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Abstract

Objective: We aimed to evaluate safety of 3 months weekly isoniazid-rifapentine (3HP) for
tuberculosis (TB) prevention when co-administered with dolutegravir-based antiretroviral therapy
(TLD), and compare viral suppression among those initiating TLD+3HP vs. TLD alone.

Design/Methods: We analyzed data from an ongoing Phase 3 randomized trial comparing TB
screening strategies among adults with CD4<350 cells/uL initiating routine antiretroviral therapy
(ART) in Kampala, Uganda. TB screen-negative participants without contraindications are referred
for self-administered 3HP. HIV viral load is routinely measured at six- and twelve-months. Here,
we included TB-negative participants who initiated TLD with or without 3HP. We determined the
number who discontinued 3HP due to drug toxicity. In addition, we assessed viral suppression
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at 6- and 12-months and used log-binomial regression to assess risk of viremia at 6-months for
participants who initiated TLD+3HP vs. TLD alone.

Results: Of 453 participants initiating TLD (287 [63.4%] female, median age 30 years [IQR
25-37], median pre-ART CD4 count 188 cells/uL [IQR 86-271]), 163 (36.0%) initiated 3HP. Of
these, 154 (94.5%) completed 3HP and one (0.6%) had treatment permanently discontinued due to
a possible 3HP-related adverse event. At 6-months, for participants who received TLD+3HP, risk
of viremia >50 copies/mL was 1.51 (95% CI 1.07-2.14) times that of participants who received
TLD alone. There was no difference in viral suppression between those who received TLD+3HP
vs. TLD alone at 12-months.

Conclusions: Co-administration of TLD+3HP was well-tolerated. However, those who received
TLD+3HP were less likely to achieve viral suppression within six-months compared to those who
received TLD alone.

Keywords
rifapentine; dolutegravir; drug interactions; viral suppression

BACKGROUND

Tuberculosis preventive therapy (TPT) significantly reduces tuberculosis (TB) incidence and
mortality among people with HIV (PWH), however global implementation of the established
TPT regimen (6-9 months daily isoniazid) has been poor and effectiveness hampered by

low completion rates [1-4]. Novel short course rifamycin-based TPT regimens such as

3HP (3 months weekly isoniazid-rifapentine) are equally efficacious as traditional TPT but
have lower rates of serious adverse events and higher completion rates [5-7]. In 2018, the
World Health Organization (WHQO) recommended both 3HP for TPT [8] and dolutegravir
(DTG)-based treatment as the preferred first-line antiretroviral therapy (ART) regimen for
PWH [9]. DTG and 3HP have since been scaled-up in several high burden settings [10,11].

Potential drug-drug interactions between rifapentine and DTG present a concern given the
concurrent expansion of DTG-based ART and 3HP [12,13]. The phase 1/2 DOLPHIN trial
showed that rifapentine, when administered as part of 3HP, decreased DTG concentrations in
PWH with undetectable HIV viral loads (VL). Nevertheless, DTG concentrations remained
sufficiently high to maintain HIV viral suppression throughout co-treatment [13]. However,
data on safety and viral suppression among ART-naive PWH initiating both DTG-based
ART and 3HP in routine care are lacking. We therefore aimed to assess safety and
tolerability of DTG-based ART co-administered with 3HP, and HIV viral suppression
among adults initiating DTG-based ART with or without 3HP, in routine care.

METHODS

Study design and participants

We performed an analysis of participants enrolled in an ongoing phase 3 individual
randomized controlled trial comparing two TB screening strategies among ART-naive
outpatient adults presenting to four HIV clinics in Kampala, Uganda (NCT04557176) [14].
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On November 16, 2020, we began enrolling ART-naive adults with CD4 counts <350
cells/uL, excluding patients who had recently taken any anti-TB drugs (including as TPT).
All participants provide written informed consent. The trial was approved by the institutional
review boards of the University of California San Francisco, Makerere University, and the
Ugandan National Council for Science and Technology.

Study procedures

At enrollment, participants were randomized to receive pre-ART TB screening via point-
of-care C-reactive protein (POC-CRP, intervention arm) or the WHO four-part symptom
screen (control arm). Those who screened positive for TB by their randomization assignment
(either POC-CRP =8 mg/L; or presence of cough, fever, night sweats or weight loss)
underwent intensified case finding via urine LAM = sputum Xpert Ultra MTB/RIF.
Participants who screened negative for TB by their randomization assignment were assessed
for 3HP eligibility [14]; eligible participants initiated 3HP two weeks after ART initiation.
3HP was dispensed as self-administered fixed-dose combination tablets, with doses 1, 6, and
11 administered via directly observed therapy during in-person visits following checklist-
based side effect monitoring and active TB screening. Demographic and clinical data were
collected at enrollment and follow-up (every 6 months for 2 years) using standardized forms.
At every visit, trained study staff extracted relevant clinical data from participants’ charts
including current ART regimen and HIV VL test results (routinely measured at 6 and 12
months).

Statistical analysis

RESULTS

For this analysis, we included participants enrolled from November 2020-December 2021
who initiated TDF/3TC/DTG (TLD) [15]. We excluded participants diagnosed with TB at
baseline and participants receiving 3HP but missing side effects or adherence monitoring.
We compared characteristics of participants who initiated TLD+3HP vs. TLD alone using
Chi-squared or Wilcoxon rank-sum tests.

To assess safety of TLD+3HP, we measured the type and frequency of 3HP side effects, the
proportion who completed 3HP (defined as completing at least 11 of 12 doses within 16
weeks), and the proportion who discontinued 3HP due to drug toxicity.

For our analysis of viral suppression, we excluded participants diagnosed with active

TB before their follow-up VL measurement. We used Chi-squared or Fisher’s exact

tests to compare viral suppression (<50 and <200 copies/mL) at 6- and 12-months, and
Wilcoxon rank-sum tests to compare median 6-month and 12-month VL among participants
who received TLD+3HP vs. TLD alone. We performed unadjusted and adjusted log-
binomial regression analyses to compare risk of 6-month viremia (>50 copies/mL) between
participants who received TLD+3HP vs. TLD alone. All analyses used data aggregated
across study arms, to maintain the integrity of the ongoing trial.

We enrolled 623 participants, of whom 561 (90.0%) initiated TLD. We excluded 103
(18.4%) with active TB diagnosed at baseline and 5 (0.9%) who initiated 3HP without
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documented side effect/adherence assessment. Of 453 participants included, 287 (63.4%)
were female, median age was 30 years (IQR 25-37), median pre-ART CD4 count was 188
cells/uL (IQR 86-271), and median body mass index (BMI) was 22.7 kg/m? (IQR 20.7-25.1,
Table 1). Overall, 409 (90.3%) initiated TLD within one day. One-hundred-sixty-three
(36.0%) initiated 3HP, after a median of 14 days (IQR 14-15). Participants who received
TLD+3HP had higher CD4 counts (p<0.01) and BMI (p=0.02) than those who received TLD
alone.

3HP completion and safety

Of 163 participants who initiated TLD+3HP, 154 (94.5%) completed 3HP. Of the nine who
did not complete 3HP, only one (0.6%) had treatment permanently discontinued due to a
possible 3HP-related adverse event (rash after 10 doses). Suspected side effects that did
not result in treatment discontinuation occurred in 32 (19.6%) participants (Supplementary
Table). Three (1.8%) participants had treatment discontinued due to presumptive TB
diagnosis, one (0.6%) stopped therapy after becoming pregnant, and four (2.5%) self-
discontinued therapy.

Viral suppression

We excluded 16 (3.5%) participants diagnosed with active TB before 6-month VL was
measured (3/163 [1.8%] who received TLD+3HP and 13/289 [4.5%] who received TLD
alone) and 93 (20.5%) with missing (n=71) or indeterminate (n=22) VL results. Of the
remaining 344 participants with 6-month VL results, 136 (39.5%) received TLD+3HP and
208 (60.5%) received TLD alone. Compared to those who received TLD alone, a lower
proportion who received TLD+3HP achieved viral suppression at <50 copies/mL (77.4% vs.
66.9%, p=0.03) and <200 copies/mL (93.3% vs. 89.0%, p=0.16, Table 1). For participants
who received TLD+3HP, the risk of viremia >50 copies/mL was 1.51 (95% CI 1.07-2.14)
times that of participants who received TLD alone, after adjusting for sex, age, pre-ART
CD4 count, and BMI (Table 2).

Of 198/437 (45.3%) participants with 12-month VL results, none of whom were diagnosed
with active TB, 61 (30.8%) received TLD+3HP and 137 (69.2%) received TLD alone. There
was no difference in viral suppression at <50 copies/mL (75.4% vs. 81.0%, p=0.37) or

<200 copies/mL (93.4% vs. 93.4%, p=1.00) between those who received TLD+3HP vs. TLD
alone.

DISCUSSION

In this ongoing pragmatic trial comparing TB screening strategies among ART-naive PWH,
we found that 3HP co-administered with DTG-based ART was safe and well tolerated, with
<1% discontinuing 3HP due to a possible adverse event and >95% completing treatment.
However, participants who received TLD+3HP were less likely to be virally suppressed

at <50 copies/mL by 6-months than participants who received TLD alone, despite having
higher median pre-ART CD4 counts. Our finding of lower viral suppression at VL <50 at

6 months emphasize the importance of further studies to assess the impact of 3HP on early
efficacy in treatment-naive persons initiating DTG based ART.
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Despite WHO recommendations supporting the global scale-up of 3HP and DTG, there
have been some safety concerns stemming from a small study of 3HP and DTG conducted
among HIV-negative healthy volunteers that was stopped early after two of four participants
experienced adverse events [12]. Our results differ from this study and are consistent with
subsequent studies demonstrating the safety of 3HP co-administered with DTG-based ART
among PWH [13,16]. As these latter studies were conducted among treatment-experienced
PWH with high CD4 counts (median >683 cells/uL), our trial extends their findings by
demonstrating the safety and tolerability of 3HP among ART-naive PWH with low CD4
counts (median 188 cells/uL) initiating DTG-based ART, thus supporting its continued
global scale-up.

Our trial found that those receiving co-treatment with 3HP+TLD had a lower risk of

viral suppression at <50 copies/mL at 6-months compared to those receiving TLD alone,
despite having higher median pre-ART CD4 counts. Although rifamycins are known to

be potent inducers of enzymes involved in DTG metabolism, differences in 6-month VL
(approximately 3 months after 3HP completion) were unexpected and raise the possibility
of potential acquired DTG or NNRTI resistance. However, given we did not see differences
in the proportion of PWH achieving viral suppression at <200 copies/mL and differences in
the proportion achieving viral suppression at <50 copies/mL waned by 12 months, this may
be less likely. Notably, gender-based differences in ART adherence may have contributed to
differences in viral suppression. In our trial, the proportion of men receiving 3HP+TLD was
substantially higher than the proportion of men receiving TLD alone; poorer ART adherence
among men may have contributed to differences in 6-month VL. Indeed, our multivariable
analyses found that women had an approximately 20% lower risk of viremia >50 copies/mL
at 6-months compared to men, though the finding was not statistically significant. Overall,
our results suggest the need for pharmacokinetic studies to evaluate this combination therapy
among PWH initiating ART.

The primary limitations of our study are the lack of VL measurements prior to

ART initiation and during prescribed 3HP, and that approximately 20% of TB-negative
participants did not have a 6-month VL available. TB SCRIPT is a pragmatic trial with VL
assessments performed as part of routine care; as such, the proportion with missing VL is
higher than optimal. Importantly, characteristics of participants with and without 6-month
VL were similar. An additional limitation is that neither 3HP nor DTG drug levels were
measured. Despite these limitations, our findings represent the first published data on viral
suppression among PWH receiving TLD+3HP in routine care, with important insights for
TB and HIV programmes scaling-up 3HP and DTG-based ART.

In conclusion, we found that TLD+3HP was safe and well-tolerated among ART-naive
PWH, but that a higher proportion of participants who received TLD+3HP remained viremic
at >50 copies/mL at six months compared to those who received TLD alone. Additional
research to assess the clinical impact of drug-drug interactions between rifapentine and DTG
will be important for the ongoing scale-up of both DTG-based ART and rifapentine-based
TPT.
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