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CASE REPORT
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Summary Administration of rifampicin or rifabutin in the treatment of HIV-associated tuber-
culosis (TB) is made rather complex by the risk of drugedrug interactions with most antiretro-
virals and/or for reasons of toxicity. While in selecting the appropriate concomitant regimens
the priority usually goes to rifamycins with exclusion of interacting antiretrovirals, in some cir-
cumstances the former cannot be used and anti-TB rifamycin-free regimens must be adminis-
tered. We describe here the clinical course of two patients with HIV-associated TB in whom the
last generation fluorquinolone moxifloxacin (found to exert significant activity against
Mycobacterium tuberculosis) successfully replaced rifamycins.
ª 2008 Published by Elsevier Ltd on behalf of The British Infection Society.
Introduction

Concurrent therapy of tuberculosis (TB) and HIV infection is
significantly more complex than either treatment alone due
to the higher risk of drugedrug interactions, toxicity and
poor patients’ compliance.1 In dually HIVeTB-infected
patients, both rifampicin, the so far undisputed corner-
stone of antituberculous treatment,2 and rifabutin, the
only suggested alternative to rifampicin,2 have been re-
peatedly found to be associated to an increased rate of
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adverse effects and clinically significant interactions with
antiretrovirals.1,2 Although in current practice the priority
is that of administering rifampicin with exclusion of the
most interacting antiretrovirals (e.g. protease inhibitors,
PIs), there are clinical circumstances in which rifamycins
cannot be used. No clinical data are yet available, however,
on the use of antituberculous agents as alternative to rifa-
mycins in first line antituberculous treatment of HIV-
infected subjects also requiring antiretroviral therapy.

Moxifloxacin has the potential to serve as drug alternative
to rifamycins, since it diplays both a rather potent antituber-
culous activity,3 and a good safety profile,4 with the exception
of infrequent hepatitis or skin reactions.5 Moreover, the
metabolism of moxifloxacin is not expected to significantly in-
terfere with that of any antiretroviral, thus making this drug
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a suitable candidate for these dually infected patients.6 We
describe the first two cases of moxifloxacin administration
for the treatment of HIV-associated tuberculosis in patients
with contraindications to the use of rifamycins.

Case reports

Case 1

In August 2004, a Caucasian 52-year-old male patient with
HIV infection was admitted to our department with fever
(38.7 �C), dyspnoea, orthopnea, and chest pain. In the pre-
vious two years he has been receiving an effective HAART
regimen consisting of lopinavir/ritonavir, lamivudine and
abacavir, with HIVeRNA that was persistently suppressed
below 50 copies/ml and a T CD4þ cell count of 178 cell/ml
at the last determination before admission. He was also ad-
ministered with ticlodipine for obliterative arteriopathy of
the legs. Physical examination disclosed a pericardial rub,
and a chest X-ray showed hearth enlargement with no
pulmonary or mediastinic involvement. ECG showed regular
rhythm with diffuse elevations of ST segments, while echo-
cardiogram revealed a pericardial effusion without ventric-
ular collapse. The fluid taken by pericardiocentesis was
classifiable as inflammatory, with no AFB seen on a Ziehle
Neelsen stained centrifuged sample, while culture subse-
quently grew pansusceptible Mycobacterium tuberculosis.
Repeated sputum and urine cultures were negative. Tuber-
culin reaction was negative and no tuberculous involvement
of other extrapulmonary sites was found. The patient re-
ceived prednisone 25 mg daily and antituberculous therapy
was started with standard doses of isoniazid, pyrazinamide
and ethambutol plus rifabutin 150 mg every other day,
without discontinuing HAART. According to current recom-
mendations,2 the latter was chosen instead of rifampicin
for reasons of better pharmacokinetic compatibility with
PIs, although dose adjustment of rifabutin is nevertheless
required. Prior antiretroviral failure with an efavirenz-
containing HAART led to the selection of M184 V and
K103 N mutations in the RT gene of HIV, thus leaving no
opportunities to choose any effective PI-sparing regimen.

Clinical picture rapidly improved and pericardial effu-
sion disappeared, with normalization of ECG. After 2
weeks, Clostridium difficile-associated diarrhoea devel-
oped, which made it necessary to discontinue both regi-
mens and to administer metronidazole. After rechallenge
with antituberculous drugs, early-onset recurrence of C.
difficile-associated diarrhoea confirmed the iatrogenic
role of rifabutin and the drug was permanently discontin-
ued. After a successful second cycle of metronidazole,
moxifloxacin 400 mg OD was introduced in place of rifabu-
tin, and no further problems of tolerability were observed.
Corticosteroids were gradually discontinued in 3 weeks.
The patient discontinued ethambutol and pyrazinamide at
the completion of 2 months of cumulative antituberculous
treatment, while moxifloxacin and isoniazid were contin-
ued to complete 9 months of therapy. Immunovirological
efficacy of associated HAART was maintained throughout
the whole course of antituberculous treatment. After three
years of follow-up, no recurrence of pericarditis or any
other forms of tuberculosis were observed.
Case 2

In May 2004, a 34-year-old male with newly discovered HIV-
positivity was admitted to our department because of fever
(39.8 �C), vomiting and diarrhoea. T CD4þ cell count and
HIVeRNA were 87 cell/ml and 255,000 copies/ml, respec-
tively. Physical examination revealed only mild enlarge-
ment of cervical and axillary lymphonodes. Chest X-ray
and CT scan showed mild mediastinic lymphadenopathy
with no apparent pulmonary involvement. Sputum acid-
fast bacilli (AFB) smear resulted positive and culture gave
rise to the growth of pansusceptible M. tuberculosis. Stan-
dard anti-TB treatment with isoniazid, pyrazinamide, eth-
ambutol and rifampicin was started. After two days, the
patient showed a severe generalized maculopapular rash
with fever. Antituberculous regimen was discontinued,
and antihistaminic and corticosteroid treatments were
administered. After the disappearance of the rash, a step-
wise reintroduction of antituberculous treatment was done
with replacement of rifampicin by rifabutin 300 mg daily.
After nine days, a new febrile generalized rash associated
with liver enzymes elevation (ALT 666, AST 296) was
observed and all antituberculous drugs were discontinued.
After clinical resolution with a second antihistaminic and
corticosteroid treatment, a new antituberculous regimen
was gradually reintroduced: streptomycin 1 g IM OD, isonia-
zid 300 mg OD, ethambutol 1200 mg daily and moxifloxacin
400 mg OD. Tolerability of this regimen was optimal. Spu-
tum AFB smear and culture turned to be negative after 3
weeks of antituberculous treatment, and both clinical and
radiological pictures rapidly improved. After 1 month,
streptomycin was discontinued, and a HAART regimen con-
sisting of standard doses of tenofovir, lamivudine and lopi-
navir/ritonavir was successfully introduced (at 3 months, T
CD4þ count was 196 cell/ml and plasma HIVeRNA was
below 50 copies/ml). No immune reconstitution inflamma-
tory response was observed. Ethambutol was discontinued
after 2 months of treatment, while moxifloxacin and isoni-
azid were administered up to 9 months of therapy, with no
significant side effects. No recurrence of tuberculosis has
been observed after three years of follow-up.

Discussion

This is the first report on the use of moxifloxacin in the
treatment of drug-susceptible HIV-associated tuberculosis
in patients with contraindications or intolerance to
rifamycins.

Rifampicin has a fundamental role in antituberculous
therapy, since among antituberculous drugs it is the one
exerting the strongest activity against slowly replicating
bacilli, such as those responsible for recurrence of disease.2

Its introduction in clinical practice allowed to significantly
shorten the duration of antituberculous therapy.1,2,7 Use
of rifampicin in patients with HIV infection can be ham-
pered by additive toxicity and pharmacological interactions
with antiretrovirals.1,2,7 Rifampicin is a potent inducer of
CYP3A4, and as a consequence its administration with any
PIs is contraindicated as it determines a marked decrease
in PIs plasma exposure through enhancement of their
metabolism by the CYP3A4 isoenzyme.1 Non-nucleoside
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reverse transcriptase inhibitors (NNRTIs) are considered to
be more compatible for co-administration with rifampicin
and efavirenz is today recommended as the drug of choice
for treating HIV infection in patients also receiving rifampi-
cin-based antituberculous therapy (although dose adjust-
ments may be required),2,7 while less information is
available on nevirapine, especially in Caucasian subjects.1

When no NNRTIs can be administered and PIs must be
included in the HAART regimen, the use of rifabutin is
recommended with reduction of both dose and frequency
of administration, but this solution has received only mini-
mal validation in clinical use.1,2,7 Unpredictable interpa-
tient variability in PK exposure, possible side effects,
such as arthralgia, uveitis and neutropenia, drug availabil-
ity and cost 6 have so far limited the use of rifabutin in
the treatment of tuberculosis. When, for whatever reason,
no rifamycins can be administered, as we experienced in
the two cases here reported, there are no indications on
how to compensate for the lack of these drugs.

Moxifloxacin was released few years ago for the treat-
ment of bacterial infections and it is not formally indicated
for the treatment of tuberculosis. However, as it is the case
for other fluorquinolones, it was proven to have remarkable
activity against M. tuberculosis in vitro,8,9 in the animal
model10,11 as well as in few cases of human infection.4,12

Moxifloxacin has been shown to have potent activity in
the first few days of antituberculous treatment (early bac-
tericidal activity) as monotherapy13 and in association with
isoniazid.14 Burman et al.15 found that the use of moxiflox-
acin instead of ethambutol as part of a standard regimen
for pulmonary tuberculosis did not affect the 2-month-
sputum culture status but a significantly increased activity
at earlier time points was recorded in moxifloxacin recipi-
ents. The rationale for administering moxifloxacin in our
two rifamicyns-intolerant patients lies in the strong activity
of the drug against persistent M. tuberculosis bacilli at con-
centrations achievable in clinical use.16,17 This is the same
pharmacodynamic property that makes rifamycins strategi-
cally unique in the treatment of tuberculosis, and accounts
for the shorter treatment duration which is required when
rifamicyns are included in a multidrug antituberculous
regimen. This is the reason why moxifloxacin, further to
undergoing extensive scrutiny as candidate for multidrug-
resistant tuberculosis (MDR) is also under evaluation as an
alternative to existing first line antituberculous drugs.18

In the two cases here described no rifamycins could be
administered due to untoward events. In the first case, lack
of alternatives to a PI-containing HAART led to use of
rifabutin, but recurrent C. difficile-associated diarrhoea,
an infrequent but possible adverse effect of the latter,19

was observed. In the second patient, hypersensitivity reac-
tions to both rifamycins hampered use of these drugs inde-
pendently from the choice of HAART. It is noteworthy that
risk of hypersensitivity reaction to rifamycins is increased in
advanced HIV-positive patients.1

In an animal model,10 replacement of rifampicin by mox-
ifloxacin in the standard regimen had an unexpected nega-
tive impact, being all mice treated lung culture-positive
after 6 months of therapy. Reasons of such occurrence,
considering that no antagonist effect between moxifloxacin
and isoniazid was found,14 have not yet been investigated
in clinical studies. However, moxifloxacin introduction in
substitution of rifamycins was associated to subsequent
successful and otherwise uneventful recovery in both our
patients. Although the issue of establishing the relative
contribution of a single drug in a successful multidrug regi-
men would require well sized, carefully planned clinical
studies, and these two cases are far from demonstrating
the efficacy of moxifloxacin in this setting, its use might
have nevertheless been helpful in allowing both recovery
from tuberculosis and concomitant intake of HAART.

In view of the increasing demand, especially in the HIV
setting, of antituberculous drugs to be administered when
rifamycins are no longer effective or are contraindicated,
further studies on the potential role of moxifloxacin as
alternative to rifamycins are warranted.
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