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Brief communication: Long-term treatment
outcomes of transitioning to dolutegravir-
based ART from efavirenz in HIV study
participants in Mbeya, Tanzania

Revocatus T. Majula’ and Clement N. Mweya'

Abstract

Background The World Health Organization recommends dolutegravir-based antiretroviral therapy (ART) as the
preferred first-line regimen for HIV treatment. This retrospective cohort study evaluated the long-term virologic
outcomes and safety of transitioning from an efavirenz-based regimen (tenofovir, lamivudine, efavirenz [TLE]) to
a dolutegravir-based regimen (tenofovir, lamivudine, dolutegravir [TLD]) among adult HIV participants in Mbeya,
Tanzania.

Methods Medical records of 250 adult HIV participants who transitioned from TLE to TLD at Mbeya Zonal Referral
Hospital were reviewed from August 2022 to December 2022. The primary outcome was virologic failure, defined
as HIV RNA > 1000 copies/mL. Secondary outcomes included viral suppression (< 50 copies/mL) and adverse drug
reactions (ADRs). Using appropriate statistical tests, participant characteristics and outcomes were compared before
and six months after transitioning.

Results At baseline on TLE, 88% had viral suppression, and 3.6% had virologic failure. Six months after transitioning
to TLD, viral suppression was 87.2% and virologic failure increased to 6.8%. Overall, 79.6% experienced ADRs with
TLD, predominantly neurological effects and weight gain. No significant associations were found between viral load
changes and participant characteristics like age, sex or treatment duration.

Conclusions Transitioning to dolutegravir maintained high rates of viral suppression comparable to efavirenz, albeit
with a slight increase in virologic failure. Dolutegravir was well-tolerated overall despite a high ADR rate. Findings
support the ongoing scale-up of dolutegravir in Tanzania and other resource-limited settings while highlighting the
need for continued viral load monitoring and pharmacovigilance.
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Introduction

The current preferred first-line regimen recommended
by the World Health Organization (WHO) for manag-
ing HIV infection is a combination of tenofovir, lamivu-
dine and dolutegravir (TLD) [1, 2]. Tanzania adopted this
recommendation in 2019. Tanzania initiated a nation-
wide transition from tenofovir, lamivudine and efavirenz
(TLE) to TLD in alignment with WHO recommenda-
tions [3]. This shift was driven by TLD’s superior efficacy,
reduced side effects, and a higher barrier to resistance,
which were seen as critical to improving patient out-
comes in a resource-limited setting [4]. The transition to
TLD has been associated with challenges, including man-
aging adverse drug reactions, ensuring patient adherence,
and addressing socio-demographic factors that influence
treatment outcomes [5]. These issues are particularly per-
tinent in the context of Tanzania’s diverse HIV-affected
populations.

While previous studies in high-income countries
reported superior effectiveness of dolutegravir over
efavirenz [6], there are questions about implementing
dolutegravir in low- and middle-income countries like
Tanzania, where genetics, nutrition and socio-demo-
graphics may impact treatment outcomes differently [7].
To our knowledge, there is limited published research on
the outcomes of participants who transitioned from TLE
to TLD in Tanzania. While some studies may be ongoing
or unpublished, our study provides valuable insights into
this transition in a Tanzania perspective.

This study, therefore, evaluated the virologic treatment
outcomes and adverse drug reactions (ADRs) associated
with transitioning from TLE to TLD in southwest Tan-
zania. The findings provide insights into the virologic
outcomes and tolerability of dolutegravir in Tanzanian
HIV study participants who transitioned from an efavi-
renz-based regimen, as well as contextual reasons for
adopting dolutegravir-based ART in this setting. Results
can enhance medication adherence and tolerability for
dolutegravir regimens.

Methods

Study design and population

The descriptive retrospective study was conducted over
a period of five months, from August 2022 to December
2022, to review the medical records of adult HIV par-
ticipants at the HIV Care and Treatment Clinic (CTC)
of Mbeya Zonal Referral Hospital (MZRH). Study par-
ticipants who had been on a TLE regimen for at least six
months before transitioning to a TLD regimen and had
been on the TLD regimen for at least six months were
included in the analysis. The study period was selected
because, by 2022, the majority of people living with HIV
(PLHIV) in the Mbeya region had transitioned to TLD,
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allowing for an evaluation of long-term outcomes within
a stabilized treatment population.

The study utilized a hospital database of HIV-infected
participants attending the CTC at MZRH. Inclusion
criteria were: (1) participants who had been on a TLE
regimen for at least six months before transitioning to a
TLD regimen, (2) participants who had been on the TLD
regimen for at least six months, and (3) adult partici-
pants (aged 18 years and above). Exclusion criteria were:
(1) participants who had been on a TLE regimen for less
than six months, (2) participants who had been on a TLD
regimen for less than six months, and (3) participants
below 18 years of age. These criteria ensured that we
evaluated participants with sufficient exposure to both
regimens to assess virologic outcomes and adverse reac-
tions effectively. Mbeya is among the regions in Tanzania
with a high prevalence of HIV infection, ranking third in
the country with a prevalence of 9.3% [8, 9].

The initial sample size calculation indicated that 200
participants would be sufficient to achieve the desired
statistical power. To account for potential issues such as
incomplete medical records or missing data, we recruited
250 participants. This buffer helps ensure that the final
dataset remains robust and statistically significant. The
sample size was calculated using the Kish formula [10]
obtained from the prevalence (p) of dolutegravir adverse
effects in Germany, which is 7.6%, as it provided a reli-
able basis for ensuring the detection of significant differ-
ences in ADRs. This approach allowed us to also capture
virologic outcomes with sufficient statistical power. The
margin of error (€) allowed was 0.038%, and a 95% con-
fidence interval (z=1.96) was used. The sampling frame
consisted of the medical records of HIV-infected par-
ticipants attending the HIV Care and Treatment Clinic
(CTC) at Mbeya Zonal Referral Hospital (MZRH). The
sampling interval was determined by dividing the total
number of eligible participants by the desired sample
size. For this study, with a calculated sample size of 250
participants and an eligible population of approximately
1,000 participants, the sampling interval was set at every
4th participant (1,000/250).

Measurements

Data was collected from the CTC database at MZRH
and recorded in Microsoft Excel. The following informa-
tion was gathered: study participants sociodemographic
details, TLE start date, TLD start date, months on regi-
mens, current WHO stage, baseline viral load, six-month
post-transition viral load and reported adverse drug
reactions (ADRs). ADRs were defined as any unintended
harmful response to a drug at normal doses. They were
categorized according to pharmacovigilance data stan-
dards as captured in the CTC database. The primary
outcome measured was virologic failure, defined as HIV
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RNA>1000 copies/mL. Secondary outcomes included
viral suppression, defined as HIV RNA<50 copies/mL,
and the incidence of adverse drug reactions (ADRs).
Additionally, the incidence of ADRs was recorded and
analyzed to assess the safety profile of the TLD regimen.

Statistical analysis

Data were analyzed using SPSS version 23. Summary
statistics were calculated. The data analysis involved
comparing pre-transition and post-transition values for
virologic outcomes and adverse drug reactions (ADRs).
Specifically, we compared the viral load (measured as
HIV RNA copies/mL) and the rate of viral suppression
(defined as <50 copies/mL) as the primary outcome
before transitioning from a TLE regimen to six months
after transitioning to a TLD regimen. Additionally, we
compared the incidence of virologic failure (defined
as HIV RNA>1000 copies/mL) and the frequency of
reported ADRs between the two-time points. In this
study, ADR is defined as any unintended or harmful
response to a drug that occurs at normal doses used for
prophylaxis, diagnosis, or therapy. The comparisons were
made within the same group of participants, analyzing
their clinical data before and after the transition to the
TLD regimen. A p-value<0.05 was considered statisti-
cally significant.

Results

Demographic and clinical characteristics of the study
participants (n=250)

Out of 250 HIV study participants included in the study,
the majority were female (75.6%), with a mean age of
45.60+11.48 years. 52.8% were aged 36—50 years, while
only a small proportion (2.0%) were aged 0—18. Most par-
ticipants were WHO stage 3 (69.2%), followed by stage 4
(23.2%), stage 1 (5.2%), and stage 2 (2.4%). Approximately
two-thirds (67.2%) had been on a dolutegravir-based
regimen for over 24 months, while 30.4% were on it for
under 12 months. Over half (62.0%) were on an efavirenz-
based regimen for over 72 months before transitioning.
The majority (79.6%) experienced adverse drug reactions
in dolutegravir. A viral load decrease was seen in 19.2% of
study participants after transitioning to dolutegravir.

Study participant’s virological suppression results

At baseline, 220 out of 250 study participants (88%) had
viral suppression with <50 copies/ml, while the remain-
ing 30 study participants (12%) had=50 copies/ml. After
six months on the dolutegravir regimen, 218 study partic-
ipants (87.2%) had <50 copies/ml compared to 32 study
participants (12.8%) with =50 copies/ml. A chi-square
test was performed to assess the significance of the dif-
ferences in viral suppression before and after switch-
ing to the dolutegravir regimen. The results showed a
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statistically significant difference between pre-switch and
post-switch viral suppression rates, x*(1, n=250)=38.56,
»<0.001. There was a slight decrease in the proportion of
study participants with viral suppression<50 copies/ml
from 88% at baseline to 87.2% six months after the transi-
tion to dolutegravir. The proportion of study participants
with a detectable viral load>50 copies/ml increased
slightly from 12% at baseline to 12.8% at six months.

Virological failure after transitioning to a dolutegravir-
based regimen

At baseline, 9 out of 250 study participants (3.6%) had
virological failure with >1000 copies/ml. The remain-
ing 241 study participants (96.4%) had<1000 copies/
ml. After six months on the dolutegravir regimen, the
rate of virological failure increased —17 study partici-
pants (6.8%) now had>1000 copies/ml compared to 233
study participants (93.2%) with <1000 copies/ml. There
was an increase in the proportion of study participants
experiencing virological failure from 3.6% at baseline to
6.8% at six months after transitioning to dolutegravir. The
proportion of study participants with viral suppression
(21000 copies/ml) decreased slightly from 96.4 to 93.2%.

Study participant characteristics and primary outcomes:
post-transition viral load decrease

Table 1 shows the association between study participants
characteristics and decreased viral load after transition-
ing to dolutegravir-based therapy. Only 19.2% of study
participants experienced a viral load decrease post-
transition. There were no significant differences based
on sex, age group, WHO stage, adverse drug reactions,
or duration of dolutegravir or efavirenz use. The propor-
tions with decreased viral load were similar for females
(19.05%) and males (19.67%) across age groups, WHO
stages, presence or absence of adverse reactions, and
durations of less than 12 months, 12—24 months, or more
than 24 months on dolutegravir and efavirenz. Of the
250 study participants, approximately 19% were previ-
ously on an efavirenz-based regimen that showed a viral
load decrease after transitioning to a dolutegravir-based
regimen.

Potential adverse drug reactions

Of the 199 study participants with available adverse drug
reaction (ADR) data, the most pronounced ADRs were
neurological effects, especially neuropathy. Many study
participants also experienced weight gain and increased
appetite. Additional reported ADRs included neuropsy-
chiatric symptoms (e.g., nightmares, insomnia, illusions,
drowsiness, nervousness), dermatological effects, and
gastrointestinal disturbances. None of the ADRs were
severe, and no study participants discontinued dolutegra-
vir due to ADRs (Fig. 1).
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Table 1 Association between the study participant’s characteristics and the decrease in viral load after transitioning from an efavirenz-
based regimen to a dolutegravir-based regimen

Variable Categories Post-transition Viral Load Has Decreased p-value
No (%) Yes (%)

Sex Female 153 (80.95) 36 (19.05) 1
Male 49 (80.33) 12 (19.67)

Age Groups 0-18Years 4(80.00) 1(20.00) 06131
19-35 Years 21 (61.76) 13(38.24)
36-50 Years 110 (83.33) 22 (16.67)
51+Years 67 (84.81) 12(15.19)

WHO Stage Stage 1 11 (84.62) 2(15.38) 0.5766
Stage 2 6 (100.00) 0 (0.00)
Stage 3 137 (79.19) 36 (20.81)
Stage 4 48 (82.76) 10(17.24)

Study participant has ADR No 39 (76.47) 12 (23.53) 0.4961
Yes 163 (81.91) 36 (18.09)

TLD Duration Category Less than 12 months 56 (73.68) 20(26.32) 0.1682
12-24 months 5(8333) 1(16.67)
More than 24 months 141 (83.93) 27 (16.07)

EFV Duration Category Less than 36 months 33(89.19) 4(10.81) 0.1862
36-72 months 43 (74.14) 15 (25.86)
More than 72 months 126 (81.29) 29 (18.71)
Yes 34 (73.91) 12 (26.09)

Others NG 5.4

None | I 20.4

Weight gain and appettite change | 15.2

Vaginal discharge [l 1.2

Raised liver enzymes [ 1.6

Neuropsychiatric symptoms  [NNRNEGGGN S8

Neurological effects | IEEEEEG_—— e 21.6

Gl disturbance |G 10.8

Dermatological symptoms | 120

0.0

5.0

10.0 15.0 20.0 25.0

Proportion (%) with ADEs

m Adverse Drug Events (ADEs)

Fig. 1 Potential adverse drug reactions experienced by HIV study participants after transitioning from an efavirenz-based regimen to a dolutegravir-

based regimen

Discussion

In our study of 250 participants, the demographic and
clinical characteristics align with previous reports, com-
prising predominantly middle-aged females with stage

3 disease who were on efavirenz for lengthy durations
before transitioning to dolutegravir regimens used for
over 24 months. At the last measurement before tran-
sitioning from TLE, 88% had viral suppression (<50
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copies/mL), similar to 87.2% at six months after transi-
tioning to the TLD regimen, indicating similar virologic
outcomes between the two regimens, consistent with
findings from a study in Cameroon [11]. However, only
10% suppressed in <36 months on efavirenz, 26.32% sup-
pressed in <12 months after transitioning to dolutegra-
vir, consistent with reports of higher dolutegravir efficacy
over efavirenz [1, 12].

Virological failure increased slightly from 3.6% at base-
line to 6.8% after transitioning to dolutegravir. While
lower than 16.6% were reported elsewhere [13], this
increase may relate to shorter dolutegravir use and poor
adherence, as suggested by previous studies that link
failure to these factors [13-15]. Regarding safety, 79.6%
reported ADRs after transitioning, mainly neurologi-
cal effects (27.1%) and weight gain (19.1%), aligning with
known dolutegravir ADR profiles [16-19]. No ADRs
were severe enough to discontinue dolutegravir [20].

We found no significant associations between viral
load decrease after transitioning and factors like sex,
age, WHO stage, adverse effects, or regimen durations
(p>0.05 for all comparisons) (Table 1). This contrasts
with some prior reports of associations with age and drug
toxicity [14]. Our study had comparable viral suppres-
sion in females (19.1%) and males (19.7%). The youngest
adults (19-35 years) had the highest suppression (38.2%)
versus other ages. Among WHO stages, stage 3 showed
the highest proportion (20.8%) with viral suppression
compared to other stages, although staging was not sig-
nificantly associated with suppression (p=0.5766).

This study has some important limitations to consider.
Being a retrospective review of existing clinical data,
we were limited to information recorded in the medical
records, which may be incomplete or subject to docu-
mentation errors. Data on potential confounding factors
like adherence, co-morbidity, and concomitant medica-
tions were not consistently available and could not be
accounted for. Additionally, our analysis relied on a single
viral load measurement at two time points, which may
not fully capture the dynamics of virologic response over
time. A prospective longitudinal study designed with sys-
tematic data collection would help overcome these limi-
tations. Despite the methodological constraints inherent
to retrospective studies, our findings provide valuable
real-world insights into important clinical issues while
transitioning to dolutegravir-based ART in resource-lim-
ited settings like Tanzania.

In conclusion, this study demonstrates the effectiveness
of TLD in reducing viral load while maintaining good tol-
erability and adherence in HIV study participants. How-
ever, prospective studies are still needed, particularly in
developing countries, to evaluate further the long-term
benefits and safety profile of dolutegravir-based ART reg-
imens. Continued active monitoring by regulatory bodies
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is also recommended to assess dolutegravir safety in real-
world HIV/AIDS study participants population over
time. Optimizing the implementation of effective and
well-tolerated dolutegravir therapy represents a critical
strategy for ending the HIV/AIDS epidemic worldwide.
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