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Short communication
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ABSTRACT

Background: Rilpivirine-based regimens are now preferred or alternative first-
line regimens according to many HIV treatment guidelines. Recently, a
surveillance study conducted in our country determined that prevalence of
pretreatment resistance to first-generation NNRTIs was 10%. The aim of this
study was to analyze the prevalence of resistance mutations to newer
generation NNRTIs in the population starting ART in Argentina.

Methods: We analyzed the prevalence of resistance mutations to rilpivirine and
etravirine (according to the IAS list), obtained through a nationally
representative pretreatment HIV-drug resistance (PDR) surveillance study
performed in Argentina in 2014-2015. Briefly, 25 ART-dispensing sites
throughout the country were randomly chosen to enroll 330 adults starting
ART. Samples were processed with Trugene (Siemens)®, and analyzed using
the Stanford algorithm.

Results: All 270 samples corresponding to participants with no prior exposure
to antiretroviral drugs were included in this analysis. Median (IQR) age was 35
years (28-43); 66.7% were male; median(IQR) CD4 count was 284/mm3(112-
489). The prevalence of resistance to any antiretroviral was 16% (+5%), and
prevalence of NNRTI RAMs was 13% (+4%). The prevalence of resistance to
rilpivirine was 8% (x3%). Prevalence of resistance to etravirine was 4% (£3%).
The most frequent mutations conferring resistance to rilpivirine were: E138A
(n=6) and G190A (n=4).

Conclusions: This PDR surveillance study showed concerning levels of HIVDR
in Argentina, not only for first-generation NNRTIs but also to rilpivirine. In our
setting, performing resistance testing would be necessary before prescription
of ART even if a second-generation NNRTI based regimen were used as first-
line therapy.
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INTRODUCTION

Rilpivirine, a newer generation NNRTI, is currently recommended as part of the Preferred or
Alternative regimens to initiate antiretroviral treatment (ART) in patients with HIV infection and a viral
load less than 100000 copies/mL. This NNRTI is a potent diarylpyrimidine (DAPY) analog that shows
potent activity against wild-type HIV-1 group M and group O isolates. It is better tolerated than
efavirenz, and has a different resistance profile. However, rilpivirine has also a low genetic barrier for
generation of resistance, and cross-resistance with older NNRTIs is frequent, especially with
nevirapine. In low- and middle-income countries (LMIC), efavirenz-based regimens continue to be the
recommended choice for ART initiation, but in some countries or regions, an alarming prevalence of
transmitted or pre-treatment resistance to first-generation NNRTIs has been described [1-3]. Due to
its relative low cost and better tolerance, rilpivirine might become an alternative for ART initiation also
in some LMIC, and it is being evaluated as second-line agent for patients who experienced treatment
failure from nevirapine- or efavirenz-based regimens in other [4]. In Argentina, rilpivirine is not
recommended yet for starting antiretroviral treatment by the Ministry of Health Guidelines [5], but it is
now a recommended initial option according to the latest version of the Guidelines from the Argentine
Society of Infectious Diseases (SADI) [6]. Both documents recommend performing resistance testing
before treatment initiation; however, the majority of patients in this country still initiate ART without

being tested for HIV resistance.

To our knowledge, there are few reports about the prevalence of transmitted or pretreatment
resistance to rilpivirine in LMIC; and the reported global data state that prevalence of pretreatment
resistance to rilpivirine is low [7]. However, resistance seems to be higher in some regions, as in
Europe [8-11] and in South America/Caribbean [7]. During 2014/2015, Argentina performed a survey
to determine the prevalence of pre-treatment drug resistance in people starting ART throughout the
country (with or without prior exposure to antiretroviral drugs) [2]. Mutations conferring resistance to
second-generation NNRTIs were not considered in the original analysis since neither rilpivirine nor

etravirine were recommended as first-line options at that time.

The aim of this study was to analyze the prevalence of resistance to rilpivirine in people
starting ART with no prior exposure in Argentina. A secondary objective was to determine the

prevalence of pre-treatment resistance to etravirine in the mentioned population.
METHODS

This report is a secondary analysis from a Pretreatment HIV Drug Resistance Survey performed in
Argentina during 2014/2015. The survey details have been described elsewhere [2]. Briefly, this was
a study performed according to WHO HIVDR Surveillance Strategy [12], in which we sampled the HIV
clinics throughout the country to obtain a nationally representative sample that would allow generation

of a point prevalence estimate of resistance with a narrow confidence interval. All persons starting
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ART in the selected sites during the study period were eligible if they were > 18 years old, were
prescribed a first-line antiretroviral regimen, accepted to participate and signed informed consent.
Exclusion criteria were: infection by HIV-2 and being transferred from other clinic but already on
antiretroviral treatment. After gathering demographic and clinical data, a 10 mL blood specimen was

collected for performance of a resistance testing.

The Stanford HIVdb algorithm [13] was used to determine HIVDR. Sequences classified as
“susceptible” and “potential low-level resistance” were considered as having no HIVDR. For the
present analysis, we used the last version of the IAS list in order to describe the mutations [14];
incorporating the mutations associated with resistance to rilpivirine and etravirine (that were not

considered in the original analysis).

Laboratory methods

Plasma was the specimen type used, handled according to WHO recommendations on plasma
collection, processing and storage for HIVDR testing [15]. All specimens collected were processed by
any of the 3 national reference laboratories of Argentina. The samples were sequenced using the
Trugene® HIV-1 Genotyping Kit (Siemens Healthcare Diagnostics, Tarrytown, NY, USA), following
the manufacturer's instructions [16]. The sequences were analyzed for resistance mutations using the
Stanford University “Genotypic Resistance Interpretation Algorithm HIVdAb” program (Version 7.0 last
updated 02/27/2014) [13]. For HIV-1 subtype assignment the following tools were used: REGA HIV-1
Subtyping  Tool Version 3.0 (http://dbpartners.stanford.edu:8080/RegaSubtyping/stanford-
hiv/typingtool/) and NCBI Genotyping tool

(https://www.ncbi.nim.nih.gov/projects/genotyping/formpage.cgi)

Statistical Analysis

The sample size was calculated aiming to obtain an HIVDR point prevalence number with a
confidence interval of maximum £5% for all individuals starting ART without previous antiretroviral
exposure. The following assumptions were made for sample size calculation: Clinics to be sampled:
30; estimated prevalence of pre-treatment HIVDR: 10%; proportion of genotyping failure: 20%;
proportion of ART initiators with prior exposure to ARV: 25%; and proportion of individuals starting
NNRTI based regimens in Argentina: 70%. We used the x2 or Fisher's exact test to compare the

prevalence of drug resistance across groups.

Ethical Considerations
All participants provided written informed consent at enrolment. The study protocol was reviewed and
approved by a central Ethics Committee (CIEIS del Nifio y del Adulto, approval date: July 28th 2014);

and by the Institutions’ local Ethics Committees if it was required.
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RESULTS

Participants were recruited from 25 survey sites (accounting for 30), since the 2 largest clinics in the
country were randomly selected more than once. We enrolled 330 participants from whom we
collected plasma specimens for resistance testing. For the present analysis, only those without prior
antiretroviral exposure were considered (n=270). Median (IQR) age was 35 years (28-43); 66.7%
were male, 0.7% were transgender; median (IQR) CD4+ cell count was 284/mm3 (112-489), median
(IQR) viral load was 4.59 logs (4.10-5.14); the percentage of samples with viral load > 5 logs was
28.7%. Median (IQR) time since diagnosis was 1.5 years (0.5-2.1); however, 69% of study
participants were diagnosed within 6 months prior to study entry. We were not able to determine the
proportion of acute infections, but according to epidemiological data from surveillance in people
starting ART in Argentina [17], this wouldn’t account for more than 3%.

Distribution of viral subtypes was: 37% subtype B; 57% BF intersubtype recombinants; 4%

subtype C; and 2% subtype F.

The prevalence (95% CI) of resistance to any antiretroviral was 16% (11-20). Prevalence
(95% CI) of resistance to NNRTIs was 13% (9-17). When analyzed by viral load subgroup (<5 logs
versus >5 logs), prevalence (Cl 95%) of resistance mutations was 14 (9-20) versus 19 (10-31),

respectively; p = .3 (NS).

Regarding resistance to rilpivirine, 19/239 samples were classified as harboring resistance to
this antiretroviral, translating into a prevalence (95% CI) of 8% (5-11). Fifty-eight percent of the
samples with resistance to rilpivirine (n=11) were classified as having low-level resistance; 37% (n=7)
were classified as having high-level resistance, and 5% (n=1) as with intermediate resistance. The

most common mutations found were 138A (n=6) and 190A (n=4).

The 6 samples that harbored the 138A mutation had no other mutation associated to
resistance to rilpivirine (singletons); the rest of the samples with resistance to this drug had a
combination of mutations conferring cross-resistance to other NNRTIs (and none harbored the 138A
mutation). (Table 3)

Prevalence (95% CI) of rilpivirine resistance was similar between the 2 most common
subtypes: 8.0% (3-12) for subtype B and 7.4% (3-13) for subtype B/F; p = 0.87.

Prevalence of 138A polymorphic mutation according to viral subtype was: 4.6% for subtype B
and 0.7% for subtype B/F (p = 0.059); 10% for subtype C.

According to viral load subgroup (<5 logs versus >5 logs), prevalence (Cl 95%) of rilpivirine

resistance was 8 (4-13) versus 9 (4-20), respectively; p = .7 (NS).

Prevalence (95% CI) of resistance to etravirine was 4% (2-7).
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DISCUSSION

The level of resistance to rilpivirine in people starting ARV in Argentina with no prior exposure to
antiretroviral drugs is concerning. As has been mentioned, the reported prevalence of pretreatment
resistance to rilpivirine is around 1%, although a higher prevalence has been described in some
countries [8-11], or regions such as Latin America and the Caribbean [7]. A previous report from our
country regarding resistance to rilpivirine in HIV-positive pregnant women informed an overall
prevalence of 14.3% (18.3% for ART-experienced patients and 9.6% for naive women), being the
E138A the most frequent mutation (4.5%) [18].

The majority of the published literature report that a very high proportion of rilpivirine
associated resistance is due to the presence of mutation 138A. 138A mutation is a polymorphic
substitution associated with low-level resistance to rilpivirine. It has been described as the most
frequent mutation conferring resistance to this antiretroviral in many cohorts (prevalence can reach up
to 5%), either for B as for non-B subtypes [11,19]. According to our findings, the prevalence of this
polymorphism in Argentina is around 2.5%. This matches the figures already published for our region
[8]. Of note, in our cohort, the majority of people without prior exposure to ART and resistance to
rilpivirine do not harbor this mutation: prevalence of resistance to rilpivirine and no 138A mutation is
5.4%. This means that 68% of the samples with RAMs to rilpivirine do not show the 138A
polymorphism in our cohort, but harbor a combination of NNRTI-associated mutations that confer
resistance to this drug. This finding contrasts to the majority of previously published reports, in which
the prevalence of RAMs to rilpivirine other than 138A/G/K/Q/R is very low [7-11]. Regarding viral
subtypes, a higher prevalence of the 138A polymorphism is described for non-B subtypes, especially
in subtypes C and F. We found that the prevalence of 138A mutation was higher in those patients
infected with the B subtype than in those with HIV subtype B/F infection. Prevalence of 138A was

highest among those with subtype C viruses, but this was infrequent in our cohort.

The level of resistance found is surprising, but is not unlikely since Argentina has a long
history of ART delivery, available to all HIV-infected patients since 1992, and NNRTI-based regimens
have been the preferred first-line ART regimens since more than 10 years ago. Nevirapine, which can
produce mutations that confer with cross-resistance to rilpivirine, has been widely used, and there are
still a considerable proportion of patients using it [20]. We believe that cross-resistance with
nevirapine (and to a lesser extent with efavirenz) present in people transmitting viruses might be the

most important factor driving this moderate prevalence of pre-treatment resistance to rilpivirine.

Regarding etravirine, we found a relatively low prevalence of pretreatment resistance to
etravirine; lower than previously described by a study in pregnant women in Buenos Aires, Argentina
[21].

The results of our study highlight the importance of performing a resistance testing before

ART initiation in Argentina, even if the selected regimen contains a second generation NNRTI.
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Table 1: Baseline characteristics of all included participants (n=270)

Gender (n, %) Male 180 (66.7%)
Female 88 (32.6%)
Transgender 2 (0.7%)
Mean(+SD) age, years 36.7 years (£10.9)
Median (IQR) CD4, cells/mm3 284/mm3 (112-489)
Median (IQR) viral load, logs 4.59 (4.10-5.14)
Samples with viral load > 5 logs (%) 28.7 %
Time since HIV diagnosis (median, IQR) 1.5 years (0.5-2.1)
Antiretroviral regimen NNRTI based 189 (70%)
prescribed to start Pl based 76 (28%)
INSTI based 5 (2%)

Table 2: Prevalence of HIV drug resistance

N, %
Total number of samples 270
Samples successfully sequenced 239
HIVDR prevalence (95% CI) 37/239
16% (11-20)
NNRTI resistance prevalence (95% CI) 30/239
13% (9-17)
RILPIVIRINE resistance prevalence (95% CI) 19/239
8% (5-11)
ETRAVIRINE resistance prevalence (95% CI) 10/239
4% (2-7)
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Table 3: Characteristics of the samples with resistance to RILPIVIRINE and ETRAVIRINE

RESIS- | RESI | RESI
TANCE| S | S- | ooy | AGE | VIRA | VIRAL
SAMPLE To |TANC|TANC (year | L | LOAD
CODE MUTATIONS nve- |ETo |ETO | PER | sy | suB- | (Logs)
EFv? |RPV? | ETR? TYPE
HRC-
o E138A ] RPV | - M | 24 | B 419
HRC-
o E138A ] RPV | - M | 23 | B 459
HMC-
o E138A ] RPV | - M | 39 | ¢ 5.70
HFR-
s E138A ] RPV | - M | 43 | FB ND
HFR-
s E138A ] RPV | - M | 56 | B ND
HOR-
o E138A } RPV | - M | 28 | B 4.26
HRC-
e A9SG NP | RPV | - M | 20 | F-B | 553
HMC- NVP-
oo V1061-V179D e Rev |- F | aa | B 5.44
HMB- NVP-
ive | viosavizep-pazsh | WP | RPV |- M | 58 | F-B | 407
CST- NVP-
o K103S-Y188L e |RPV [ETR| M | 36 | FB ND
JAF-0026 K101E - E138K '\é\g’/ RPV | ETR | F 52 F 3.64
HAB- NVP-
oy V179D- G190A e |Rrev [ETR | F | 53 | FB | 443
HMU- NVP-
o K101E - E138K o |rev [ETR | M | 20 | FB | 538
HMU- NVP-
o K103N-Y181C e |rev [ETR | F | 48 | FB | 339
HOR- NVP-
o K101E-G190A o |rev [ETR| M | 38 | B 3.69
HRM- | KIOLE-E138K-VI79T- | NVP-
0010 Y181C-G190S epy | RPV | ETR | M | 37 | BB | 372
HPR- NVP-
oo A98G- G190A e |rev |ETR| F | 23 | B 3.68
HAL- | K101E-Y181C-G190A- | o | oy | et | £ | 23 | & \b
0011 P225H
EFV
HMB-
v1061-vi79D-y1ssL | Nvp- |RPV | ETR| F | 22 | B 4.25
0001 nig
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