
TaggedEndbraz j infect dis. 2023;27(3):102757

TaggedFigure TaggedEnd

The Brazilian Journal of

INFECTIOUS DISEASES

www.el sev ier.com/locate/bj id

TaggedFigure TaggedEnd
Original Article
TaggedH1Lamivudine-based two-drug regimens with dolutegravir
or protease inhibitor: Virological suppression in spite of
previous therapy failure or renal dysfunction TaggedEnd
TaggedPElaine Monteiro Matsuda a, Ivana Barros Campos c,
Isabela Penteriche de Oliveira a, Daniela Rodrigues Colpas c,
Giselle Ibete Silva L�opez-Lopes b, Victor Oliveira Chiavegato a,
Luís Fernando de Macedo Brígido b,* TaggedEnd
TaggedP

a Secretaria de Sa�ude de Santo Andr�e, Ambulat�orio de Doenças Infecciosas, S~ao Paulo, SP, Brazil
b Instituto Adolfo Lutz, Centro de Virologia, S~ao Paulo, SP, Brazil
c Instituto Adolfo Lutz, Centro Regional de Santo Andr�e, Santo Andr�e, SP, Brazil
TaggedEnd
TAGGEDPA R T I C L E I N F O

Article history:

Received 26 October 2022

Accepted 2 February 2023

Available online 19 February 2023TaggedEnd
TaggedEnd* Corresponding author.
E-mail address: luis.brigido@ial.sp.gov.br (

https://doi.org/10.1016/j.bjid.2023.102757
1413-8670/� 2023 Published by Elsevier Espa
under the CC BY-NC-ND license (http://creativ
TAGGEDPA B S T R A C T

Background: Two-Drug Regimens (2DR) have proven effective in clinical trials but real-world

data, especially in resource-limited settings, is limited.

Objectives: To evaluate viral suppression of lamivudine-based 2DR, with dolutegravir or rito-

navir-boosted protease inhibitor (lopinavir/r, atazanavir/r or darunavir/r), among all cases

regardless of selection criteria.

Patients and methods: A retrospective study, conducted in an HIV clinic in the metropolitan area

of S~ao Paulo, Brazil. Per-protocol failure was defined as viremia above 200 copies/mL at outcome.

Intention-To-Treat-Exposed (ITT-E) failure was considered for those who initiated 2DR but sub-

sequently had either (i) Delay over 30 days in Antiretroviral Treatment (ART) dispensation, (ii)

ART changed or (iii) Viremia > 200 copies/mL in the last observation using 2DR.

Results: Out of 278 patients initiating 2DR, 99.6% had viremia below 200 copies/mL at last

observation, 97.8% below 50 copies/mL. Lamivudine resistance, either documented

(M184V) or presumed (viremia > 200 copies/mL over a month using 3TC) was present in

11% of cases that showed lower suppression rates (97%), but with no significant hazard

ratio to fail per ITT-E (1.24, p = 0.78). Decreased kidney function, present in 18 cases, showed

of 4.69 hazard ratio (p = 0.02) per ITT-E for failure (3/18). As per protocol analysis, three fail-

ures occurred, none with renal dysfunction.

Conclusions: The 2DR is feasible, with robust suppression rates, even when 3TC resistance or

renal dysfunction is present, and close monitoring of these cases may guarantee long-term

suppression.

� 2023 Published by Elsevier España, S.L.U. on behalf of Sociedade Brasileira de Infectologia.
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TaggedH1Introduction TaggedEnd

TaggedPAntiretroviral therapy has changed AIDS since High-Active
Antiretroviral Therapy (HAART) was introduced in the late
900. From complex posology and sub-optimal potency, antire-
troviral armamentarium has evolved markedly in the last 20
+years, allowing People Living With HIV (PLWH) to have nor-
mal lives. Triple therapy has been the pillar of an adequate
combination, using thereof available medications to provide
a safe viral control.1 Triple therapy is supported by many
studies, usually combining two Nucleos(t)ide analog Reverse
Transcriptase Inhibitor (NRTI) with a third drug from a differ-
ent class; Non-Nucleoside Reverse Transcriptase Inhibitor
(NNRTI), a Protease Inhibitor (PI), and more recently integrase
inhibitor (INI). Single or dual therapy in the same class, even
of newer, second-generation drugs, showed the inability to
offer adequate viral suppression.2,3TaggedEnd

TaggedPReducing pill burden and avoiding drug exposure (toxicity)
has led to the evaluation of a new dual therapy modality, not
the original two NRTI regimens from the pre-HAART era, but
combining two classes, as lamivudine (3TC) with protease
inhibitor,4-6 or second generation INI with NRTI7,8 or
NNRTI.9,10 Used either as initial therapy4 or as a simplification
for virally suppressed individuals,5,11 two-Drug antiretroviral
Regimens (2DR) are now recommended in many situations.12

Real-world data on the impact of policies, especially from
resource-limited settings, is still limited. This study presents
the monitoring of 2DR use in public service in Brazil to evalu-
ate viral suppression and potential factors associated with
viral failure in a real-world situation, that included cases
where 2DR was initiated without all formal criteria of the rec-
ommended protocols.13,14TaggedEnd

TaggedH2Patients and methodsTaggedEnd

TaggedPWe conducted a retrospective study at CME-I (Santo Andr�e
Infectious Diseases Outpatient Clinic), a metropolitan area of
S~ao Paulo, Brazil. This evaluation includes all patients living
with HIV (PLWH) in 2DR registered in the official electronic
medication dispensing system (SICLOM, Sistema Brasileiro de
Controle Logístico de Medicamentos) from 2015 to 2021. Two
Drug Antiretroviral regimens (2DR) were defined, for this
study, as the association of two classes, 3TC 300 mg per day
as an NRTI with; either (i) The integrase inhibitor dolutegravir
50 mg per day or (ii) A ritonavir-boosted protease inhibitor
(PIr, lopinavir 400 mg/ritonavir 100 mg twice a day, atazanavir
300 mg/ritonavir 100 mg once a day or darunavir 600 mg/rito-
navir 100 mg twice a day). The option to switch to 2DR was
made by the attending physician, sometimes without all for-
mal criteria recommended by official protocols, such as anti-
retroviral treatment for more than 6-months, genotyping
without lamivudine and integrase resistance mutation,13,14 or
renal dysfunction. TaggedEnd

TaggedPAll available medical record with enrollment information
was evaluated. For patients without CD4+ T-cells count and
HIV-1 viral load from the day of diagnosis results from the
first 6-months pre-ART were considered. TaggedEnd

TaggedPGenotypic lamivudine resistance (e.g., M184V/I) previous
to 2DR initiation was documented in some cases, or inferred
TaggedEndTaggedPfrom a history of virological failure, defined as at least one
viral load determination above 200 copies/mL in the use of
lamivudine (3TC resistance group) for over one month. Cases
without a documented virological failure using 3TC or a geno-
typic resistant test were assumed to be as without 3TC resis-
tance (3TC susceptible group). Cases without documented
viral load information during the entire follow-up period
were described as missing (unknown group). TaggedEnd

TaggedPInformation on co-morbidities that may have contributed
to the indication of 2DR was sought in the medical records,
including data on renal function, as well as osteoporosis,
osteopenia, dyslipidemia, systemic arterial hypertension,
depression, and diabetes mellitus. The glomerular filtration
rate was estimated using CKD-EPI (Chronic Kidney Disease
Epidemiology Collaboration), both before the start of 2DR and
at the last observation. Decreased kidney function was
defined as Glomerular Filtration Rate (GFR) < 60 mL/min/1.73
m2 and kidney failure if GFR < 15 mL/min/1.73 m2 or dialysis
treatment.15TaggedEnd
TaggedH2End pointsTaggedEnd

TaggedPThe primary objective of the study was to document the
overall viral suppression rates of 2DR regimens. A second-
ary objective was to evaluate the impact of previous 3TC
failure and renal dysfunction, estimated by the CKD-EPI.
Per-protocol failure was defined as a viral load above
200 copies/mL at the last observation of patients using the
2DR regimen regularly, that started 2DR with undetected
viral load. Intention-To-Treat-Exposed (ITT-E) failure was
considered for any participants who started 2DR but had
either: (i) Delay (> 30 days) in ART dispensation (for any
reason, including death, loss to follow-up), (ii) ART change
to another regimen (no defined as 2DR) or (iii) Viral load
above 200 copies/mL in the last observation. In addition, a
snapshot at 48-weeks was performed using viral load
above or below 50 copies/mL, considering viral load testing
collected from 48 up to 60 weeks on 2DR. TaggedEnd

TaggedPART delay was calculated by checking the SICLOM on
March 3, 2022, adding the date of the last ART withdrawal,
and the number of days of medication dispensed, resulting
in a deadline for a new withdrawal, with a tolerance of
30 days. TaggedEnd
TaggedH2Definition of periods TaggedEnd

TaggedPTime of follow-up in 2DR was considered from the start of 2DR
to the last viral load available on 2DR, last checked on April
2022. TaggedEnd

TaggedPTime total on ART was calculated from the beginning of the
first ART to the date of the last ARV withdrawal, plus the
number of days of ART dispensed. TaggedEnd

TaggedPTime in ART until starting 2DR was calculated from the start
of the first ART to the 2DR start date. TaggedEnd

TaggedPTime in viral suppression, time before the start of 2DR, consid-
ered from the first recorded viral load < 50 copies/mL to date
of 2DR start, whenever a continuous period without any test
result above 200 copies/mL. TaggedEnd



braz j infect dis. 2023;27(3):102757 3
TaggedPTime in use of 3TC ‒ 150 mg/day was considered from the
start of lamivudine 150 mg per day to the chance of dose or
last observation on April 7, 2022. TaggedEnd
TaggedH2Statistical analysis TaggedEnd

TaggedPStatistical analyzes were performed with Stata version 14.2
(Stata Corp LLC, College Station, Texas, USA) and IBM SPSS
Statistics for Windows, Version 24.0. (Armonk, NY: IBM
Corp.). The results of continuous variables were expressed in
medians, with the 25th and 75th percentiles (IQR) or as a 95%
Confidence Interval (95% CI). A significant level of p < 0.05,
two-tailed, was applied to all analyses. Variables were com-
pared (3TC resistance vs. 3TC Susceptible), using Mann-Whit-
ney or Kruskal-Wallis test for continuous variables and Chi-
Squared (x2) or Fisher’s exact test for categorical variables, as
appropriate, and Cox proportional-hazards model to assess
failure per Intent-To Treat-Exposed (ITT-E). Survival time was
defined as the time (days) from the date of onset of 2DR to the
date of the last viral load test available using 2DR, censored
on April 7, 2022. To evaluate associated factors, we included
demographic and clinical variables (unadjusted), such as sex
(male), gender (transwomen), Men who have Sex with Men
(MSM), race (white), degree of education (college degree), age
at start 2DR (years), viral load > 100,000 copies/mL and late
diagnostic (CD4+ T-cells count < 200 cells/mm3) at the diagno-
sis. Variables with a p-value < 0.20 were included in the
adjusted Cox analysis. TaggedEnd
TaggedEnd Table 1 – Socio-demographic data at admission stratified accord

All Group unknown

Viral f

N 278 6 25
Median age at start 2DR 49 (IQR 36‒55) 46 (IQR 38‒53) 49 (IQR 4
Sex, n 278 6 25
Male 200 (72%) 3 (50%) 18 (72%)
Female 78 (28%) 3 (50%) 7 (28%)
Gender, n 278 6 25
Cisgender 274 (99%) 6 (100%) 24 (96%)
Transwoman 4 (1%) 0 1 (4%)
MSM/male 128/196 (65%) 3/3 (100%) 9/18 (50%
Race, n 277 6 25
White 190 (68%) 3 (50%) 17 (68%)
Black 30 (11%) 3(50%) 3 (12%)
Brown 54 (19%) 0 5 (20%)
Yellow 2 (0.7%) 0 0
Indigenous 1 (0.4%) 0 0
Non-white 87 (31%) 3 (50%) 8 (32%)
Missing 1 (0.4%) 0 0
College degree 75 (27%) 2 (33%) 4 (16%)
Missing 1 0 0
Comorbidities 246 (88.5%) 4 (66.7%) 23 (92%)

3TC, Lamivudine; 2DR, Two-Drug Regimens; MSM, Men who have Sex wi
200 copies/mL using 3TC, prior to initiation of 2DR; Group 3TC resistance
Viral failure, resistance presumed by virological failure (viremia > 200 co
with periods with no documented viral load. Values are presented as the
as the median and interquartile range (IQR 25%‒75%). Variables were co
Kruskal-Wallis to race, and Chi-Squared (x2) or Fisher’s exact tests fo
susceptible).
TaggedH2EthicsTaggedEnd

TaggedPThe study was approved by the institutional ethical commit-
tee (CAAE: 21164819.7.0000.0082) and participants provided
informed consent.TaggedEnd
TaggedH1Results TaggedEnd

TaggedPFrom August 2015 to September 2021, 282 patients started
2DR. Four cases were excluded from the analysis because,
despite the regular use of 2DR at SICLOM, no medical records
were available. Of the 278 cases analyzed, most were cisgen-
der white, middle-aged males and Men who have Sex with
Men (MSM). Table 1 summarizes the socio-demographic and
Table 2 laboratory characteristics of these cases, stratified
according to documented or presumed 3TC resistance. Only
65 cases had HIV drug resistance genotyping available before
the initiation of 2DR. Lamivudine resistance was documented
in 5 cases, all with the M184V resistance mutation. Resistance
to 3TC was inferred for 25 additional cases. TaggedEnd

TaggedPART was used for a median of 6.9 years (330 weeks, IQR
155‒649) before 2DR initiation and suppressed for 5.8 years
(280 weeks, IQR 121‒547), with only one initiating 2DR ARV
naïve (Table 3). Most (206, 74%) started 2DR with 3TC+dolute-
gravir, 41 (15%) with 3TC+atazanavir/ritonavir, 22 (8%) with
3TC+darunavir/ritonavir and 9 (3%) with 3TC+lopinavir/rito-
navir. TaggedEnd
ing to 3TC susceptibility.

3TC resistance 3TC Susceptible

ailure M184V Any

5 30 242 p
0‒57) 53 (IQR 40‒57) 50 (IQR 40‒57) 46 (IQR 35‒57) 0.31

5 30 242 0.56
2 (40%) 20 (67%) 177 (73%)
3 (60%) 10 (33%0 65 (27%)
5 30 242 0.36
5 (100%) 29 (97%) 239 (99%)
0 1 (3%) 3 (1%)

) 0/2 (0%) 9/20 (45%) 116/177 (66%) 0.05
5 30 241 0.27
1 (20%) 18 (60%) 169 (70%)
1 (20%) 4 (13.3%) 23 (10%)
3 (60%) 8 (26.7%) 46 (19%)
0 0 2 (0.8%)
0 0 1 (0.4%)
4 (80%) 12 (40%) 72 (30%) 0.26
0 0 1 (0.4%)
0 4 (13%) 69 (28%) 0.075
0 0 1 (0.4%)
5 (100%) 28 (93.3%) 214 (88.4%) 0.42

th Men; Group 3TC susceptible, cases without documented viremia >
, M184V, documented 3TC resistance by genotyping (Stanford db) or
pies/mL using 3TC), prior to initiation of 2DR. Group unknown, cases
number of cases and proportion. Continuous variables are expressed
mpared using the Mann-Whitney test for continuous variables, and
r categorical variables, as appropriate (any 3TC resistance vs. 3TC



TaggedEnd Table 2 – Laboratory data at admission stratified according to 3TC resistance.

All Group 3TC resistance 3TC
Susceptible

unknown Viral failure M184V Any

N 278 6 25 5 30 242 p
Renal function
CKD-EPI < 60 mL/min/1.73 m2

previous 2DR
18 (6.5%) 1 (16.7%) 1 (4%) 1 (20%) 2 (6.7%) 15 (6.2%) 0.92

Nephropathy previous ART 19 (6.8%) 1 (16.7%) 0 0 0 18 (7.4%) 0.12

CD4 T-cell count, n 217 1 18 1 19 197
CD4 T-cell count at diagnosis
(cells/mm3)

373 (IQR 156‒560) 295 139 (IQR 60‒451) 250 152 (IQR 68‒450) 379 (IQR 166‒603) 0.022

CD4 < 200 cells/mm3 66 (23.7%) 10 (40%) 10 (33.3%) 56 (23.1%) 0.029
CD4 > 200 cells/mm3 151 (54.3%) 1 (16.7%) 8 (32%) 1 (20%) 9 (30%) 141 (58.3%)
Missing 61 (21.9%) 5 (83.3%) 7 (28%) 4 (80%) 11 (36.7%) 45 (18.6%)
Nadir < 200 cells/mm3 114 (41%) 1 (16.7%) 14 (56%) 2 (40%) 15 (50%) 139 0.16
Nadir > 200 cells/mm3 153 (55%) 2 (33.3%) 10 (40%) 1 (20%) 12 (40%) 98 (40.5%)
Missing 11 (4%) 3 (50%) 1 (4%) 2 (40%) 3 (10%) 5 (2.1%)
Viral load, n 201 2 13 1 14 185
Viral load at diagnosis
(copies/mL)

47,015 (IQR
12,928‒192,468)

105,037 and
211,221

112,843 IQR
13,787‒455,000)

130,000 121,422 (IQR
14,994‒407,500)

45,641 (IQR
12,780‒167,226)

0.33

> 100,000 copies/mL 127 (45.7%) 0 6 (24%) 0 6 (20%) 121 (50%) 0.09
< 100,000 copies/mL 74 (26.6%) 2 (33.3%) 7 (28%) 1 (20%) 8 (26.4%) 64 (26.4%)
Missing 77 (27.7%) 4 (66.7%) 12 (48%) 4 (80%) 16 (53.3%) 57 (23.6%)

3TC, Lamivudine; 2DR, two-Drug Regimens; CKD-EPI, Chronic Kidney Disease Epidemiology Collaboration; ART, Antiretroviral Therapy; Group 3TC susceptible, cases without documented viremia >
200 copies/mL using 3TC, prior to initiation of 2DR; Group 3TC resistance, M184V/I, documented 3TC resistance by genotyping (Stanford db) or Viral failure, resistance presumed by virological failure
(viremia > 200 copies/mL using 3TC), prior to initiation of 2DR. Group unknown, cases with periods with no documented viral load. Values are presented as number of cases and proportion. Continuous
variables are expressed as the median and interquartile range (IQR 25%‒75%). Variables were compared using Mann-Whitney test for continuous variables and Chi-Squared (x2) or Fisher’s exact tests
for categorical variables, as appropriate (any 3TC resistance vs. 3TC susceptible).
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TaggedEnd Table 3 – Outcomes of two-drug regimens, stratified according to documented or presumed 3TC resistance.

3TC resistance 3TC Susceptible
All Group unknown Viral failure M184V Any

N 278 6 25 5 30 242 p
Times (weeks)
Time total in ART 497 (IQR 324‒845) 593 (IQR 497‒987) 841 (IQR 438‒1063) 1089 (IQR 479‒1160) 854 (IQR 454‒1118) 473 (IQR 301‒762) 0.0009
Time in ART until start 2DR 330 (IQR 155‒649) 452 (IQR 348‒865) 649 (IQR 308‒915) 984 (IQR 260‒1051) 661 (IQR 307‒961) 306 (IQR 143‒586) 0.0006
Time in viral suppression prior to the

start of 2DR (n = 275)
280 (IQR 121‒547) 301 (IQR 259‒403) 532 (IQR 217‒698) 530 (IQR 175‒825) 532 (IQR 219‒698) 262 (IQR 107‒499) 0.0028

Time of follow-up in 2DR 125 (IQR 96‒170) 115 (IQR 101‒134) 136 (IQR 103‒165) 110 (IQR45‒226) 135 (IQR 98‒163) 124 (IQR96‒171) 0.81
Time in use 3TC 150/day in 2DR 83.5 (IQR 62‒161) 0 89 70 70 and 89 87 (IQR 51‒170) 0.68
Renal function
Dialysis 4 (1.4%) 0 0 0 0 4/242 (1.7%) 0.478
3TC 150 mg/ day use 12 (4.3%) 0 1 (4%) 1 (20%) 2 (6.7%) 10 (4.1%) 0.498
Outcomes
Viral Load < 50 copies/mL at 48-weeks

using 2DR
257/261 (98.5%) 6/6 (100%) 21/22 (95.5%) 4/5 (80%) 25/27 (92.6%) 226/228 (99.1%) 0.0568

Viral Load < 50 copies/mL at last viral load
using 2DR

272/278 (97.8%) 06/06 (100%) 24/25 (96%) 05/05 (100%) 29/30 (97%) 237/242 (97.9%) 0.66

Viral Load < 200 copies/mL at last viral load
using 2DR

275/278 (98.8%) 06/06 (100%) 24/25 (96%) 05/05 (100%) 29/30 (97%) 240/242 (99%) 0.22

Failure per ITT-E (n = 242) 19 (6.8%) 0 4 1 5 (17%) 14 (6%) 0.044
Failure per protocol (n = 241)a 3 (1.25%) 0 1 0 1 2 0.3

3TC, Lmivudine; 2DR, two-Drug Regimens; ART, Antiretroviral Therapy; Group 3TC susceptible, cases without documented viremia > 200 copies/mL using 3TC, prior to initiation of 2DR; Group 3TC resis-
tance, M184V, documented 3TC resistance by genotyping (Stanford db) or Viral failure, resistance presumed by virological failure (viremia > 200 copies/mL using 3TC), prior to initiation of 2DR. Group
unknown, cases with periods with no documented viral load; Time total in ART, calculated from the beginning of the first ART regimen to the date of the last ART withdrawal, plus the number of days
of ART dispensed, Time in ART until start 2DR, calculated from the start of the first ARV regimen to the 2DR start date; Time in viral suppression prior to the start of 2DR, time of continuous period from
the first record of viral load < 50 copies/mL, without any record > 200 copies/mL. Time of follow-up in 2DR, from the beginning of the 2DR until the last viral load available in 2DR, verified in April 2022;
Time of use 3TC 150/day in 2DR, was considered to be between the start of lamivudine 150 mg/day to the end or April 7, 2022; Failure per Intent To Treat (ITT-E), considered in all participants who
started 2DR considering failure delays in ART withdrawal, death, loss of follow up, ART change (not defined as 2DR), or viral load > 200 copies/mL in the last collection on 2DR; Failure per-protocol,
defined if at the last collection, using regular 2DR, had a viral load > 200 copies/mL was verified in a patient who switched to 2DR, with no viremia detected at the time of this switch.
aOne case started 2DR as a first regimen, without viral suppression and was not included. Values are presented as the number of cases and proportion. Continuous variables are expressed as the
median and interquartile range (IQR 25%‒75%). Variables were compared using the Mann-Whitney test for continuous variables and Chi-Squared (x2) or Fisher’s exact tests for categorical variables, as
appropriate (any 3TC resistance vs. 3TC susceptible).
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TaggedPThe most prevalent reported co-morbidity was osteoporo-
sis/osteopenia 174 (62.6%), followed by dyslipidemia 94
(33.8%), hypertension 55 (19.8%), depression 38 (13.7%), diabe-
tes mellitus 26 (9.4%) and nephropathy 19 (6.8%).TaggedEnd

TaggedPCKD-EPI less than 60 mL/min/1.73 m2 was verified at the
start of 2DR in 18 patients. Four of these 18 underwent hemo-
dialysis, two of which started 3TC+dolutegravir during hemo-
dialysis. In 2/4 cases that reversed severe renal failure, one
had it precipitated after performing a contrast-enhanced
tomography scan and the other improved after discontinua-
tion of tenofovir. Two remained on renal replacement ther-
apy, one of them, without previous kidney disease, evolved
with severe renal failure after COVID-19. At outcome no viral
failure per protocol was documented, with 3 failures per ITT-
E, all non-dialytic cases, two due to delay in ART withdrawal
(albeit undetected in the last viral load) and one case chang-
ing to darunavir/r+dolutegravir+3TC triple regimen after viral
load of 90 copies/mLTaggedEnd

TaggedPLamivudine 150 mg/day was used in 12 cases, most cases
with a high CD4+ T-cells count at diagnosis (503, IQR 35‒628
cells/mm3) and viral load of 13,065 (IQR 2971‒48,400 copies/
mL). At the beginning of the 2DR, with a median age was
63 years old (IQR 53‒73), the CKD-EPI ranged from 3.80 to
55.80, with a median of 42 (IQR 28‒53). Time on ART was 633
weeks (IQR 309‒856), with suppression for 492 weeks (IQR
263‒868). 2DR use was monitored for 150 weeks (IQR 47‒165).
Lamivudine 150 mg/day use ranged from 11 to 180 weeks (84,
IQR 62‒161), with the maximum CKD-EPI ranging from 12.0 to
89.1 (35, IQR 24‒53) and minimum from 3.8 to 63.8 (29, IQR 6‒
50). In the last available test, the CKD-EPI ranged from 26.4 to
68.0 (48, IQR 31‒66). At data censorship (April 7, 2022) 8/12 had
adjusted the dose of 3TC to 300 mg/day. Three patients with
CKD-EPI above 50 remained with 150 mg 3TC for 2‒25 weeks
when dose was adjusted to 300 mg/day. TaggedEnd

TaggedPAt week 48 on 2DR, 260/278 (93.5%) had a viral load assess-
ment, and 257/260 (98.8%) was suppressed. Of those, 251/260
(96.5%) had no viral load detected (target not detected), 6/260
(2.3%) were below the assay limit, 50 copies/mL, with three
TaggedEnd Table 4 – Cox regression model for the association of failure per

Unadjusted

Hazard ratio p-value

Age > 50 yearsa 1.88 0.22
Male sex 1.45 0.51
MSM 0.8 0.67
White 0.8 0.63
College degree 0.69 0.51
CKD < 60 mL/min/1.73 m2 b 2.89 0.09
CD4 < 200 cells/mm3a 2.29 0.12
Viral Load >100,000 copies/mLa 1.95 0.23
3TC resistance 2.86 0.04
Previous time on therapyb 1.05 0.91
Previous time on viral supressionc 0.86 0.48

95% CI, 95% Confidence Interval; MSM, Men who have Sex with Men; CKD,
aAt admission.
bAt the initiation of 2DR, two-drug regimens.
cPeriod was considered from the first record of viral load < 50 copies/mL,
ing the period, up to start of 2DR.
TaggedEndTaggedPdetected (log10 of 2.5, 3.74 and 4.22). Considering missing tests
as not suppressed, 92.4% (257/278) were suppressed below
50 copies/mL. TaggedEnd

TaggedP2DR was monitored for a median of 125 weeks (IQR 96‒
170). Failure by ITT-E was documented in 19 cases; 8 for late
withdrawal (greater than 30 days); 2 of these deaths due to
cancer (suppressed in the last available test); 3 switched to tri-
ple therapy due to irregular monitoring and/or adherence; 2
for patient decision; 1 for two viral loads detected, but less
than 200 copies/mL; 1 returned to triple therapy after chang-
ing service; 1 viremic since the beginning of ART, and 3 per-
protocol failures. TaggedEnd

TaggedPIn March 2022, 260 (93.5%) patients remained on regular
use of 2DR, 249/260 (96%) 3TC+dolutegravir, 8 (3%) 3TC+daru-
navir/r and 3 (1%) 3TC+atazanavir/r. Additional 9 cases
switching back to triple therapy, most to darunavir/r+dolute-
gravir+3TC. in two per-protocol failures, virological suppres-
sion was obtained after this triple therapy. TaggedEnd

TaggedPOutcomes are shown according to 3TC susceptibility in
Table 3. To better evaluate the failure per-ITT-E, a Cox regres-
sion was used for demographic and laboratory variables, such
as white, age at the start of 2DR, late diagnosis, and viral load
< 100,000 copies/mL, with a p < 0.2 at unadjusted analyzes
evaluated with adjusted analyses (Table 4), suggesting an
independent role for a lower CKD in viral failure. TaggedEnd
TaggedH1Discussion TaggedEnd

TaggedPSeveral studies have demonstrated the non-inferiority of the
2DR regimen compared to the triple ART regimen as a simpli-
fied therapy switch option for selected PLWH with virological
suppression on triple ART,11,13,16 as well as an initial thera-
peutic regimen for patients without pre-existing major viral
resistance mutations to NRTIs, NNRTIs, or PIs.14 Our study
documents similar suppression rates, comparable to other
observational and clinical trials. The TANGO trial evaluated
the efficacy and safety of switching to 3TC+dolutegravir
Intent-To-Treat-Exposed (ITT-E).

Adjusted

95% CI Hazard ratio p-value 95% CI

1.69‒5.24
0.48‒4.36
0.28‒2.24
0.31‒2.02
0.23‒2.08
0.84‒9.93 4.69 0.02 1.30‒16.95
0.80‒6.54 2.31 0.13 0.78‒6.78
0.65‒5.82
1.03‒7.95 1.24 0.78 0.26‒5.85
0.46‒2.38
0.56‒1.32

Chronic Kidney Disease Epidemiology Collaboration.

for continuously period, without any result above 200 copies/mL dur-
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TaggedEndTaggedP(n = 369) vs. remaining on a Tenofovir Alafenamide (TAF)-
based regimen (n = 372), demonstrated noninferiority of 2DR,
with 93.2% in the 3TC+dolutegravir and 93% in the TAF-based
regimen group with RNA < 50 copies/mL of HIV-1 at week 48.
TANGO included adults PLWH with virologic suppression
(HIV-1 RNA < 50 copies/mL) for > 6-months and taking a sta-
ble, first-line 3- or 4-drug TAF-based regimen (Tenofovir Diso-
proxil Fumarate, TDF to TAF switch ≥ 3-months before
screening was allowed).13 In our study cases were included
without these formal eligibility criteria, where the option to
start or switch to 2DR, was made by the attending physician.
One case started ART with 2DR and 9/278 previous virological
suppression (HIV-1 RNA < 50 copies/mL) was inferior to 6-
months. Even though, patients who remained using 2DR,
100% of 246 with samples collected at week 48 showed viral
suppression (< 50 copies/mL) and 246/260 (94.6%) at the last
observation. In comparison, the rate of suppression among
all treated patients in the same service, with ART dispensed
in the last 100 days of the year and who had performed a viral
load in 2020, was 93% below 50 copies/mL, with rates of 89%
reported for Brazil.17 Although the study cannot properly
evaluate it, a better adherence profile might have influenced
the practitioner’s decision to suggest 2DR use. These favor-
able metrics are also suggested by other sub-analyses, as
counting all cases, including cases without viral load available
in week 48 in the denominator. In this case, 92.5% (257/278)
reached virologic suppression (< 50 copies/mL), similar to the
TANGO study. TaggedEnd

TaggedPWe observed fewer suppression rates among those with
presumed or documented 3TC resistance, not significantly
different from those considered susceptible at Intention To
Treat (ITT-E) analysis. TaggedEnd

TaggedPThe Ministry of Health of Brazil in September 2021 recom-
mended the use of 2DR for PLWH but established as criteria
lack of 3TC resistance, in addition to clinical stability and viro-
logical suppression, ensuring that NRTI is fully active.18 All of
our cases initiated 2DR previous to this recommendation, and
some do not fully comply with current eligibility criteria. The
European AIDS Clinical Society (EACS) Guideline19 refers to no
historical resistance. Thus, lamivudine resistance would be
considered an impediment to the use of 2DR as it could facili-
tate failure. However, some stable patients on long-term sup-
pressive regimens even without fulfilling all criteria may
benefit from 2DR. Rial-Crestelo et al. (2021) evaluated 21 cases
after HIV-1 detection of RNA < 50 copies/mL for 1 year and
maintained virological suppression at 96-weeks despite his-
torical lamivudine resistance.20 Reynes et al. (2017), in the
DOLULAM study, no participants experienced virologic failure
(confirmed by HIV-1 detection of RNA ≥50 copies/mL) through
week 104 among 27 with M184V/I mutation at the time of pre-
vious virologic failure in historical RNA genotypes.21 Galiar-
dini et al. (2018) evaluated 436 patients starting lamivudine-
based DR2, of which 87 (20%) did have the M184V mutation.
Previous selection of M184V did not increase the risk of fail-
ure, however, in an additional analysis selecting patients
with equal to or less than 3 years of viral suppression, the
respective 1- and 3-year probabilities of remaining free from
virological failure were 100.0% and 67.7% in the M184V+
group; and 97.3% and 96.2% in the M184V- group (p = 0.002).22

In our study, of 65 genotyped tests, only 13 were obtained
TaggedEndTaggedPduring a 3TC failure, with 5 (38%) showing the M184V muta-
tion. For our analysis, an additional 25 cases that had docu-
mented viremia above 200 copies/mL during 3TC use were
inferred as also resistance to 3TC (group 3TC resistance). Fail-
ure was compared to those without evidence of resistance
(3TC susceptible) per ITT-E (5/30 vs. 14/242, p = 0.044) and per
protocol failure (1/30 vs. 1/242, p = 0.3). Results were similar
when only inferred or documented resistance are considered
(data not shown). TaggedEnd

TaggedPHowever, another point to take into consideration was the
time on viral suppression before the start of 2DR, higher for
the group 3TC resistance 532 (IQR 25%‒75% 219‒698) than
262-weeks (IQR 25%‒75% 107‒499) for 3TC susceptible
(p = 0.003). It is likely that, as seen by Galiardini, the longer
viral suppression time among lamivudine-resistant cases
could contribute to sustained viral suppression. The time of
follow-up in 2DR had a median of 125-weeks (IQR 25%‒75%
96‒170), similar to the 3TC resistance and 3TC susceptible
group (p = 0.81) with similar success rates (viral load <
200 copies/mL in the last test using 2DR), 97% vs. 99% (p = 0.22).
TaggedEnd

TaggedPIn cases with renal dysfunction (CKD-EPI < 60 mL/min/1.73
m2), all 18 had viral load < 200 copies/mL in the last test using
2DR vs. 257/260 (99%) among cases without renal dysfunction
(p = 0.65); however, had more failure per ITT-E, 17% vs. 6%, no
significant difference in this limited cases numbers (p = 0.09).
Only two cases of failure per protocol, without renal dysfunc-
tion (p = 0.71). However, our ITT-E analysis showed a signifi-
cant association between failure with cases with CKD < 60 (p
< 0.02). The Ministry of Health of Brazil restricted the use of
dual therapy in cases with renal dysfunction that requires
adjustment of the 3TC dose (CKD-EPI < 50 mL/min/1.73 m2),
in September 2021.18 In our study, before this technical note,
12 cases had the 3TC dose adjusted to 150 mg/day, of which 4
underwent hemodialysis, at the beginning of the 2DR with a
median of age 63 years old (IQR 25%‒75% 53‒73), from these,
only one had its scheme modified after two viral loads of
90 copies/mL, despite only viral blips was considered failure
per ITT-E due to therapy change. Tan et al. (2019) described 25
cases using 3TC+dolutegravir with an adjusted dose of 3TC
and none experienced virological failure, suggesting that
switching to dual therapy with 3TC and dolutegravir is well
tolerated, durable and efficacious in this population with a
median age of 60.5 years even on an adjusted of 3TC dose.23

Recently, it has been questioned whether there is a need to
adjust the dose of 3TC for patients between 30 and 49 mL/
min/1.73 m2.24 Whereas the use of 3TC (or another drug) is
necessary with dolutegravir since monotherapy has shown
higher rates of failure,25 the dose of 3TC may need to be
adapted in some situations, as CKD-EPI < 50 mL/min/1.73 m2.
Lamivudine, abacavir, and emtricitabine have only rarely
been associated with lactic acidosis.26 The EACS Guidelines
recommended dose adjustment of 3TC for impaired renal
function to 150 mg if CKD-EPI 30‒49 mL/min, 100 mg if CKD-
EPI 10‒29 mL/min, and 25−50 mg lamivudine daily to patients
with CKD-EPI < 10 mL/min or undergoing hemodialysis.19

This issue is also unresolved, but in our study, of 12 with
adjusted doses, no failure per protocol was observed. There
are many limitations in our study, such as the limited number
HIV resistance genotyping. Our retrospective study selected
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TaggedEndTaggedPcases from the electronic medication dispensing system and
the actual medication compliance was not documented.
Although almost all using 2DR are included, the sample size
does not have the power to properly address many issues as
the different regimens used. This observational study lacked
standardized criteria for the introduction and choice of 2 DR
combination used.TaggedEnd

TaggedPOur study documents the effectiveness of switching to 2DR
in our service as recommended today. Moreover, also sug-
gests benefits for individuals not fulfilling all current require-
ments. Especially for these cases, close monitoring, and early
intervention, when warranted, may allow 2DR use and still
safeguard proper long-term virological suppression. TaggedEnd
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