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Abstract 

 
Leprosy, caused by Mycobacterium leprae, in 2016, Indonesia reported 16,826 new 
leprosy cases, with a prevalence rate of 0.71 per 10,000 individuals and a new case 
detection rate of 6.5 per 10,000 individuals. This study describes the result of a 
quantitative real-time polymerase chain reaction (qRT-PCR) in the nasal mucosa smear 
of a leprosy patient at the Dermatology and Venereology Polyclinic of Dr. M. Djamil 
Padang Hospital. This study adopts an observational approach with a width cut design, 
specifically employing a cross-sectional study methodology on leprosy patient at the 
Dermatology and Venereology Polyclinic of Dr. M. Djamil Padang Hospital, Indonesia 
between February 2023 until February 2024. The qRT-PCR quantity value of nasal mucous 
discharge is analyzed by a real-time PCR machine. The provided data presents 
characteristics of a sample population (N = 36) with leprosy. The majority of the leprosy-
affected individuals in this study are between 8 and 68 years old, with a median age of 
34. According to the World Health Organization (WHO) classification indicates that 
83.33% of cases are multibacillary (MB). A combination RLEP/ qRT-PCR assay was 
developed to enable laboratory-based care and follow-up of leprosy patients attending our 
outpatient polyclinic in M. Djamil, Padang. The assay offers a sensitive and precise method 
for assessing the bacterial load and viability of M. leprae from nasal swab samples. It can be 
used for treatment response monitoring and early diagnosis. 
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—————————— ◆ —————————— 

 

A. INTRODUCTION 

Leprosy, caused by Mycobacterium leprae, is characterized by its acid-fast 

bacillus morphology and resistance to in vitro culture. The bacteria primarily infect 

various tissues, including the reticuloendothelial system, epidermis, oral mucosa, 

upper respiratory tract, eyes, muscles, and testes (Siswanto et al., 2020). 

Transmission occurs through respiratory droplets or direct cutaneous contact. 

Despite being a curable disease, challenges in eradicating leprosy persist due to 

deficiencies in diagnostic tools, prevention and treatment strategies, and control and 

monitoring of high-risk populations (Farah et al., 2017). 

In 2016, Indonesia reported 16,826 new leprosy cases, with a prevalence rate 

of 0.71 per 10,000 individuals and a new case detection rate of 6.5 per 10,000 

individuals. 83% of cases were multibacillary (MB), grade 2 disabilities, or pediatric 

cases. Eleven provinces still exceed a prevalence of one case per 10,000 inhabitants, 

with 139 districts and cities surpassing the same threshold. Provincial-level 
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elimination efforts will benefit from district- and city-level initiatives (Republik 

Indonesia, 2020). 

Despite achieving leprosy eradication in West Sumatra with a prevalence rate 

of 0.12 cases per 10,000 population, 19 districts in the region reported new cases in 

2021, indicating ongoing disease transmission and delayed case detection (Dinas 

Kesehatan Padang Pariaman, 2021). 

Mycobacterium leprae exhibits minimal invasiveness and pathogenicity, 

typically entering the body through the respiratory tract. The bacteria migrate to 

nerve tissues, penetrating Schwann cells, and can also be found in macrophages, 

muscle cells, and endothelial cells. The state of the bacteria within Schwann cells or 

macrophages depends on the individual's resistance (Jadhav et al., 2005). 

Infections stimulate the immune system, involving lymphocytes and 

histiocytes, attacking infected tissues. Clinical manifestations may include nerve 

involvement with decreased sensibility. The patient's immune response strength 

determines the further progression of the condition if not detected and managed 

promptly. Cellular Immune Systems (CIS) provide protection, resolving lesions or 

progressing to Paucibacillary (PB) or Multibacillary (MB) leprosy. Chronic phases 

may exhibit sudden immune response escalation, resulting in inflammation—a 

leprosy reaction (types 1 and 2) (Nath et al, 2015). 

Diagnostic challenges arise due to clinical manifestations resembling other 

skin diseases, necessitating additional procedures (Alferdi, 2022). At Dr. M. Djamil 

Padang Hospital, leprosy diagnosis relies on three cardinal signs: acid-fast bacteria 

in skin smears, nerve thickening, and anesthetic or hypoesthetic erythematous or 

hypopigmented patches (RI, 2018). Although the sensitivity of acid-fast bacteria in 

skin smears is low, especially in paucibacillary cases.  

Alternative immunological methods, like T-cell immune response 

quantification via Interferon-gamma (IFNγ) production, have been consistent in 

various leprosy patients. However, challenges arise due to similar IFNγ secretion 

patterns in household contacts and PB cases. Current serological and Cell Mediated 

Immunity (CMI) based assays for early leprosy detection are unsatisfactory, 

necessitating alternative methods such as PCR (Jiang et al., 2022). 

The PCR, a precise molecular technique, is used to identify and amplify 

nucleic acids (Reis et al., 2014). The implementation qRT-PCR has significantly 

improved M. leprae detection (Manta et al., 2019). Researchers use Quantitative PCR 

(qPCR) as an alternative method for DNA or RNA quantification (Tatipally et al., 

2018)(Viljoen et al., 2005).  

The qRT-PCR method, targeting the RLEP gene sequence in the M. leprae 

genome, is crucial for identifying M. leprae DNA because RLEP have 19-37 copied 

gene that can make this gene specific to M. leprae. (Goldsmith et al., 2019)(Wirayasa, 

2022). Efforts to detect M. leprae DNA in diverse clinical specimens have shown 

sensitivity ranging from 50-70% (Morgado de Abreu et al., 2014). In one study, 

RLEP-based PCR detected 73% of patients with a zero bacterial index (Adhin, 

2020)(Jadhav et al., 2005).  
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The study aims to evaluate the performance of the qRT-PCR on nasal mucosa 

smears from leprosy patients at the Dermatology and Venereology Polyclinic Dr. M. 

Djamil Padang Hospital. Progress in qRT-PCR-based methods, focusing on the 

RLEP gene, is essential for more effective identification of M. leprae in nasal mucosa 

smears from contacts of leprosy patients in West Sumatera (Adhin, 2020).  

 

B. METHOD 

This study adopts an observational approach with a width cut design, 

specifically employing a cross-sectional study methodology. The target population 

for this study encompasses all patients diagnosed with Pausibasiler type and 

Multibasiler type. The Inclusion Criteria are: all patients, including new patients, 

those undergoing Multidrug Therapy (MDT) treatment, or under surveillance, are 

eligible for inclusion and participants must express their willingness to participate in 

the study by providing informed consent with exclusion criteria: individuals 

unwilling to participate and serve as respondents are excluded from the study. 

The examination and sampling procedures were conducted at the Dermatology 

and Venereology Polyclinic Dr. M. Djamil Padang Hospital. The collected samples 

were subsequently sent to the Biomedical Laboratory of Medicine Faculty, Unand 

between early February 2023 and February 2024. The qRT-PCR quantity value of 

nasal mucous discharge is analyzed by real-time PCR machine. 

 

C. RESULTS AND DISCUSSION 

The provided data presents characteristics of a sample population (N = 36) 

with leprosy. The majority of the leprosy-affected individuals in this study are 

between 8 and 68 years old, with a median age of 34. A balanced gender distribution 

is noted, with 44.4% being male. Education backgrounds vary, with the majority 

having at least a high school education. Housewives constitute a significant 

occupational group. Bacterial index results: negative: 14 (38.89%), 1+: 3 (8.33%), 2+: 5 

(13.89%), 3+: 4 (11.11%), 4+: 7 (19.44%), 5+: 3 (8.33%). According to the World Health 

Organization (WHO) classification of leprosy, 83.33% of cases are multibacillary 

(MB). Various Ridley Jopling classifications further emphasize the diverse clinical 

manifestations of leprosy with the most are included to borderline lepromatous (BL) 

and borderline tuberculoid (BT). Leprosy reactions are present in a considerable 

proportion, with 16.67% experiencing Reversal Reaction and 25% presenting with 

Erythema Nodosum Leprosum (ENL). PCR examinations reveal high positivity rates 

in both nasopharynx (94.44%) and lesions (88.89%), suggesting a prevalent 

mycobacterial presence. 

Table 1. Demographic and Clinical Characteristic of Leprosy Patient 

 n (%) (N = 36) 

Age (years), median (min-max) 34 (8-68) 

Sex  

Male 16 (44,4) 

Female 20 (55,6) 
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Education Background  

No Formal Education 7 (19,4) 

Primary-Junior High School 10 (27,3) 

Senior High School 17 (47,2) 

College 2 (5,6) 

Occupation  

Housewife 17 (42,5) 

Employer 2 (5) 

Labourer 1 (2,5) 

Student 4 (10) 

Farmer 5 12,5) 

Self-employer 7 (17,5) 

Bacterial Index  

Negative 14 (38,89) 

1+ 3 (8,33) 

2+ 5 (13,89) 

3+ 4 (11,11) 

4+ 7 (19,44) 

5+ 3 (8,33) 

WHO Classification  

Multibacillary (MB) 30 (83,33) 

Pausibacillary (PB) 6 (16,67) 

Ridley Jopling Classification  

Tuberlucoid (TT) 2 (5,56) 

Borderline Tuberculoid (BT) 12 (33,33) 

Mid Bordeline (BB) 2 (5,56) 

Borderline Lepromatous (BL) 13 (36,11) 

Lepromatous (LL) 7 (19,44) 

Leprosy Reaction  

Reversal Reaction 6 (16,67) 

Erythema Nodosum Leprosum (ENL) 9 (25) 

Polymerase Chain Reaction Examination  

Nasopharyinx positive, (mean of CT value) 34 (94,44) 

Lesion positive, (mean of CT Value) 32 (88,89) 

The prevalence of leprosy cases in Indonesia is quite significant. According to 

the Indonesian Ministry of Health, in 2022 there will still be 15,052 registered cases 

of leprosy with a prevalence of 0.55 per 10,000 population. In 2021, there will still be 

13,487 active leprosy cases recorded with 7,146 new cases discovered. According to 

the Ministry of Health, the prevalence of leprosy in West Sumatera is the lowest in 

Indonesia, namely 0.1 per 10,000 population. Number of leprosy patients in the 

Dermatology and Venereology Polyclinic of the Hospital. Dr. M. Djamil Padang in 

2023 there will be 36 cases with an average age of 34 years. This is following research 
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by Meki, et al. (Semarang, 2022) which shows that the age range of leprosy patients 

is predominantly 33-55 years old (50%). These results indicate a high level of 

productivity and mobility (Pranata et al., 2022). 

There were 16 (44.4%) males and 20 (55.5%) females. This is in line with 

research by Ronald et al (Brazil, 2016) but is inversely proportional to research 

conducted by Nia, et al (Serang, 2022) which states that male sufferers are more 

dominant. The number of respondents were more female than male, because the 

mobility of men is higher. After all, they have to earn a living outside the home, so 

few come to the Dermatology and Venereology Polyclinic. The results of the Indian 

Association of Leprologists (IAL) report found that in various countries in the 

world, including Indonesia, men suffer from leprosy more than women with a ratio 

of 2:1. The low incidence of leprosy in women is likely due to environmental and 

socio-cultural factors (Rengasamy et al., 2020) (Kurniatillah et al., 2022). 

In this study, the most common patient education category was high school. 

This is in line with research conducted by Ronald, et al (Brazil, 2016). Meanwhile, 

the undergraduate education level in the sample was only 2 out of 36 people. This 

can be related to the theory that the spread of leprosy is also related to economic 

status, nutrition, and hygiene conditions, where these three things are also related to 

a person's level of education (Martins et al., 2016). 

Based on the occupational group of 36 leprosy patients, the largest 

occupational group was housewives, this was associated with the gender dominance 

in the sample being female. This is inversely proportional to research conducted by 

Meki et al., 2022, where the highest number of occupational groups were civil 

servants. This could be because, in the research conducted by Meki et al., the most 

common gender was male (Pranata et al., 2022). 

For the bacterial index, the most negative results were obtained (38.89%), this 

is in contrast to the research of Jasmin et al in 2022 who conducted research on 30 

leprosy patients and obtained results that 24 of them had a bacterial index of >3+ 

(Jasani et al., 2022). The bacterial index is associated with the number of leprosy 

patients. Quantity of bacterial bacilli seen from a microscope in a particular sample, 

the higher the bacterial index, the greater the bacterial load, which also determines 

the severity of the disease and future therapy plans. The differences in bacterial 

index results can be attributed to technical errors in performing the Slit Skin Smear, 

sampling techniques, calculations on the microscope, observer variations in clinical 

assessment, and various other factors that can cause differences (Jha et al., 2016). 

Based on the WHO classification, there were more patients in the MB group 

(83.33%) while for the Ridley Jopling classification, the largest group was BL 

(36.11%). This is different from the research of Ruchi et al (India, 2012) who 

conducted research on 100 leprosy patients and obtained the results that 60 of them 

fell into the PB group (Gupta et al., 2012). As well as research conducted by SM Jha 

et al (Nepal, 2016), the results of their research classified leprosy based on Ridley 

Jopling found that the largest group was in the BT group (Jha et al., 2016). This 

difference can occur depending on when the patient arrives for treatment. The later 
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the patient arrives for treatment, the more severe the patient's disease. 

Leprosy reactions occurred in 15 patients with 9 people experiencing ENL 

reactions and 6 people experiencing type 1 reactions, in contrast to the research of 

Rabia et al. (Pakistan, 2021), the results obtained were more in type 1 reactions (60%) 

and ENL reactions (40 %). The leprosy reaction is triggered by the body's immune 

system response to the presence of the leprosy bacteria. So because of this, there may 

be differences in results, because the immune reaction depends on each patient's 

body (Muddebihal et al., 2023). 

The PCR results were compared between nasopharyngeal and lesion samples, 

and a higher positive rate was obtained in the nasopharynx (94.44%). Lucas et al. in 

2005 also carried out a PCR examination which was used to strengthen the DNA 

sequence of M. leprae in nasal mucosal biopsies and showed that the nasal also plays 

a role in transmitting this bacillus, it can detect the early stages of leprosy even 

before the lesions are visible on the skin, nerves or other parts of the body (Suneetha, 

Arunthathi, Kurian, & Chacko, n, 2000)(Patrocínio et al., 2005). In his research, the 

results showed that PCR could detect DNA from M. leprae in 36 (69.2%) cases, a 

figure higher than that found in skin smears (10–50%). Martinez et al who tested 

RNA-based viability for M. leprae in nasal swabs found a sensitivity of 97.8% with a 

specificity of 73.3%. The RNA test combined with quantification with RLEP qPCR 

was successfully tested as a diagnostic test in leprosy patients. This study also 

concluded that this provides evidence that the mucosa can be a secondary site of 

transmission and infection of M. Leprae (WHO, 2023). 

However, it should be emphasized that laboratory examinations are not 

sufficient to diagnose or classify leprosy. Its nature is as a tool to facilitate the 

diagnosis of a case. The finding of detection of M. leprae bacilli in the nasal mucosa 

using qPCR in leprosy cases strengthens the fact that leprosy transmission may 

originate from the nasal cavity. In addition, the results of this study reaffirm the 

important role of contacts in the epidemiological chain and emphasize the need for 

close monitoring of these individuals. 

 

D. CONCLUSION 

A combination RLEP/ qRT-PCR assay was developed to enable laboratory-

based care and follow-up of leprosy patients attending our outpatient polyclinic in 

Dr. M. Djamil Padang hospital. The assay offers a sensitive and precise method for 

assessing the bacterial load and viability of M. leprae from nasal swab samples. It can 

be used for treatment response monitoring, early diagnosis, and research into the 

potential role of M. leprae nasal carriage in aerosol infection-mediated human-to-

human transmission. While thankfully neither budgetary nor logistical constraints 

prevented the assay from being used on individual patients in our own context, 

these assays are often more appropriate for epidemiological research problems than 

for tailored therapy.  

However, further clinical studies are still needed regarding the application of 

qRT-PCR from nasal mucose in diagnosing leprosy to prove its efficacy. Apart from 
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that, there needs to be cooperation between health workers and government so that 

this method can be applied widely in Indonesia, it is hoped that leprosy in this 

country can be eradicated.  
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