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The transmission of leprosy, unlike that of many other

infections, continues to defy understanding despite the

fact that we are already nearing elimination of the

disease. Of the several gray areas, the onset or mode

of infection stands out. There is almost a consensus

that for the spread of leprosy, humans (leprosy patients)

are the only reservoir of significance. This is despite

the fact that leprosy-like infection has been reported

in a few wild armadillos in the southern United States.

Of all leprosy patients, lepromatous ones (LL/BL), who

have a large load of M. leprae (AFB), are considered more

infectious. The continued presence and transmission

of the disease in some parts of Africa, where a very

high proportion of leprosy patients belong to the non-

lepromatous group, does indicate some infectivity of

other leprosy patients. The role of healthy individuals

who are found to be positive for AFB, either in the nose

or the skin, in the transmission of leprosy is not known.

For leprosy transmission to occur, M. leprae has to be

discharged into the environment. Till the 1970’s, the

skin had been considered to be the major portal of

exit of M. leprae, as large numbers of mycobacteria had

been seen to be discharged from ulcerating

lepromatous nodules. Further, it had long been held

that in lepromatous patients the AFB from the dermis

could move up towards the surface with epidermal cells

and be shed into the environment along with keratin

and sweat.[1] However, Weddell et al did not find AFB

in the epidermis of lepromatous patients despite
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examination of numerous biopsies.[2] Likewise, Pedley,

using a method described as composite skin contact

smear (CSCS) technique, did not observe many AFB on

the skin of lepromatous patients, indicating that the

bacilli do not pass through intact skin.[3] This view is

widely accepted and intact skin is not considered as a

major portal of exit of M. leprae. This is despite findings

to the contrary by workers from Pondicherry, who

found bacilli, albeit in small numbers, on the skin in 16

of 20 multibacillary (BL/LL) patients studied using the

same CSCS method.[4]

However, two recent publications in this journal, one

on the skin as a route of exit of M. leprae,[5] and the

other on the occurrence of a solitary lesion of leprosy

on the penile shaft in a contact of a lepromatous

patient[6] have called for looking afresh at the evidence

for the skin as a portal of transmission of leprosy.

Two groups of workers have shown that the bacilli are

not infrequently found in the squamous layer of the

epidermis.[7,8] In biopsy sections, clumps of AFB were

demonstrated in one or more focal areas of the keratin

layer. Bacilli have also been observed in cells of hair

follicles and the hair shaft.[7,8] Electron microscopic

findings have confirmed that the bacilli were indeed

inside epidermal cells, both inside and outside the

keratin.[9] Since bacilli have been found in dendritic

cells,[10] some of which are known phagocytes and are

known to migrate from the dermis to the epidermis, it

is possible that they are carried to keratinocytes.
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Whether this transfer is similar to melanosome transfer

is not clear.[10] With the progress of keratinization, the

bacilli appear to go up to corneal layer and seem to

eventually shed off with keratin. What is the state of

bacilli live or dead, at the time of being shed on the

surface, is not clear. AFB have also been seen in the

lumina of sweat glands, sweat ducts, sebaceous glands

as also their orifices at the surface.[11]

It has been suggested that the CSCS technique used

by Pedley[3] may not have been successful in picking up

bacilli as no adhesive was used on slides when these

were pressed against the skin of patients. In one study,

a fair number of bacilli were seen in 6 of the eight sites

examined by pressing slides coated with water soluble

glue against the skin of an untreated lepromatous

patient.[8] Further, it has been emphasized that the skin

is seldom unbroken; minor scratches or wounds are

usually present,[12] which may bring AFB to the surface

of the skin. These findings indicate that the skin is

possibly an important portal of bacillary exit.

Admittedly, the quantum of bacillary discharge from

the skin surface may not be as much as from the nose

or mouth of untreated lepromatous patients, but it may

still be sufficient to transmit the infection as has been

shown by positive takes in the mouse model following

inoculation with a very small number of M. leprae.13

The mode of entry of organisms into the body

continues to be debated. On the basis of anecdotal

reports and on clinical grounds, it had been considered

that the skin was the main route of infection by leprosy

bacilli. Workers have long been looking at the site of

the initial lesion to get a clue on the point of entry of

infection. Overall, studies have shown that in children

the initial lesion, which is generally a macule, is seen

in less than 10% of cases on the trunk, [12] in the

overwhelming majority it is seen on the extremities,

the bare areas. Of the children with the initial lesion

on the extremities, a significant proportion has it on

the front of the knees and the back of the elbows, areas

that are more prone to scratches and injuries. This

correlates well with the clothing pattern in children in

Asia and Africa, areas in which leprosy continues to be

endemic.[14-16]. As opposed to this, a few workers have

not found the initial lesion to have any particular

predilection for the exposed areas.[17,18] They point to

confounding factors and the fact that exposed parts

are more easily examined than covered ones as

explanations for the finding of the initial lesion on

exposed areas. While this may be true in adults, their

conclusion that the initial lesion has no predisposition

for the exposed areas in children does not seem to be

valid.

Occurrence of significantly more lesions on the

exposed/bare parts of the body could well be due to

closer contact as has been observed in the case of

African children carried on the bare back of mothers,[19]

and possibly on the shaft of the penis as reported by

Kar et al.[6] Likewise, these areas are more exposed to

dust and dirt and a contaminated environment. Being

more prone to trauma and breaches, the skin at these

sites can become the entry point for any infection,

including leprosy. Apart from this, the lower

temperature at these sites might help in establishment

of infection locally. Similarly, published reports of initial

leprosy lesion developing locally following accidental

inoculation, tattooing, vaccination and dog bites in

humans and thorn pricks in animals (armadillo and nude

mice) suggest that the bacilli can enter through the

skin.[20]

The role played by fomites and the soil in the spread

of leprosy is also unclear. M. leprae can survive outside

the human body for as long as 46 days.[21] Hence, any

bacilli shed from the skin, nose or mouth into the

environment, on articles of daily use or on the soil may

come in contact with bare skin and result in infection.

Under natural conditions, how many organisms enter

or can enter the host through the skin remains a big

question. Work done in nude mice (athymic mice with

no protective T lymphocytes) has shown that apart from

other routes of inoculation (unbroken nasal mucosa,

subcutaneous and intravenous routes), infection can

develop following entry of organisms through abraded

skin of cooler parts of the body and contaminated

minor thorn pricks, suggesting that sufficient bacilli

can enter to result in infection.[13,22]

In view of the above findings, it seems appropriate to

consider that the skin is at least one of the important

routes of transmission of the disease and that infection
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can occur through skin to skin contact with patients of

leprosy - in particular those at the lepromatous end.

REFERENCES

1. Dharmendra, Gunito RS. Source of infection in leprosy. In:

Dharmendra, (editor). Leprosy. Vol. 2. Samant and Company:

Mumbai; 1985. p. 1087–94.

2. Weddell AG, Palmer E, Rees RJ. Correspondence. Lepr Rev

1963;34:156–8.

3. Pedley JC. Composite skin contact smears: a method of

demonstrating non-emergence of Mycobacterium leprae from

intact lepromatous skin. Lepr Rev 1970;41;31-43.

4. Hameedullah A, Lal S, Garg BR. Composite skin contact smears

in multibacillary leprosy patients. Lepr India 1982;54:605–

12.

5. Satapathy J, Kar BR, Job CK. Presence of mycobacterium leprae

in epidermal cells of lepromatous skin and its significance.

Indian J Dermatol Venereol Leprol 2005;71:.

6. Kar BR, Ebenezer G, Job CK. Penile tuberculoid leprosy in a

five year old boy. Indian J Dermatol Venereol Leprol

2005:71:125-7.

7. Periaswami V. The hair follicles and the exit of M. leprae from

the dermis. Lepr India 1968;40:78.

8. Job CK, Jayakumar J, Aschhoff M. “Large numbers” of

Mycobacterium leprae are discharged from the intact skin of

lepromatous patients; a preliminary report. Int J Lepr

1999;67:164-7.

9. Okada S, Komura J, Nishiura M. Mycobacterium leprae found in

epidermal cells by electron microscopy. Int J Lepr Other

Mycobact Dis 1978;46:30-4.

10. Seo VH, Cho W, Choi H, Hah YM, Cho SN. Mycobacterium leprae

in the epidermis; an ultrastructure study. I. Int J Lepr

1995;63:101–4.

11. Kotteeswaran G, Chacko CJ, Job CK. Skin adnexa in leprosy

and their role in dissemination of M. leprae. Lepr India

1980;52:475-81.

12. Doull JA, Rodriguez JN, Gunito R, Plantilla FC. A field study of

leprosy in Cebu. Int J Lepr 1936;4:141–70

13. Job CK, Chehl SK, Hasting RC. New findings on the mode of

entry of M. leprae in nude mice. Int J Lepr 1990;58:726–9.

14. Horton RJ, Povey S. The distribution of first lesions in leprosy.

Lepr Rev 1966;37:113–4.

15. Bechelli LM, Garbajosa PG, Gyi MM, Dorniguez VM, Quagliato

R. Site of early skin lesions in children with leprosy. Bull WHO

1973;48:107–11.

16. Abraham S, Mozhi NM, Joshep GA, Kurian N, Rao PS, Job CK.

Epidemiological significance of first lesion in leprosy. Int J

Lepr 1998;66:131–9.

17. Ganapati R, Naik SS, Pandya SS. Leprosy among school children

in greater Bombay: clinical features. Lepr Rev 1976;47:133–

40.

18. Fine PE. Leprosy: The epidemiology of slow bacterium.

Epidemiol Rev 1982;4:161–88.

19. Weddell AG, Palmer E, Rees RJ. (Correspondence). Lepr Rev

1963;34:156-8.

20. Cochrane RG. Epidemiology of Leprosy. In: ‘Leprosy in Theory

and Practice’ Bristol, John Wright & Sons Ltd. 1959. p. 51-77.

21. Desikan KV, Sreevatsa. Studies on viability of M. leprae outside

the human body. Lepr India 1979;51:588–9.

22. Job CK, Chehl S, Hasting RC. Transmission of leprosy in nude

mice through thorn pricks. Int J Lepr Other Mycobact Dis

1994;62:395–8.

Girdhar BK: Skin to skin transmission of leprosy


