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Abstract
Latent tuberculosis infection influences a quarter (1.7 billion people) of the world’s population and is a
critical driver of the broad global burden of active tuberculosis in all settings. When left untreated, 5%–
15% of patients with latent tuberculosis infection will eventually advance active tuberculosis, with the
pitfall of progression being highest during the first two years following primary infection. The choice
between the 12‐dose once‐weekly regimen and distinctive confirmed latent tuberculosis infection
management regimens based on various factors, involving the feasibility of directly observed therapy,
resources for medicine procurement and patient monitoring, medical and social situations of the patient
that perhaps influences management completion and, preferences of the patient and the prescribing
physician. Individuals who wish to avoid pregnancy should know that rifapentine (like distinctive
rifamycin) reduces the effectiveness of hormonal contraceptives. These individuals should thought-out
using a different, or additional, form of contraception when receiving rifapentine-based tuberculosis
preventive therapy. A short-course regimen named 3HP, constituting once-weekly high-dose rifapentine
(RPT) plus isoniazid (INH) for a total 12 doses, is recently gaining popularity for latent tuberculosis
infection treatment because its completion rate approaches 90% and it is as effective as and less
hepatotoxic (0%–1.5% vs 1.2%–5.3%) than 9-month daily INH (9H).
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Introduction
Latent tuberculosis infection (LTBI) is described by an
infection with Mycobacterium tuberculosis without any
diagnosable
symptoms,
radiological,
or
microbiological confirmation of active disease [1]. On
the other hand, the spectrum of latent tuberculosis
infection is active disease, often typically described by
reclamation and outgrowth of Mycobacterium
tuberculosis in culture from the influenced individual
[2, 3]. From a public health point of view, tuberculosis

is as much a reflection of meager social circumstances
as it is a biomedical situation. Those who are poorest
are at highest peril of both exposures to Mycobacterium
tuberculosis, and progression from latent infection to
active disease [4]. The WHO estimates that 23% of the
world’s population has LTBI and is at risk of
developing active disease [5]. LTBI treatment has
evolved over decades. Currently, novel rifapentinebased regimens have observed efficacy in suppressing
tuberculosis disease with much shorter management
durations. In addition, these regimens have revealed
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equal or better safety profiles and higher patient
compliance [6]. The aim of LTBI management is to
decrease the pitfall of reactivation. Management with
isoniazid (INH) is the traditional standard and regimens
of six and nine months of INH have been
recommended. However, the prolonged course of
management necessitated with INH has led to
advancement of various optional rifamycin-based
regimens. The World Health Organization recently
recommends the following regimens as alternatives for
LTBI treatment: six months of daily INH (INH-6), nine
months of daily INH (INH-9), INH and rifapentine
once weekly for twelve weeks (INH/RPT-3), three to
four months daily INH plus rifampin (INH/RFMP 3–4),
and three to four months daily rifampin alone (RFMP
3–4). INH/RPT-3 is a relatively fresh regimen, the
simplicity and short duration of which offer
considerable appeal. The prevention of TB trial, a wide
randomized controlled trial (RCT) of INH/RPT-3,
currently reported non-inferiority to the standard LTBI
management regimen of INH-9 [7-9]. Management of
LTBI in people at more pitfalls for development to
active TB is a chief technique for controlling and
excluding TB. For individuals with LTBI, isoniazid
(INH) treatment for six to twelve months has been
observed to decrease the pitfall for development to
active TB disease by 60%–90% ]10, 11]. However,
because of the INH regimen’s long management
duration, dearth of patient tolerability and pitfall for
hepatotoxicity, its effectiveness in suppressing TB
disease has been blocked by insufficient acceptance and
low management completion rates [12]. Latent
tuberculosis infection (LTBI) is an asymptomatic
immunological state of heightened subsequent pitfall of
active tuberculosis (TB). Approximately 1/4 of the
global population is estimated to have LTBI [13].
Hence, to achieve the aims of the End TB strategy by
2035, management for LTBI is respected as an
irreplaceable constituent of public health policy [14,
15]. A short-course regimen named 3HP, constituting
once-weekly high-dose rifapentine (RPT) plus
isoniazid (INH) for a total 12 doses, is recently
obtaining popularity for LTBI management because its
completion rate approaches 90% and it is as effective as
and less hepatotoxic (0%–1.5% vs 1.2%–5.3%) than 9month daily INH (9H). However, approximately half

of subjects taking 3HP experience adverse drug
reactions; delineated as any unintended, detrimental
events attributed to the regular usage of study
medications [16, 17]. The choice between the 12‐dose
once‐weekly regimen and distinctive confirmed LTBI
management regimens based on various factors,
involving the feasibility of DOT, resources for
medicine procurement and patient monitoring, medical
and social situations of the patient that perhaps
influence management completion and, preferences of
the patient and the prescribing physician. When
choosing a regimen for LTBI, thought-out possible
important rifampin‐associated medicine interactions
involving, but not restrained to hormonal
contraceptives, antiretrovirals, and anticoagulants.
Usage of a non‐hormonal birth‐control technique is
recommended when rifampin or rifapentine is
administered to a sexually active female. Recently, a
three month once-weekly regimen with rifapentine plus
isoniazid (3HP, both with a maximum dose of 900 mg)
is the shortest regimen recommended by the WHO [18,
19]. A current-completed large-scale clinical trial of
isoniazid plus rifapentine given weekly for 3 months
(the inhibit TB study) resulted the efficacy of this
shorter regimen to be non-inferior to isoniazid
monotherapy but with much better completion rates
[20]. However, in this survey directly-observed therapy
(DOT) was used to ameliorate adherence, greatly
accelerating the regimen’s cost [21, 22]. CDC continues
to recommend 3HP for management of LTBI in adults
and nowadays recommends usage of 3HP 1) in persons
with LTBI aged 2–17 years; 2) in persons with LTBI
who have HIV infection, involving acquired
immunodeficiency syndrome (AIDS), and are receiving
antiretroviral drugs with acceptable drug-drug
interactions with rifapentine; and 3) by DOT or selfadministered therapy (SAT) in persons aged ≥2 years
[23, 24]. The 12‐dose regimen is not recommended for:
children younger than two years of age; people with
HIV/AIDS who are receiving antiretroviral treatment
[25]; people who are known or familiarized to have
been infected with INH or rifampin (RIF) resistant M.
tuberculosis; pregnant women, including adolescents,
or women anticipating to become pregnant while taking
this regimen. Rifapentine differs structurally from
rifampin, having a cyclopentyl ring as a side chain
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instead of a methyl group. This structural change affects
the PK of rifapentine significantly. It has highly protein
binding (around 99%), and because of that protein
binding, a longer elimination half-life analogized to
rifampin. Rifapentine was confirmed by the FDA in
1998. Because of its long elimination t1/2, it can be
dosed once weekly along with isoniazid (INH) in the
management of latent TB. An ultrashort course regimen
of four weeks of daily rifapentine plus INH is now
being evaluated for management of LTBI [26, 27]. Like
distinctive rifamycin, rifapentine also has the implicit
to antecedent of adverse events, involving
hepatotoxicity [28]. People living with HIV V in areas
where malaria or solemn bacterial infections are
frequent should take 3HP together with trimethoprim
and sulfamethoxazole to prevent severe bacterial
infections such as pneumonia or toxoplasmosis.

Mechanism of action: Like distinctive rifamycin,
rifapentine suppresses bacterial DNA-dependent RNA
polymerase. Rifamycin are unique among medicines
that function by this mechanism, because the
suppression of RNA polymerase will happen even
when enzyme exposure to the medicine is very brief in
otherwise metabolically dormant organisms; this has
implications for the usage of these medicines for
treatment of LTBI [29].

bioavailability by fifty one percent when used as single
doses in patients who were infected with HIV [32].
Zvada et al.revealed that meal type impacted
absorption; fat rich meals escalated the oral
bioavailability of rifapentine by eight six percent, bulk
meager-fat meals by thirty three percent, and bulk fat
rich meal by forty six percent, and high-fluid, low-fat
meal by 49% [33]. The consequences of high-fat food,
accelerating the bioavailability of rifapentine, were
attested in subsequent studies. This is of course quite
distinctive from rifampin, whose bioavailability is
highest in a fasting state [34]. Rifapentine is
metabolized by arylacetamide deacetylase. The
medication is metabolized consummately by the liver
and is excreted substantially (70%) in feces. The
medicine is metabolized by hydrolysis and
deacetylation to 25-O-desacetyl rifapentine, which is
microbiologically active, rendering 38% of the drug’s
overall activity [35]. Clearance of rifapentine increases
with increasing duration of drug exposure. In a singledose pk survey including patients with several levels of
hepatic dysfunction, rifapentine was well tolerated,
regardless of the aetiology or severity of hepatic
dysfunction. Patients with hepatic and/or renal
impairment should be monitored closely when
receiving rifapentine. Because the medicine and its
metabolite are highly protein bound (98%),
hemodialysis would not be anticipated to accelerate
their elimination [36, 37].

Pharmacokinetics: After
oral
administration,
rifapentine is highly absorbed from the GIT, reaching
peak serum concentrations in five to six hours. The
absolute bioavailability of rifapentine is not known, but
the relative bioavailability of 600 mg in patients with
TB compared to healthy adults was found to be ~70%.
Rifapentine is 97–99% protein bound, mainly to
albumin. The volume of distribution of rifapentine in
adults ranges from 70.2 ± 9.1 L and 1.4 ± 0.81 L/kg in
children [30]. The mean rifapentine elimination t1/2
ranges from 13.2 to 14.1 hours. The active metabolite
reaches peak concentration in 14.4–17.8 hours, and the
mean elimination t1/2 is 13.3–24.3 hours. The effect of
food, however, significantly affects rifapentine’s
bioavailability, as demonstrated in several studies [31].
Keung demonstrated that fat elevated rifapentine

Drug interactions: Isoniazid may interact with foods
containing tyramine/histamine (such as cheese, red
wine, certain types of fish). This interaction may cause
increased
blood
pressure,
flushing
of
the skin, headache, dizziness, or fast/pounding
heartbeat. Individuals who wish to avoid pregnancy
should know that rifapentine (like distinctive
rifamycin) reduces the effectiveness of hormonal
contraceptives. These individuals should thought-out
using a distinctive, or additional, form of contraception
when receiving rifapentine-based TPT. Rifapentine
induces cytochrome P450 enzymes and can also
accelerate the metabolism of certain drugs, such as birth
control pills and antiretroviral drugs, methadone,
warfarin, b-blockers, benzodiazepines, and oral
anticoagulants [38, 39]. While daily rifapentine

Pathophysiology
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decreases the concentrations of moxifloxacin, a
medicine metabolized by phase II enzymes,
importantly,
thrice-weekly
rifapentine
lowers
moxifloxacin exposures solely modestly, and onceweekly rifapentine has a negligible effect on
moxifloxacin exposures. Rifapentine decreases the
trough concentrations of raltegravir, a medicine
metabolized by UGT1A1, by about 41% with daily
dosing, but this decrement is not considered to be
clinically significant. Interestingly, a survey that
evaluated the outcome of rifapentine and rifampin on
the concentration of bedaquline revealed that
rifapentine 600 mg daily found in 3.96-fold elevate in
the clearance of bedaquiline [40].
Safety profile of 3HP in children and young people:
3HP can be used by adolescents and children as young
as 2 years of age. The medicine has not yet been
surveyed in children under 2 years; however, a study
looking at safety and optimal dosing of 3HP in this age
group will commenced in 2019. The survey is using a
child-friendly formulation of 3HP advanced by Sanofi
that dissolves in water and tastes like mango. While
waiting for the sequences of this survey, infants and
children under 2 years who need TPT can take either
3HR or 6 months of isoniazid (6H). 6H is selected for
children with HIV receiving nevirapine, lopinavirritonavir, or dolutegravir because it does not necessitate
ARV dose adjustments [41, 42].
Safety profile of 3HP in pregnant women: Pregnancy
elevates the pitfall of TB infection progressing to active
TB disease. Rifapentine is recently not recommended
for use in individuals who are pregnant. This is owing
to a dearth of data on the safety of giving rifapentine
during pregnancy. The WHO recommends that
pregnant women with HIV take IPT, although the solely
clinical trial of IPT in this population found more
adverse pregnancy consequences among women who
took IPT during pregnancy analogized with those who
did so after delivery. Anyone who takes IPT during
pregnancy or in the postpartum period should be
closely monitored, particularly since the peril of
hepatotoxicity is increased during pregnancy and
pursuing birth. Rifampicin is also secure in pregnancy,
and certain clinicians select to use rifampicin-based
TPT (e.g., 4R). Which TPT regimen to receive, and

when to launch management, should be decisions made
together by pregnant individuals and their health care
givers after openly weighing all the perils and potential
merits [43-45].
Safety of 3HP in patients treated for hepatitis C
virus: Rifamycin, involving rifapentine, are not
preferred to use together with variety of the directacting antiretroviral drugs used to manage hepatitis C
virus. This is because rifamycin can decline the
concentration of hepatitis C medications to
subtherapeutic levels [46].
Safety of 3HP in patients living with HIV:
Rifapentine is safe to use in patients living with human
immunodeficiency virus, but interactions between
rifapentine and certain antiretrovirals must be managed.
3HP is safe to use with efavirenz- and raltegravir-based
ART. A current study explained the safety and
pharmacokinetics of giving 3HP with dolutegravir.
Importantly,
patients
living
with
human
immunodeficiency virus in areas where malaria or
severe bacterial infections are common should take
3HP together with cotrimoxazole [47].
Adverse
drug
reactions:
Rifapentine-based
tuberculosis preventive therapy is safe and well
tolerated. 3HP cause pitfall of hematologic toxicity than
isoniazid preventive therapy and 3HP seems to pose
least pitfall of hepatotoxicity than isoniazid preventive
therapy. Rare adverse events called hypersensitivity
reactions which characterized by flu-like symptoms
(fever, chills, headaches, dizziness, and fatigue),
systemic drug reactions, gastrointestinal problems, skin
rash, neutropenia and elevation of liver enzymes,
orange-red discoloration of body fluids, hypotension or
syncope after taking 3HP [48, 49].

Conclusion
Treatment of LTBI in people at great pitfall for
development to active TB is a chief technique for
controlling and removing TB. The intention of LTBI
management is to decrease the peril of reactivation. The
WHO recently recommends the following regimens as
alternatives for LTBI management: six months of daily
INH (INH-6), nine months of daily INH (INH-9), INH
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and rifapentine once weekly for twelve weeks (INH/
RPT-3), 3–4 months daily INH plus rifampin (INH/
RFMP 3–4), and 3–4 months daily rifampin alone
(RFMP 3–4). Rifapentine induces cytochrome P450
enzymes and can also accelerate the metabolism of
certain drugs, such as birth control pills and
antiretroviral drugs, methadone, warfarin, b-blockers,
benzodiazepines, and oral anticoagulants. Rifapentinebased tuberculosis preventive therapy is secure and
well tolerated. 3HP cause pitfall of hematologic toxicity
than isoniazid preventive therapy and 3HP seems to
pose least pitfall of hepatotoxicity than isoniazid
preventive therapy.
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