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Abstract

Leprosy, caused by Mycobacterium leprae, frequently leads to neuropathic trophic ulcers and ulcera" ve lesions 

associated with type II lepra reac" ons. These ulcers are diffi  cult to treat due to sensory loss, repeated trauma, and poor 

vascularity, o$ en responding inadequately to conven" onal therapies. Topical insulin has recently gained a! en" on for 

its poten" al to enhance local wound healing by s" mula" ng angiogenesis, collagen deposi" on, and re-epithelializa" on 

without systemic adverse eff ects. This case series included fi ve male pa" ents with Hansen’s disease who presented 

with chronic trophic ulcers or ulcera" ve lesions of lepra reac" on. A solu" on of 0.1 ml Actrapid insulin diluted with 0.9 

ml normal saline was irrigated directly to the ulcer surface twice daily and covered with sterile gauze for fi ve minutes. 

The interven" on was con" nued for four to six weeks. Ulcer size, depth, " ssue quality, and granula" on were assessed 

clinically and documented photographically at baseline and follow-up. All pa" ents showed signifi cant improvement 

within two weeks, with marked reduc" on in ulcer dimensions and healthy granula" on " ssue forma" on. Complete 

epitheliza" on was achieved in four to six weeks. No local or systemic adverse eff ects were observed, and compliance 

was excellent. Topical insulin is a safe, economical, and eff ec" ve therapeu" c op" on for leprosy-associated ulcers, 

meri" ng further evalua" on in larger controlled studies.
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Introduc! on

Leprosy, caused by Mycobacterium leprae, is a chronic 

granulomatous infec" on that primarily aff ects 

the skin and peripheral nerves. The disease displays 

a broad clinical spectrum classifi ed by the Ridley–

Jopling system into fi ve types: tuberculoid, borderline 

tuberculoid, mid-borderline, borderline lepromatous, 

and lepromatous leprosy. This classifi ca" on refl ects 

the host immune response and bacillary load, with 

tuberculoid disease showing robust cellular immunity 

and low bacterial counts, while lepromatous leprosy 

is characterized by immunosuppression and extensive 

bacillary prolifera" on. A rare form, pure neuri" c leprosy, 

involves nerve trunks in the absence of overt cutaneous 

lesions, further demonstra" ng the neurotropic nature 

of the bacillus.1

Hansen’s disease ulcers represent one of the most 

disabling sequelae of leprosy, par" cularly involving the 

plantar surface of the feet. They result from sensory 

impairment, repeated trauma, motor dysfunc" on, 

and autonomic changes, all of which compromise 

protec" ve refl exes and " ssue viability. Chronicity is 

o$ en perpetuated by scar " ssue forma" on, vascular 

insuffi  ciency, recurrent reac" ons, and in some cases, 

direct bacterial impact. Management generally includes 

protec" ve footwear, pressure offl  oading, an" microbial 

therapy, surgical debridement, and reconstruc" ve 
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procedures such as free ! ssue transfer or metronidazole 

plaster boots.2 Despite these approaches, recurrence 

rates remain high and defi ni! ve healing elusive.

Emerging therapies have explored biological agents 

to s! mulate local ! ssue repair. Insulin, conven! onally 

known for its metabolic role, has gained recogni! on 

as a local wound-healing enhancer. Topical 

applica! on of insulin exerts benefi cial eff ects on 

angiogenesis, collagen synthesis, re-epithelializa! on, 

and infl ammatory modula! on without systemic 

complica! ons like hypoglycaemia or hypokalaemia. 

This makes it a cost-eff ec! ve, accessible, and safe 

adjunct in chronic wound management.3

Experimental studies in animals and clinical data in 

both diabe! c and non-diabe! c popula! ons support 

the use of insulin in enhancing wound closure, 

improving pressure ulcer healing, reducing burn injury 

complica! ons, and accelera! ng epithelial recovery in 

ophthalmologic and otologic injuries. Mechanis! cally, 

insulin modulates macrophage polariza! on via P13K/

Akt–STAT3 pathways, promo! ng the transi! on to 

repara! ve M2 macrophages, which secrete IL-4, IL-

10, and IL-13, thereby reducing infl amma! on and 

suppor! ng angiogenesis. Addi! onal benefi ts include 

upregula! on of VEGF and TGF-β1, enhanced fi broblast 

ac! vity, and improved extracellular matrix deposi! on.4-7

This paper presents a case series of fi ve pa! ents with 

Hansen’s disease complicated by ulcers or ulcera! ve 

lesions of type II lepra reac! on, all treated with topical 

insulin. Their clinical courses, therapeu! c responses, 

and outcomes are described, followed by an overall 

analysis of effi  cacy.

Methodology

This was a prospec! ve, open-label, single-center case 

series conducted over one month. Five male pa! ents 

with Hansen’s disease presen! ng with chronic trophic 

ulcers or type II lepra reac! on–associated ulcera! ons 

were enrolled.

Inclusion criteria were adults with clinically diagnosed 

leprosy, presence of chronic ulcera! on (>4 weeks), and 

willingness to comply with treatment and follow-up. 

Exclusion criteria included uncontrolled diabetes, ac! ve 

systemic infec! on, known hypersensi! vity to insulin, or 

concurrent par! cipa! on in other clinical trials.

The study protocol was approved by the Ins! tu! onal Ethics 

Commi' ee, and wri' en informed consent was obtained 

from all par! cipants. Topical treatment consisted of 0.1 

ml Actrapid insulin diluted with 0.9 ml normal saline, 

applied directly to the ulcer surface twice daily a* er 

wound debridement and covered with sterile gauze for fi ve 

minutes. Treatment con! nued for four to six weeks.

Ulcer dimensions (length, width, depth), ! ssue quality, 

and granula! on were assessed clinically at baseline and 

weekly intervals, with photographic documenta! on 

for verifi ca! on. Data accuracy was confi rmed 

independently by two clinicians to ensure objec! vity 

and consistency. Pa! ents were monitored for local and 

systemic adverse eff ects throughout the study period. 

X-ray to rule out bone involvement and swab cultures 

were not done.

Case Series

Case 1

A 55-year-old man with biopsy-proven leprosy, who had 

completed a 12-month course of mul! -drug therapy 

(MDT), presented with a non-healing ulcer over the 

medial malleolus of the le*  foot. The ulcer developed 

two months post-treatment, measured approximately 

15 cm2, and had regular borders with complete 

loss of sensa! on in the surrounding area. Previous 

management with systemic and topical an! bio! cs failed 

to achieve improvement. Based on absent sensa! ons 

and clinical context, the lesion was diagnosed as a 

trophic ulcer. Topical insulin was ini! ated. A* er two 

weeks, the ulcer showed marked reduc! on in size 

with healthy granula! on ! ssue forma! on. Progressive 

improvement was noted at follow-up, and by four 

weeks the ulcer demonstrated substan! al contrac! on 

and restora! on of ! ssue integrity.

Case 2

A 58-year-old man, a known case of Hansen’s disease, 

presented with erythematous painful nodular lesions 

and ulcera! ons measuring 2 cm2 to 4 cm2 over the 

le*  forearm, thigh, and bu' ock, persis! ng for 20 

days. Biopsy revealed type II lepra reac! on (erythema 

nodosum leprosum). The pa! ent had not received 

prior therapy for the reac! on. He was started on oral 

cor! costeroids, MDT, and topical insulin therapy for the 

ulcerated lesions. At two weeks follow-up, signifi cant 

reduc! on in ulcer size and pain was observed. By four 

weeks, the ulcers had completely healed with well-

formed scar ! ssue. 

Case 3

A 45-year-old male presented with a persistent deep 

ulcer over the medial plantar aspect of the le*  foot, 

below the great toe, of size 48 cm2, present for three 

months. He reported complete loss of sensa! on in 

both palms and soles. Examina! on revealed bilateral 

ulnar nerve thickening (Grade II), atrophy of thenar and 

hypothenar eminences, par! al claw hand deformity, 

xero! c hypopigmented patches on the thigh and 

knee, and associated focal anhidrosis with alopecia. 

Biopsy confi rmed Hansen’s disease. MDT was ini! ated 

alongside topical insulin therapy. By three weeks, the 

ulcer showed marked reduc! on in depth and area, 

with forma! on of healthy granula! on ! ssue, indica! ng 

signifi cant healing.

Case 4

A 52-year-old male with leprosy presented with a 

chronic plantar ulcer of approximately 24 cm2 on the 

right sole, persis! ng for two months and refractory to 

an! bio! cs and conven! onal dressings. Examina! on 
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confi rmed sensory loss in the aff ected area consistent 

with neuropathic e# ology. Topical insulin was 

commenced. At two weeks, healthy granula# on # ssue 

and a decrease in ulcer depth were evident. A$ er six 

weeks, near-complete epithelializa# on was achieved, 

with minimal residual scarring.

Case 5

A 60-year-old male with Hansen’s disease presented 

with recurrent ulcera# ve lesions due to type II 

lepra reac# on, located over the lateral malleolus 

and measuring 6 cm2. The pa# ent complained of 

pain, erythema, and recurrent infl amma# on despite 

cor# costeroid use. Topical insulin was added to his 

regimen. By the fourth week, complete epitheliza# on 

was achieved with scar forma# on, and no recurrence 

was observed during six weeks of follow-up.

Results

Five male pa# ents aged 45–58 years with Hansen’s 

disease were assessed. Three presented with chronic 

non-healing trophic ulcers, and two had ulcera# ve 

lesions of type II lepra reac# on. Ulcer size ranged from 

2 cm2 to 48 cm2, at baseline. The chronicity ranged 

from 20 days to three months. A$ er 6 weeks of topical 

insulin therapy, all pa# ents exhibited 60–70% reduc# on 

in ulcer size and depth, with development of healthy 

granula# on # ssue and progressive epithelializa# on. 

By the end of 6 weeks, all ulcers achieved complete 

closure. No adverse events were reported, and 

compliance was excellent. Pa# ents were followed up 

# ll 24 weeks with no recurrence in lesions.

Table-1 Table showing demographic details, comorbidi# es, ulcer characteris# cs, baseline measurements, and 

response to treatment at 6 weeks in fi ve pa# ents.

Case
Age 

(years)

Comor-

bidi! es

Type of 

lesion
Ulcer site

Baseline 

size (cm)

Baseline 

depth 

(cm)

Size at 

6 weeks 

(cm)

Depth at 

6 weeks 

(cm)

% Re-

duc-

! on

Outcome

1 55 None Chronic 

trophic 

ulcer

Le$  

medial 

malleolus

5×3 1.5 1.7×1 0.5 65% Complete 

epitheliza-

# on

2 58 None Type II 

lepra 

reac# on 

ulcer

Forearm, 

thigh, but-

tock

2×1–2×2 0.5 0.6×0.4 0.2 70% Complete 

epitheliza-

# on

3 45 None Chronic 

trophic 

ulcer

Medial 

plantar

8×6 2.3 3×2 0.9 60% Near-

complete 

healing

4 52 Hyperten-

sion

Chronic 

trophic 

ulcer

Plantar 

aspect

6×4 1.2 2.1×1.4 0.4 65% Complete 

epitheliza-

# on

5 47 Diabetes 

mellitus 

(con-

trolled)

Type II 

lepra 

reac# on 

ulcer

Leg 3×2 0.8 1×0.6 0.3 70% Complete 

epitheliza-

# on

Size is given in cen# meters (length × width), depth in cen# meters, and % Reduc# on represents the decrease in ulcer 

size and/or depth from baseline to 6 weeks. Outcome indicates the fi nal healing status.

Discussion

The wound healing process is a complex interplay 

of haemostasis, infl amma# on, prolifera# on, and 

remodelling phases. Following injury, haemostasis 

occurs through clot forma# on and platelet ac# va# on. 

Infl amma# on ensues, characterized by neutrophil 

migra# on, release of proteases, and macrophage 

recruitment via chemotac# c mediators such as MCP-

1 and TGF-β. Macrophages, central to wound healing, 

facilitate angiogenesis, fi brin resolu# on, and epithelial 

prolifera# on (4–7).

Trophic ulcers in leprosy are notoriously resistant 

to conven# onal management owing to neuropathy, 

repeated trauma, and impaired # ssue responses. 

Plantar ulcers aff ect 15–20% of pa# ents and represent 

a major cause of disability (8–13). The chronic nature of 

these ulcers emphasizes the urgent need for eff ec# ve, 

aff ordable, and safe therapeu# c adjuncts.

Insulin has been shown to ac# vate the PI3K/Akt–STAT3 

pathway, suppress STAT1, and drive macrophage 

polariza# on toward an M2 repara# ve phenotype. These 

macrophages secrete an# -infl ammatory cytokines 

such as IL-4, IL-10, and IL-13, as well as metabolites 

like ornithine, which support # ssue regenera# on. 

Addi# onally, insulin enhances produc# on of VEGF 

and TGF-β1, cri# cal mediators of angiogenesis and 

granula# on # ssue forma# on. Insulin also s# mulates 

fi broblast prolifera# on and collagen matura# on, 

contribu# ng to wound tensile strength and epithelial 

stability.(14–16) Oral steroids delay wound healing 
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and are reserved for infl ammatory ulcers, whereas 

topical insulin enhances granula" on, angiogenesis, 

and epithelializa" on, making it useful in chronic non-

healing ulcers.(17)

In the present case series, topical insulin consistently 

accelerated wound healing in chronic trophic ulcers 

and lepra reac" on–associated lesions. All pa" ents 

experienced reduc" on in ulcer size and depth within 

weeks, and complete epitheliza" on occurred within 

four to six weeks. No systemic side eff ects were 

observed, confi rming the safety of topical applica" on. 

These fi ndings align with exis" ng literature on insulin’s 

effi  cacy in diabe" c ulcers, pressure sores, and burn 

wounds, suppor" ng its broader u" lity in chronic 

wounds of varied e" ologies.

The advantages of topical insulin are manifold: 

aff ordability, ease of applica" on, accessibility in 

resource-constrained se&  ngs, and absence of 

systemic risks. Its integra" on into rou" ne leprosy ulcer 

care could signifi cantly improve outcomes, reduce 

disability, and enhance quality of life for pa" ents in 

endemic regions. Nonetheless, controlled clinical trials 

are needed to validate these observa" ons, standardize 

dosing protocols, and evaluate long-term outcomes.

Limita" ons include the small sample size, absence of a 

control group, short follow-up dura" on. Larger blinded 

controlled trials with longer follow-up are warranted 

to validate effi  cacy, op" mize dosing, and establish 

standardized treatment protocols.

Conclusion

Topical insulin demonstrates substan" al promise as 

a therapeu" c op" on for chronic trophic ulcers and 

ulcera" ve lesions in leprosy. It is safe, cost-eff ec" ve, 

and capable of accelera" ng healing with high 

pa" ent compliance and no observed adverse eff ects. 

Combining topical insulin with adjunc" ve modali" es 

such as platelet-rich fi brin may further enhance effi  cacy. 

Future large-scale clinical studies are warranted to 

confi rm its role and to develop standardized treatment 

guidelines for leprosy-related chronic ulcers.
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