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Background: Leprosy and tuberculosis are two of the oldest and most common mycobacterial infections, caused by Mycobacterium 
leprae and Mycobacteium lepramatosis for leprosy and Mycobacterium tuberculosis for tuberculosis. Dual infections have been known 
since ancient times; however, cases remain rarely reported in the literature, even in countries where both diseases are endemic, such as 
Madagascar.
Purpose: We report a case series of simultaneous occurrence of leprosy and tuberculosis.
Patients and Methods: In this retrospective study, we reviewed the medical records of patients with leprosy registered at the 
Department of Dermatology, University Hospital Befelatanana, Antananarivo, Madagascar, between January 2012 and June 2021. 
Patients with leprosy and diagnosed as coinfected by tuberculosis were included in the study.
Results: Of the 120 leprosy cases observed during the study period, coinfection with leprosy and tuberculosis was found in five 
patients. The mean age was 43.4 (SD 13.2) ranging, 21–59 years. Male gender was predominant (4/5). Four patients presented with 
lepromatous leprosy, and one with borderline lepromatous leprosy. Three patients experienced leprosy reaction. Four cases of 
pulmonary tuberculosis and one case of multifocal tuberculosis were observed. The diagnosis of leprosy preceded tuberculosis in 
four cases, and a coinfection diagnosis was made simultaneously in one case. The average time to develop tuberculosis was 38.8 (SD 
10.2) months. HIV infection, malnutrition, alcohol consumption, and long-term corticosteroid therapy were the immunosuppressive 
factors reported in our patients. Three patients received concomitant multidrug therapy for leprosy and tuberculosis.
Conclusion: Dermatologists should be aware of the importance of screening patients affected by leprosy for latent or active 
tuberculosis to prevent morbidity and mortality due to coinfection and to reduce the risk of acquired resistance to rifampicin, which 
is the greatest risk of this association.
Keywords: Madagascar, Mycobacterium leprae, rifampicin

Introduction
Leprosy and tuberculosis are two of the oldest and most common mycobacterial infections caused by gram-positive 
aerobic acid-fast bacilli (AFB), Mycobacterium leprae and Mycobacteium lepramatosis for leprosy and Mycobacterium 
tuberculosis for tuberculosis.1,2 Both diseases are characterized by granulomatous inflammatory reactions and their 
clinical forms depend on immunity.3 Leprosy involves mostly the skin and peripheral nerves, while tuberculosis is 
a multisystem disease that primarily affects the lungs but can also involve extrapulmonary sites. Dual infections have 
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been known since ancient times and were first reported in 1954 by Relvich et al. However, cases remain rarely reported 
in the literature, even in a country where both diseases are endemic, such as Madagascar.4 A comprehensive recent 
review on leprosy co-infections including tuberculosis highlighted the importance of understanding leprosy coinfections 
as they may impact the disease impact and treatment.5 Coinfections occur when two or more genetically distinct 
pathogens are present in the same host.5 Hereby, we report a case series of simultaneous occurrence of leprosy and 
tuberculosis.

Materials and Methods
In this retrospective study, we reviewed the medical records of patients with leprosy registered at the Department of 
Dermatology, University Hospital Befelatanana, Antananarivo, Madagascar, between January 2012 and June 2021. 
Patients affected by leprosy diagnosed clinically, bacteriologically, histologically, and co-infected with tuberculosis 
confirmed bacteriologically and radiologically were included, and those with incomplete medical records were excluded. 
Demographic, clinical, and bacteriological data were collected from the records and evaluated using simple descriptive 
analysis.

This study was approved by the Ethics Commission of the University Hospital of Antananarivo, and was conducted 
after obtaining written informed consent from the patients. Our study complies with the Declaration of Helsinki. 
Statistical analysis was performed using the Epi Info software (version 7.2.6).

Results
Of the 120 leprosy cases observed during the study period, coinfection with leprosy and tuberculosis was found in six 
patients; of these, one case was excluded because of incomplete medical data, and five cases were eligible for this study. 
In this study, the frequency of this association was 4.16%. The mean age was 43.4 (SD 13.2) and the range, 21–59 years. 
Three patients lived in the capital city Antananarivo and two lived in a rural region.

Two patients received Bacillus Calmette-Guérin (BCG), and the vaccinal status was unknown in three patients. None 
of the patients had a history of leprosy or tuberculosis contact.

Lepromatous leprosy (LL) was the most common clinical form of leprosy (n=4), and only one patient presented with 
a borderline lepromatous (BL) form. All the patients with leprosy had skin and nerve involvement (Figure 1a and b). 
Leprosy reactions were documented in three patients, type 2 reaction was seen in two patients, while type 1 reaction 
occurred in one patient (Figure 2a and b). Renal amyloidosis was documented in one patient with a type 2 reaction.

Of the five leprosy and tuberculosis coinfections, leprosy diagnosis preceded tuberculosis diagnosis in four. The 
average time to develop tuberculosis was 38.8 (SD 10.2) months, ranging between 12 and 96 months. In one patient, 
tuberculosis occurred during the type 2 reaction, four months after the end of treatment with multibacillary multidrug 
therapy (MDT) for leprosy. Only one patient presented with simultaneous clinical symptoms of leprosy and tuberculosis 
on the first visit and was diagnosed with co-infection by both diseases at the same time. In terms of the clinical form of 
tuberculosis, pulmonary tuberculosis was predominant (n=4) and extrafocal tuberculosis (pulmonary then miliary 
tuberculosis) was less common (n=1). Table 1 summarizes the epidemiological and clinical profiles of leprosy and 
tuberculosis co-infections. The diagnosis of all leprosy cases was based on clinical aspects and was confirmed by 
bacterial or histological investigations. In all patients, the bacillary index (BI) of the slit skin smear was positive, with 
a mean BI value of 3.4, and the polymerase chain reaction (PCR) of skin biopsies was positive for Mycobacterium 
leprae. Only two patients underwent histological investigation, which showed granulomatous reactions surrounding 
vessels and nerves without central caseous. Ziehl-Neelsen stain for acid-fast bacilli was negative. Regarding the 
diagnosis of tuberculosis, sputum smear microscopy revealed positive acid-fast bacilli in all cases. Molecular diagnosis 
of tuberculosis confirmed infection by Mycobacterium tuberculosis and no resistance to rifampicin was detected in 
GeneXpert MTB/RIF. Chest radiography revealed radiological evidence of tuberculosis in three patients (Figure 3). Chest 
tomography was performed in one patient and showed alveolar-interstitial opacities in the left lower lobe (Figure 4). In 
the present series, the Mantoux and QuantiFERON Gold tests were not performed because no patient could afford to pay 
the high cost of these tests. HIV testing returned positive in one patient. Risk factors for tuberculosis included long-term 
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corticosteroid therapy as a treatment for leprosy (n=3), HIV infection (n=1), alcohol consumption (n=1), and malnutri-
tion (n=2).

According to the type of multidrug therapy (MDT), all patients with leprosy were treated with a multibacillary (MDT- 
MB) regimen of the World Health Organization (WHO) standard regimen and received clofazimine (300 mg/month and 
50 mg/day) and dapsone (100 mg/day). Three patients received concomitant MDT for leprosy and tuberculosis. 
Rifampicin was administered daily and included in the antitubercular therapy according to the WHO guidelines. One 
patient was prescribed antiretroviral therapy (ART) at the same time. The treatment of choice for leprosy reactions is 

Figure 1 (a) Lepromatous leprosy with diffused papulonodular skin-colored lesions on the face; (b) neuritis.

Figure 2 (a) Type 1 reaction with erythematous and swelling lesions; (b) type 2 reaction with erythema multiforme-like bullous lesions.
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prednisolone associated with clofazimine or doxycycline even for type 2 reaction since thalidomide is not available in 
Madagascar.

In terms of outcome, improvement in the clinical symptoms of both leprosy and tuberculosis was seen in two patients. 
Two patients were lost to follow up. One patient presenting with leprosy, tuberculosis, and HIV discontinued medications 
and died a few months after diagnosis.

Discussion
Leprosy and tuberculosis have been prevalent worldwide for over a century. They constitute a global health issue despite 
advancement of medical research and the success of MDT by the WHO.6 Coinfection with Mycobacterium leprae and 
Mycobacterium tuberculosis is rarely reported and varies from 2.5 to 7.7% in India.7,8 Coinfection of leprosy and 
tuberculosis are not uncommon, though infrequently reported.5 In the recent literature, the new cases detection of the 
coinfection was 0.02 per 100,000 inhabitant per year worldwide, and was estimated to 2–6 new cases per 100, 000 in 
Madagascar.9,10 Both leprosy and tuberculosis remain endemic in Madagascar, and previous study reported 8 per 100 000 
new leprosy cases and 233 per 100 000 new tuberculosis cases per year. However, there are few reports on dual 
mycobacterial infections in Madagascar. Sendrasoa et al reported in 2015, the first and only documented case of 

Table 1 Summary of Epidemiological and Clinical Profile of Leprosy and Tuberculosis Coinfection

Age Gender First 
Infection

Time Gap Between  
Two Infections (Month)

Clinical form of 
Leprosy

Clinical form of 
Tuberculosis

Predisposing Factors Outcome

59 F Leprosy 12 LL Pulmonary TB Malnutrition Lost to follow up

21 M Leprosy 96 LL Extrafocal TB Corticosteroid Malnutrition Lost to follow up

49 M Leprosy 16 LL Pulmonary TB HIV Corticosteroid Died

36 M Leprosy At the same time BL Pulmonary TB Alcohol Improvement

52 M Leprosy 36 LL Pulmonary TB Corticosteroid Remission

Abbreviations: F, female; M, male; LL, lepromatous leprosy; BL, borderline leprosy; TB, tuberculosis; HIV, human immunodeficiency virus.

Figure 3 Chest X-ray showing numerous small nodular opacities scattered throughout the lungs.
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association of pulmonary tuberculosis and lepromatous leprosy in Madagascar.10 There is a worldwide decline in the 
number of co-infections of leprosy and tuberculosis in the modern era, which may be explained by the high prevalence of 
BCG vaccination coverage.11

Mycobacterium leprae is a weakly acid-resistant bacillus that is unable to grow in vitro as an obligate intracellular 
pathogen, whereas Mycobacterium tuberculosis is a strongly acid-resistant bacillus and an extra or intracellular pathogen 
in macrophages that is cultivated in vitro.12,13 Despite these specific characteristics, Mycobacterium leprae and 
Mycobacterium tuberculosis present more than 95% homology in amino acid sequences. This reason has been put 
forth against the occurrence of concomitant leprosy and tuberculosis.14 It is evidenced by the fact that BCG vaccination 
confers protection against leprosy and tuberculosis and by the conversion of lepromin intradermal tests after the 
administration of BCG.11,14 Furthermore, positive Mantoux and QuantiFERON Gold tests and the presence of acid- 
fast bacilli in sputum are misleading, as the sputum of patients with leprosy (mainly lepromatous leprosy) may stain 
positive for acid-fast bacilli, creating a diagnostic dilemma with sputum-positive pulmonary tuberculosis.1,15 Therefore, 
chest X-ray evidence of active tuberculosis and positive tuberculosis cultures are the gold standard for the diagnosis of 
active tuberculosis infection in a patient with leprosy.1

There are conflicting explanations in the literature regarding the association between leprosy and tuberculosis in the 
same patient. The interaction of the illness remains unclarified and debatable.16–18 Some investigators suggested two 
theories that may explain this rare association including cross-immunity and coinfection.5 It has been suggested that an 
impaired cell-mediated response in the anergic lepromatous leprosy form would predispose to tuberculosis. On the other 
hand, other investigations reported an antagonism between the two diseases, suggesting that patients with acquired 
immunity against M. leprae will be protected against tuberculosis.19–21 However, risk factors for leprosy and tuberculosis 
coinfection include poor socioeconomic status, malnutrition, immunocompromised status (immunosuppression induced 
by HIV infection or chemotherapy), and diabetes.1,22 In the present case series, the use of steroids in the treatment of 
leprosy was one of the most frequent factors that may increase the susceptibility to developing tuberculosis. HIV 
coinfection was in one case.

The most common clinical form of leprosy associated with tuberculosis is lepromatous leprosy, followed by border-
line lepromatous leprosy, in concordance with the findings of our case series. Only a few cases of tuberculoid leprosy 
were reported.23–25 Moreover, and in patients affected by leprosy, pulmonary tuberculosis and severe cases of tubercu-
losis are frequent.26

Figure 4 Chest tomography showing alveolar-interstitial opacities in the left lower lobe.
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Tuberculosis can occur throughout the spectrum of leprosy, and some patients had leprosy for a very long time.4 The 
gap duration between the infection varies from 1 month for Trindade et al to 10–15 years for Nigam et al19,26 In our 
study, the symptoms of leprosy preceded the symptoms of tuberculosis in most cases, with a mean duration of 38.8 
months. It was 32 months for Dioussé et al, which is similar to our finding.27 In only one patient, the diagnoses of leprosy 
and tuberculosis were made simultaneously. The most common non-viral leprosy coinfections include tuberculosis, 
leishmaniasis, chromoblastomycosis and helminthic infections. The majority of the patients in this study (3/5) experi-
enced leprosy reaction. In leprosy patient, a secondary infection is considered to increase the risk of leprosy reactions.5 

However, Fróes et al found that coinfection with tuberculosis and leishmaniasis appeared to reduce leprosy reactions.5

There are no specific guidelines regarding the treatment of the association between leprosy and tuberculosis. Verma 
et al reported that management of leprosy and coinfection does not change, with the same WHO treatment categorization, 
whereas other authors suggested the use of rifampicin only daily in their study.6 Since Rifampicin, a frontline anti-
tubercular drug, is also used in the treatment of leprosy. The use of rifampicin only monthly in leprosy patients with 
concomitant tuberculosis could induce the emergence of rifampicin-resistant tuberculosis.15,26,28 However, Rawson et al 
did not observe Mycobacterium tuberculosis resistance after rifampicin was used for leprosy, which is similar to our 
finding.9

Conclusion
In conclusion, we reported six cases of leprosy and tuberculosis coinfection, an association rarely reported in the 
literature. Dermatologists should be aware of the importance of screening leprosy patients for latent or active tubercu-
losis, especially when they present immunosuppressive factors, such as long-term corticosteroid therapy or HIV, to 
prevent morbidity and mortality due to coinfection and to reduce the risk of acquired resistance to rifampicin, which is 
the greatest risk factor for this association.

Informed Consent
Written informed consent for publication of case details and images was obtained from patients.

Disclosure
The authors report no conflicts of interest in this work.
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