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Experimental and clinical studies have indicated that the antileprosy drug clofazimine may contribute treatment-shortening
activity when included in tuberculosis treatment regimens. Clofazimine accumulates to high levels in tissues, has a long half-life,
and remains in the body for months after administration is stopped. We hypothesized that in tuberculosis treatment, accumu-
lated clofazimine may contribute sustained antimicrobial activity after treatment cessation, and we used the BALB/c mouse
model of chronic tuberculosis chemotherapy to address this hypothesis. Mycobacterium tuberculosis-infected mice were treated
for 4 weeks or 8 weeks with either isoniazid alone, clofazimine alone, the first-line regimen rifampin-isoniazid-pyrazinamide-
ethambutol, or a first-line regimen where clofazimine was administered in place of ethambutol. To evaluate posttreatment anti-
microbial activity, bacterial regrowth in the lungs and spleens was assessed at the day of treatment cessation and 2, 4, 6, and 8
weeks after treatment was stopped. Bacterial regrowth was delayed in all mice receiving clofazimine, either alone or in combina-
tion, compared to the mice that did not receive clofazimine. This effect was especially evident in mice receiving multidrug ther-
apy. In mice not receiving clofazimine, bacterial regrowth began almost immediately after treatment was stopped, while in mice
receiving clofazimine, bacterial regrowth was delayed for up to 6 weeks, with the duration of sustained antimicrobial activity
being positively associated with the time that serum clofazimine levels remained at or above the 0.25-�g/ml MIC for M. tubercu-
losis. Thus, sustained activity of clofazimine may be important in the treatment-shortening effect associated with this drug.

Clofazimine is a lipid-soluble phenazine dye developed in the
1950s by Vincent Barry and colleagues as a new drug to treat

tuberculosis (TB) (1). Although experimentally highly active
against Mycobacterium tuberculosis (1, 2), clofazimine was not ad-
vanced for TB treatment but later became a key component in the
multidrug treatment of leprosy (3). Clofazimine has been used for
the treatment of drug-resistant TB, for which it is currently clas-
sified by the World Health Organization (WHO) as a group 5 drug
(i.e., a drug with unclear efficacy that is not recommended for
routine use) (4). However, interest in clofazimine for the treat-
ment of TB was rejuvenated following its inclusion in the so-called
“Bangladesh regimen” that was found to cure nearly 90% of pa-
tients with multidrug-resistant TB in 9 months (5), representing a
significant improvement from the WHO-recommended 20�-
month regimen that cured �50% of patients (6). This finding was
subsequently confirmed in a larger study in Bangladesh (7), and
similar results were also reported from observational studies in
Niger and Cameroon (8, 9). The specific bactericidal and treat-
ment-shortening activity of clofazimine was experimentally evi-
denced in mouse models of drug-susceptible (10) and drug-resis-
tant (11) TB as well as clinically evidenced in a controlled clinical
trial conducted in China (12). Thus, clofazimine appears to have
potential as a repurposed drug for improving, i.e., significantly
shortening, the treatment of TB.

Clofazimine has several notable pharmacokinetic characteris-
tics, most of which have been appreciated since it was first synthe-
sized in the 1950s (1, 2). It has an extremely long half-life, mea-
sured in weeks to months, that is dependent on the duration of
administration (13–16), which may be related to its lipid dissolu-

tion and appropriation into macrophages as crystal-like structures
(2, 17–20). Clofazimine accumulates to extremely high levels in
tissues (sometimes up to milligrams per gram of tissue), and after
administration of clofazimine is stopped, the high tissue levels are
maintained for extended periods of time (again, weeks to months,
depending on the duration of administration) (13, 15, 16). Serum
levels of clofazimine are relatively low and steady compared to
tissue levels, �1.0 �g/ml in mice receiving 25 mg/kg of body
weight/day, a dose with exposures considered equivalent to the
100-mg/day dose usually used in patients with multidrug-resis-
tant TB (5, 16, 21). Serum clofazimine levels are also maintained
above the 0.25-�g/ml MIC for M. tuberculosis for weeks to months
after treatment cessation, depending on the duration of clofazi-
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mine administration (11, 13, 15, 16). We hypothesized that the
sustained levels of this drug may contribute sustained antimicro-
bial activity after treatment is stopped and may be associated with
the significant treatment-shortening activity of clofazimine. To
address this hypothesis, we conducted an experimental study in
the mouse model of TB chemotherapy to measure the clofazi-
mine-specific antimicrobial activity after treatment cessation.

MATERIALS AND METHODS
All experiments involving cultures of M. tuberculosis were performed in
the biosafety level 3 facilities at the KwaZulu-Natal Research Institute for
TB-HIV, Durban, South Africa. Experiments involving infected animals
were performed in the animal biosafety level 3 facilities at the Biomedical
Resources Unit, College of Health Sciences, University of KwaZulu-Natal
(UKZN), Westville, South Africa. Ethical clearance was received from the
UKZN Animal Ethics Subcommittee (050/13/Animal and 025/14/Ani-
mal), and all procedures were performed according to approved standard
operating procedures of the UKZN.

Animals. Two hundred forty-two female BALB/c mice aged 4 to 6
weeks (18 to 20 g), bred in-house, were used in the experiment. The mice
were housed in ventilated cages of 5 mice per cage, with access to food and
water ad libitum. At sacrifice time points, mice were first anesthetized by
using the drop method (Isofor; Safeline Pharmaceuticals) and then killed
by either cervical dislocation or cardiac exsanguination. Lungs and
spleens were collected from all mice, and blood was collected from mice
that had been administered clofazimine.

Infection. The mouse model of chronic TB was used in this experi-
ment to ensure that all mice (treated or untreated) survived for the dura-
tion of the study (22). Mice were infected by aerosol with M. tuberculosis
strain H37Rv (the broth used for infection contained 6.24 log10 CFU/ml)
in two infection runs by using a full-size inhalation exposure system
(Glas-Col) as previously described (16). The day after infection, six mice
(three from each infection run) were sacrificed to assess the number of
CFU implanted in the lungs.

Drug preparation. All drugs were purchased from Sigma-Aldrich Inc.
Rifampin was prepared as a solution in distilled water for administration
at 10 mg/kg in a single dose of 0.2 ml. Isoniazid (10 mg/kg), pyrazinamide
(150 mg/kg), and ethambutol (100 mg/kg) were prepared together as a
solution in distilled water to be administered as a single dose in 0.2 ml.
Clofazimine was prepared as a suspension in 0.05% (wt/vol) agarose for
administration at 25 mg/kg as a single dose in 0.2 ml.

Treatment. Treatment began 4 weeks after infection; on the day of
treatment initiation, six mice (three from each infection run) were sacri-
ficed to determine the pretreatment lung and spleen CFU counts. Mice
were randomized into one of the following regimens: (i) no-drug control
(30 mice); (ii) isoniazid alone (isoniazid has a short half-life and no tissue
binding and thus has no sustained tissue concentrations) (50 mice); (iii)
clofazimine alone (50 mice); (iv) the standard, first-line regimen control
rifampin-isoniazid-pyrazinamide-ethambutol (RHZE) (50 mice); or (v)
the 4-drug test combination of rifampin-isoniazid-pyrazinamide-clofazi-
mine (RHZC) (50 mice). Treatment was administered daily (5 days per
week, Monday to Friday), and all drugs were administered by oral gavage.
To avoid adverse pharmacokinetic interactions (23, 24), rifampin was
administered at least 1 h before the isoniazid-pyrazinamide combination
or isoniazid-pyrazinamide-ethambutol combination. Because clofazi-
mine was prepared separately as a suspension, it was also administered
separately, at least 30 min after isoniazid-pyrazinamide. The mice were
treated for either 4 or 8 weeks (25 mice from each treatment group for
each treatment duration) and not for a longer duration because mice
treated with a clofazimine-containing first-line regimen can be cured after
3 months of treatment (10). In addition, groups of mice were maintained
for up to 8 weeks after treatment was stopped for the assessment of sus-
tained antimicrobial activity. The experimental scheme is illustrated in
Fig. S1 in the supplemental material.

Assessment of antimicrobial activity. Antimicrobial activity was
measured by determining the decline in CFU counts in the lungs and
spleens after 4 or 8 weeks of treatment (five mice from each treatment
group were sacrificed at each of these time points). The sustained antimi-
crobial activity was measured by monitoring the change in CFU counts in
the lungs and spleens after treatment was stopped (five mice from each
treatment group were sacrificed 2, 4, 6, and 8 weeks after cessation of
treatment that was administered for 4 or 8 weeks). Quantitative CFU
counts were performed by plating lung and spleen homogenates onto
7H11 selective agar as previously described (16). To detect and minimize
the effect of drug carryover, the lung and spleen homogenates of clofazi-
mine-treated mice were additionally plated onto 7H11 selective agar sup-
plemented with 0.4% (wt/vol) activated charcoal as previously described
(16). The dilution that yielded CFU counts closest to 50 was used to
calculate the total CFU in the organs, with the CFU counts from either the
plain or charcoal-containing agar plate (whichever plate had the highest
count) being used for the calculation. Raw CFU count data are presented
in Tables S1 (lungs) and S2 (spleens) in the supplemental material; the
specific dilution and plate counts used to determine the bacterial burden
in each organ in each mouse are also indicated in these tables.

Liquid chromatography-mass spectrometry. Clofazimine levels in
serum were measured by liquid chromatography-mass spectrometry (LC-
MS), as previously described (10).

Statistical analyses. Statistical analyses were performed by using
GraphPad Prism version 6.05. CFU counts were log transformed before
analysis. Group means were compared by using two-way analysis of vari-
ance with Tukey’s multiple-comparison test.

RESULTS
Establishment of infection. The day after aerosol infection, the
mean CFU count in the lungs was 2.87 log10 CFU (standard devi-
ation [SD], 0.16 log10 CFU). Four weeks later, on the day of treat-
ment initiation, the mean CFU counts were 7.04 log10 CFU (SD,
0.33 log10 CFU) and 4.97 log10 CFU (SD, 0.37 log10 CFU) in the
lungs and spleens, respectively. In untreated control mice, the
log10 CFU counts in the lungs and the spleens remained relatively
stable at �7 log10 CFU (range, 6.82 to 7.45 log10 CFU) and 5 log10

CFU (range, 4.77 to 5.24 log10 CFU), respectively, throughout the
course of the experiment (Fig. 1; see also Tables S1 and S2 in the
supplemental material), confirming that chronic M. tuberculosis
infection was established in the mice.

Antimicrobial activity during treatment. The declines in
mean CFU counts in the lungs and spleens of mice treated for 4
weeks with isoniazid alone were 0.8 and 1.5 log10 CFU, respec-
tively (Fig. 1A and B; see also Tables S1 and S2 in the supplemental
material), and the declines in the lungs and spleens of mice treated
for 8 weeks were 1.6 and 2.6 log10 CFU, respectively (Fig. 1C and
D; see also Tables S1 and S2 in the supplemental material). In mice
treated for 4 weeks with clofazimine alone, the declines in mean
log10 CFU counts in the lungs and spleens were 1.4 and 1.8 log10

CFU, respectively, and in mice treated for 8 weeks, the declines
were 2.4 log10 CFU (lungs) and 2.7 log10 CFU (spleens).

In mice treated for 4 weeks with the standard RHZE regimen,
the declines in the mean CFU counts in the lungs and spleens were
2.1 log10 CFU and 2.3 log10 CFU, respectively (Fig. 2A and B; see
also Tables S1 and S2 in the supplemental material), and in mice
treated for 8 weeks, the declines were 4.4 log10 CFU (lungs) and 4.0
log10 CFU (spleens) (Fig. 2C and D; see also Tables S1 and S2 in the
supplemental material). In mice treated with the same regimen,
except with clofazimine in place of ethambutol, the declines in
mean CFU counts in the lungs and spleens were 3.9 and 3.0 log10

CFU, respectively, after 4 weeks of drug administration and 6.3
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and �5.0 log10 CFU, respectively, after 8 weeks of drug adminis-
tration. Differences were not observed in the gross pathological
appearances of the lungs or the spleens of mice during treatment
(see Fig. S2 and S3 in the supplemental material).

CFU counts after treatment cessation. In mice treated for 4
weeks (Fig. 1A and B; see also Tables S1 and S2 in the supplemental
material) with isoniazid alone, there was no or a limited increase
of the CFU counts in lungs and spleens during the 8 weeks after
stopping treatment; however, the mean spleen CFU counts at 8
weeks posttreatment (at week 12 in Fig. 1B) were significantly
higher than those at the end of treatment (P � 0.001). In mice
treated for 4 weeks with clofazimine alone, CFU counts in the
lungs continued to decline for as long as 4 weeks after treatment
was stopped, with the mean CFU count at week 8 being signifi-
cantly lower than the CFU count at the end of treatment (P �
0.01) (Fig. 1A). The CFU counts began to increase by 6 weeks
posttreatment, and by 8 weeks posttreatment, the lung CFU
counts were significantly higher than those at 4 weeks posttreat-
ment (P � 0.05). In the spleens, the CFU counts did not decline
after treatment was stopped, and there was no or a limited increase
in CFU counts throughout the 8-week follow-up period.

In mice treated for 8 weeks (see Tables S1 and S2 in the sup-
plemental material) with isoniazid alone, the CFU counts in the
lungs remained relatively stable (Fig. 1C), while they increased in
the spleens immediately after treatment was stopped (Fig. 1D),
becoming significantly higher than those at the end of treatment as
soon as 2 weeks later (P � 0.01, at most, for each posttreatment
time point). In mice treated for 8 weeks with clofazimine alone,
the CFU counts in the lungs and spleens were not significantly

different than the CFU counts at the end of treatment during the
entire 8 weeks of follow-up, although the data suggest that the
bacteria were starting to multiply at the final time point (8 weeks
after treatment was stopped).

In mice treated for 4 weeks with the RHZE standard regimen,
the CFU counts in the lungs (Fig. 2A) began to slightly increase
immediately after treatment was stopped, becoming significantly
higher (than those at the end of treatment) by 6 weeks posttreat-
ment (P � 0.05). The CFU counts in the spleens (Fig. 2B) also
began to rise immediately after treatment was stopped, becoming
significantly higher by 2 weeks posttreatment than those at the end
of treatment (P � 0.05, at most, for each posttreatment time
point). In mice treated for 4 weeks with RHZC, the lung CFU
counts remained stable for at least 4 weeks after treatment was
stopped; by 6 weeks posttreatment (at week 10 in Fig. 2A), there
was evidence of bacterial growth. In the spleens, bacterial growth
was evident by 4 weeks (at week 6 in Fig. 2B) after treatment
cessation.

In mice treated for 8 weeks with RHZE, the CFU counts in both
the lungs and spleens increased starting 4 weeks after treatment
was stopped (at week 12 in Fig. 2C and D). In mice treated with
RHZC for 8 weeks, bacterial regrowth was suppressed for as long
as 6 weeks (at week 16 in Fig. 2C and D) after treatment was
stopped. No differences were observed in the gross pathological
appearance in the lungs or the spleens of mice after treatment was
stopped (see Fig. S2 and S3 in the supplemental material).

Drug carryover. The drug carryover of clofazimine released
from homogenized tissues can prevent the growth of M. tubercu-
losis on standard 7H11 agar, resulting in artificially low CFU

FIG 1 Assessment of CFU counts in the organs before, during, and after treatment with isoniazid or clofazimine alone. Treatment was administered for 4 weeks
(A and B) or 8 weeks (C and D), and CFU counts were determined in the mouse lungs (A and C) and spleens (B and D) at the indicated time points. Data represent
the means (4 to 6 mice per group per time point), and the error bars represent the standard deviations. CFU counts are presented in Tables S1 and S2 in the
supplemental material. C, clofazimine administered at 25 mg/kg; H, isoniazid administered at 10 mg/kg. Asterisks represent statistically significant differences in
CFU counts posttreatment compared to those at the time of treatment cessation (*, P � 0.05; **, P � 0.01; ***, P � 0.001; ****, P � 0.0001).
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counts (10, 11). To detect and minimize the impact of any clofazi-
mine carryover, the lung and spleen homogenates from clofazi-
mine-treated mice were plated in parallel onto standard (plain)
7H11 selective agar and onto 7H11 selective agar supplemented
with 0.4% activated charcoal to adsorb the drug. Evidence of clo-
fazimine carryover in the neat lung homogenates was observed at
all time points in this study (during treatment and throughout the
8-week posttreatment follow-up) in mice that received clofazi-
mine alone or in combination for either 4 or 8 weeks (see Table S1
in the supplemental material). Carryover was not observed in any
10-fold dilutions of lung homogenates. Clofazimine carryover was
also observed in the neat spleen homogenates during treatment
and up 2 weeks posttreatment in mice that were treated with either
clofazimine-containing regimen for either 4 or 8 weeks (see Table
S2 in the supplemental material).

Clofazimine concentrations in serum. The average clofazi-
mine concentrations in the serum of mice treated for 4 weeks with
clofazimine alone or in combination with rifampin-isoniazid-
pyrazinamide were similar, at �1.0 �g/ml. Two weeks after treat-

ment cessation, clofazimine concentrations in these mice were
near 0.25 �g/ml (the MIC for M. tuberculosis [11]). Thereafter, the
serum levels fell below 0.25 �g/ml but remained close to 0.10
�g/ml during the remainder of the 8 weeks of follow-up (Table 1).
In mice treated for 8 weeks with clofazimine alone or in combina-
tion, the clofazimine concentrations in serum were just above 1.5
�g/ml. The serum levels remained above the MIC for M. tubercu-
losis for up to 4 weeks after treatment was stopped. Thereafter, the
clofazimine concentrations fell below 0.25 �g/ml but remained at
�0.10 �g/ml up to the end of the 8-week follow-up period.

DISCUSSION

When clofazimine was first described by Vincent Barry in the
1950s, it was suggested by Barry and subsequently by others that
the tissue accumulation and long half-life of this drug could po-
tentially be exploited to provide antimicrobial activity after treat-
ment is stopped (2, 25, 26). Here, we have demonstrated that,
indeed, clofazimine, given alone or in combination with other
drugs, contributes sustained antimicrobial activity postadminis-

FIG 2 Assessment of CFU counts in the organs before, during, and after treatment with combination regimens. Treatment was administered for 4 weeks (A and
B) or 8 weeks (C and D), and CFU counts were determined in mouse lungs (A and C) and spleens (B and D) at the indicated time points. Data represent the means
(4 to 6 mice per group per time point), and the error bars represent the standard deviations. CFU counts are presented in Tables S1 and S2 in the supplemental
material. R, rifampin administered at 10 mg/kg; H, isoniazid administered at 10 mg/kg; Z, pyrazinamide administered at 150 mg/kg; E, ethambutol administered
at 100 mg/kg; C, clofazimine administered at 25 mg/kg. Asterisks represent statistically significant differences in CFU counts posttreatment compared to those
at the time of treatment cessation (*, P � 0.05; **, P � 0.01; ***, P � 0.001; ****, P � 0.0001).

TABLE 1 Total clofazimine concentrations during and after treatment in sera of mice that were administered clofazimine (alone or in
combination)a

Regimen

Mean (SD) serum clofazimine concn (�g/ml) at time point(s) (wk treatment � wk posttreatment) of:

4 4 � 2 4 � 4 4 � 6 4 � 8 8 8 � 2 8 � 4 8 � 6 8 � 8

C alone 1.19 (0.48) 0.21 (0.28) 0.16 (0.08) 0.07 (0.04) 0.09 (0.12) 1.55 (0.85) 0.38 (0.08) 0.40 (0.24) 0.13 (0.07) 0.06 (0.03)
RHZC 1.01 (0.33) 0.48 (0.55) 0.20 (0.09) 0.18 (0.21) 0.10 (0.04) 1.73 (0.52) 0.65 (0.30) 0.28 (0.10) 0.13 (0.07) 0.10 (0.08)
a H, isoniazid at 10 mg/kg; R, rifampin at 10 mg/kg; Z, pyrazinamide at 150 mg/kg; E, ethambutol at 100 mg/kg; C, clofazimine at 25 mg/kg.
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tration in the mouse model of TB chemotherapy. In this study, the
duration of clofazimine’s sustained antimicrobial activity was
positively associated with both the duration of administration and
the postadministration time that the serum clofazimine concen-
tration remained near or above the MIC for M. tuberculosis, two
factors which likely are tightly correlated.

A key finding of this study is this apparent relationship between
serum clofazimine levels and antimicrobial activity. Although the
tissue clofazimine concentrations were not specifically assessed in
the current study, it is well appreciated that the drug accumulates
to extremely high levels in the tissues. For example, in an extensive
pharmacokinetic study of clofazimine conducted in BALB/c mice,
the clofazimine concentrations were �50 �g/g tissue in the lungs
and liver and �100 �g/g tissue in the spleen after 4 to 8 weeks of
administration of 25 mg/kg/day clofazimine (16). Six months af-
ter treatment was stopped, the clofazimine concentration in each
of these tissues remained at or above the MIC value for M. tuber-
culosis. Thus, in the 8-week follow-up period after treatment ces-
sation in this study, we expect that clofazimine concentrations
in the tissues remained quite high; however, bacterial multiplica-
tion was suppressed only when the serum clofazimine concentra-
tion was at or above the MIC for M. tuberculosis. Thus, our data
suggest that the accumulated clofazimine in the tissues, whether
dissolved in fat or sequestered in macrophages, does not exhibit
antimicrobial activity. However, the accumulated clofazimine
may contribute to the sustained antimicrobial activity via release
of the drug from the tissues into the blood. This hypothesis is
further supported by the observation that the carryover of clofazi-
mine released in neat lung homogenates was able to prevent bac-
terial growth on non-charcoal-containing plates throughout the
8-week posttreatment follow-up period (see Table S1 in the sup-
plemental material), indicating that the considerable amount of
drug that remained in the tissues was not able to prevent bacterial
multiplication in the lungs.

If clofazimine exerts similar sustained antimicrobial activity in
humans, the benefit of treatment with this drug may clinically
extend over the “official” treatment duration. It is possible that the
treatment-shortening potential observed with the 3-month clo-
fazimine-containing first-line regimen in the mouse model (10) is
related in part to the sustained antimicrobial activity of clofazi-
mine after treatment cessation. It is also possible that clofazimine
administration could be discontinued after the second month in a
3-month clofazimine-containing first-line regimen without com-
promising the overall antimicrobial activity of the drug combina-
tion because of the observed 4-week-long sustained antimicrobial
activity after treatment is stopped. Even in the case of the other
drugs being discontinued, the sustained activity would be occur-
ring at a point in treatment when the bacterial burden would be
extremely low (when only a few persisting organisms remain) and
the selection of clofazimine-resistant bacteria would not be ex-
pected to occur, a situation analogous to the use of isoniazid alone
as preventive therapy for individuals with latent TB.

It is unknown if carryover of clofazimine occurs in sputum
samples from patients receiving this drug, which would be an
important consideration in any clinical evaluation of clofazimine
in patients. One indication that carryover may occur is the finding
that patients with multidrug-resistant TB who have received clo-
fazimine as part of their treatment regimen tend to experience
sputum culture conversion before sputum smear conversion (9,
27). As sputum smear microscopy is well known to be less sensi-

tive for the detection of M. tuberculosis than sputum culture, it is
possible that the earlier culture conversion may in fact be a false-
negative culture because clofazimine in the sputum is preventing
the growth of the bacteria in culture. A similar phenomenon has
been reported in TB patients who have received bedaquiline (28),
a drug also known to accumulate to high levels in tissues and to be
associated with carryover in experimental chemotherapy studies
(29). One may, however, suppose that the clofazimine concentra-
tion in bronchial secretions and sputum is the result of clofazi-
mine diffusing from the serum and therefore is relatively low but
microbiologically active. A study specifically designed to assess
carryover in human sputum will be necessary to truly address this
key issue.

The relatively short duration of the sustained antimicrobial
activity of clofazimine may be of practical interest for the methods
used in the laboratory to limit to the greatest possible extent the
undesirable impact of the long half-life and tissue accumulation of
the drug. In previous studies assessing clofazimine-containing
regimens, relapse was assessed 6 months after cessation of treat-
ment to ensure that all or most of the clofazimine was cleared from
the tissues to allow the greatest opportunity for persisting M. tu-
berculosis to regrow (10, 11). Here, we have shown that persisting
bacteria regrow just 4 weeks after treatment cessation, suggesting
that a 3-month follow-up period after cessation of treatment may
be sufficient for relapse assessment. However, cultures would still
need to be done on charcoal-containing selective agar to neutral-
ize the effect of clofazimine carryover from tissues.

A second key finding of this study is the potent bactericidal
activity that clofazimine contributes to the first-line drug combi-
nation of rifampin-isoniazid-pyrazinamide. Compared to treat-
ment with the standard RHZE regimen, mice that received the
clofazimine-containing RHZC regimen experienced �2 log10

CFU more killing in the lungs and �1 log10 CFU more killing in
the spleens after 4 or 8 weeks of treatment (Fig. 1 and 2). These
data are consistent with previously reported findings in which the
RHZC regimen, in comparison with RHZE, exhibited high bacte-
ricidal activity of the same magnitude in the lungs and spleens of
M. tuberculosis-infected BALB/c mice, and this increase in bacte-
ricidal activity was evident by the second week of treatment (16).
Considering the results from these two studies, it is reasonable
to expect a treatment-shortening effect of combining clofazi-
mine with first-line drugs in the treatment of patients with TB
if the main pharmacokinetic parameters of clofazimine in the
mouse are applicable to humans. The decades of experience
utilizing clofazimine for multidrug treatment of leprosy pa-
tients at daily doses of 50 to 100 mg demonstrate that clofazi-
mine can be safely administered to humans for long periods of
time, with the most common adverse reaction being reversible
skin discoloration and ichthyosis (12). Thus, clofazimine is
extremely unique in that it is an off-patent, available drug that
could immediately be evaluated as a repurposed drug for the
treatment of TB, and it seems advisable that the contribution of
clofazimine as a first-line drug for the treatment of patients
with TB should be assessed.
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