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Mycobacterium ulcerans infection (Buruli or Bairnsdale ulcer):
challenges in developing management strategies

Kingsley Asiedu and Mark Wansbrough-Jones

Results of studies on the use of antibiotics, alone or in combination with surgery, are encouraging

Ithough Buruli or Bairnsdale ulcer (BU) was described in

Uganda, Africa, in 1897, the causative organism, Mycobac-

terium ulcerans, was only identified in 1948, in Australia.!
Today, the disease has been reported in over 30 countries, mainly
in tropical and subtropical regions of Africa, Latin America, Asia
and the western Pacific.? BU is poorly recognised within the
medical community, and there is gross underreporting of cases.
Australia is the only developed country that has major foci of
infection, and BU is now a notifiable disease in the state of Victoria.
Over the past decade, the World Health Organization has played a
central role in quantifying the problem and bringing together
scientists, health experts and funding organisations to increase
understanding of the disease, improve management and broaden
the delivery of care to patients.

There are some differences in BU as it is seen in Australia
compared with Africa. Small papular lesions are often seen in
Australian cases, and this may not be entirely explained by
patients presenting earlier — Australian strains of M. ulcerans
produce a slightly different form of the toxin mycolactone.’
Outbreaks of BU in Australia have tended to affect small towns,
and patients are usually adults, including the elderly. In Africa,
endemic areas are poor rural farming communities, and the
average age of affected patients is 5—15 years.* Although the mode
of transmission of infection is still unknown, M. ulcerans has been
found in environmental water and water insects, and the epidemi-
ology in both Africa and Australia suggests that people become
infected through contact with a contaminated environment rather
than with infected people. Much recent research has focused on
the role of mycolactone in pathogenesis, and it is clear from
animal studies that most of the tissue destruction observed in
human lesions is caused by diffusion of this highly toxic macrolide
molecule from clusters of M. ulcerans organisms replicating in
subcutaneous fatty tissue. This raises the possibility that killing
the organism with antibiotics, or even suppressing its ability to
produce toxin, may be adequate management. Traditionally, BU is
managed by surgical excision of the lesion followed by primary
closure or skin grafting. Until recently, antibiotics were thought to
have little role in management, despite the fact that M. ulcerans is
sensitive to a number of drugs, including rifampicin, aminoglyco-
sides, macrolides and quinolones, in vitro.* Studies have shown
that a combination of rifampicin and an aminoglycoside given to
mice with footpad or tail lesions both healed the lesions and
prevented recurrences. The combination of rifampicin and moxi-
floxacin is also effective,’ as is rifampicin alone. However anti-
biotic-resistant mutant strains of M. ulcerans can emerge when
single-drug treatment is used.® Findings in animals provide no
guarantee of success in humans, but it has now been shown that a
combination of rifampicin and streptomycin for a minimum of 4
weeks kills M. ulcerans in early human lesions,” and longitudinal
studies of this combination of antibiotics in all forms of the disease

for 8 weeks in Benin, in western Africa, showed that 50% of
lesions, including ulcers, healed without requiring surgery.®
Although these results are very encouraging and have led to many
physicians in African countries where BU is endemic using
antibiotics without recourse to surgery, there have been no
controlled trials to validate the treatment. Equally, there are no
controlled data on the use of antibiotics together with surgery. The
rate of recurrence after surgery is dependent on the surgeon’s
ability to guess the extent of infection from the appearance of the
lesion, and polymerase chain reaction (PCR) testing of excised
tissue has shown that infection extends well beyond the visible
margins of disease.’

In this issue of the Journal, O’Brien and colleagues report their
experience of managing BU with surgery, antibiotics or a combina-
tion of the two (page 58).'° The main findings from this restrospec-
tive, purely observational study were that antibiotics appeared to
reduce the recurrence rate when M. ulcerans was detected in the
margin of the excised lesion and when the lesion was large
(meaning that skin grafting was needed). The choice of antibiotics
was not planned in advance, and depended on the preference of
individual clinicians, but rifampicin was included in the regimen
for most patients. Interestingly, the recurrence rate in this study
was 10% after antibiotic treatment for up to 3 months in patients
who had all had their lesions surgically excised, while the recur-
rence rate after therapy with rifampicin and streptomycin for 2
months in 208 patients in Benin was less than 2% with or without
surgery.® The Australians did not use intramuscular streptomycin
in their older group of patients, and found amikacin poorly
tolerated. We do not know if their favoured combination of
ciprofloxacin with rifampicin adds any bacterial killing benefit, or
whether this combination is sufficient to prevent resistance emerg-
ing. In the context of a disease that is mainly a problem for
children in rural parts of humid tropical Africa, it is no surprise
that the approach to management is different in south-eastern
Australia where surgery is easily accessible. There is no doubt that
more children in Africa are receiving treatment and at an earlier
stage of disease now that physicians are offering antibiotic therapy.
The opportunity to have lesions excised is available to relatively
few of these patients, and they typically present late with large
ulcers, both for economic reasons (treatment has a major impact
on a family’s finances) and because they fear surgery. Treating large
numbers of patients in Benin and Ghana has shown that most
lesions become culture-negative after treatment with rifampicin
and streptomycin for 8 weeks, and they go on to heal during or
after that time.® The combination of two orally administered
antibiotics with powerful bactericidal activity is the therapeutic
goal at present, and surgical grafting should only be necessary to
speed the healing of ulcers. More work is needed to develop an
ideal treatment strategy, in both developing countries and more
sophisticated medical settings.
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The suggested guidelines for diagnosis, treatment and control of
M. ulcerans infection in Victoria in this issue of the Journal
(page 6H)'! mark a significant step in developing standardised
protocols for local use. Although individual doctors in Australia
see relatively few cases, if a standard management protocol is
followed, considerable experience will be amassed, which may
guide future research. It would be useful, for example, to establish
whether after treatment with rifampicin and moxifloxacin for 2
weeks before surgery, the excised tissue is culture-negative and the
recurrence rate lower.

Australians have made major contributions to understanding
and diagnosing this disease, and another article in the Journal
(page 62) highlights the role of PCR testing,'? originally developed
in Melbourne,'? in tracing the source of infection by means of a
PCR-based DNA fingerprinting method. Several new pockets of
infection have been identified worldwide in recent years, and
while the causes of outbreaks remain obscure, PCR has been a key
tool in tracing environmental sources of M. ulcerans, as well as in
diagnosis, where it is not only the most sensitive method available
(>90%), but also quicker than all except microscopy for acid-fast
bacilli (sensitivity <50%).'* The challenges now are to make this
technology accessible to African countries, and to develop simpler
diagnostic tools.
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