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ABSTRACT

Background: AIDS was first reported in the 1980s. The HIV prevalence rate among Pakistani adults is 0.2%. The
Sindh Center for AIDS Control Programs (SACP) was established in Karachi in 2006. In 2018, the SACP introduced the
integrase chain transfer inhibitor dolutegravir (DTG) and lamivudine (3TC) and tenofovir diproxilfumarate (TDF).
Patients who developed virological failure on Efavirenz, 3TC, and TDF were switched to DTG/3TC/TDF. As the two
nucleoside reverse transcriptase inhibitors remained the same, EFV and DTG were effectively substituted as single
agents. We assessed immunological, virological and clinical responses to DTG.

Material and Methods: A retrospective chart review was conducted at the SACP of adults with virological failure on
EFV/3TC/TDF who were switched to DTG/3TC/TDF from April 2019 till November 2023.

Results: The 14 patients were switched after a mean of 28.2 months of prior antiretroviral therapy with mean
CD4 of 116 cells/mm?3. Mean age was 28.4 years with 7 (50.0%) males.12 were adherent to the DTG regimen;
11 (92 %) achieved viral suppression. The Mean period of suppression was31 months. There was no clinical
or immunological failure with upsurge of mean CD4 to 632cells/mm?.

Conclusion: The patients with virological failure on an efavirenz-based regimen are likely to have viral suppression
after switch to a dolutegravir-based routine even if they potentially have NRTI resistance. These results are relevant to
HIV programs in resource poor settings where switches between regimens are often implemented without frequent viral

load or resistance testing.
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BACKGROUND

AIDS (Acquired Immune Deficiency Syndrome) was
first reported in the 1980s and has affected more than 75
million people worldwide. In 2021, an estimated 3.4
million people worldwide are living with HIV. WHO
has identified Pakistan as a country of concentrated
epidemic. HIV prevalence among adults aged 15-49 is
0.2%, with the latest estimates of 270,000 adults living
with HIV.!

As of June 2023, approximately 60,439 HIV cases were
registered with the National AIDS Control Program

Correspondence: Dr. Saima Samad, Infectious Diseases
Fellow, Shaheed Mohtarma Benazir Bhutto Institute of
Trauma, Karachi Pakistan

This article can be cited as: Samad S, Misbah N, Mir SM, Ishaque S,
Farooqui O, Baqi S. Viral suppression with antiretroviral therapy after
single drug substitution of efavirenz with dolutegravir at an HIV Centre in
Karachi, Pakistan. Infect Dis J Pak. 2024; 33(1): 24-30.

Receiving date: 06 Dec 2023 Acceptance Date: 27 Feb 2024
Revision date: 14 Feb 2024 Publication Date: 30 Mar 2024

Copyright © 2024. Saima Samad, et al. This is an Open Access

@ @ article distributed under the terms of the Creative Commons
Attribution-NonCommercial 4.0 International License, which
permits unrestricted use, distribution & reproduction in any medium
provided that original work is cited properly

(NACP), and 38,234 were receiving antiretroviral
treatment (ART) at 74 HIV centers.? The group at the
highest risk were the users of injected drugs, who
represented 38% of the registered patients.®* In
addition, poor infection control practices in healthcare
facilities and unsafe blood transfusions have been
recognized as major risk factors for infectious diseases.®
The Sindh AIDS Control Program Centre (SACP) was
established at the Ruth KM Pfau Civil Hospital in
Karachi in 2006.° In 2018, the SACP launched
Dolutegravir, a new integrase strand transfer inhibitor
(INSTI) that blocks the integration of the HIV genome
into host DNA in a single-dose combination (FDC) with
lamivudine (3TC) and tenofovir diproxilfumarate
(TDF) for the newly diagnosed patients as well as for
the treatment experienced patients. The latter included
patients on efavirenz (EFV)-based regimens of
EFV/3TC/TDF and those who were virologically
suppressed, had side effects, or had virological failure.”
These patients were changed to DTG/3TC/TDF. Since
the 2 nucleoside reverse transcriptase inhibitors
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remained the same, this switch amounted to essentially
a single drug substitution from EFV to DTG.

However, one of the steadfast principles of antiretroviral
therapy has always been that single drug substitution
must be avoided as it can lead to the emergence of drug
resistance. Resistance testing to guide management is
also strongly recommended.® Common mutations
include development of M184V in a lamivudine and
emtricitabine based regimen leading to decreased
susceptibility to these agents, although when options are
limited, HIV care providers have continued lamivudine
or emtricitabine despite the presence of M184V in order
to select for a less fit virus.® The mutation K65R leads to
resistance to tenofovir. The guidelines state that second
line ART regimen should have a new drug class or drug
to which individuals have been exposed but with no
evidence of cross-resistance and must include two or
three active ingredients. The guidelines have repeatedly
warned that adding only one active agent to a weak
regimen is the same as monotherapy and there is a risk
of failure.

The Genotypic resistance testing is not routinely
available in resource limited settings such as the SACP.
Empiric first line regimens initiated by SACP are based
on WHO guidelines which have advised HIV programs
to utilize a DTG based regimen as preferred first line
treatment. 1011

Dolutegravir has been shown to be equivalent or
superior to current treatment regimens in experienced
and naive patients, including patients who have
previously failed raltegravir or elvitegravir.?
Dolutegravir has a high genetic barrier to resistance
and its use in ART regimens has been associated
with sustained viral suppression and immunological
recovery.'® In addition to first line therapy, dolutegravir
is also recommended as second line therapy, although
the efficacy is uncertain when dolutegravir is given with
NRTIs that are predicted to be compromised by
resistance.'! Therefore, WHO guidelines recommend
changing one of the NRTIs from tenofovir to zidovudine
when switching to second line therapy.*

However, these principles and guidelines were
challenged in the RCT NADIA study conducted in
seven sub-Saharan African sites, where tenofovir was
continued in the second line regimen and found to be
superior than switching to zidovudine in terms of
achieving viral suppression, reducing viral rebound,
increasing CD4 cell count and diminishing the risk of

high level dolutegravir resistance.’* The NADIA trial
also provided evidence that patients, even if they have
extensive NRTI resistance, are likely to have viral
suppression after a switch to dolutegravir.**

A prospective interventional study conducted in Cape
Town South Africa evaluated the recycling of tenofovir
and lamivudine/emtricitabine with dolutegravir in
second line ART and demonstrated that a high
proportion of participants achieved viral suppression. *°
The data about changing ART in this manner as second
line treatment in Pakistan is almost absent. We
therefore carried this study so as to see the effects in our
HIV center where patients failing to an EFV containing
regimen were switched to a DTG containing regimen
with two NRTIs not changed. This switch was
performed without the benefit of earlier genotypic
determination of NRTI resistance. Implementing
WHO’s recommendation of TDF switch to zidovudine
is also not possible as that drug was also not in
stock. Therefore, we felt that the focus should be on
these patients who completely stopped efavirenz intake
and started dolutegravir as a single drug substitution.

MATERIAL AND METHODS

This descriptive retrospective cross-sectional study was
conducted at The Sindh AIDS Control Program (SACP)
center at the Ruth KM Pfau Civil Hospital in Karachi,
Sindh, Pakistan.

This study included HIV infected patients who were
registered at the SACP and were above the age of 18
years, were not virally suppressed on EFV/3TC/TDF for
last six months and were switched to DTG/3TC/TDF for
salvage therapy. They were further required to have a
minimum of 6 months of follow-up at the SACP center
and at least two viral load determinations documented
after start of the DTG regimen in order to be included.
Definitions according to the National AIDS Control
Program, Pakistan.’®

Virological failure: Plasma VL above 1000 copies/ml
(based on two consecutive viral load measurements
within a 3-month interval, with adherence support
following the first viral load test, and after at least six
months of starting a new ARV regimen.
Immunological failure: CD4 count not rising above
250 cells/mm? following clinical failure or persistent
CD4 cell count below 100 cells/mm3.

Clinical failure: New or recurrent clinical event
indicating severe immunodeficiency (WHO clinical
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stage 4 condition) after six months of effective
treatment.

Viral Suppression: Viral load less than 500 copies/ml.
Adherence: Documentation of >95% of scheduled
clinic visits and doses as determined by pill counts and
self-reports at each visit.

All patients who had been on Dolutegravir treatment
from the time the SACP started DTG in 2018 were
identified from the records. A chart review of these
patients was conducted using manual reviewing and the
reason why they changed from a prior ART to DTG
containing regimen was taken note of. These patients
who met the inclusion criteria of our study also went the
additional analysis and their medical charts were
reviewed from the time DTG was given till their last
visit documented. The period of our study was from the
month of April 2019 when the first patient who was not
responding to therapy was started on a DTG-based
regimen to the month of November 2023, where the data
were collected, analysed and the results were
represented.

The features of patients, laboratory results, clinical
events and the outcome were recorded. The laboratory
tests indicated by HIV RNA PCR level, CDA4 cell count
and complete blood count, as well as liver function tests,
were documented twice during the study: at the point of
the switch from EFV to DTG and then the last values
documented in the study. The progress notes by the HIV
care providers in charts were assessed to see if the
patients were taking their HIV medication well without
side effects, any new disease that developed or whether
they had any weight gain or loss. The primary outcomes
of the study on the patients that use DTG containing
protocol include virological failure, viral suppression,
immunological failure or recovery, clinical response or
new HIV related clinical event, and death. Other
outcomes were patients lost-to-care-or-transfer.
The Patients who met the inclusion criteria were
identified and data was entered into Microsoft office
Excel 2013. The descriptive statistics were calculated
for quantitative variables. The distribution of patients by
socio-demographic characteristics and other relevant
variables in the study were described using descriptive
analysis and were presented as mean or grouped into
ranges for determination of percentages. The two main

variables, CD4 count and viral loads, were studied and
their time series was plotted through MS excel using
scatter plot to observe the overall trends of the values
over time.

RESULTS

33 patients were recognized who were switched from
EFV/3TC/TDF to DTG/3TC/TDF. The indications for
the switch were in order to comply with new WHO
guidelines in 2 (6.06%) patients, due to adverse effects
to efavirenz in 16 (48.4%), and virological failure in 15
(45.4%).

Of 15 patients with virological failure, 14 met the study
inclusion criteria since one patient was excluded as he
was lost to follow-up after only 4 months of starting the
new regimen and had only one viral load determination
documented. He did, however, achieve viral
suppression and was undetectable at 4 months.

Of 14, the mean age was 28.4 years; there were 7
(50.0%) males. Most patients were from Karachi. Of 14,
6 (42.8%) and 2 (14.3%) patients were classified as
WHO HIV Clinical Stages Il and 1V, respectively. The
14 patients had already been on antiretroviral therapy
for an average duration of 28.2 months prior to the
switch. The mean CD4 was 116 cells/mm? prior to the
switch to DTG/3TC/TDF regimen.

Of 14 patients, 12 were adherent to their new DTG
regimen. Of the two patients that were non-adherent,
one was lost to follow-up and one died. For purposes of
evaluation of response to the new DTG regimen, we
followed only the 12 adherent patients for an average of
31 months. Of 12, 11 (92 %) achieved viral suppression
whereas one patient had virological failure. He was
suppressed for 20 months and then became detectable.
He was switched to Atazanavir/ ritonavir (ATV/r) based
regimen when repeat VL at 23 months was still high, but
he also failed the protease inhibitor regimen despite
documentation of adherence to ART. Mean duration of
suppression for 12 patients on DTG regimen was 31
months (range of 20-38). There was no documentation
of immunological or clinical failure (Table-11). A steady
increase in CD4 cell counts over time on the DTG
regimen was documented (Figure-1). Of 11 patients who
achieved viral suppression, 9 were reported as
undetectable at < 20cps/ml (Figure-I11).
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Table-1: Baseline characteristics of HIV Infected patients with virological failure on EFV/3TC/TDF (n=14).

Demographic Characteristics

n (%)

Mean Age (Years)

28.42 (20-40)

Gender

Male 7 (50.0)
Female 5 (35.7)
Transgender 2(14.2)
Occupation

Housewife 4 (28.5)
Driver 1(7.1)
Dancer 2(14.2)
Unskilled worker 3(21.4)
Hairdresser 1(7.1)
Office worker/ shopkeeper 2 (14.3)
Domestic Staff 1(7.1)
City of Residence in Sindh

Karachi 13 (92.8)
Thatta 1(7.1)
HIV Stage as per WHO Classification

Stage | (Asymptomatic) 1(7.1)
Stage Il (Mild Symptoms) 5(35.7)
Stage Il (Advanced Symptoms) 6 (42.8)
Stage IV (Severe Symptoms) 2(14.3)
Mean Duration of ART months 28.2 (11-70)
Mean CD4 cells/mm3 116
Clinic Disposition

In HIV Care at SACP 12 (85.7)
Non-adherent and Lost to Care 01 (7.1)
Non-adherent and Died 01(7.1)

Table-11: Laboratory Parameters and Outcome of 12 Patients Adherent to DTG/3TC/TDF Regimen

Laboratory Parameters

Baseline (prior to

Most recent values on record (after switch)

switch)

MeanCD4 count (cells/mm3) 125 632

<500 (n=11)
Mean HIV RNA PCR (cps/ml) 475157.3 18100 (n =1)
Mean Hemoglobin (g/dL) 8.25 (5-11) 10.91 (7-13)
Mean Creatinine (mg/dl) 0.80 (0.6-1) 0.85(0.7-1)
Mean AST (u/l) 18.25 (8-28) 15.83 (8-35)
Mean ALT (u/l) 24.25 (10-53) 19.5 (8-35)
Mean Weight(kg) 50 (32-62) 61 (48-79)
Mean Duration of DTG/3TC/TDF (months) 31 months (20— 38)
Outcome n (%)
Viral Suppression 11 (91.63)
Virological Failure 1(8.3)
miir:hg)uratlon of Sustained Suppression in 31 (range 20-38)
Immunological failure None
Clinical Failure None
In HIV Care at SACP 12
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Figure-1: CD4 cell counts in 12 patients adherent to new Figure-1l: HIV RNA PCR in 12 patients adherent to new

DTG/3TC/TDF regimen.

DISCUSSION

Our research revealed that, single drug substitution from
efavirenz to dolutegravir while retaining the same two
NRTIs among patients with virological failure led to
sustained virological suppression in all patients with the
exception of one. The regimen using DTG as the
backbone was just as successful although the
nucleosides coupled to DTG were predicted to lack
activity because of drug mutation. Further, the WHO
recommendation of using zidovudine instead of
tenofovir was disregarded. These results are consistent
with the NADIA study which recommends dolutegravir
in combination with NRTIs as a treatment for HIV-1
infection, even in those patients with extensive NRTI
resistance upon whom no NRTIs are predicted to be
active.!* The reason for preserved NRTI activity is
uncertain but it may be due to impairment of viral
replicative capacity by NRTI resistance mutations.®
Out of 12 patients, we reported that only 1 had
virological failure in the DTG based treatment and or
the ATV/r-based treatment. He is eligible for resistance
screening, but unfortunately this is not offered at the
SACP. Dolutegravir resistance is thought to be scarce in
the case the drug is co administered with fully potent
NRTIs. Reports from the NADIA study of intermediate-
to high-level dolutegravir resistance among four
patients within 48 weeks present a challenge to public
health intervention, particularly in poor settings where
frequent viral load monitoring is not permissible and
integrase resistance testing is not available or is
expensive.* The 2023 study, on the other hand, was
promising as it evaluated the effectiveness and safety of
using only two drugs, dolutegravir/ lamivudine
(DTG/3TC), and it showed that most participants had

DTG/3TC/TDF regimen.

sustained viral suppression, no treatment-emergent
resistance, and good safety for more than 48 weeks.’
This study demonstrated a substantial immunological
response as documented by different studies elsewhere.
18.19 Adverse event to the DTG-based treatment were not
reported in our study.

In the context of comparing performance of dolutegravir
based second-line treatment vs dolutegravir based
treatment as a first regimen, virological suppression
percentages are comparable. A 2020 study by Calamy A
et al comparing dolutegravir based with low-dose
efavirenz based regimen as first line treatments for HIV-
1 infection found that at week 96 dolutegravir regimen
was non-inferior and no dolutegravir resistance had
emerged thus making it appropriate for use as first-line
antiretroviral regimen. Suppression of viral load was
achieved earlier in the dolutegravir trial patients and
overweight was more pronounced in this group.?® A
more recent 2023 study conducted in India by Mahale
PR et al in treatment naive patients found that viral load
suppression was achieved in 55.71% of clients in an
efavirenz based treatment group after six months of
ART whereas 88.57% of clients achieved viral
suppression in the dolutegravir based treatment group,
which was highly significant.8

The study from India by Mahale et al also documented
significantly more weight gain at 12 months (mean
+6.15 kg) as compared to the EFV-based regimen (mean
+1.85 kg).t® The findings from India are similar to ours
where we proved that there was statistically significant
weight gain which was a marker of the patients’ return
to health. However, a study by Brennan et al from South
Africa disputed in the sense that the benefit of weight
increases with dolutegravir and other integrase strand
inhibitors should not be obvious in the light of the on-

Infect Dis J Pak 2024; 33 (1): 24-30

28



Viral suppression with antiretroviral therapy after single drug substitution of efavirenz with dolutegravir at an HIV Centre in Karachi, Pakistan

going increasing obesity rates all over the world which
in turn increase the risk of metabolic and cardiovascular
diseases.?

Although number of patients were small, this study is
the first significant analysis of practical experience of a
single drug substitution in Pakistan. The findings of the
study are useful not only to programs of this sort but
also to other existing HIV programs situated in
resource-deprived settings where switches are often
performed in the absence of viral load testing and
resistance testing. A resistance test for those patients
who had achieved virological suppression or with
virological failure in case of such patient’s availability
would have been defined as a future study
direction. Globally, HIV care providers are switching
to universal dolutegravir treatment, a combination that
will be used by all patients. Those who are on second
and third-line drug regimens and are NRTI-resistant are
also likely to have viral suppression after the switch to
dolutegravir. Some limitations of the research method
employed in this study include the use of retrospective
study. It is a single center study with a rather small
sample size. This study demonstrated that the switch
from efavirenz based treatment to dolutegravir based
with single drug replacement was successful.

CONCLUSION
This study shows that patients with virological failure

on efavirenz therapy experience virologic suppression
after switching to dolutegravir-based therapy, even with
high NRTI resistance. These findings are relevant to
other HIV programs in low-resource settings where
switching regimens without viral load testing or
resistance testing is used. The results support a global
trend of HIV patients switching to dolutegravir-based
treatment.
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