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he current standard of care for treatment of latent tuber-

culosis infection (LTBI), as specified by the Canadian

Tuberculosis Standards,! is 9 months of daily isoniazid. A
recent landmark clinical trial published by Menzies and col-
leagues, involving more than 6000 patients across 9 countries,
showed that 4 months of rifampin is noninferior to, better toler-
ated than and has higher treatment completion rates than
9 months of isoniazid for the prevention of active tuberculosis
(TB) among patients with LTBI.2 These compelling findings will
undoubtedly expand the use of rifampin for the treatment of
LTBI. Although treatment of LTBI is a critical component of
efforts to eliminate TB in high-income countries and of the World
Health Organization’s (WHO) End TB Strategy (www.who.int/tb/
strategy/end-tb/en/),? there are important risks that must be
considered. Specifically, use of rifampin monotherapy to treat
individuals who are presumed to have LTBI but who actually
have subclinical active TB could induce the development of
rifampin resistance, with serious consequences to the individual
and society.

Before beginning treatment for LTBI with either rifampin or
isoniazid, the treating clinician must rule out active TB! because
the Mycobacterium tuberculosis bacterium can rapidly develop
resistance to a single antimicrobial (https://apps.who.int/iris/
bitstream/handle/10665/42701/9241546034.pdf).* To rule out
active TB with confidence, patients must be assessed for recent
exposures and compatible symptoms, undergo a thorough phys-
ical examination and have a chest x-ray to look for radiographic
signs of TB.* Selected patients with TB risk factors or clinical find-
ings of TB or both must also have sputum collected for TB smear
and culture,* which, in some situations, will include individuals
who have a normal physical examination, a normal chest radio-
graph and no symptoms of active TB. For example, close con-
tacts of a patient with active TB may develop primary disease in
the absence of any clinical or radiographic findings, and as many
as 70% of HIV-positive individuals with asymptomatic pulmonary
TB will have normal chest x-rays.® Sputum collection is therefore
required to avoid missing subclinical active disease.

Similarly, among patients with chest radiographic findings
consistent with TB, such as upper-lobe fibronodular changes,
sputum must be collected to rule out active TB. The Canadian TB
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® Aregimen of daily rifampin for 4 months for people with latent
tuberculosis infection (LTBI) has recently been shown to have
higher treatment completion rates, a more favourable adverse
effect profile and effectiveness comparable to a 9-month
regimen of daily isoniazid.

® Before beginning treatment for LTBI with rifampin
monotherapy, clinicians must confidently rule out active TB —
using a thorough clinical and radiographic examination and, in
some cases, sputum cultures — to prevent the inadvertent
development of rifampin resistance.

® Asrifampin is the most important drug for the treatment of
active TB, the development of rifampin resistance carries
serious consequences to patients and society.

Standards recommend that 3 sputum specimens be obtained, to
increase sensitivity of testing; whereas 1 sputum specimen is
between 54% and 80% sensitive in detecting TB in culture, addi-
tional samples provide incremental improvement, with the yield
of the third as high as an additional 5% to 10%.%% Because spon-
taneous sputum specimens are often difficult to obtain in
patients without respiratory symptoms, sputum induction may
be necessary.” However, in solo or small group practices, espe-
cially in remote communities, sputum induction may not be pos-
sible, which may complicate the clinician’s ability to rule out
active TB before safely beginning treatment for LTBI.

In the landmark rifampin study, trial sites were in settings
that had widely varying levels of resources.? Regardless, before
therapy for LTBI was started, sputum samples for TB smear and
culture were required, to rule out active disease in individuals
with chest x-ray abnormalities compatible with TB (lesion
> 2 cm?), or close contacts with symptoms or chest x-ray abnor-
malities consistent with active TB.2 Compared with isoniazid,
rifampin was better tolerated (5.8% v. 2.8% adverse reactions,
respectively) and had higher treatment completion rates (63.2%
v. 78.8%, respectively). In the 28-month follow-up period, there
were 8 cases of confirmed active TB: 4 with rifampin and 4 with
isoniazid. One patient developed isoniazid-resistant TB 2 months
after starting isoniazid for LTBI, and a second developed active
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TB less than 2 months after completing a 4-month course of
rifampin. The isolate from the latter individual showed rifampin
resistance on genotypic testing but the bacterium was fully sen-
sitive with phenotyping testing. It is important to note, however,
that HIV and other immunosuppressed populations were not
well represented in the study (4.0% and 3.2%, respectively); nor
were individuals with fibronodular disease on chest radiographs
(5.0%); most patients were close contacts of patients with active
TB (70.7%) and 78.4% had normal chest radiographs. We believe
that this study cohort does not adequately reflect the mix of
patients that Canadian clinicians encounter in practice (e.g.,
newly arriving immigrants with upper-lobe fibronodular disease
on chestimaging).

It is important to note that rifampin and isoniazid resistance
have very different clinical implications. Rifampin is unequivo-
cally the most important drug in the global fight against TB. The
loss of isoniazid in the management of active TB is undesirable,
but it does not lengthen or complicate the standard 6-month
treatment regimen because other drugs (i.e., ethambutol or fluor-
oquinolones or both) can be used in its place. However, if
rifampin cannot be used, the Canadian TB standards recom-
mends extension of TB treatment to 1 year with the remaining
first-line drugs and an injectable agent (e.g., aminoglycoside), and
in the absence of the injectable drug, a minimum of 18 months of
oral treatment.* The WHO recently recommended that rifampin
monoresistance be treated as multidrug-resistant TB (resistant
to at least rifampin and isoniazid),® meaning a 9- to 20-month
treatment regimen with 5 to 7 second-line TB antibiotics, includ-
ing an injectable drug, which is associated with substantial toxi-
cities and increased cost.® Prolongation of therapy also adversely
affects patient productivity.® Furthermore, the inadvertent use of
rifampin for treatment of LTBI in an individual with subclinical
isoniazid-resistant TB (about 8% of Canadian TB isolates are
resistant to isoniazid) could lead to multidrug-resistant TB.

It is noteworthy that the development of drug resistance has
not been frequently observed in other clinical trials of therapy for
LTBI.1*2 A recent systematic review and meta-analysis of 6 ran-
domized clinical trials looking at rifampin resistance with LTBI
therapy found just 6 cases of resistance among 6808 individuals
treated for LTBI with a rifamycin-containing regimen. It is also
noteworthy that of the 6 trials, 5 used a rifamycin in combination
with isoniazid or pyrazinamide or both. This highlights that com-
bination drug regimens for LTBI, such as once-weekly isoniazid
plus rifapentine for 12 weeks,** could reduce the risk of acquired
resistance relative to single drug regimens.

Menzies and colleagues’ trial? is an important contribution to
our understanding of how to optimize therapy for LTBI and could
have profound implications for TB prevention, including in
resource-limited environments. Given the tremendous importance

of rifampin in the treatment of active TB, clinicians will need to
be extremely vigilant in ruling out active TB before prescribing
rifampin monotherapy to their patients. Clinicians who lack
access to key diagnostic services such as sputum induction
should consider referring patients to centres that are experi-
enced in the management of TB.
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