
The new england  
journal of medicine

n engl j med 380;11  nejm.org  March 14, 2019 1001

established in 1812	 March 14, 2019	 vol. 380  no. 11

The authors’ full names, academic de‑
grees, and affiliations are listed in the 
Appendix. Address reprint requests to 
Dr. Chaisson at the Center for Tuberculo‑
sis Research, Johns Hopkins University 
School of Medicine, 1550 Orleans St., 
1M.08, Baltimore, MD 21287, or at 
rchaiss@​jhmi​.edu.

*	A complete list of the members of the 
BRIEF TB/A5279 Study Team is provided 
in the Supplementary Appendix, avail‑
able at NEJM.org.

N Engl J Med 2019;380:1001-11.
DOI: 10.1056/NEJMoa1806808
Copyright © 2019 Massachusetts Medical Society.

BACKGROUND
Tuberculosis is the leading killer of patients with human immunodeficiency virus (HIV) 
infection. Preventive therapy is effective, but current regimens are limited by poor im-
plementation and low completion rates.

METHODS
We conducted a randomized, open-label, phase 3 noninferiority trial comparing the 
efficacy and safety of a 1-month regimen of daily rifapentine plus isoniazid (1-month 
group) with 9 months of isoniazid alone (9-month group) in HIV-infected patients who 
were living in areas of high tuberculosis prevalence or who had evidence of latent tu-
berculosis infection. The primary end point was the first diagnosis of tuberculosis or 
death from tuberculosis or an unknown cause. Noninferiority would be shown if the 
upper limit of the 95% confidence interval for the between-group difference in the 
number of events per 100 person-years was less than 1.25.

RESULTS
A total of 3000 patients were enrolled and followed for a median of 3.3 years. Of these 
patients, 54% were women; the median CD4+ count was 470 cells per cubic millimeter, 
and half the patients were receiving antiretroviral therapy. The primary end point was 
reported in 32 of 1488 patients (2%) in the 1-month group and in 33 of 1498 (2%) in 
the 9-month group, for an incidence rate of 0.65 per 100 person-years and 0.67 per 100 
person-years, respectively (rate difference in the 1-month group, −0.02 per 100 person-
years; upper limit of the 95% confidence interval, 0.30). Serious adverse events occurred 
in 6% of the patients in the 1-month group and in 7% of those in the 9-month group 
(P = 0.07). The percentage of treatment completion was significantly higher in the 
1-month group than in the 9-month group (97% vs. 90%, P<0.001).

CONCLUSIONS
A 1-month regimen of rifapentine plus isoniazid was noninferior to 9 months of iso-
niazid alone for preventing tuberculosis in HIV-infected patients. The percentage of 
patients who completed treatment was significantly higher in the 1-month group. 
(Funded by the National Institute of Allergy and Infectious Diseases; BRIEF TB/A5279 
ClinicalTrials.gov number, NCT01404312.)
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Worldwide, approximately 1000 
persons with human immunodefi-
ciency virus (HIV) infection die from 

tuberculosis each day, including many who are 
receiving antiretroviral therapy.1 Preventive ther-
apy with isoniazid substantially reduces the risk 
of tuberculosis and death among patients with 
HIV infection and is recommended by the 
World Health Organization, but globally only a 
small proportion of those who are eligible to 
receive this therapy are actually treated.1-6 Clini-
cians and HIV treatment programs have been 
reluctant to implement isoniazid preventive 
therapy owing in part to concern about adher-
ence to 6 to 9 months of treatment, drug toxic-
ity, and the emergence of drug resistance.7 
Shorter courses of rifamycin-based preventive 
therapy are effective in HIV-infected patients, 
but the use of these regimens is also limited.8,9

In studies that used a murine model of la-
tent tuberculosis, daily treatment with rifapen-
tine plus isoniazid for 1 month was as effective 
as 3 months of weekly rifapentine plus isoniazid 
and at least as effective as 6 months of isoniazid 
alone.10,11 In the BRIEF TB/A5279 (Brief Rifa-
pentine–Isoniazid Efficacy for TB [Tuberculosis] 
Prevention/A5279) trial, we hypothesized that a 
1-month regimen of daily rifapentine plus iso-
niazid would be noninferior to 9 months of 
isoniazid alone for preventing tuberculosis in 
patients with HIV infection and that the shorter 
regimen would have better adherence and fewer 
adverse effects.

Methods

Trial Design and Patients

From May 2012 through November 2014, we 
conducted this randomized, open-label, phase 
3 noninferiority trial at 45 sites in 10 countries 
in Africa, Asia, South America, North America, 
and the Caribbean. Eligible patients had con-
firmed HIV infection, were 13 years of age or 
older, and either lived in an area with a tuber-
culosis prevalence of at least 60 cases per 
100,000 population or had a positive test for 
latent tuberculosis. We excluded from the trial 
patients who had known or suspected active 
tuberculosis on the basis of clinical evaluation 
or who had recently received treatment for tu-
berculosis. Also excluded were pregnant or breast-

feeding women and patients with elevated liver-
enzyme levels or a body weight of less than 30 kg. 
Antiretroviral therapy with the use of efavirenz 
or nevirapine was permitted for the first month 
of trial participation, with any other regimen 
permitted after the first month.12 Patients were 
stratified according to antiretroviral-therapy 
status and CD4+ cell count at baseline.

Patients underwent randomization in a 1:1 
ratio to receive either 4 weeks of rifapentine (at 
a dose of 300 mg daily for a weight of <35 kg, 
450 mg daily for a weight of 35 to 45 kg, and 
600 mg for a weight of >45 kg) plus isoniazid 
at a dose of 300 mg daily (1-month group) or 
36 weeks of isoniazid alone at a dose of 300 mg 
daily (9-month group). All the patients received 
pyridoxine with each dose of a trial medication. 
Treatment was administered by the patients.

All the patients were followed until Novem-
ber 14, 2017, which was 3 years after the last 
patient had been enrolled. Trial visits were con-
ducted at weeks 2, 4, 8, 12, 16, 20, 24, and 36 
and every 12 weeks thereafter. Patients in the 
1-month group were allowed 8 weeks to com-
plete treatment, whereas those in the 9-month 
group were allowed 54 weeks to accommodate 
possible interruptions because of toxic effects. 
Treatment completion was defined as patient-
reported adherence to the trial regimen for the 
duration of the trial.

End Points

The primary end point in this time-to-event 
trial was the first diagnosis of active tuberculo-
sis, death from tuberculosis, or death from an 
unknown cause. Secondary end points were 
safety, side-effect profile, death from any cause, 
and death from an unknown cause or causes 
unrelated to tuberculosis. Each end point was 
reviewed by one of two independent experts 
who were unaware of trial-group assignments. 
The criteria for the diagnosis of tuberculosis 
were defined in Appendix 100 of the Division of 
AIDS of the National Institute of Allergy and 
Infectious Diseases. Ascertainment of adverse 
events was conducted through week 156 in the 
two trial groups; additional pill counts and 
adherence assessments occurred from week 4 
through week 36 in the 9-month group. All 
adverse events were graded according to the 
Division of AIDS table regardless of possible 
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relationship to the trial medications. (Details 
are provided in the Supplementary Appendix, 
available with the full text of this article at 
NEJM.org.)

Trial Oversight

Members of the protocol team from the AIDS 
Clinical Trials Group and the International Mater-
nal–Pediatric–Adolescent AIDS Clinical Trials 
Network designed and implemented the trial 
and analyzed the data. (The protocol team in-
cluded some of the authors as well as persons 
listed in the acknowledgment statement at the 
end of the article.) Sanofi provided rifapentine 
and financial support for the procurement of 
isoniazid, and a company representative par-
ticipated on the protocol team.

All the authors vouch for the completeness 
and accuracy of the data and for the adherence 
of the trial to the protocol (available at NEJM.org). 
The protocol was approved by the institutional 
review board at each site; all the patients pro-
vided written informed consent. The trial was 
monitored by the African data and safety moni-
toring board of the National Institute of Allergy 
and Infectious Diseases.

Statistical Analysis

We used a noninferiority design to test the hy-
pothesis that the efficacy of the 1-month regi-
men would be noninferior to that of the 
9-month regimen in preventing the primary 
end point. We assumed that the incidence of 
tuberculosis in the 9-month group would be 
2.00 cases per 100 person-years on the basis of 
the results of previous studies of tuberculosis 
preventive therapy in HIV-infected adults in south-
ern Africa.8,13

Noninferiority would be shown if the upper 
limit of the 95% confidence interval for the 
between-group difference in the number of 
events per 100 person-years was less than 1.25. 
Kaplan–Meier estimates of the time until the 
primary end point in each group were com-
puted, both overall and within each stratum of 
CD4+ count. For the primary end point, data 
from patients who had been lost to follow-up or 
had died from known causes unrelated to tu-
berculosis were censored at the time of the last 
assessment or death. We conducted one interim 
analysis using the Haybittle–Peto boundary. We 

set the noninferiority margin at 1.25 events per 
100 person-years as the boundary for the upper 
limit of the 95% confidence interval of the be-
tween-group difference, since it ensured the 
preservation of a reasonable amount of the 
treatment effect of the 9-month regimen over 
that of placebo, as determined from the results 
of earlier studies of isoniazid. (Details regard-
ing this estimation are provided in the proto-
col.) The boundary represents the limits of a 
95% confidence interval so that if noninferior-
ity was confirmed, the observed rate in the 
1-month group would be substantially less than 
the noninferiority margin.

On the basis of these calculations, we deter-
mined that the enrollment of 2452 patients 
would provide the trial with a power of 90% to 
confirm noninferiority at a one-sided signifi-
cance level of 0.025 (i.e., a two-sided level of 
0.05). We subsequently increased the enroll-
ment to 3000 patients to permit the evaluation 
of essential subgroups with some precision. We 
also included upward adjustments for interim 
monitoring and for a combined loss to follow-up 
plus a death rate from nontuberculosis causes 
of 10% and a 2% increase for interim moni
toring.

We used a modified intention-to-treat meth-
od for the primary analysis, which included all 
the patients who had received at least one dose 
of a trial medication. We used the Mantel–
Haenszel method to estimate standardized in-
cidence rates and incidence rate differences 
with 95% confidence intervals using the PROC 
STDRATE procedure in SAS software, version 
9.4 (SAS Institute). Before the analyses were 
conducted, the lower two categories of CD4+ 
count were collapsed into one category (≤250 
cells per cubic millimeter), since there were few 
patients in those categories.

We also conducted a per-protocol analysis, 
which included all the patients from the modi-
fied intention-to-treat population who had com-
pleted treatment or who had died or received a 
diagnosis of tuberculosis while they were receiv-
ing treatment. In additional sensitivity analyses, 
data regarding deaths from unknown causes 
were either censored at the time of death or 
treated as competing risks.

In analyses of safety and side-effect profiles, 
we considered the proportions of patients with 
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serious adverse events, targeted safety events, 
and treatment discontinuations or modifica-
tions because of toxicity. For serious adverse 
events and targeted safety events, we estimated 
the difference in the proportions of patients 
who had at least one event and used Fisher’s 
exact test to calculate P values. We also esti-
mated the incidence of grade 3 or 4 safety end 
points and compared them using a negative bi-
nomial model. For side-effect profiles, we used 
a proportional-odds model to estimate the odds 
of being in a better ordinal category within the 

hierarchy of no discontinuation, temporary treat-
ment interruption, and permanent discontinua-
tion because of toxicity. All the patients com-
pleted a medication-adherence questionnaire at 
weeks 2 and 4, and those in the 9-month group 
completed the questionnaire every 4 weeks 
thereafter until week 36.14

Results

Patients

Of the 3000 patients who were enrolled in the 
trial, 14 never received a dose of trial medica-
tion and were excluded from the primary 
analysis (Fig. 1). The baseline characteristics of 
the patients were similar in the two groups 
(Table 1). A total of 1614 patients (54%) were 
women; the median CD4+ count was 470 cells 
per cubic millimeter (interquartile range, 346 to 
635). Fifty percent of the patients were receiv-
ing antiretroviral therapy at entry, and 77% of 
these patients had an undetectable HIV viral 
load (HIV RNA, <40 copies per milliliter).

Among all the patients, 97% were from areas 
with a high prevalence of tuberculosis (≥60 
cases per 100,000 population), and 692 (23%) 
had a positive tuberculin skin test, a positive 
result on the interferon-γ release assay, or both. 
Overall, patient-reported adherence to treatment 
was 90% or more in each group; treatment was 
completed in 97% of the patients in the 1-month 
group and in 90% of those in the 9-month 
group (P<0.001). A total of 18% of the patients 
in each group were lost to follow-up. In each 
group, the median time of participation in the 
trial was approximately 3.3 years, and adher-
ence to scheduled visits averaged more than 
95% among those who were still participating 
in the trial at a given week.

Among the patients who were not receiving 
antiretroviral therapy at entry, such treatment 
was initiated by 87% of those in the 1-month 
group and 85% in the 9-month group during 
follow-up, with a median uptake time of 12.0 
months (interquartile range, 1.9 to 30.9) in the 
1-month group and 11.7 months (interquartile 
range, 1.2 to 33.3) in the 9-month group. Among 
the patients in the two groups who did not 
initiate antiretroviral therapy, 75% had discon-
tinued the trial early and 72% had fewer than 
3 years of follow-up.

Figure 1. Enrollment and Follow-up.

3000 Underwent randomization

3696 Patients were assessed for eligibility

696 Were excluded
618 Did not meet inclusion

criteria
61 Declined to participate
17 Had other reason

1504 Were assigned to receive 9-mo
intervention

1498 Received assigned intervention
6 Declined to participate or never

returned to clinic

1496 Were assigned to receive 1-mo
intervention

1488 Received assigned intervention
8 Declined to participate or never

returned to clinic

156 Discontinued intervention
25 Had toxic event
11 Received diagnosis of tuberculosis
7 Died
6 Were pregnant

107 Had other reason
284 Were lost to follow-up

21 Could not be treated at trial site
263 Discontinued trial prematurely

44 Discontinued intervention
16 Had toxic event
1 Died
1 Was pregnant

26 Had other reason 
277 Were lost to follow-up

22 Could not be treated at trial site
255 Discontinued trial prematurely

1498 Were included in the modified
intention-to-treat analysis

6 Never started treatment and
were excluded from analysis

1381 Were included in the per-protocol
analysis, in which discontinuations
(unless caused by clinical events,
severe toxic events, or death) were
excluded

1488 Were included in the modified
intention-to-treat analysis

8 Never started treatment and
were excluded from analysis

1456 Were included in the per-protocol
analysis, in which discontinuations
(unless caused by clinical events,
severe toxic events, or death) were
excluded
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Characteristic
1-Month Group 

(N = 1496)
9-Month Group 

(N = 1504)
All Patients 
(N = 3000)

Continent of residence — no. (%)

Africa 772 (52) 781 (52) 1553 (52)

Asia 121 (8) 124 (8) 245 (8)

South America 360 (24) 355 (24) 715 (24)

North America 243 (16) 244 (16) 487 (16)

Median age (IQR) — yr 35 (28–43) 35 (28–43) 35 (28–43)

Sex — no. (%)

Male 694 (46) 692 (46) 1386 (46)

Female 802 (54) 812 (54) 1614 (54)

Race or ethnic group — no. (%)†

Black non-Hispanic 992 (66) 991 (66) 1983 (66)

White non-Hispanic 16 (1) 12 (1) 28 (1)

Asian or Pacific Islander 122 (8) 128 (9) 250 (8)

Hispanic 361 (24) 369 (25) 730 (24)

Unknown 5 (<1) 4 (<1) 9 (<1)

Median body-mass index (IQR)‡ 23.6 (20.9–27.1) 23.5 (20.8–26.9) 23.5 (20.9–27.1)

CD4+ count

Median (IQR) — no. of cells/mm3 473 (349–636) 469 (341–634) 470 (346–635)

Patients — no. (%)

>250 cells/mm3 1299 (87) 1302 (87) 2601 (87)

100 to ≤250 cells/mm3 160 (11) 165 (11) 325 (11)

<100 cells/mm3 37 (2) 37 (2) 74 (2)

Receipt of antiretroviral therapy at entry — no. (%)

Efavirenz-based regimen 650 (43) 649 (43) 1299 (43)

Nevirapine-based regimen 97 (6) 100 (7) 197 (7)

Other 3 (<1) 6 (<1) 9 (<1)

None 746 (50) 749 (50) 1495 (50)

Viral load in patients receiving antiretroviral therapy 
— no./total no.(%)

Undetectable — <40 copies/ml 569/750 (76) 586/755 (78) 1155/1505 (77)

Detectable — ≥40 copies/ml 154/750 (21) 143/755 (19) 297/1505 (20)

Unavailable 27/750 (4) 26/755 (3) 53/1505 (4)

Previous diagnosis of tuberculosis — no. (%) 82 (5) 89 (6) 171 (6)

Tuberculin skin test — no. (%)

Positive 311 (21) 324 (22) 635 (21)

Negative 1033 (69) 1021 (68) 2054 (68)

Not done 152 (10) 159 (11) 311 (10)

IGRA for tuberculosis — no. (%)§

Positive 36 (2) 37 (2) 73 (2)

Negative 1 (<1) 2 (<1) 3 (<1)

Not done 1459 (98) 1465 (97) 2924 (97)

*	�Patients in the 1-month group were assigned to receive a regimen of daily rifapentine plus isoniazid, and those in the 
9-month group were assigned to receive daily isoniazid alone. Percentages may not total 100 because of rounding. IQR 
denotes interquartile range.

†	�Race or ethnic group was reported by the patients.
‡	�The body-mass index is the weight in kilograms divided by the square of the height in meters.
§	� Results of the interferon-γ release assay (IGRA) were available only for patients at sites in the United States.

Table 1. Characteristics of the Patients at Baseline.*
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End Points

The primary end point occurred in 32 of 1488 
patients (2%) in the 1-month group and in 33 
of 1498 (2%) in the 9-month group, with inci-
dence rates of 0.65 and 0.67 per 100 person-
years, respectively, for a between-group differ-
ence of −0.02 per 100 person-years (95% 
confidence interval [CI], −0.35 to 0.30) (Table 2 
and Fig.  2). Active tuberculosis accounted for 
29 of 32 events (91%), including 18 confirmed 
events and 11 probable events, in the 1-month 
group and for 26 of 33 events (79%), including 
14 confirmed events, 10 probable events, and 
2  tuberculosis-related deaths, in the 9-month 
group. There were 3 deaths from unknown 
causes in the 1-month group and 7 in the 
9-month group. A total of 6 tuberculosis-related 
deaths (3 in each group, including 1 death attrib-
uted to tuberculosis immune reconstitution in-
flammatory syndrome) were reported.

The results of the per-protocol analysis were 
similar to those of the primary analysis, with 
incidence rates of 0.64 and 0.61 per 100 person-
years in the 1-month group and the 9-month 
group, respectively, for a between-group differ-

ence of 0.02 per 100 person-years (95% CI, 
−0.30 to 0.34). The results were also similar in 
sensitivity analyses in which deaths from un-
known causes were censored at the time of death 
or were treated as competing risks.

The percentage of patients with the primary 
end point was higher among those with evidence 
of latent tuberculosis infection and among those 
who were not receiving antiretroviral therapy at 
enrollment, although such differences were not 
significant (Table  2). The primary end point 
occurred in a higher proportion of women in 
the 1-month group than in the 9-month group, 
but the difference was not significant; con-
versely, the incidence of the primary end point 
was lower among men in the 1-month group 
than among those in the 9-month group (Ta-
ble 2). Among patients with a CD4+ count of 
250 cells per cubic millimeter or less at base-
line, the incidence of the primary end point 
was slightly higher in the 1-month group than 
in the 9-month group, whereas among those 
with a CD4+ count of more than 250 cells per 
cubic millimeter, the incidence was slightly 
lower in the 1-month group, although neither of 

Variable 1-Month Group 9-Month Group
Difference in Incidence Rate 

(95% CI)†

no. of events/ 
person-yr

incidence rate/ 
100 person-yr

no. of events/ 
person-yr

incidence rate/ 
100 person-yr

All patients 32/4926 0.65 33/4896 0.67 −0.02 (−0.35 to 0.30)

Per-protocol analysis 31/4876 0.64 29/4718 0.61 0.02 (−0.30 to 0.34)

Status on tuberculin skin test or IGRA

Positive 10/1110 0.90 11/1137 0.97 −0.07 (−0.87 to 0.73)

Negative or unknown 22/3815 0.58 22/3759 0.59 −0.01 (−0.35 to 0.34)

Receipt of antiretroviral therapy at entry

Yes 13/2381 0.55 15/2387 0.63 −0.08 (−0.52 to 0.35)

No 19/2545 0.75 18/2508 0.72 0.03 (−0.44 to 0.50)

Screening CD4+ count

≤250 cells/mm3 12/621 1.93 8/628 1.28 0.66 (−0.75 to 2.06)

>250 cells/mm3 20/4304 0.47 25/4268 0.59 −0.12 (−0.43 to 0.19)

Sex

Male 11/2303 0.48 15/2293 0.65 −0.18 (−0.61 to 0.26)

Female 21/2623 0.80 18/2603 0.69 0.11 (−0.36 to 0.58)

*	�The primary end point was a diagnosis of tuberculosis or death from tuberculosis or an unknown cause.
†	�This difference is the incidence rate in the 1-month group minus the rate in the 9-month group, so negative values indicate a lower risk in 

the 1-month group.

Table 2. Univariate Analysis of Risk Factors for the Primary End Point.*
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these differences was significant (Table 2 and 
Fig. 2B and 2C).

In one patient in each group, tuberculosis 
caused by a rifampin-resistant strain developed. 
In three patients (two in the 1-month group 
and one in the 9-month group), tuberculosis 
caused by an isoniazid-resistant strain was di-
agnosed.

Adverse Events

The patients who discontinued treatment be-
cause of toxic effects included 16 (1%) in the 
1-month group and 25 (2%) in the 9-month 
group; treatment was withheld for more than 
7 days in 11 patients and 31 patients (1% vs. 
2%), respectively. The proportional odds ratio 
for discontinuing or withholding a trial regimen 
was 2.09 (95% CI, 1.32 to 3.33) favoring the 
1-month regimen.

During the entire follow-up period, serious 
adverse events of any grade occurred in 83 pa-
tients (6%) in the 1-month group and in 108 
(7%) in the 9-month group (P = 0.07). (Serious 
adverse events of grades 3 through 5 are listed 
in Table 3.) Prespecified targeted safety events 
(including nausea and vomiting, rash, drug-
associated fever, elevated liver-enzyme levels, 
and peripheral neuropathy) of grade 3 or higher 
occurred in 44 patients (3%) in the 1-month 
group and in 52 (3%) in the 9-month group 
(P = 0.47). An analysis of the rates of combined 
grade 3 and 4 serious adverse events and tar-
geted safety events over the entire follow-up 
period showed that fewer events occurred in 
the 1-month group than in the 9-month group 
(2.9 vs. 4.6 events per 100 person-years) 
(P = 0.01). Data from patients in the two groups 
were censored at the time they discontinued the 
trial or had a primary end point, regardless of 

Figure 2. Kaplan–Meier Analysis of the Primary End 
Point.

Shown are the percentages of patients who were free 
from the primary end point — the diagnosis of tuber‑
culosis or death from tuberculosis or an unknown 
cause — among all the patients (Panel A), among 
those with a CD4+ count of 250 cells per cubic milli‑
meter or less (Panel B), and among those with a CD4+ 
count of more than 250 cells (Panel C), according to 
the receipt of either a 1-month regimen of daily rifa‑
pentine plus isoniazid (1-month group) or 9 months  
of isoniazid alone (9-month group).
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the treatment duration. Elevations in liver-enzyme 
levels of grade 3 or greater and neurologic tox-
icity were less common in the 1-month group 
than in the 9-month group (2% vs. 3% and 1% 
vs. 2%, respectively), whereas neutropenia of 
grade 3 or higher was more common in the 
1-month group (2% vs. 1%). (Details regarding 
adverse events are provided in the Supplemen-
tary Appendix.)

Discussion

In this trial, we found that 1 month of daily 
rifapentine plus isoniazid was noninferior to 
daily isoniazid for 9 months for the prevention 
of tuberculosis in HIV-infected adults and ado-
lescents. Patients in the 1-month group had a 
lower incidence of adverse events and were 
more likely to complete treatment than were 
those in the 9-month group. Because the trial 
was open-label, the outcomes that were mea-
sured reflect the pragmatic effectiveness of the 
1-month regimen. However, the high degree of 

adherence in the two groups suggests that the 
trial design also captured the clinical efficacy 
of the shorter regimen.

Despite extensive high-quality evidence sup-
porting the efficacy of preventive therapy for 
tuberculosis and recommendations from the 
World Health Organization and others, the use 
of such an intervention worldwide has been 
low.1,3,4,7,15 In 2017, fewer than 1 million HIV-
infected patients received preventive treatment, 
with an estimated 30 million eligible.1 Imple-
mentation of tuberculosis preventive therapy in 
patients with HIV infection has been hampered 
by operational concerns, poor adherence to long-
duration regimens, concern about drug resis-
tance, drug–drug interactions with antiretrovi-
ral agents, and skepticism about the effect of 
this strategy during a time when antiretroviral 
therapy was being increasingly prescribed.15-17 
Several studies have shown that isoniazid ther-
apy reduces the risk of death regardless of the 
receipt of antiretroviral therapy among HIV-
infected patients.18-20

Adverse Event
1-Month Group 

(N = 1488)
9-Month Group 

(N = 1498)

Grade 3 Grade 4 Grade 5 Grades 3–5 Grade 3 Grade 4 Grade 5 Grades 3–5

number of patients (percent)

Targeted adverse event† 34 9 1 44 (3) 32 20 0 52 (3)

Serious adverse event 41 22 12 75 (5) 49 25 19 93 (6)

Any systemic event 101 9 1 111 (7) 123 12 0 135 (9)

Any adverse event 198 47 5 250 (17) 213 59 2 274 (18)

Hematologic event 41 22 0 63 (4) 36 21 0 57 (4)

Thrombocytopenia 0 3 0 3 (<1) 4 1 0 5 (<1)

Anemia 6 14 0 20 (1) 8 18 0 26 (2)

Neutropenia 28 8 0 36 (2) 16 2 0 18 (1)

Hepatic event 19 9 0 28 (2) 24 18 0 42 (3)

Gastrointestinal event 29 1 1 31 (2) 22 2 0 24 (2)

Dermatologic event 8 0 0 8 (1) 11 0 0 11 (1)

Neurologic event 12 2 0 14 (1) 25 4 1 30 (2)

*	�There was a significant between-group difference in neutropenia and in neurologic events (P = 0.02 for both comparisons) at an alpha level 
of 0.05 with no adjustment for multiple comparisons.

†	�Targeted adverse events included nausea and vomiting, rash, drug-associated fever, elevated liver-enzyme levels, and peripheral neuropathy.

Table 3. Adverse Events of Grade 3 or Greater.*
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In research settings, moderately good adher-
ence was shown with longer durations of iso-
niazid preventive therapy, but only 50 to 70% of 
the patients at increased risk for tuberculosis 
completed 6 to 9 months of isoniazid therapy 
in programmatic settings.21,22 Shortening treat-
ment to 3 months with supervised weekly admin-
istration of rifapentine and isoniazid increased 
completion rates to 87 to 96% in research set-
tings and to 82% in clinical practice.8,9,21 In our 
trial, 97% of the patients who started 1 month 
of self-administered rifapentine plus isoniazid 
completed the regimen, and completion rates of 
9 months of isoniazid therapy were also high.

Adverse drug reactions, including hepato-
toxicity, are an important concern that influ-
ences the use of tuberculosis preventive thera-
py.22-27 There were significantly fewer treatment 
interruptions or discontinuations because of drug 
toxicity in the 1-month group than in the 9-month 
group. Cases of hepatotoxicity and peripheral 
neuropathy were unusual in the 1-month group 
(2% of recipients), and no hypersensitivity reac-
tions were reported.28,29

Concern about the development of drug-
resistant tuberculosis is also a barrier to the 
implementation of preventive therapy, despite a 
lack of evidence, even in areas with high back-
ground rates of drug-resistant tuberculosis.8,26 
We observed low rates of drug-resistant tuber-
culosis among patients in whom active tubercu-
losis disease developed, a finding that was 
consistent with the background prevalence of 
resistance in the participating countries. Final
ly, although rates of tuberculosis were higher 
among patients with evidence of latent infec-
tion, we found that the 1-month regimen was 
noninferior to the 9-month regimen in HIV-
infected patients without evidence of latent in-
fection. The TEMPRANO trial confirmed the 
superiority of isoniazid over placebo for pre-
venting tuberculosis and death in HIV-infected 
patients who had a negative test for latent tu-
berculosis infection. Our results show the non-
inferiority of a 1-month regimen of rifapentine 
plus isoniazid to 9 months of isoniazid alone in 
such patients.3,4

Our trial has several limitations. We enrolled 
only adults who were not pregnant or breast-
feeding and adolescents (≥13 years of age) with 

HIV infection, so the effectiveness of the 1-month 
regimen in HIV-uninfected persons, younger 
children, and pregnant women is not known. 
The overall tuberculosis incidence that was ob-
served in our trial was lower than expected at 
approximately 0.70 per 100 person-years, which 
limited our ability to evaluate differences in sub-
groups with precision. In particular, the num-
ber of patients with a CD4+ count of less than 
250 cells per cubic millimeter was small, and 
neither inferiority nor noninferiority of the 
1-month regimen was shown in this stratum. 
We had based our assumptions on the evidence 
that was available during the trial development, 
but this did not include more recent studies 
showing an independent benefit from antiretro-
viral therapy in preventing tuberculosis.3-5 Ap-
proximately half the patients in our trial were 
receiving antiretroviral therapy at trial entry, 
and more than 90% were receiving such ther
apy at trial completion. We previously had found 
that the coadministration of rifapentine and 
isoniazid with efavirenz did not adversely affect 
efavirenz concentrations, but future studies are 
likely to investigate more contemporary antiret-
roviral agents, such as integrase strand transfer 
inhibitors, including dolutegravir.12,29,30

In conclusion, our results showed that 1 month 
of daily rifapentine plus isoniazid was noninfe-
rior to 9 months of isoniazid in preventing tu-
berculosis in high-risk patients with HIV infec-
tion, as predicted by the murine model.10,11
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