIV drug resistance.

2 | CASE HISTORY/
EXAMINATION
2.1 | Study design and participants

The pan European EuResist Integrated Database (EIDB)'
was queried for cases satisfying the following criteria: a)
patient is 18 years or older, (b) RPV was a part of their first-
line ART regimen, (c) patient followed ART for more than
40 weeks, (d) the E138A mutation was present at baseline
and there were no other RPV resistance mutations, and
(e) there was an absence of any major NRTI mutations.
We then extracted the data on the viral genome (HIV-1 re-
verse transcriptase and protease sequences), HIV subtype
and mutations (PR major, PR accessory, PR other, NRTI,
NNRTI, and RT), and basic epidemiological (country of ori-
gin and risk factor for HIV acquisition), demographic (gen-
der, age, and ethnic group), and ART data (data of regimen
start and viral load) from each of the included samples.

Patients were followed up at the Italian and Swedish
national clinical centers participating in the EuResist
Network and provided written informed consent for data
analysis. Ethical approval was not required in this case.

The analysis of the ART virological outcomes was
based on the definition of effective therapy and virological
failure as described in the European guidelines and in the
Russian national and Department of Health and Human
Services (DHHS) clinical guidelinesz’“—”17 (Table 1).

The combination of these three clinical guidelines pro-
duced a clinical rebound cut-off for ART of a viral load
(VL) of below 50 copies/ml. This means that viral re-
bound during the follow-up period was defined as any VL
of >50 copies/ml in PLWH (people living with HIV) with
previously undetectable HIV VL.

TABLE 1 Criteria of virological ART effectiveness and failure in European,” DHHS,'” and Russian guidelines'

VL at 4 weeks VL at 12 weeks VL at 24 weeks VL follow-up

Effect Effect Failure (copies/ml) Rebound (copies/ml)
European guidelines n/a n/a >200 >50
DHHS n/a n/a >200 >200
Russian guidelines decrease by >1 1g decrease below 400 copies/mL >50 >50
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3 | OUTCOMES

Our evaluation strategy identified only 11 patients out
of the more than 100,000 cases in the database that met
our selection criteria. These cases were then selected
for further evaluation and their epidemiological, demo-
graphic, and first-line ART data were extracted. The data
are summarized in Table 2. The follow-up period and the
frequency of VL testing varied from 78 to 209 weeks and
from 5 to 14 times, respectively, over this period (Table 3).

The results of the VL measurements at 4 + 2, 12 + 4,
and 24 + 4 weeks after ART initiation were analyzed, with
these values available for 9, 7, and 8 of our 11 patients,
respectively.

Table 3 summarizes the compliance of these patients
with the criteria for ART effectiveness in the Russian ART
guidelines at 4, 12, and 24 weeks, as well as the absence
of virological failure using the European and DHHS ART
guidelines at 24 weeks.

In one patient (number 7), the VL at 10 weeks decreased
down to 147 RNA copies/ml, the next measurement point
was at 40 weeks and VL was below 50 copies/ml.

Moreover, all 11 patients were shown to experience sus-
tained viral suppression maintaining VL levels well below
the cut-off value (<50 copies/ml) throughout the observa-
tion period (Figure 1). These VL values all corresponded
to an absence of virological failure when evaluated using
the European, Russian, and DHHS guidelines.z‘ls’17

4 | DISCUSSION

Despite the obvious benefits of ART, the emergence of
drug resistance mutations in the HIV genome can se-
verely compromise its long-term efficacy. The possibil-
ity of transmission of resistant viral strains and infection
with resistant HIV poses additional challenges for treat-
ment and can compromise public ART programs in set-
tings that use standardized first-line regimens. However,
mutations in positions associated with resistance are not
always a consequence of treatment or transmission of re-
sistant viruses but may reflect the natural evolution of the
HIV genome and demonstrate some subtype-specific be-
haviors resulting from the founder effect during subtype
emergence. Knowledge of the impact of such pre-existing
mutations on phenotypic HIV drug resistance remains
limited.

It is well established that polymorphic mutations are
not fully indifferent to ART effectiveness and may pro-
mote resistance to treatment. In this role, they can com-
pensate for the deleterious effects of major mutations,
accelerate their selection, influence the time to resistance
development, and the choice of mutational pathway.'®

N 30f7
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TABLE 2 Epidemiological and demographic characteristics of
the patients participated in the study

Number of patients 11
Median age, years 35.5
Sex
Male 8
Female 3
Ethnicity
Caucasian 3
African 3
Unknown 5
Country of origin
Italy 4
Eritrea 1
Greece 1
South Africa 1
Gambia 1
Unknown 3

Mode of transmission

MSM/bisexual 5
Heterosexual 2
IVDU 1
Unknown 3
HIV-1 subtype
Al 1
B 6
C 3
CRF02_AG 1
ART first-line regimen® FTC/TDF/RPV
Baseline mutations
PR major mutations 0
NRTI 0
NNRTI 12
E138A 10
E138A/V179E 1

# Emtricitabine, tenofovir, rilpivirine.

It is also well established that polymorphisms at sites
associated with HIV drug resistance occur frequently"
and that the response to these polymorphisms is different
for experts in different countries. Some authors suggest
not using drugs in cases of detection of mutations before
starting therapy, regardless of their origin. For example,
several studies in Germany highlighted a relatively high
prevalence of NNRTI mutations at polymorphic position
E138 and experts in this country proposed that the alterna-
tive first-line regimens, combining two nucleoside reverse
transcriptase inhibitors (NRTIs) and dolutegravir (DTG),
should be preferentially applied."’ In another paper,®
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FIGURE 1 The viral load (RNA copies/ml) in HIV-infected
patients with pre-existing E138A mutation on RPVbased therapy.
(A) patients 1, 2, 3, 4; (B) patients 5, 6, 7; (C) patients 8, 9, 10, 11.
Patient data are presented in three graphs, depending on the viral
load interval. VL level below 50 copies/mL was defined as a cut-off

the authors suggested that in geographical regions with
high E138A prevalence, RPV-based first-line ART could
be compromised when initiated in the absence of routine
GRT in treatment-naive patients. It was also suggested
that the presence of these E138A mutations could impact
treatment efficacy or prevention strategies that include
RPV in geographical areas with an elevated prevalence of
subtype C infection.”!

Nevertheless, a literature review revealed that there
is no consensus on the significance of pre-existing HIV
drug resistance mutations, and the separate analysis
of genotype and phenotype in ART-naive subjects may
provide conflicting results. For example, the analysis of
18 subjects with minor resistance mutations in HIV-1

N 50f7
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protease at baseline showed no signs of clinical resistance
during ART.** There was no association between the pre-
existing resistance to single NNRTIs and the rates of vi-
rological suppression in patients receiving an efavirenz/
emtricitabine/tenofovir regimen.” It was also shown that
the antiviral activity of integrase strand transfer inhibi-
tors (INSTIs) was retained in HIV-1 mutants with minor
resistance-associated mutations.**

There are only a limited number of publications de-
scribing the association between pre-existing E138A
mutations and ART. One such study, the SPIRIT study,
showed that none of the virologically suppressed patients
with a single E138A mutation experienced any virologi-
cal failure through Week 48 after switching to rilpivirine/
emtricitabine/tenofovir from disoproxil fumarate.”> In
a study of patients entering the SENSE trial for first-line
ART in Europe, Russia, and Israel, 13.9% of patients pre-
sented with at least one polymorphic mutation in their
baseline plasma (V90I, V106I, or E138A), without any
impact on the virological outcomes of an etravirine-based
ART program.” In a South African cohort, the detec-
tion of drug-resistant mutations alone, including E138A,
did not predict an increased risk of virological failure.?’
Additionally, there was one patient in the Eviplera clini-
cal trial, who presented with an E138A mutation at base-
line and was shown to maintain virological suppression
throughout Week 48.%

However, in countries where HIV genotyping is rou-
tinely performed prior to ART initiation, the early detec-
tion of any mutations in positions associated with drug
resistance ultimately prevents the use of inappropriate
drugs. For example, as stated in the RPV package insert,?
the presence of E138A mutations prior to therapy may
reduce the antiviral activity of RPV, and RPV-based ART
is not recommended for patients with this mutation in
Europe.

In countries where HIV GRT is not performed before
starting treatment, the widespread occurrence of such
mutations could potentially lead to ART failure in a signif-
icant number of first-line patients. We observed a similar
issue in Russia, where the frequency of the E138A poly-
morphic mutation in patients infected with the dominant
HIV A6 virus ranges from 4% to 8%."* There is every rea-
son to believe that this mutation is not associated with
the transmission of resistant viruses, since its prevalence
did not change significantly following the introduction of
RPV and ETR in 2011.%°

Knowing the high levels of E138 A mutation prevalence
in Russia, we were faced with a specific question, namely
whether patients with pre-existing E138A mutations are
more prone to rapid failure of first-line RPV-based ART.
We explored this issue by searching for RPV-treated HIV
patients with baseline E138A mutations. As GRT is not
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performed at ART baseline in Russia, we were forced to
look for such cases outside the country, namely in the
largest European database of HIV genotypes, EuResist.
The viral load data for each of these patients during their
exposure to first-line RPV-based ART were analyzed in de-
tail in accordance with both the Russian and international
criteria.

Our study demonstrated that the effectiveness of first-
line ART using RPV-based regimens produced acceptable
outcomes for all of the HIV-infected patients with pre-
existing E138A mutations when evaluated using Russian
ART guidelines.15 At the same time, none of this data
met the criteria for virological failure according to the
European and DHHS clinical guidelines.>'’” The sustained
virological response in all of these patients suggests that
a single pre-existing polymorphic E138A mutation is un-
likely to reduce the effectiveness of RPV-containing first-
line regimens.

Given the current absence of routine HIV GRT prior
to ART initiation in Russia, our results may provide sup-
port for prescribing first-line RPV in the absence of this
information. Our findings provide additional information
on the effect of singleton pre-existing mutations in posi-
tions associated with resistance to ART and advocate for
expanding studies of this kind.

Our study has several limitations. Only a very small
number of patients were observed over several time points
and as this was a retrospective study both VL measure-
ment and patient examination were not scheduled con-
sistently. Additionally, HIV patients were infected with
different non-A6 HIV-1 subtype viruses. Further investi-
gation of the E138A mutations in the HIV A6 sub-subtype
is pending and will be evaluated in larger cohorts using
protocols that are more consistent.

In conclusion, our investigation of ART-naive pa-
tients with pre-existing singleton E138A mutations
revealed that these mutations did not result in an in-
creased failure of RPV-based first-line ART. The exact
role of this mutation and other singleton mutations in
the efficacy of first-line ART regimens merits further
investigation.
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