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Abstract: Leprosy, also known as Hansen's disease, is a chronic infectious disease primarily caused by Mycobacterium leprae and less
frequently by Mycobacterium lepromatosis. The disease predominantly affects the skin and peripheral nerves, leading to characteristic
lesions and potential disabilities if untreated. This narrative review provides a detailed analysis of leprosy's epidemiology, causative
organisms, clinical manifestations, diagnostic strategies, and treatment options. Despite the significant global decline in prevalence due
to multi - drug therapy (MDT), leprosy remains a pressing public health issue, with approximately 200, 000 new cases detected annually.
The global burden is concentrated in endemic regions, particularly Southeast Asia, Africa, and the Americas. Stigma and misconceptions
surrounding leprosy continue to delay diagnosis and treatment, exacerbating the disease's impact on affected individuals. The review
highlights the pivotal role of the World Health Organization (WHO) and global health strategies in reducing transmission and promoting
early diagnosis and treatment. Additionally, the review explores the challenges of drug resistance, the critical need for improved
surveillance, and the socio - economic factors perpetuating the disease. Rehabilitation and social support programs are also discussed as
essential components in addressing stigma and improving patients' quality of life. While considerable progress has been made in reducing
leprosy prevalence globally, sustained efforts are required to eliminate the disease entirely. This review aims to consolidate current
knowledge to guide future research, inform policymakers, and shape effective public health interventions.
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1. Introduction aims to provide equitable access to early diagnosis, treatment,

Leprosy, also known as Hansen's disease, is a chronic
infectious disease primarily caused by the bacterium
Mycobacterium  leprae  and, less frequently, by
Mycobacterium lepromatosis. This condition primarily
targets the skin and peripheral nerves, leading to
characteristic lesions and nerve damage. In advanced cases,
this nerve damage can result in debilitating disabilities if left
untreated. Leprosy has long been a source of myths and
misunderstandings, with its historical association with
deformities and social ostracism fostering deep - rooted
stigmatization. Historically, individuals affected by leprosy
were exiled to isolated leprosy colonies due to fear and
misconceptions surrounding its mode of transmission. This
stigmatization discouraged many from seeking early medical
diagnosis and treatment, thereby worsening their prognosis
and perpetuating a cycle of social exclusion [1] [2]. Despite
being eliminated as a public health problem in many countries
through multi - drug therapy (MDT), the global burden of
leprosy remains significant, with approximately 200, 000 new
cases being detected annually. The majority of these cases are
concentrated in endemic regions, particularly Southeast Asia,
Africa, and the Americas, highlighting persistent gaps in
disease surveillance and healthcare infrastructure [3] [4] [5].

This continued incidence underscores the importance of
sustained efforts to control and eventually eradicate the
disease. Significant progress has been made over the last few
decades, particularly with the implementation of MDT in the
early 1980s, which drastically reduced global prevalence.
However, despite these successes, challenges persist due to
disparities in healthcare access, poverty, and stigma. The
World Health Organization (WHO) has been pivotal in
leading the fight against leprosy with its Global Leprosy
Strategy, which advocates for comprehensive approaches to
detect, treat, and prevent further transmission. The strategy

and rehabilitation services while promoting community -
based approaches to reduce stigma and social exclusion [6]

(71 [8]-

Nevertheless, challenges remain in fully eliminating leprosy
as a global health problem. For instance, drug resistance poses
a significant threat to effective treatment, requiring the
development of new therapeutic regimens and the
identification of drug - resistant strains [9] [10]. Moreover,
inadequate surveillance programs, particularly in rural and
remote areas, hinder early detection and diagnosis, resulting
in advanced cases with more pronounced disabilities [11].
The interplay between social stigma, misinformation, and
healthcare accessibility continues to challenge public health
efforts, necessitating comprehensive and culturally sensitive
interventions [12].

1.1 Rationale

Given the gaps in knowledge and challenges that persist, a
narrative review is needed to consolidate the current
understanding of leprosy's epidemiology, diagnosis,
treatment, and public health implications. Such a
comprehensive review would inform future research, guide
policymakers, and help shape public health strategies.

1.2 Objective

This study aims to provide a detailed narrative review of
leprosy's epidemiology, causative organisms, clinical
manifestations, diagnosis, treatment, and public health
considerations. The review will also identify research gaps
and highlight areas where interventions could significantly
reduce the disease's impact globally.

Volume 13 Issue 6, June 2024
Fully Refereed | Open Access | Double Blind Peer Reviewed Journal

www.ijsr.net

Paper |D: SR24607111745

DOI: https://dx.doi.org/10.21275/SR24607111745 659


https://www.ijsr.net/

International Journal of Science and Research (1JSR)
ISSN: 2319-7064
SJIF (2022): 7.942

2. Methodology

This narrative review utilized a comprehensive methodology
to identify relevant literature related to the epidemiology,
diagnosis, and management of leprosy. Each step in the
methodology was meticulously designed to ensure a thorough
understanding of the disease.

2.1 Search Terms

The search terms used encompassed a broad array of
terminology specific to leprosy, including its diagnosis,
management, and public health implications.

2.1.1 Core Terms:

The primary search terms used were "Leprosy, " "Hansen’s
Disease, " "epidemiology, " "Mycobacterium leprae,
"lepromatous leprosy, " "tuberculoid leprosy, " "diagnosis, "
and "multi - drug therapy. " Combining these terms with
Boolean operators like "AND" and "OR" provided a
comprehensive search that identified the most relevant and up
- to - date information about the disease. By utilizing
"Leprosy" and "Hansen's Disease, " both scientific and lay
terms for the disease were included, ensuring a wider pool of
results. Other terms such as “epidemiology” and
"Mycobacterium leprae” were crucial to capture studies
focused on disease transmission and the bacterium itself.

2.1.2 Additional Termes:

Additional terms like "Mycobacterium lepromatosis,
"borderline leprosy, " and "nerve damage in leprosy" were
included to identify a broader spectrum of studies that capture
the varied clinical presentations of leprosy. This includes
borderline and mixed forms of the disease, which often
challenge diagnosis. Furthermore, public health implications
like "leprosy stigma, " "leprosy rehabilitation, " and "leprosy
elimination” were included to explore the sociological
impact, emphasizing the importance of stigma reduction and
reintegration programs.

2.2 Databases

A multi - database approach was adopted to capture a
comprehensive set of studies from different disciplines and
repositories. Each database was searched using a unique
strategy tailored to its indexing system and target audience.

2.2.1 PubMed

The following Boolean combinations were employed in
PubMed to yield relevant articles:

("Leprosy" OR "Hansen’s Disease") AND (“Epidemiology"
OR "Prevalence" OR "Incidence" OR "Risk Factors") ensured
the inclusion of epidemiological studies.

("Leprosy" OR "Hansen’s Disease") AND ("Mycobacterium
leprae" OR "Mycobacterium lepromatosis") allowed for the
identification of papers focused on causative organisms.
("Leprosy" OR "Hansen’s Disease") AND ("Diagnosis" OR
"Clinical Manifestations” OR "Skin Smear" OR
"Histopathology") facilitated the inclusion of papers
examining various diagnostic methods.

("Leprosy" OR "Hansen’s Disease") AND ("Multi - Drug
Therapy” OR "MDT" OR "Treatment"” OR "Management")
retrieved articles related to the current treatment regimens.

("Leprosy" OR "Hansen’s Disease") AND ("Stigma" OR
"Social Impact” OR "Rehabilitation® OR "Control
Programs™) provided studies focused on societal and public
health impacts.

2.2.2 Scopus

The following search strings were utilized in Scopus:
TITLE- ABS - KEY (("Leprosy" OR "Hansen’s Disease™)
AND ("Epidemiology” OR "Prevalence” OR "Incidence" OR
"Surveillance™)) to identify surveillance and monitoring
research.

TITLE- ABS - KEY (("Leprosy" OR "Hansen’s Disease")
AND ("Mycobacterium leprae” OR "Mycobacterium
lepromatosis™)) highlighted articles on the bacterial agents.
TITLE- ABS - KEY (("Leprosy" OR "Hansen’s Disease™)
AND ("Diagnosis" OR "Skin Smear" OR "Histopathology"
OR "Clinical Manifestations™)) provided studies focusing on
diagnostics.

TITLE- ABS - KEY (("Leprosy" OR "Hansen’s Disease")
AND ("Multi - Drug Therapy” OR "MDT" OR "Treatment™))
ensured papers on current therapeutic strategies were
included.

2.2.3 Web of Science

The Web of Science search strategy included:

("Leprosy" OR "Hansen’s Disease") AND ("Epidemiology"
OR "Prevalence” OR "Incidence” OR "Risk Factors") helped
locate comprehensive epidemiological articles.

("Leprosy" OR "Hansen’s Disease") AND ("Mycobacterium
leprae” OR "Mycobacterium lepromatosis™) targeted studies
on leprosy's bacterial agents.

("Leprosy" OR "Hansen’s Disease") AND ("Diagnosis" OR
"Clinical Manifestations” OR "Skin Smear" OR
"Histopathology") enabled the identification of research into
disease diagnosis.

("Leprosy" OR "Hansen’s Disease") AND ("Multi - Drug
Therapy” OR "MDT" OR "Treatment" OR "Management")
captured articles on management strategies.

2.2.4 Cochrane Library

In the Cochrane Library, search terms were entered as
keywords within systematic reviews and clinical trials to
focus on treatment, diagnosis, and management strategies.
Boolean operators like AND/OR were used to refine results.

2.3 Search Strategy

A carefully structured approach ensured a robust search
strategy:

Boolean operators like "AND, " "OR, " and "NOT" were used
to refine results. For instance, combinations such as "Leprosy
AND epidemiology" or "Leprosy AND treatment AND
diagnosis" helped identify articles directly relevant to the
review.

2.3.1 Inclusion Criteria:

Peer - reviewed articles in English, systematic reviews, and
original research from the past 10 years were included.
Articles explicitly addressing the diagnosis, epidemiology,
and treatment of leprosy were prioritized.
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2.3.2 Exclusion Criteria:

Articles not directly relevant to leprosy’s epidemiology,
diagnosis, and treatment or those focused primarily on
unrelated diseases were excluded. Animal studies or those
lacking clinical applicability were filtered out.

2.4 Review Process

A detailed review process ensured that eligible studies aligned
with the review objectives.

2.4.1 Screening
The initial search results were screened by title and abstract
to identify potential studies meeting the inclusion criteria.

2.4.2 Full - text Review:

Avrticles meeting the preliminary screening underwent a full -
text review to determine eligibility based on the inclusion and
exclusion criteria. The full - text review confirmed the
relevancy of the papers.

2.4.3 Data Extraction:
Relevant data were extracted and categorized according to

specific themes, including epidemiology, causative
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organisms, clinical manifestations, diagnosis, treatment, and
public health considerations.

3. Epidemiology

Leprosy remains a global health issue of significant concern,
particularly in endemic regions such as Southeast Asia,
Africa, and the Americas. Despite concerted international
efforts to control the disease, over 200, 000 new cases are
diagnosed annually, with most occurring in India, Brazil, and
Indonesia. The distribution is highly uneven, revealing
disparities across socioeconomic statuses, genders, and age
groups. Men are often more affected than women due to
differences in occupational exposures and lifestyle choices,
while older adults tend to exhibit a higher prevalence due to
prolonged exposure and a longer incubation period [13]. This
variability reflects the need for comprehensive surveillance,
early detection, and improved healthcare access, especially in
regions with inadequate medical infrastructure.

3.1 Global Burden

The global distribution of leprosy cases shows striking
differences, as depicted in the world map in figure 1:

Figure 1: Global epidemiology of Leprosy

Southeast Asia: This region carries the highest burden,
accounting for over 60% of new cases annually. India alone
reports over 120, 000 new cases annually, making it the
world's most affected country. Indonesia and Myanmar also
continue to contribute significantly to the global tally due to
high transmission rates in rural and underserved regions.

Africa: Nigeria and the Democratic Republic of Congo report
the highest prevalence rates on the continent. These countries
struggle with limited healthcare resources, contributing to
delayed diagnoses and treatment, which in turn allows active
transmission to persist [14].

The Americas: Brazil leads the region in new cases, with over
1, 000 new diagnoses annually. High transmission rates
persist in densely populated urban areas and remote rural
regions due to social and economic factors [14] [15].

The map indicates that countries shown in red, such as India
and Brazil, have the highest incidence rates, exceeding 20
cases per 100, 000 people. Yellow and orange shades
represent moderate prevalence, primarily in sub - Saharan
Africa, South America, and Southeast Asia. These regional
variations underscore the need for sustained efforts to detect
and treat cases early [15].

3.2 Factors

e Age: The prevalence of leprosy increases with age, as
older adults are more likely to have been exposed to the
bacterium over time, and they may also have age - related
immune changes that make them more susceptible [2].

e Gender: Men are generally more affected than women,
possibly due to occupational differences and lifestyle
choices that increase their risk of exposure. Cultural norms
may also play a role, as women in some regions may face
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barriers to healthcare access or stigma that prevents them
from seeking early diagnosis [1].

e Socioeconomic Status: Higher incidence rates are noted in
lower - income regions due to inadequate healthcare
access, overcrowded living conditions, and a lack of
educational resources regarding disease prevention.
Poverty also limits access to early diagnosis and treatment,
which can exacerbate disease progression and
transmission [18].

3.3 Trends Over Time

There has been a general decline in incidence rates since the
introduction of multi - drug therapy (MDT) in the 1980s. The
widespread adoption of MDT has dramatically reduced global
prevalence and contributed to the elimination of leprosy as a
public health problem in many countries. However, new cases
continue to be diagnosed annually, indicating that active
transmission remains a challenge. Rural and remote regions,
where healthcare access is limited, often remain hotspots for
disease transmission due to delayed diagnosis and inadequate
treatment [16].

The Global Leprosy Strategy has helped standardize
diagnosis and treatment protocols, leading to improved
surveillance, timely detection, and reduced prevalence.
Continued implementation of these strategies is crucial for
maintaining momentum and eventually eradicating the
disease [19].

4. Causative Organism

Leprosy is caused by two bacterial species, Mycobacterium
leprae and Mycobacterium lepromatosis. These mycobacteria
share traits that enable them to survive and thrive in the
human body. Their long incubation periods and affinity for
cooler body regions contribute to leprosy's varied clinical
manifestations, ranging from mild to severe forms.
Understanding the biology and epidemiology of these
organisms is critical to developing effective control measures.

4.1 Mycobacterium leprae

Mycobacterium leprae is the primary causative agent of

leprosy. It is characterized by a slow replication rate and a

strong affinity for cooler body regions, contributing to its

ability to evade the immune system and cause progressive
nerve damage. This bacterium has several defining features
that make it challenging to detect and treat.

o Slow Growth: M. leprae has a remarkably long doubling
time, resulting in an incubation period ranging from
several months to over a decade. This prolonged
incubation period allows the bacteria to remain undetected
and enables the disease to spread quietly. Individuals
exposed to the bacterium may not exhibit symptoms for
years, making it challenging to determine the point of
exposure and trace contacts. Delayed diagnosis can result
in transmission to close contacts and progression to severe
forms, especially in communities with limited healthcare
access [21].

e Cooler Body Regions: The bacterium prefers cooler parts

characteristics of leprosy, such as anesthetic skin lesions
and nerve damage that can cause disability and deformity
if left untreated. The bacteria infiltrate nerve cells and
produce chronic inflammation that leads to peripheral
nerve damage, resulting in a gradual loss of sensation and
motor function. Injuries can easily go unnoticed due to this
loss of sensation, often resulting in secondary infections,
ulcers, and permanent deformities [22].

e Genetic Diversity: Although genetically conserved,
different strains of M. leprae have been identified
globally, shedding light on the historical movement of
infected populations and ancient human migrations. By
understanding the bacterium's genetic diversity and
tracing its patterns of spread, researchers can better
understand leprosy's history and refine surveillance
strategies to target specific regions or populations with
higher genetic susceptibility. This knowledge can also
guide future vaccine development and diagnostics [23].

4.2 Transmission

Despite significant advances in understanding the disease, the
exact modes of transmission of M. leprae are still not fully
understood. Current evidence suggests multiple routes and
contributing factors:

e Respiratory Droplets: The primary mode of transmission
is believed to be through respiratory droplets, with
prolonged close contact needed to contract the disease.
Family members, healthcare workers, and individuals
living in crowded settings are at higher risk due to regular
exposure to untreated individuals. Close - contact tracing
is often challenging due to the long incubation period and
the often asymptomatic nature of early infection [24].

e Risk Factors: Several factors can increase susceptibility
to infection, including genetic predisposition, weakened
immune status due to malnutrition or other diseases, and
overcrowded living conditions that facilitate close
contact and exposure. ldentifying genetic markers
associated with susceptibility can lead to earlier
detection, targeted prevention, and more -effective
treatments. Overcrowding, lack of sanitation, and limited
healthcare access can also exacerbate the spread [24].

e Animal Reservoirs: Certain animal species, such as
armadillos in the Americas and red squirrels in the UK,
have been identified as natural reservoirs for M. leprae,
raising concerns about zoonotic  transmission.
Individuals who hunt or come into contact with these
animals could contract leprosy, complicating control
measures. Research into the role of animal reservoirs is
crucial to understanding transmission patterns and
developing more effective containment strategies [1].

4.3 Mycaobacterium lepromatosis

Mycobacterium lepromatosis is a relatively recently

discovered species closely related to M. leprae. While

research on this organism is still in its early stages, several

unique features have been identified:

e  Geographical Distribution: This bacterium has primarily
been identified in Mexico and the Caribbean, suggesting
regional endemicity. Its relatively limited distribution

of the body like the skin, peripheral nerves, and mucous compared to M. leprae may indicate specific
membranes. This preference explains the hallmark environmental or host factors influencing its
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transmission. Understanding the bacterium'’s distribution
could help identify specific risk factors and improve
targeted surveillance [25].

e Diffuse Lepromatous Leprosy: M. lepromatosis is
associated with diffuse lepromatous leprosy, a severe
form that involves widespread skin infiltration, edema,
and nodules. Patients often exhibit extensive
involvement of the face and limbs, leading to marked
deformity. The high bacterial load in this form can lead
to rapid disease progression if left untreated [26].

e Genomic Similarities and Differences: Despite genetic
similarities to M. leprae, M. lepromatosis has distinct
genomic differences that result in unique pathogenic
mechanisms. Further investigation is needed to
understand the full implications of these differences and
develop specific diagnostic and treatment strategies for
this bacterium [27] [28].

5. Pathogenesis and Manifestations

Leprosy exhibits a broad spectrum of clinical manifestations
determined by the host's immune response to the bacteria. The
disease primarily affects the skin and peripheral nerves,
leading to various presentations ranging from mild anesthetic
patches to severe deformities. Understanding the
pathogenesis of leprosy is crucial for accurate diagnosis, early
intervention, and the development of targeted treatments.

5.1 Pathogenesis

The pathogenesis of leprosy involves complex interactions
between the host immune system and the bacteria, resulting
in distinct clinical forms. The host's immune response is the
main factor that determines the severity of the disease.

Immune Response: The clinical spectrum of leprosy is
primarily shaped by the host's immune response to
Mycobacterium leprae. The bacteria enter through the nose or
respiratory tract, invading nerves and skin, particularly
Schwann cells in cooler areas of the body where they

\ Mycobacterium leprae
enters through nose

.\,

Sy
Invades to nerves and skin

proliferate. Patients with a strong immune response transform
their histiocytes into epithelioid cells, which arrest the
infection through granuloma formation. This process leads to
no lesions or mild anesthetic lesions, resulting in a localized
form known as paucibacillary leprosy (PB). Conversely,
patients with a poor immune response transform their
histiocytes into lepra cells, leading to systemic infection. Such
patients often develop multibacillary leprosy (MB),
characterized by extensive nerve and skin involvement and
the involvement of multiple organs, including the eyes,
smooth muscles, testes, and kidneys (Figure 2) [29].

Nerve Damage: Nerve damage is a hallmark of leprosy, and
it plays a significant role in the disease's clinical
manifestations. M. leprae invades Schwann cells in the
peripheral nerves, leading to demyelination and subsequent
nerve dysfunction. This inflammatory response and fibrosis
can cause progressive nerve damage, leading to sensory loss,
motor impairment, and disabilities. Nerve involvement is
responsible for the characteristic anesthetic patches, muscle
weakness, and deformities associated with the disease. Severe
nerve damage can cause permanent disabilities and
deformities if not treated promptly [30].

Immune Complex Deposition: In some cases, immune
complex deposition can lead to type Il lepra reactions,
resulting in erythema nodosum leprosum (ENL), a painful
condition characterized by inflamed nodules and systemic
symptoms like fever and malaise. ENL occurs in patients with
a high bacterial load and can be challenging to manage,
requiring  immunosuppressive  therapy. ENL  often
complicates the treatment of multibacillary leprosy and can
worsen nerve damage and systemic symptoms, impacting the
patient's quality of life [31].

Figure 2 shows the pathogenesis of leprosy, beginning with
Mycobacterium leprae entering the body through the nose or
respiratory tract. The bacteria invade the nerves and skin,
migrating to Schwann cells in cooler areas, where they
proliferate. The host's immune response plays a critical role
in determining the disease's progression.

X
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» of nerves in cooler places &
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Histiocytes transform into epithelioid cells
These cells engulf leprae & arrest infection
with granuloma formation

!
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Infection of systemic involvement
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Figure 2: Pathogenesis of leprosy
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Patients with Good Immunity: In patients with a strong
immune response, histiocytes transform into epithelioid cells
that engulf the bacteria, arresting the infection through
granuloma formation. These patients either show no skin or
nerve lesions, present with localized lesions that heal quickly,
or develop paucibacillary leprosy (PB), a milder form with a
lower bacterial load. This outcome demonstrates the
effectiveness of the immune system in containing the bacteria
and preventing systemic spread.

Patients with Poor Immunity: Patients with a weak immune
response are unable to contain the bacteria effectively.
Histiocytes transform into lepra cells, allowing M. leprae to
spread throughout the body, resulting in systemic
involvement. Such patients typically develop multibacillary
leprosy (MB), characterized by extensive nerve and skin
involvement. Additionally, the bacteria can infect multiple
organs, including the eyes, testes, smooth muscles, and
vascular endothelium. This results in widespread lesions,
deformities, and high bacterial loads, making treatment
challenging.

5.2 Clinical Manifestations

Leprosy manifests in several distinct clinical forms, reflecting
the host's immune response and the extent of bacterial
proliferation.

o Tuberculoid Leprosy: Patients with tuberculoid leprosy
present with localized, anesthetic lesions and peripheral
nerve involvement. They often have a strong immune
response, resulting in fewer bacteria and limited skin
involvement. This form has a relatively better prognosis
with treatment due to the low bacterial load. Early
detection and treatment can prevent the progression to
more severe forms [2].

o Lepromatous Leprosy: Lepromatous leprosy represents
the severe end of the spectrum, characterized by

symmetrical skin nodules, diffuse lesions, and a high
bacterial load. Patients often exhibit widespread
involvement of the skin and mucous membranes, leading
to marked deformities. They also experience significant
nerve damage, resulting in muscle weakness and sensory
loss. This form has a poorer prognosis due to the high
bacterial load and the extensive involvement of multiple
organ systems [33].

« Borderline Forms: Borderline forms of leprosy fall
between tuberculoid and lepromatous forms, displaying
characteristics of both. The spectrum includes borderline
tuberculoid, borderline borderline, and borderline
lepromatous forms. Patients with these forms often
experience variability in their immune response, resulting
in unstable disease progression and a greater likelihood of
type | lepra reactions, which can exacerbate nerve damage
and disability [34].

6. Diagnosis and Management

Effective diagnosis and management of leprosy are crucial for
controlling its spread and minimizing the physical and social
repercussions associated with the disease. The diagnostic
process aims to detect the disease early, while management
strategies focus on treating the infection, preventing
disability, and addressing the social stigmas associated with
leprosy.

6.1 Diagnosis

Early and accurate diagnosis of leprosy is essential for
effective treatment and the prevention of permanent nerve
damage and disability. Diagnosis of leprosy requires a
combination of clinical examination, laboratory tests, and
histopathological evaluation of skin biopsies as shown in
Figure 3.

Clinical Examination
- Physical examination
- Check skin lesions
- Assess motor nerve dysfunction

/

~

Skin Smear and Histopathology
- Skin smears taken from lesions
- Detects Mycobacterium leprae
- Histopathology for definitive diagnosis

Molecular Tests
- PCR for Mycobacterium leprae DNA
- High sensitivity and specificity
- Useful for paucibacillary cases

Figure 3: Diagram illustrating the diagnosis process of leprosy

Clinical Examination: The first step in diagnosing leprosy is a thorough physical examination by a healthcare provider.
Clinicians look for hypopigmented or reddish skin lesions that have characteristic anesthesia due to nerve damage. They also
check for thickened nerves, particularly those near the skin surface that are easily palpable, like the ulnar and lateral popliteal
nerves. Additionally, motor nerve dysfunction can be assessed through muscle strength testing, which may reveal weakness in

certain muscles [2].

Skin Smear and Histopathology: Skin smears and biopsies are taken from the edges of skin lesions to detect Mycobacterium
leprae. Histopathological examination shows the bacteria within the skin and highlights the characteristic changes in the skin's
architecture. While skin smears are less sensitive than histopathological evaluation, they are simpler to perform and can identify
the bacteria in patients with a higher bacterial load. Histopathology is more definitive, as it can show the presence of lepra cells
and granulomas associated with nerve damage and skin lesions [36] as shown in Figure 3 and Figure 4.
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Figure 5: Acid Fast bacilli with modified Zn Stain (Source: Sagar Aryal)

Molecular Tests: Polymerase Chain Reaction (PCR) and
other molecular tests have become increasingly important in
diagnosing leprosy, particularly in its early stages or when
clinical diagnosis is uncertain. PCR can detect
Mycobacterium leprae DNA, offering high sensitivity and
specificity. This test is particularly useful for confirming
leprosy in paucibacillary cases where bacteria are scarce and
cannot be detected through conventional methods. Early
detection using molecular methods enables timely treatment
to prevent severe complications and transmission [37].

6.2 Management

The management of leprosy has transformed significantly

since the introduction of Multi - Drug Therapy (MDT) in the

1980s. MDT remains the cornerstone of leprosy treatment,
aiming to cure patients, halt the progression of disability, and
prevent transmission.

e Multi - Drug Therapy (MDT): The World Health
Organization (WHQO) recommends MDT, a regimen that
includes rifampicin, dapsone, and clofazimine.
Rifampicin, a potent bactericidal agent, is crucial in
killing M. leprae and preventing further spread. Dapsone

and clofazimine provide bacteriostatic activity, working
synergistically with rifampicin to eliminate the bacteria
and cure the disease. MDT has proven to be highly
effective, and the availability of these drugs has been
instrumental in reducing global leprosy prevalence [38].
Duration of Treatment: Treatment duration depends on
the classification of leprosy. Paucibacillary cases, with
low bacterial loads, typically require six months of
therapy. In contrast, multibacillary cases need at least 12
months due to the higher bacterial burden and systemic
spread of the bacteria. Adherence to the complete
treatment course is critical to ensure the complete
elimination of the bacteria and prevent drug resistance or
relapse [39].

Challenges in Treatment: Despite the effectiveness of
MDT, challenges remain in the management of leprosy.
These include the emergence of drug resistance, side
effects associated with long - term drug use, and
adherence challenges due to the prolonged duration of
treatment. Additionally, in some patients, treatment can
trigger type | or type Il lepra reactions that complicate
therapy and require additional immunosuppressive
drugs. Furthermore, access to treatment can be limited in
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remote and underprivileged areas, making consistent
patient follow - up and adherence challenging [40].

6.3 Rehabilitation and Social Integration

Rehabilitation is vital for restoring function and
improving the quality of life for leprosy patients,
particularly those with significant disability. This process
involves physical therapy, corrective surgery, and
counseling to address psychological and social issues.
Physical Therapy: Physiotherapy focuses on improving
muscle strength, mobility, and coordination. Exercises
are tailored to each patient to help restore muscle
function, reduce the risk of further injury, and prevent
contractures that can limit joint movement. Patients learn
to identify early signs of injury due to sensory loss and
adopt protective measures to avoid ulcers and secondary
infections [41] [42]

Corrective Surgery: In cases where deformities have
already occurred, corrective surgery can help restore
function and appearance. Procedures include tendon
transfers to improve muscle function, reconstructive
surgeries for facial deformities, and amputations for
severe ulcers or infections. These surgeries aim to
enhance mobility, reduce stigma, and improve the
patient's quality of life [41].

Counselling and Social Support:  Psychological
counselling addresses the mental health issues and social
stigma associated with leprosy. Community - based
programs also play a significant role in promoting social
reintegration by educating the public about the disease,
reducing stigma, and helping cured patients overcome
social and economic barriers. Such support enables
patients to re - enter the workforce, secure housing, and
rebuild relationships [41].

Public Health Considerations

Leprosy is not only a medical issue but also a significant
public health challenge that requires comprehensive strategies
to address its social, economic, and cultural impacts. Stigma
and discrimination persist as significant barriers, while global
control programs must adapt to the varying needs of affected

regions.

Post - elimination strategies also emphasize

surveillance and rehabilitation.

7.

1 Stigma and Discrimination

Stigma remains one of the most significant barriers to
effectively combating leprosy. Despite advances in treatment,
misconceptions about the disease persist.

Social Barriers: Many patients face social ostracism and
discrimination due to visible deformities or
misconceptions surrounding the disease's transmission.
This stigma often leads to delays in diagnosis, as
individuals are reluctant to seek medical help or disclose
their condition. It can also prevent patients from
reintegrating into society even after being cured [2].

Awareness Programs: Public awareness programs can
play a crucial role in reducing stigma by educating the
community about leprosy's curability and transmission.
Such programs dispel myths, promote early diagnosis and
treatment, and encourage support for patients, helping
them reintegrate into their families and communities.

Paper |D: SR24607111745

Advocacy campaigns also help policymakers understand
the challenges faced by leprosy - affected individuals [43].

7.2 Global Control Programs

The World Health Organization (WHO) and other
international organizations have launched several global
initiatives to eradicate leprosy.

Global Leprosy Strategy: The WHO's Global Leprosy
Strategy seeks to reduce new cases, prevent disabilities,
and promote equitable access to healthcare for all affected
individuals. It emphasizes early diagnosis, standardized
treatment, and strengthening healthcare systems to reach
underserved populations. The strategy also focuses on
addressing social determinants like poverty and stigma
that contribute to disease spread [44].

National Efforts: Many countries have launched national
programs aligned with global strategies. These efforts
include increased funding for healthcare services, training
healthcare workers to recognize leprosy, and expanding
access to multi - drug therapy in rural and remote areas.
National programs also work to provide rehabilitation and
vocational training to help individuals reintegrate into
society [45].

7.3 Post - Elimination Strategies

Despite notable progress, eliminating leprosy as a public
health problem does not mean the disease has been
eradicated. Post - elimination strategies focus on
continued surveillance and care.

Early Detection: Active surveillance in endemic regions is
crucial for identifying new cases early and preventing
relapses. This requires community - based health workers
trained to recognize early signs of leprosy and refer
individuals for prompt diagnosis and treatment. Contact
tracing of family members and close contacts also helps
prevent further transmission [46].

Rehabilitation Programs: Rehabilitation programs are
essential to support individuals who have already
experienced disability due to leprosy. Physical therapy,
corrective surgeries, and psychological counselling can
help restore function and improve the quality of life.
Vocational training and community support programs can
also assist individuals in finding employment, securing
housing, and reintegrating into society [47].

8. Conclusion

Leprosy remains a complex public health challenge despite
significant progress in reducing its global burden over the past
few decades. The introduction of Multi - Drug Therapy
(MDT) has helped dramatically lower incidence rates,
improve treatment outcomes, and prevent long - term
disability. Global initiatives such as the WHO's Global
Leprosy Strategy have played a pivotal role in reducing the
stigma associated with leprosy, improving surveillance, and

ensuring equitable access to healthcare for

affected

populations.

However, challenges persist, particularly in regions with
inadequate healthcare infrastructure and high levels of
poverty. Social stigma continues to prevent many individuals
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from seeking early diagnosis and treatment, while the
emergence of drug - resistant strains raises concerns about the
long - term effectiveness of MDT. Moreover, ensuring
treatment adherence in rural and underserved regions remains
a significant hurdle, contributing to ongoing transmission and
relapse.

Moving forward, comprehensive strategies must continue to
prioritize early detection, improved treatment access, and
rehabilitation. Public awareness campaigns can dispel myths
and reduce discrimination, while national programs should
strengthen surveillance systems and focus on the social
determinants of leprosy, such as poverty and education.
Rehabilitation efforts, including physical therapy and
vocational training, are essential to help individuals recover
their livelihoods and reintegrate into society.

In summary, significant progress has been made, but
sustained efforts are required to fully address the remaining
challenges. Continued advocacy and resource mobilization
will be crucial to ensuring that every individual affected by
leprosy receives the care, support, and opportunities they
need.
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