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ABSTRACT 
Background: Leprosy is a disease of public health importance and social stigma to the patients, which may result in 
debilitating deformities and complications. The diagnosis and microbiological characterization of leprosy is important to 
initiate appropriate antileprotic treatment. Methods: The clinical and epidemiological data from the patients was collected 
based on history and examination findings. from the patients suspected of leprosy. The slit skin smears were subjected to 
microscopy and calculate bacteriological index and morphological index. The data generated in this study was subjected to 
statistical analysis by using statistical package for social sciences (SPSS) software version 27.0. Result: Out of all slit skin 
smears collected from 210 patients suspected of leprosy, 78 (37.14%) found positive for the presence of acid-fast bacilli. 
There was predominance of leprosy cases among males as compared to females. The majority of the leprosy cases were 
between 21-40 years of age. The majority of the patients were having a bacteriological index of <4. Conclusion: Leprosy is 
still prevalent in India in spite of ongoing National Leprosy Eradication Program. The community evidently indicate the grave 
nature of the problem of untreated and undetected leprosy cases leading to active transmission of the disease. 
 

KEYWORDS 
Bacteriological Index, Leprosy, Morphological Index, Mycobacterium Leprae 
 

INTRODUCTION  
Leprosy, also known as Hansen’s disease, is a chronic 
granulomatous neglected tropical disease of public 
health importance targeting the nerves and skin, leading 
to loss of sensation on the skin, with or without 
dermatological lesions, correlated with long term 
consequences, such as deformities or disability. (1,2) 
 The diagnosis of leprosy can be made by finding at least 
one of the following cardinal signs: 
A. Hypo pigmented or reddish skin patch 
B. Enlarged or thickened peripheral nerves with loss of 

sensation 
C. Detection of acid-fast bacilli (AFB) in a slit skin smear 

(SSS) from the lesions. (1) 
Classification divided leprosy into two distinct entities 
comprising pauci-bacillary (PB) leprosy and multi-
bacillary (MB) leprosy. The PB leprosy is characterized by 
the presence of one to five skin lesions, without the 
presence of AFB on SSS microscopy. Similarly, the MB 
leprosy is characterized by either more than five skin 
lesions or with nerve involvement or with the 
demonstrated bacilli in SSS.(3) 
 The reported cases are not representing the actual 
burden of the disease due to lack of studies. This study 
was planned to observe the epidemiological profile and 

microbiological characterization of suspected leprosy 
cases presented to a tertiary care hospital from Uttar 
Pradesh. 
 

MATERIAL & METHODS 
This study was conducted for a period of six years from 
January 2018 to December 2023 on suspected leprosy 
patients presenting to a tertiary care hospital from Uttar 
Pradesh. All type of socio-demographic characteristics of 
the patients along with the clinical history and 
examination finding were recorded. The clinical and 
epidemiological data from the patients was collected 
based on history and examination findings. The slit skin 
smears were collected from the patients suspected of 
leprosy. The slit skin smears were subjected to 
microscopy after performing acid fast staining to observe 
acid fast bacilli and calculate bacteriological index and 
morphological index. All patients were diagnosed based 
on detailed history and clinical examination followed by 
SSS. This study was approved by the institutional ethical 
committee. 
Sample Collection and processing: 
The SSS from all the patients suspected of leprosy, before 
commencement of multidrug therapy (MDT) were 
collected following appropriate sample collection 
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guidelines. Three or more SSS were taken including one 
from the lesion and two or more additional ones from the 
earlobes, eyebrow and/or other sites. The SSS were 
processed following standard operative procedure 
guidelines of modified Ziehl Neelsen (ZN) staining for 
Mycobacterium leprae. 
The ZN-stained smears were examined for the presence 
of viable lepra bacilli against blue background 
characterized by uniformly and intensely stained bacilli in 
red. They were designated as solid stained (S) bacilli. On 
the other hand, the dead leprea bacilli were 
characterized as irregularly stained and described as 
fragmented (F) or granular (G). The total number of bacilli 
were measured using Ridley’s logarithmic scale and BI 
was calculated. The MI was calculated by the percentage 
of solid stained bacilli. Based on the number of skin 
lesions and smear positivity, the cases were categorised 
as PB or MB for therapeutic purpose. 
Statistical Analysis: The data generated in this study was 
subjected to statistical analysis by using statistical 
package for social sciences (SPSS) software version 27.0. 
 

RESULTS 
Table 1: Gender wise distribution of patients 

Gender Total 
No. of 
patients 

No. of 
SSS 
positive 

% No. of SSS 
negative 

% 

Male 144 55 38.20 89 61.80 
Female 66 23 34.85 43 65.15 
Total 210 78 37.14 132 62.86 

A total of 210 clinically suspected leprosy cases included 
in the study, were subjected to the SSS during the study 
period. The SSS samples collected from a total of 210 
suspected leprosy cases, 78 (37.14%) found positive for 
AFB out of which males were 144 (38.20%) and females 
were 66 (34.85%). The SSS samples collected from a total 
of 210 suspected leprosy cases, 132 (62.86%) found 
negative for AFB out of which males were 89 (61.80%) 
and females were 43 (65.15%). There was predominance 
of male cases as compared to females. 
 Table 2: Age wise distribution of patients 

Age in 
years 

Total No. of 
patients 

No. of SSS 
positive 

% 

≤ 20 16 5 31.25 
21 – 40 88 40 45.45 
≥41 106 33 31.13 
Total 210 78 37.14 

The age-wise distribution of patients in relation to skin 
smear positivity (SSS positive) shows notable variation 
across different age groups. Among patients aged 20 
years or younger, there were 16 cases in total, with 5 
testing SSS positive, accounting for 31.25%. In the 21–40 
age group, out of 88 patients, 40 were SSS positive, 
representing the highest positivity rate at 45.45%. For 
those aged 41 years and above, 106 patients were 
recorded, with 33 testing positive, making up 31.13%. 
Overall, out of 210 total patients, 78 were SSS positive, 
resulting in an overall positivity rate of 37.14%. This data 
indicates that the highest proportion of SSS positive cases 
occurred in the 21–40 age group. 
 
Table 3: Gender wise distribution of bacteriological 
index (BI) in SSS (n=78) 

Bacteriologi
cal index 
(BI) 

Total 
no. of 
SSS 
positi
ve 

M
al
e 

% Fem
ale 

% 

≤ 2 35 25 71.43 10 28.57 
2.1-4 35 25 71.43 10 28.57 
≥4.1 8 5 62.50 3 37.50 
Total 78 55 70.51 23 29.49 

The distribution of Bacteriological Index (BI) among skin 
smear positive (SSS positive) cases shows varying trends 
across different BI ranges and gender. Out of a total of 78 
SSS positive cases, 55 were male (70.51%) and 23 were 
female (29.49%). In the BI range of ≤2, there were 35 
cases, with 25 males (71.43%) and 10 females (28.57%). 
The same distribution was observed in the BI range of 
2.1–4, also comprising 35 cases with 25 males (71.43%) 
and 10 females (28.57%). In the highest BI range (≥4.1), 
there were 8 cases, of which 5 were male (62.50%) and 3 
were female (37.50%). Overall, the data indicates a 
higher proportion of males across all BI categories, with 
the majority of cases falling within the ≤4 range. 
 
Table 4: Distribution of PB and MB cases according to 
demographic profile of patients 

Variable Total 
No. of 
Cases  

No. of 
PB 
cases 

% No. of 
MB 
cases 

% 

Male 144 15 10.42 55 38.19 
Female 66 10 15.15 23 34.85 
≤ 20 16 3 18.75 5 31.25 
21-40 88 9 10.23 40 45.45 
≥41 106 13 12.26 33 31.13 

The data presents the distribution of cases based on 
gender and age. Among males, there were a total of 144 
cases, out of which 15 were classified as PB (10.42%) and 
55 as MB (38.19%). In comparison, females accounted for 
66 cases, with 10 being PB cases (15.15%) and 23 being 
MB cases (34.85%). 
When analyzed by age groups, individuals aged 20 years 
or younger had 16 total cases, with 3 PB cases (18.75%) 
and 5 MB cases (31.25%). The 21–40 age group reported 
88 cases, including 9 PB cases (10.23%) and 40 MB cases 
(45.45%). In the age group of 41 years and above, there 
were 106 cases in total, of which 13 were PB (12.26%) and 
33 were MB (31.13%). This data highlights that the 
highest percentage of PB cases was found in the youngest 
age group (≤20), while the highest proportion of MB cases 
occurred in the 21–40 age group. 
 
Table 5: Socio-Economic characteristics of the leprosy 
cases 

Gende
r 

Total 
no. of 
positiv
e 

Lowe
r 
Class 

% Lower 
Middl
e 
Class 

% Middl
e 
Class 

% 

Male 70 37 52.8
6 

27 38.5
7 

6 8.5
7 

Femal
e 

33 18 54.5
5 

12 36.3
6 

3 9.0
9 

Total 103 55 53.4 39 37.8
6 

9 8.7
4 
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The gender-wise distribution of total positive cases based 
on socio-economic class reveals that out of 70 male cases, 
37 (52.86%) belonged to the lower class, 27 (38.57%) to 
the lower middle class, and 6 (8.57%) to the middle class. 
Among the 33 female cases, 18 (54.55%) were from the 
lower class, 12 (36.36%) from the lower middle class, and 
3 (9.09%) from the middle class. Overall, out of the total 
103 positive cases, 55 (53.4%) were from the lower class, 
39 (37.86%) from the lower middle class, and 9 (8.74%) 
from the middle class. This indicates that a majority of the 
positive cases were concentrated in the lower socio-
economic class across both genders. 
 

DISCUSSION 
Leprosy is an ancient and chronic granulomatous 
infectious disease, predominantly affecting the skin and 
peripheral nerves. As per the WHO, leprosy is categorized 
mainly into two groups, PB and MB, but the widely-
accepted classification was Ridley-Jopling classification. 
To eliminate leprosy, the centrally sponsored health 
scheme, National Leprosy Eradication Program (NLEP) 
has been started. The major objective of NLEP was to 
reduce the disease burden, prevention of disability and 
to improve awareness among the communities about 
leprosy and curability. The prevalence of leprosy has 
come down from 0.69 per 10,000 populations in 2014-15 
to 0.45 in 2021-22 as per statistics given by the WHO. The 
government of India has launched National Strategic Plan 
(NSP) and road map for leprosy 2023-27 on 30th January 
2023 to achieve zero transmission of leprosy by 2027. 
The present study mainly concentrates on finding AFB in 
SSS from leprosy patients. We analysed different type of 
skin samples and lesions for different clinically suspected 
leprosy patients. 
In this study, we analysed SSS from a total of 210 clinically 
suspected cases of leprosy. We observed 37.14% AFB 
positive while 62.86% AFB negative SSS. A predominance 
of males over females was observed among patients with 
AFB positive SSS. The male preponderance was in 
concordance with other studies on leprosy as well.21,23 
The predominance of male can be attributed to more 
outdoor activities leading to higher chances of 
contracting the infection. In our study, 21-40 years of age 
group was most commonly affected comprising 45.45% 
followed by ≤ 20 and ≥ 41years of age groups due to again 
more outdoor activities, illiteracy and ignorance about 
the disease, which may lead to higher chances of leprosy 
transmission.  
The BI plays an important role in Ridley’s logarithmic 
scale which signifies the bacillary load. As per different 
hypotheses, BI is higher in nerves due to higher bacillary 
load as compared to skin. As skin specimens are usually 
taken from the most convenient lesions which may not 
always be the site with the highest density of bacilli, 
resulting in lower BI. The BI range of 2.1-4 (44.87%) was 
the predominant BI category in our study. The majority of 
the cases were of MB leprosy as compared to PB leprosy 
comprising 78 (37.14%) and 11.90% respectively. 
With respect to socio-economic characteristics of leprosy 
cases, the leprosy patients were predominantly 
belonging to lower class comprising 53.40% followed by 
lower middle class (37.86%) and middle class (8.74%) 
because the lower class were socio economically very 

weak. So, the poor hygiene and the poor living conditions 
including overcrowding are major factors determining 
the transmission of leprosy in lower class. The lack of 
awareness about leprosy and other infectious diseases 
may be another reason behind higher burden of leprosy 
in lower socioeconomic groups, in spite of all the 
initiatives taken by the NLEP.   
 

CONCLUSION 
This study highlights the ongoing burden of leprosy in 
Uttar Pradesh, with a significant proportion of patients 
presenting with advanced disease and Grade 2 
disabilities, indicating delayed diagnosis and inadequate 
awareness. Despite the ongoing efforts under the 
National Leprosy Elimination Program (NLEP), leprosy 
remains prevalent in India, reflecting the persistent 
challenge of undetected and untreated cases that 
contribute to continued transmission within the 
community. 
The findings underscore the grave nature of the problem 
and the urgent need for strengthened efforts at all levels. 
Active awareness among both the community and 
healthcare workers is critical to improving early case 
detection and reducing disability. Enhanced surveillance, 
prompt diagnosis, complete and timely treatment, along 
with education on personal and community hygiene, are 
essential pillars in controlling transmission. By reinforcing 
these strategies, India can move closer to achieving the 
goal of leprosy elimination in the near future. 
 

RECOMMENDATION 
Since this study was conducted in a hospital-based 
setting, there is a need for larger, community-based 
epidemiological studies to accurately assess the true 
burden, distribution, and transmission patterns of 
leprosy in various regions of Uttar Pradesh. Early 
Detection and Diagnosis have strengthened early case 
detection strategies through active surveillance and 
regular screening, particularly in high-risk and 
underserved areas. This will help reduce the delay in 
diagnosis and minimize the risk of disability. Intensify 
awareness campaigns to educate communities about 
early signs and symptoms of leprosy, modes of 
transmission, and the importance of seeking timely 
medical care. Reducing stigma is essential for improving 
case reporting and treatment adherence. Promote 
research focused on local risk factors, socio-demographic 
influences, and emerging concerns like drug resistance, 
which can inform more effective and targeted 
interventions. Rehabilitation and Disability Prevention 
ensure that patients with nerve damage or disabilities 
receive timely physiotherapy, footwear, and 
rehabilitative support to improve quality of life and 
prevent worsening of disabilities. 
 
 

LIMITATION OF THE STUDY 
This study was entirely hospital-based and conducted at 
a single healthcare facility that primarily serves a limited 
and localized population. As a result, the data collected 
and the observations made are confined to the specific 
demographic and geographic characteristics of the 
patients who sought care at this institution. 
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Consequently, the study may not accurately reflect the 
true prevalence or overall burden of leprosy within the 
broader community or region. The patterns, trends, and 
outcomes observed in this setting might differ 
significantly from those in other populations due to 
variations in access to healthcare, socioeconomic 
conditions, and environmental factors. Therefore, the 
findings of this study should be interpreted with caution 
and cannot be generalized or applied to the entire 
population. Broader, community-based, and multi-
centric studies would be necessary to gain a more 
comprehensive and representative understanding of 
leprosy’s actual impact at the population level. 
 

RELEVANCE OF THE STUDY 
Disability and Social impact, 2. Clinical and Diagnostic 
Insights and 3. Monitoring Post-Elimination Trends 
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