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Abstract
Background  Globally, multiple TB preventive treatment (TPT) regimens are available for Latent Tuberculosis Infection 
(LTBI) and implementing TPT is essential for achieving TB elimination. Standard treatments for LTBI include 9 and 
6-month isoniazid monotherapy (9H and 6H) regimens, recent clinical trials also introduced the shorter once-weekly 
3-month isoniazid plus rifapentine (3HP) regimen. To evaluate the clinical effectiveness of 3HP in adults, we performed 
a comprehensive synthesis on the clinical effectiveness (treatment completion, adverse drug reactions (ADRs) and 
exploratory analysis of incident active TB) of the 3HP regimen compared with 9H and 6H.

Methods  A systematic search was carried out in PubMed, EMBASE, ScienceDirect, and Cochrane Library. An excel 
data collection tool was used for collecting the required data. Pooled estimates of effectiveness were calculated 
through random-effects meta-analysis model using odds ratio (OR) and risk ratio (RR) as summary measures. Risk 
of bias was assessed using the RoB 2.0 and ROBINS-I tools, and publication bias was evaluated. The certainty of the 
evidence was assessed using the GRADE approach.

Results  Twenty studies met eligibility criteria, of which 5 were trials and 15 were observational studies. Meta-analysis 
showed that participants receiving the 3HP regimen were nearly three times more likely to complete treatment 
compared to 9H regimen (OR = 2.81; 95% CI: 2.05–3.86; low certainty) and the OR was 2.91 compared to 6H regimen. 
The risk of ADRs was 1% higher with 3HP when compared to 9H (RR = 1.01; 95% CI: 0.76–1.33; very low certainty). The 
pooled RR of adverse events, such as grade 1–2, grade 3–4, grade 5 and hepatotoxicity were 1.38 (95% CI: 0.73–2.59; 
I2 = 75.9%), 1.19 (95% CI: 0.78–1.82; I2 = 16.6%), 0.77 (95% CI: 0.49–1.22; I2 = 0%) and 0.26 (95% CI: 0.18–0.38; I2 = 17.7%) 
respectively. Exploratory analysis suggested a lower incidence of active TB with 3HP compared to 9H; however, the 
difference was not statistically significant (RR = 0.47; 95% CI: 0.16–1.38; moderate certainty).

Conclusion  The shorter 3HP regimen is associated with higher treatment completion and lower hepatotoxicity 
compared to 9H, with evidence on progression to active TB remains exploratory and imprecise. Limited evidence 
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​​Introduction
Latent Tuberculosis Infection (LTBI) refers to a condi-
tion in which the immune system contains the infection 
caused by Mycobacterium tuberculosis (M. tb), without 
exhibiting the clinical signs or symptoms of active tuber-
culosis (TB) [1, 2]. Globally, approximately one-quarter 
of the world’s population, that is about 1.7 to 2 billion 
people were estimated to have LTBI [3]. The prevalence 
is substantially higher in low and middle-income coun-
tries with high TB incidence, reaching up to one-third 
of the population, whereas it remains below 15% in most 
high-income, low-incidence settings [3, 4]. The high TB 
prevalence in low and middle income countries could be 
attributed to a large reservoir of LTBI cases and higher 
rate of progression to active TB [5, 6]. As per the World 
Health Organisation (WHO), about 1.6 million children 
under 5 years old who are household contacts of people 
with bacteriologically confirmed pulmonary TB were eli-
gible for TB preventive treatment (TPT) in 2023 [7]. A 
higher proportion of the population were susceptible to 
progression to active TB disease from LTBI due to the 
presence of risk factors such as diabetes, malnutrition, 
Human Immunodeficiency Virus (HIV), smoking, pov-
erty, silicosis and immunosuppressive conditions [8].

The identification and management of LTBI is central 
to global TB control efforts. The WHO recommends 
TPT for individuals at increased risk of progression to 
active TB, including people living with HIV (PLHIV) 
and household contacts, irrespective of HIV status [9]. 
In the 2018 WHO consolidated guidelines, regimens like 
six months of daily isoniazid monotherapy (6H), once-
weekly isoniazid plus rifapentine for three months (3HP), 
three months of daily isoniazid plus rifampicin (3HR), 
and four months of daily rifampicin (4R) received strong 
recommendations. Additionally, one month of daily iso-
niazid plus rifapentine (1HP) was also recommended, 
primarily to improve treatment completion, tolerability, 
and programmatic feasibility, based on moderate to low 
certainty evidence [2].

Traditionally, nine months of daily isoniazid (9H) pre-
ventive treatment and a 6-month chemoprophylaxis 
regimen have been widely used under programmatic 
conditions, particularly for under five children who have 
been in close contact with individuals exposed to active 
pulmonary TB as well as PLHIV [10]. Recent evidence 

increasingly supports the safety and effectiveness of 
shorter, newer TPT regimens [11–13]. Recent stud-
ies have shown that these shorter regimens offer similar 
preventive efficacy, whether delivered in a monotherapy 
or as a combination alongside isoniazid [13, 14]. It was 
reported that the 3HP regimen, with shorter duration 
leads to improved completion rates [15].

The 3HP regimen is recommended for LTBI as an 
effective option for eligible populations [16]. Although 
several LTBI regimens exist, evidence on the 3HP regi-
men’s comparative effectiveness is limited and treatment 
options differ in duration, feasibility and cost. However, 
existing reviews differ from our present study in impor-
tant aspects. The recent systematic review assessed the 
effectiveness of 3HP across heterogeneous populations 
at risk, without restricting the comparator to the refer-
ence standard isoniazid regimens or focusing exclusively 
on adults [13]. Similarly, the network meta-analysis relied 
primarily on indirect comparisons across different regi-
mens, unable to provide regimen-specific, comparative 
estimates relevant for clinical and policy decisions [17]. 
Whereas this review focuses exclusively on adults and 
uses direct pairwise meta-analysis to compare 3HP with 
the reference 9H regimen as primary comparator and 
6H as secondary comparator. The primary outcomes 
were treatment completion and adverse drug reactions 
(ADRs). Incidence of active TB was evaluated as an 
exploratory outcome.

Methodology
Study design
This systematic review was conducted to synthesis the 
published evidence on the clinical effectiveness of the 
3HP regimen for treating LTBI. The review methodol-
ogy was guided by the principles recommended in the 
Preferred Reporting Items for Systematic Review and 
Meta-Analysis (PRISMA) framework. This review has 
been registered with the International Prospective Reg-
istry of Systematic Reviews (PROSPERO) (Reg. No: 
CRD420251079283).

Information sources
A literature search encompassing multiple scientific data-
bases such as PubMed, EMBASE, Cochrane Library and 
ScienceDirect was performed. We have retrieved all the 

on 6H showed improved treatment completion with 3HP. These findings should be interpreted cautiously as most 
evidence was derived from heterogeneous observational studies, and the certainty of evidence for main outcomes 
was low to very low.

Clinical trial number  Not applicable.

Keywords  Latent tuberculosis infection, Tuberculosis preventive therapy, 3HP regimen, 6H regimen, 9H regimen, 
Adverse drug reactions, Treatment completion, TB incidence
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pertinent articles which compared the 3HP regimen to 
the 9H–6H regimens for treating LTBI.

Search strategy
To explore the clinical impact of the 3HP regimen, we 
developed a structured search strategy grounded in PICO 
(population, intervention, comparator and outcome) 
framework. This approach was combined with Medical 
Subject Headings (MeSH) and Emtree terms to maximize 
sensitivity across databases. Outcome related terms were 
used selectively and did not restrict the core search strat-
egy. To ensure comprehensive retrieval, we conducted 
manual screening of reference lists of included studies 
and relevant reviews. The detailed search strategies used 
for each database are presented in supplementary Table 
S1. The review included studies published between 2001 
and 2025.

Inclusion criteria
This review includes studies if they (i) assessed the clini-
cal effectiveness of the 3HP with 9H–6H LTBI regimens, 
among the adult population aged ≥ 15 years, and (ii) 
reported at least one of the primary outcome, includ-
ing treatment completion rates, ADRs and incidence of 
TB. Eligible articles include both randomized controlled 
trials (RCTs) as well as observational studies. The stud-
ies conducted among general and high-risk groups were 
also included. The studies were considered irrespective of 
follow-up status.

Exclusion criteria
Studies were excluded if they were unpublished. Addi-
tionally, articles that were not available in English lan-
guage were excluded unless a translation was available. 
In this review, the abstract published in conference pro-
ceedings and presentations were also excluded.

PICO elements
PICO included persons aged 15 years and above with 
LTBI. The intervention involved administering three 
months once weekly rifapentine plus isoniazid (3HP). 
The primary comparator was nine months of daily iso-
niazid (9H), while six months of daily isoniazid (6H) 
was included as a secondary comparator. The main out-
comes assessed were treatment completion rate, ADR. 
Incidence of active TB was evaluated as an exploratory 
outcome.

Study screening process
The screening of studies was conducted individually by 
two reviewers (BCK and KC). Any discrepancies were 
resolved through a third reviewer (MM). Duplicate 
records were independently identified and removed by 
two reviewers prior to screening (BCK and KC). The 

selection process followed a two-stage approach. One 
was title and abstract screening to identify potentially 
relevant studies. The next stage was full text screening to 
assess eligibility based on inclusion criteria. The studies 
that met all criteria were included in the final analysis. 
The relevant data from the included studies were summa-
rized. The total number of records identified, along with 
stepwise filtering process based on eligibility criteria was 
picturized in PRISMA flow diagram.

Data extraction
A structured extraction form was used to systematically 
extract data from the eligible studies (Supplementary 
Annexure), and the data extraction process was piloted 
on one RCT and one observational study to assess the 
availability, completeness and consistency of relevant 
data prior to full extraction. The following information 
for intervention and comparator groups were collected: 
name of the author, year of publication, country of study, 
study population (general, high risk groups), age of the 
participant, follow-up years and sample sizes. The adher-
ence strategy directly observed therapy (DOT) or self-
administered treatment (SAT) was also recorded. The 
outcome information on treatment completion rates, 
ADR (Grade 1–5 and Hepatotoxicity) and incidence of 
TB were also collected. The ADRs were categorized by 
severity, including hepatotoxicity and grade 1–2 (mild-
moderate), grade 3–4 (severe-life-threatening), and 
grade 5 (fatal) events, as defined in the individual studies. 
Attempts were made to contact corresponding authors of 
included studies to obtain missing or unclear data, how-
ever no additional information was received.

Data analysis
Extracted data were systematically organized using 
Microsoft Excel 2013. Quantitative meta-analysis was 
conducted using R (version 4.5.2) with the “meta” sta-
tistical package. The characteristics of the studies were 
described by frequencies and percentages. Clinical out-
comes such as treatment completion rate, ADR and TB 
incidence were compared between 3HP with 9H and 
6H regimens. Clinical effectiveness was quantified using 
odds ratio (OR) and risk ratio (RR) with 95% confidence 
interval (CI). For studies with zero events in both arms, 
a continuity correction was applied by adding 0.5 to the 
cells. The pooled clinical outcome estimates for the 3HP 
regimen were synthesized using an inverse-variance 
weighted random-effects meta-analysis, with between 
studies heterogeneity estimated using the DerSimonian 
and Laird method and presented in a forest plot. The 
95% CI derived using a normal approximation method. 
Heterogeneity was assessed across studies using the I2 
statistic. Potential publication bias was also assessed 
by generating funnel plot. To statistically evaluate the 



Page 4 of 13Muniyandi et al. BMC Infectious Diseases         (2026) 26:1452 

exception of four studies, the 3HP regimen was admin-
istered under DOT [24–25, 32, 37], while seven studies 
reported the use of the 9H regimen with SAT [22, 25–28, 
33, 40]. Overall, five studies were RCTs [21–25] and 15 
were observational studies [26–40]. All RCTs, except one 
in South Africa were conducted in developed countries 
from 2011 to 2018, mostly among high-risk population. 
However, one was conducted on pregnant women in the 
USA and another included the general population. Most 
observational studies (7/15) were done in the USA dur-
ing 2015–2019 among general population. RCTs had 2–4 
years follow-up and observational studies mostly had one 
year. Sample size ranged from 31 to 3,986 in RCTs and 
41 to 4771 in observational studies. The supplementary 
Table-S2 presents ADR outcomes, including hepato-
toxicity, grade 1–2 (mild-moderate), grade 3–4 (severe-
life threatening) and grade 5 (death) events reported in 
9 [22–24, 27, 31, 35, 36, 38, 39], 6 [22–24, 29, 35, 36], 8 
[21–24, 29, 35, 36, 38] and 4 [21, 22, 24, 29] studies, 
respectively.

Quality assessment
For RCTs, ROB 2.0 tool was used to assess the risk of 
bias. All five RCT studies had moderate risk of bias, none 
of them had low and high risk of bias, as illustrated in 
Fig. S1 [21–25]. Risk of bias for observational studies was 
evaluated using the ROBINS-I tool. Among 15 studies, 8 
had high risk of bias [29–31, 34, 35, 37, 38, 40], another 6 
had moderate risk [26–28, 32, 33, 39] and the remaining 
one had low risk of bias [36] (Supplementary Fig. S2).

LTBI treatment completion rate
In RCTs, the treatment completion rate of 3HP regimen 
compared with 6–9H, except in one (29% in 3HP and 25% 
in 9H), was ranged from 82 to 99% and 64–99% respec-
tively (Table 1). Individuals receiving the 3HP regimen 
were approximately twice as likely to complete treatment 
compared to those on 9H (OR = 2.05; 95% CI: 1.85–2.28; 
p = 0.71; I2 = 0%; 8161 persons; high certainty) (Fig.  2a). 
In the observational subgroup, the treatment comple-
tion rate of 3HP regimen and 9H regimen ranged from 
65 to 99% and 18–96% respectively (Table 1). Individuals 
receiving the 3HP were approximately three times likely 
to complete the treatment as compared to 9H (OR = 3.19; 
95% CI: 2.04–4.99; p < 0.0001; I2 = 80.5%; 3287 persons; 
very low certainty) (Fig. 2a). Inconsistency and risk were 
observed in included studies (Supplementary Table-S3). 
The pooled OR of treatment completion of 3HP com-
pared with 6H regimen from two reported studies was 
2.91 (95% CI: 0.46–18.55; p = 0.01; I2 = 84.1%; 8155 per-
sons; very low certainty) (Fig. 2b). In the certainty assess-
ment, inconsistency, imprecision and one study with high 
risk of bias were observed (Supplementary Table-S4).

presence of bias, Egger’s test was performed. Further, we 
performed subgroup analysis for study designs and treat-
ment delivery strategies.

Quality assessment
The included studies were assessed based on its method-
ological quality using risk of bias assessments. They were 
conducted using two validated tools (i) RoB 2.0 tool was 
used for the RCTs [18] and (ii) ROBINS-I tool for obser-
vational studies [19]. This was presented using traffic 
light figures to visually assess potential risk of bias.

Certainty of evidence
The certainty of the evidence was evaluated using a 
modified GRADE approach tailored for OR and RR esti-
mates. For RCTs, the certainty rating started as high and 
was downgraded based on risk of bias, inconsistency, 
indirectness, imprecision and publication bias [20]. For 
observational studies, the certainty rating began at low 
and was upgraded based on factors such as larger effect 
size, dose response gradient and direction of plausible 
effect.

Sensitivity analysis
The robustness of our meta-analysis findings was 
assessed using a sensitivity analysis. This was conducted 
by excluding studies having the high risk of bias. A for-
est plot was generated to present the pooled estimates for 
the clinical outcomes associated with the 3HP regimen. 
The influence of this exclusion was assessed by examin-
ing changes in effect size, heterogeneity and statistical 
significance.

Results
Search results
A total of 260 articles were identified through compre-
hensive electronic searches across PubMed, EMBASE, 
Cochrane Library and ScienceDirect databases. Out of 
these, 34 were removed for being duplicates, 140 were 
excluded based on title reading and 43 were removed 
after abstract screening. Due to the lack of effectiveness 
data, an additional 23 articles were excluded. Following 
the application of predefined exclusion criteria, a total 
of 20 studies met the eligibility requirements and were 
included in the meta-analysis [21–40] (Fig. 1).

Study characteristics
Table 1 shows the characteristics of the included studies 
comparing the 3HP regimen with 9H and 6H. Of the 20 
included studies, only two studies compared 3HP with 
6H regimen [21, 37]. Fifteen studies reported adverse 
events [21–25, 27–29, 31, 33, 35, 36, 38–40], while four 
studies reported TB incidence [21–23, 29]. Treatment 
completion reported in all studies except one [27]. With 
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When aggregating data across all included studies, the 
treatment completion rate for the 3HP regimen ranged 
from 65 to 99%. Persons in the 3HP regimen is about 
three times more likely to complete the treatment as 
compared to 9H regimen (OR = 2.81; 95% CI: 2.05–3.86; 
p < 0.0001; I2 = 78.9%; 11448 persons; low certainty) (Fig. 
2a). Inconsistency in the results with heterogeneity noted 
and risk were observed in the included studies (Supple-
mentary Table-S3). Sensitivity analysis was conducted 
after excluding seven studies identified as having a high 
risk of bias [29, 31, 34, 35, 37, 38, 40] and a similar result 
was found after the analysis (OR = 2.71; 95% CI: 2.06–
3.56; p = 0.03; I2 = 50.5%) (Supplementary Fig. S3). Fur-
thermore, assessment of publication bias using a funnel 

plot (Fig. 3) revealed moderate asymmetry suggesting 
minimal bias. No visual evidence of publication bias was 
detected, a finding further supported by results of Egger’s 
test (t = 1.43, df = 17, p = 0.17).

Additionally, subgroup analyses were performed 
based on treatment delivery strategies. In the DOT sub-
group, persons receiving the 3HP regimen under DOT 
were about 3.5 times more likely to complete treatment 
compared to those receiving 9H regimen under DOT 
(OR = 3.49; 95% CI: 1.97–6.20; p < 0.0001; I2 = 80.5%) 
(Supplementary Fig. S4). In the DOT vs. SAT subgroup, 
persons receiving 3HP under DOT were about two times 
more likely to complete treatment compared to those 
receiving 9H under SAT (OR = 2.12; 95% CI: 1.45–3.09; 

Fig. 1  PRISMA Flow diagram for the review on clinical effectiveness and safety of 3HP for LTBI
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p = 0.0136; I2 = 66.7%). Furthermore, persons those 
receiving treatment under mixed deliveries the odds of 
the treatment completion was 2.70 times higher com-
pared to 9H.

ADR due to LTBI treatment regimens
A wide range of ADRs (0–96%) was reported across 
LTBI treatment regimens in the included studies (Table 
1). In RCTs, the reported ADR due to 3HP regimen 
ranged from 0 to 66%, in 6H regimen 66% and 9H regi-
men ranged from 0 to 25%. Among observational studies, 
only in two studies, the ADR was 50–96% and in other 
studies, a similar range of ADR (0–29%) was observed 
(Table-1). In RCTs subgroup, the pooled estimate of ADR 
due to 3HP was 53% higher as compared to 9H regimen 
(RR = 1.53; 95% CI: 0.96–2.44; p = 0.05; I2 = 61.5%; 8161 
persons; moderate certainty). However, the CI included 
unity, indicating that the difference was not statistically 
significant. Moderate heterogeneity and the wide CI indi-
cate the presence of inconsistency and imprecision in the 
estimates (Supplementary Table-S5). Among observa-
tional subgroup, the pooled estimates of ADR due to 3HP 
was 14% lesser as compared to 9H regimen (RR = 0.86; 
95% CI: 0.61–1.23; p < 0.0001; I2 = 78.9%; 9240 persons; 
very low certainty). Overall estimates of ADR due to 3HP 
was 1% higher as compared to 9H regimen (RR = 1.01; 
95% CI: 0.76–1.33; p < 0.0001; I2 = 78.5%; 17401 per-
sons; very low certainty) (Fig. 4). Sensitivity analysis after 
removing five high risk studies showed that ADR due 
to 3HP was 8% lesser as compared to 9H regimen (RR 
= 0.92; 95% CI: 0.61–1.38; p < 0.0001; I2 = 85%) (S5 Fig) 
[29, 31, 35, 38, 40]. No evidence of publication bias was 
detected, a finding further supported by results of Egger’s 
test (t=-0.27; df = 13; p = 0.79) (Supplementary Fig. S6).

The supplementary Table-S2 shows hepatotoxicity 
across studies due to 3HP and 9H regimen except one 
study (12% and 27%) ranges from 0 to 2% and 0–9% 
respectively. In RCTs, the pooled estimate of hepato-
toxicity in 3HP was 71% lesser as compared to 9H regi-
men (RR = 0.29; 95% CI: 0.12–0.70; p = 0.02; I2 = 73.7%). 
Among observational subgroup, the pooled estimate of 
3HP was 0.24 (95% CI: 0.14–0.39; p = 0.85; I2 = 0%). Over-
all, the pooled estimate of hepatotoxicity was 74% lesser 
in 3HP as compared to 9H regimen (RR = 0.26; 95% CI: 
0.18–0.38; p = 0.29; I2 = 17.7%) (Supplementary Fig. S7).

Grade 1–2 (mild-moderate ADR) event reported across 
studies due to 3HP and 9H regimen except one study 
(66% and 34%) ranges from 0 to 13% and 0–11% respec-
tively. In RCTs, the pooled estimate of grade 1–2 ADR 
due to 3HP was 12% higher as compared to 9H regi-
men (RR = 1.12; 95% CI: 0.33–3.84; p = 0.01; I2 = 78.3%). 
Among observational subgroup, the pooled estimate 
of 3HP was 1.76 (95% CI: 1.09–2.82; p = 0.35; I2 = 4.8%). 
Overall, the pooled estimate was 38% higher as compared A
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to 9H regimen (RR = 1.38; 95% CI: 0.73–2.59; p = 0.0009; 
I2 = 75.9%) (Supplementary Fig. S8a). Grade 3–4 (severe-
life threatening ADR) event reported across studies 
due to 3HP and 9H regimen ranges from 0 to 13% and 
0–9% respectively. In RCTs, the pooled estimate of 3HP 
was 0.91 (95% CI: 0.77–1.08; p = 0.39; I2 = 0%). Among 
observational subgroup, the pooled estimate of 3HP was 
1.85. Overall, the pooled estimate of grade 3–4 ADR due 
to 3HP was 19% higher as compared to 9H (RR = 1.19 
95% CI: 0.78–1.82; p = 0.30; I2 = 16.6%) (S8b Fig). Grade 
5 (death) event reported across studies due to 3HP and 

9H regimen except one study (5% in 3HP and 8% in 6H) 
ranges from 0 to 2% and 0–1% respectively. Overall, the 
pooled estimate of grade 5 ADR due to 3HP was 23% 
lesser as compared to 9H regimen (RR = 0.77; 95% CI: 
0.49–1.22; p = 0.77; I2 = 0%) (S8c Fig). Since, CI crossed 
unity, there is an uncertainty in the effect estimate and 
the difference was not statistically significant.

Incidence of TB (exploratory outcome)
The RCTs subgroup reported the incidence of TB after 
the LTBI treatment, out of 3391 patients treated with 

Fig. 2  Forest plot depicting odds ratios comparing treatment completion rate for (a) 3HP vs. 9H; (b) 3HP vs. 6H regimen among persons with LTBI
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3HP, 4 developed TB and among 2687 treated with 9H, 
8 developed TB. The estimated incidence of TB was 118 
and 298 per 100,000 in 3HP and 9H respectively (Table-
1). The exploratory pooled analysis revealed that indi-
viduals completing the 3HP regimen had a lower risk of 
developing TB compared to 9H; however, this difference 
was not statistically significant (RR = 0.42; 95% CI: 0.13–
1.33; p = 0.70; I2 = 0%; 6078 persons; moderate certainty) 
(Supplementary Table-S6). Overall estimates of incidence 
of TB after completing LTBI treatment with 3HP was 
lower as compared to 9H (RR = 0.47; 95% CI: 0.16–1.38; 
p = 0.80; I2 = 0.0%; 6691 persons; moderate certainty) 
(Fig.  5) but the CI crossed unity, indicating no statisti-
cally significant difference. The wide CI in both analyses 
indicates there is a considerable uncertainty in the effect 
estimates. Given the limited number of studies and small 
number of events, these findings should be interpreted 
cautiously and do not permit firm conclusions regarding 
the effect of 3HP on progression to active TB. Only one 
RCT study directly compared 3HP with 6H, reporting TB 
incidence 7% in both treatment groups.

Discussion
In this systematic review of studies involving LTBI treat-
ment for adults, we found that 3HP was associated with 
higher treatment completion compared with the longer 
9H and 6H regimens. Our pooled estimates of included 
studies showed individuals receiving 3HP were nearly 
three times more likely to complete treatment than those 
receiving 9H, and they also showed a similarly higher 
completion rate compared with 6H. The finding of higher 
treatment completion rates with 3HP highlights the 
advantage of shorter regimen in improving LTBI treat-
ment adherence and completion. The higher completion 
rates could be attributed to shortening of treatment dura-
tion from nine or six months to three months, ease of 
medication with reduced drug intake from daily to once 
weekly and reduced risk of fatigue in individuals [41–43].

Overall ADRs were slightly higher with 3HP and spe-
cifically hepatotoxicity and mortality were lower in 3HP 
compared to 9H regimen, but the difference was not sta-
tistically significant. The exploratory analysis of incidence 
of active TB following LTBI treatment was also lower in 
the 3HP compared to 9H group, but CIs were wide and 
the difference was not statistically significant limiting the 
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strength of the evidence. Earlier systematic reviews have 
also reported similar improved completion rates and 
acceptable safety limits for shorter rifamycin based regi-
mens [17, 44, 45].

Substantial heterogeneity was observed for several 
outcomes, particularly treatment completion and over-
all ADRs (I² >75%). This variability may be attributed 

to differences in study populations, intervention deliv-
ery methods and outcome definitions across studies. 
Although a random effects model and subgroup analyses 
were employed to account for between study variability, 
residual heterogeneity persisted. Most of the conclu-
sions in this review were driven by observational stud-
ies, which showed substantial heterogeneity for several 

Fig. 5  Exploratory Forest plot depicting Risk ratio for comparing the TB incidence of 3HP vs. 9H regimens among contacts with LTBI

 

Fig. 4  Forest plot depicting Risk ratio for comparing the any adverse drug reactions of 3HP vs. 9H regimens among persons with LTBI
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outcomes (I²>75%). In contrast, the RCT subgroup analy-
ses demonstrated lower heterogeneity (I²<75%) across 
the main outcomes, providing more consistent estimates. 
In addition, the certainty of evidence for key outcomes, 
including treatment completion and overall adverse 
drug reactions, was graded as low to very low using the 
GRADE approach, primarily because of risk of bias, 
inconsistency and imprecision. Therefore, findings based 
predominantly on observational evidence should be 
interpreted with caution.

An important consideration in interpreting our find-
ings is the mode of treatment delivery. Most randomized 
trials and many observational studies implemented 3HP 
using DOT, whereas 9H/6H was often SAT. DOT likely 
contributed to the higher completion rates observed with 
3HP in some settings. However, programmatic data and 
pragmatic trials have demonstrated that self-adminis-
tered 3HP can also achieve high completion, particu-
larly when combined with adherence support strategies 
[25, 46]. The relevance of DOT versus SAT is particularly 
important for scale-up in resource limited settings, where 
DOT may not be feasible. Our findings therefore suggest 
that the shorter duration of 3HP and flexible delivery 
models can be considered as feasible.

Since the medicines used to treat LTBI can cause side 
effects, there is a need to consider risk and benefits of 
a new regimen. Common adverse events include gas-
trointestinal issues like nausea, vomiting, abdominal 
pain, fatigue, weakness and rashes. More serious reac-
tions, such as liver problems (indicated by jaundice or 
dark urine), tingling or numbness in extremities and 
easy bruising or bleeding, require immediate medi-
cal attention [46, 47]. In the current study, our analysis 
of grade-wise adverse outcomes adds further nuance. 
While overall ADRs were slightly more in 3HP, this was 
mainly because of mild to moderate (grade 1–2) events. 
In contrast, severe (grade 3–4) events were comparable 
between regimens, as the CI included unity, indicating no 
statistically significant difference. The hepatotoxicity was 
lower with 3HP. Moderate heterogeneity and the wide CI 
indicate the presence of inconsistency and imprecision 
in the estimates. This finding aligns with prior evidence 
showing that rifapentine based regimens may be associ-
ated with systemic or flu-like reactions but guarantee a 
substantially lower risk of isoniazid related liver injury 
[27, 47]. Low rates of ADRs due to 3HP regimen were 
also reported, which were mild, well-tolerated by patients 
and manageable by clinicians [46–48]. These low and less 
serious ADRs leads to fewer treatment interruptions. A 
cohort study reported that only 2% of patients on 3HP 
regimen were lost-to-follow-up due to ADRs as com-
pared to 4% in 9H regimen [33].

The 3HP has also shown comparable efficiency in pre-
venting TB disease [22]. In our exploratory analysis, the 

overall estimates of incidence of TB after completing 
LTBI treatment with 3HP was lower as compared to 9H 
regimen, However, this difference was not statistically 
significant, and the CI were wide, indicating substan-
tial imprecision. Notably, only three studies contributed 
to this outcome, with a small number of events, thereby 
limiting the statistical power of the analysis. Given these 
limitations, the available evidence supports comparable 
protection rather than definitive superiority of 3HP in 
preventing active TB. While modelling estimates suggest 
that in high burden setting shifting to 3HP regimen could 
lower overall TB incidence due to its higher adherence 
rate, our synthesis underscore uncertainty of evidence to 
make such recommendations [48].

Further, shorter duration regimens are increasingly 
preferred over longer courses for LTBI treatment, owing 
to their advantages in clinical feasibility and program-
matic efficiency. Our findings add to the body of evidence 
on TB prevention strategies in high burden settings, 
where losses across the LTBI cascade of care remain sub-
stantial. While these findings suggest the probable ben-
efit of 3HP, still the limited number of studies included 
and higher heterogeneity may impact the quality of the 
evidence.

Strengths and limitations of the study
This review has several strengths, such as its compre-
hensive synthesis of both randomized and real-world 
evidence. Rigorous risk of bias assessment, sensitivity 
analyses excluding high risk studies and evaluation of 
publication bias all support the robustness of our find-
ings. Additionally, stratification by grade-wise ADR 
severity and explicit assessment of hepatotoxicity pro-
vide clinically meaningful insights beyond aggregate 
safety outcomes. Nevertheless, considerable limitations 
should be noted. This review has the imbalance in com-
parator evidence, with most studies comparing 3HP to 
9H and only a small number evaluating 3HP versus 6H. 
As a result, conclusions regarding 3HP compared with 
6H should be interpreted with caution. Most of the con-
clusions were driven by observational subgroup, which 
showed substantial heterogeneity for several outcomes, 
particularly treatment completion and overall adverse 
events, reflecting differences in populations, settings, 
and delivery strategies. Finally, the number of stud-
ies reported TB incidence was small, limiting statistical 
power to detect differences in TB progression. This also 
limited the ability to assess whether the effectiveness of 
3HP varies across different epidemiological settings.

Conclusion
This systematic review and meta-analysis highlights the 
limited quality of evidence to support the clinical util-
ity of the 3HP regimen for the treatment of LTBI. While 
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the 3HP regimen was associated with higher treatment 
completion and lower hepatotoxicity compared to the 
9H regimen, with evidence on progression to active TB 
remains exploratory and imprecise, still the heterogene-
ity and limited studies constrain strong recommendation. 
Due to limited evidence directly comparing 3HP with 
6H, only treatment completion could be synthesized for 
this comparison, which favoured 3HP. However, these 
findings should be interpreted with caution because most 
estimates were driven by observational studies with sub-
stantial heterogeneity, and the certainty of evidence for 
key outcomes was low to very low using the GRADE 
approach.
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