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ABSTRACT:  
Background: Tuberculosis (TB) remains one of the major global health threats leading to morbidity and mortality. The present study 
was conducted to compare levofloxacin or moxifloxacin for the treatment of patients with fluoroquinolone-sensitive multidrug-resistant 
tuberculosis (MDR-TB). Materials & Methods: The present study comprised of 112 patients of multidrug-resistant tuberculosis (MDR-
TB) of both genders. Patients were divided into 2 groups of 56 each. Group I patients were given 750 mg/d levofloxacin and group II 
patients were given 400 mg/d moxifloxacin. Treatment responses were categorized into treatment success (cured and treatment 
completed) or adverse treatment outcome (death, failure, and relapsed). Results: Group I patients were given 750 mg/d levofloxacin and 
group II patients were given 400 mg/d moxifloxacin. Duration of treatment in group I was 516 days and in group II was 617 days, 
number of drugs used in both groups was 5, resistant drugs were 4 in both groups, adverse drug reactions were eye toxicity seen in 6 in 
group I and 3 in group II, hepatotoxicity 4 in group I and 2 in group II, Hematologic abnormalities were 2 in group I and 1 in group II, 
dermatological  abnormalities were 3 in group I and allergic reactions were 2 in group I and 1 in group II. 42 patients in group I and 38 in 
group II were cured and 14 in group I and 18 in group II had complete treatment, treatment failure was seen in 3 in group I and 4 in group 
II and death were seen in 2 in group I and 3 in group II. The difference was significant (P< 0.05). Conclusion: Authors found that 
patients on levofloxacin showed better treatment outcome as compared to moxifloxacin groups. 
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INTRODUCTION 

Tuberculosis (TB) remains one of the major global health 
threats leading to morbidity and mortality. One in three 
persons across the world representing 2–3 billion 
individuals are known to be infected with Mycobacterium 
Tuberculosis (M. Tuberculosis) of which 5–15% are likely 
to develop active TB disease during their lifetime.1 
Tuberculosis is a chronic granulomatous infectious disease. 
Infection occurs via aerosol, and inhalation of a few 

droplets containing M. tuberculosis bacilli. After infection, 
M. tuberculosis pathogenesis occurs in two stages. The first 
stage is an asymptomatic state that can persist for many 
years in the host, called latent TB.2 

In the year 1993, World Health Organization (WHO) 
declared TB a global public health emergency. About one-
third of the world’s population (> 2 billion), are infected 
with TB bacilli. 10% of the people infected with TB bacilli 
will become sick with active TB in their lifetime.3 
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Multidrug-resistant tuberculosis (MDR-TB), defined as in 
vitro resistance to at least isoniazid and rifampicins, is a 
growing health concern. An estimated 440,000 cases of 
MDR-TB, which is 3.6% of all incident TB cases, emerge 
each year, causing 150,000 deaths worldwide.4 

Only a few effective second-line anti-TB drugs are 
available, and those at the forefront are fluoroquinolones 
(FQNs). FQNs show an encouraging in vitro 
pharmacokinetic profile for treating TB, and current 
guidelines for managing MDR-TB recommend that all 
patients be treated with FQNs if the strain is susceptible or 
if the agent is thought to have efficacy.5 The present study 
was conducted to compare levofloxacin or moxifloxacin for 
the treatment of patients with fluoroquinolone-sensitive 
multidrug- resistant tuberculosis (MDR-TB). 
 

MATERIALS & METHODS 

The present study comprised of 112 patients of multi drug-
resistant tuberculosis (MDR-TB) of both genders. All were 
informed regarding the study and written consent was 
obtained. Ethical clearance was obtained prior to the study. 
Data such as name, age, gender etc. was recorded. Patients 
were divided into 2 groups of 56 each. Group I patients 
were given 750 mg/d levofloxacin and group II patients 
were given 400 mg/d moxifloxacin. Patients were recalled 
regularly and sputum samples were cultured in solid 
mycobacterial culture medium. Treatment responses were 
categorized into treatment success (cured and treatment 
completed) or adverse treatment outcome (death, failure, 
and relapsed). Results thus obtained were subjected to 
statistical analysis. P value less than 0.05 was considered 
significant. 

 

RESULTS 
 

Table I Distribution of patients 

Groups Group I Group II 

Drugs 750 mg/d levofloxacin 400 mg/d moxifloxacin 
Number 56 56 

 

Table I shows that group I patients were given 750 mg/d levofloxacin and group II patients were given 400 mg/d 
moxifloxacin. 
 
Table II Comparison of parameters 

Parameters Group I Group II P value 

Duration of treatment (Days) 516 617 0.05 
No. of drugs used 5 5 1 
Resistant drugs 4 4 1 

Adverse reaction Eye toxicity 6 3 0.05 
Hepatotoxicity 4 2 

Hematologic abnormalities  2 1 
Dermatological  abnormalities  3 0 

Allergic reaction  2 1 
 

Table II, graph I shows that duration of treatment in group I was 516 days and in group II was 617 days, number of drugs 
used in both groups was 5, resistant drugs were 4 in both groups, adverse drug reactions were eye toxicity seen in 6 in 
group I and 3 in group II, hepatotoxicity 4 in group I and 2 in group II, Hematologic abnormalities were 2 in group I and 1 
in group II, dermatological  abnormalities were 3 in group I and allergic reactions were 2 in group I and 1 in group II.  
 

Graph I Comparison of parameters 
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Table III Treatment outcomes in both groups 

Treatment success Group I (56) Group II (56) P value 

Cure 42 38 0.05 
Completed 14 18 

Treatment failure 5 7 0.02 
Failure 3 4 
Death 2 3 

 
Table III, graph II shows that 42 patients in group I and 38 in group II were cured and 14 in group I and 18 in group II had 
complete treatment, treatment failure was seen in 3 in group I and 4 in group II and death were seen in 2 in group I and 3 in 
group II. The difference was significant (P< 0.05). 
 
Graph II Treatment outcomes in both groups 

 
 

DISCUSSION 

Tuberculosis (TB) is an airborne bacterial infection caused 
by M. Tuberculosis which affects any part of the body and 
most commonly the lungs. M.6 Tuberculosis is exposed to 
the air as droplet nuclei from coughing, sneezing, shouting 
or singing of individuals with pulmonary or laryngeal TB. 
Transmission occurs through inhalation of these droplet 
nuclei which passes through the mouth or nasal cavities, the 
upper respiratory tract, bronchi and finally reaches the 
alveoli of the lungs.7 Once the M. Tuberculosis or the 
tubercle bacilli reaches the alveoli, they are ingested by 
alveolar macrophages resulting in the destruction or 
inhibition of a greater proportion of the inhaled tubercle 
bacilli. The small unaffected proportion multiplies within 
the macrophages and is released upon death of the 
macrophages.8 The present study was conducted to 
compare levofloxacin or moxifloxacin for the treatment of 
patients with fluoroquinolone-sensitive multidrug-resistant 
tuberculosis (MDR-TB). 
In present study, group I patients were given 750 mg/d 
levofloxacin and group II patients were given 400 mg/d 
moxifloxacin. Fluoroquinolones, which inhibit DNA 
supercoiling and disrupt DNA replication of 

Mycobacterium tuberculosis through interfering with DNA 
gyrase, are pivotal drugs for the treatment of MDR-TB.9 
Current guidelines recommend that later-generation 
fluoroquinolones should be used for all patients with MDR-
TB. Among these, levofloxacin and moxifloxacin are the 
two most commonly prescribed to treat patients with MDR-
TB.10 

We found that duration of treatment in group I was 516 
days and in group II was 617 days, number of drugs used in 
both groups was 5, resistant drugs were 4 in both groups, 
adverse drug reactions were eye toxicity seen in 6 in group 
I and 3 in group II, hepatotoxicity 4 in group I and 2 in 
group II, Hematologic abnormalities were 2 in group I and 
1 in group II, dermatological  abnormalities were 3 in 
group I and allergic reactions were 2 in group I and 1 in 
group II.  
The use of at least four susceptible drugs has been 
recommended to cure patients with MDR-TB. Among the 
various drugs with antimycobacterial activities, injectables 
and FQNs, as well as ethambutol and pyrazinamide, are 
believed to be the most potent for patients with MDR-TB. 
Moreover, the impact of one of four or five drugs used to 
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treat patients with MDR-TB may not make much difference 
in terms of outcome.11 

We observed that 42 patients in group I and 38 in group II 
were cured and 14 in group I and 18 in group II had 
complete treatment, treatment failure was seen in 3 in 
group I and 4 in group II and death were seen in 2 in group 
I and 3 in group II. 
Koh et al12 conducted a study in which a total of 151 
participants with MDR-TB who were included for the final 
analysis in our previous trial were followed through the end 
of treatment. Treatment outcomes were compared between 
77 patients in the levofloxacin group and 74 in the 
moxifloxacin group. Cure was achieved in 54 patients 
(70.1%) in the levofloxacin group and 54 (73.0%) in the 
moxifloxacin group. Treatment success rates, including 
cure and treatment completed, were not different between 
the two groups. It was found that cure rates and treatment 
success rates were also similar between the levofloxacin 
and moxifloxacin groups. Time to culture conversion was 
also not different between the two groups. Patients in the 
levofloxacin group had more adverse events than those in 
the moxifloxacin group, especially musculoskeletal ones. 
 

CONCLUSION 

Authors found that patients on levofloxacin showed better 
treatment outcome as compared to moxifloxacin groups. 
 

REFERENCES 
1. Kang YA, Choi YJ, Cho YJ, Lee SM, Yoo CG, Kim YW, 

Han SK, Shim YS, Yim JJ. Cost of treatment for multidrug-
resistant tuberculosis in South Korea. Respirology 
2006;11:793–798. 

2. White VL, Moore-Gillon J. Resource implications of patients 
with multidrug resistant tuberculosis. Thorax 2000; 55:962–
963. 

3. Nathanson E, Gupta R, Huamani P, Leimane V, Pasechnikov 
AD, Tupasi TE, Vink K, Jaramillo E, Espinal MA. Adverse 
events in the treatment of multidrug-resistant tuberculosis: 
results from the DOTS-Plus initiative. Int J Tuberc Lung Dis 
2004;8: 1382–1384. 

4. Orenstein EW, Basu S, Shah NS, Andrews JR, Friedland GH, 
Moll AP, Gandhi NR, Galvani AP. Treatment outcomes 
among patients with multidrug-resistant tuberculosis: 
systematic review and metaanalysis. Lancet Infect Dis 
2009;9:153–161. 

5. Johnston JC, Shahidi NC, Sadatsafavi M, Fitzgerald JM. 
Treatment outcomes of multidrug-resistant tuberculosis: a 
systematic review and meta-analysis. Plos One 2009;4: 6914. 

6. Ahuja SD, Ashkin D, Avendano M, Banerjee R, Bauer M, 
Bayona JN, Becerra MC, Benedetti A, Burgos M, Centis R, et 
al.; Collaborative Group for Meta-Analysis of Individual 
Patient Data in MDR-TB. Multidrug resistant pulmonary 
tuberculosis treatment regimens and patient outcomes: an 
individual patient data meta-analysis of 9,153 patients. Plos 
Med 2012;9:1001300. 

7. Aubry A, Pan XS, Fisher LM, Jarlier V, Cambau E. 
Mycobacterium tuberculosis DNA gyrase: interaction with 
quinolones and correlation with antimycobacterial drug 
activity. Antimicrob Agents Chemother 2004;48:1281–1288. 

8. Moadebi S, Harder CK, Fitzgerald MJ, Elwood KR, Marra F. 
Fluoroquinolones for the treatment of pulmonary tuberculosis. 
Drugs 2007;67:2077–2099. 

9. Falzon D, Jaramillo E, Schu¨ nemann HJ, Arentz M, Bauer M, 
Bayona J, Blanc L, Caminero JA, Daley CL, Duncombe C, et 
al. WHO guidelines for the programmatic management of 
drug-resistant tuberculosis: 2011 update. Eur Respir J 
2011;38:516–528. 

10. Lange C, Abubakar I, Alffenaar JW, Bothamley G, Caminero 
JA, Carvalho AC, Chang KC, Codecasa L, Correia A, Crudu 
V, et al.; TBNET. Management of patients with multidrug-
resistant/extensively drug-resistant tuberculosis in Europe: A 
TBNET consensus statement. Eur Respir J 2014;44:23–63. 

11. Caminero JA, Sotgiu G, Zumla A, Migliori GB. Best drug 
treatment for multidrug-resistant and extensively drug-
resistant tuberculosis. Lancet Infect Dis 2010;10:621–629. 

12. Koh WJ, Lee SH, Kang YA, Lee CH, Choi JC, Lee JH, Jang 
SH, Yoo KH, Jung KH, Kim KU, et al. Comparison of 
levofloxacin vs. moxifloxacin for multidrug-resistant 
tuberculosis. Am J Respir Crit Care Med 2013;188:858–864. 


