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Introduction

In December 1997, on the occasion of his visit to Cte d’Ivoire, the then Director-
General of the World Health Organization (WHO), Dr Hiroshi Nakajima, announced
that the World Health Organization would take the lead to mobilize the world’s
expertise and resources to fight the emergence of Buruli ulcer as a serious public
health problem. Since this announcement, WHO has set up the Global Buruli Ulcer
Initiative (GBUT). The Global Tuberculosis Programme (GTB) of the WHO is
coordinating this Initiative. In February this year, a Task Force consisting of some of
the world’s experts in the disease met in Geneva to discuss and recommend global
strategy for control and research.

In recent years, Buruli ulcer has rapidly emerged as an tncreasingly important cause
of human morbidity around the world. The disease has been reported in at least 25
countries in Africa, Western Pacific, Asia and South America. These countries are
Angola, Austrahia, Benin, Bolivia, Cameroon, China, Congo, Céte d'Ivoire,
Democratic Republic of Congo, French Guiana, Gabon, Ghana, Guinea, India,
Indonesia, Liberia, Malaysia, Mexico, Nigeria, Papua New Guinea, Peru, Sierra
Leone, Sri Lanka, Sudan, Surinam, Togo and Uganda. In West Africa in particular,
there have been reports of an increasing number of cases, as well as geographical
spread of the disease. In Bemin and Céte d’Ivoire, it is believed that the reported
number of cases could exceed those of tuberculosis and leprosy.

Buruli ulcer affects poor people in remote areas with limited access to health care,
The disease starts as a painless nodule, which, if left untreated, often leads to massive
skin ulceration followed by debilitating complications such as contracture deformities
and loss of vital organs, e.g. the eye. In some cases amputation of limbs is necessary.
With the current knowledge, surgery is the treatment of choice, but adequate surgical
facilities are often scarce in endemic areas, and where such facilities are available, the
cost of treatment 1s often 100 expensive for the poor to afford. Consequently, patients
often present late and hospitalization is prolonged, averaging three months per
patient, but up to 18 months in some cases,

With the increasing number of cases and the associated complications, given the
current absence of clear control strategies, the long-term socioeconomic impact of
Buruli ulcer on the rural economy could be substantial. Furthermore, this disease
could seriously undermnine the efficient use of the limited health resources in the
endemic countries, Clearly, early diagnosis and better treatment would reduce some
of the devastating complications associated with the disease.

Qbjectives of the Conference

In view of the growing public health importance of Buruli ulcer and the little arention
given to the disease in past, the Conference was organized 10 bring together world
experts in the disease and decision makers who could contribute to the fight against
the disease.

The primary objectives of the Conference were:

1. toraise awareness of the significance of the disease globally;




2. to increase recognition by donor agencies, WHO partuers, and NGOs of this
disease, and to seek support for endemic countries to deal with the disease;

3. to review the current scientific knowledge on Buruli ulcer;
4. to gain consensus on WHO's proposed plan of work for control and research;

5. to adopt a declaration on Buruli uleer.

Co-sponsors

The Conference was co-sponsored by the World Health Organization; the
Govemment of Céte d’Ivoire; Sasakawa Memorial Health Foundation, Japan;
Association Francaise Raoul Follerzau (AFRF); Damién Foundation, Belgium and the
Humanitarian Aid Relief Team, USA

Participants

The Conference was well attended attracting over 200 participants from more 20
countries. Among the participants were the Presidents Henri Konan Bedié¢ of Cite
d’Ivoire, Jerry Rawlings of Ghana and Mathieu Kerékou of Benin; the then Director-
General of WHO, Dr Hiroshi Nakajima; the WHO Regional Director for Africa, Dr
Ebrahim Samba; WHO Representatives from Céte d’Ivoire, Ghana, Togo and Benin;
WHO Secretariat; Mr Michel Récipon, President of AFRF; Ministers of Health;
Members of the Diplomatic Corps; Representatives of other UN bodies in Cote
d’Tvoire; representatives of donor agencies, NGOs and the private sector; Clinicians
and Scientists, and the general public.

Highlights of the Conference

The Yamoussoukro Declaration on Buruli ulcer

The signing of The Yamoussoukro Declaration on Buruli ulcer by the Presidents of
Céte d'Ivoire, Ghana, and Benin, and the Director-General of WHO served to
stimulate all the participants and to spawn hope that such proclamations will be
followed by meaningful actions. The declaration also served to back WHO's efforts
to address the disease. The speeches of the three Presidents emphasized the important
link between health and overall development. The DG’s speech stressed the need to
simultaneously address traditional diseases such as malaria and tuberculosis, as well
as emerging diseases like Buruli ulcer, if international efforts to control
communicable diseases in general are to have any significant impact in the 21%
century. The final resolution of the Conference is shown in Annex 2.

NGO Activities

1. Association Frangaise Raoul Follereau's President, Mr Michel Récipon pledged
the commitment of the AFRF to collaborate with WHO GBUI in the control of
Buruli ulcer in Cote d’Ivoire and Benin.

2. MSF Luxembourg announced that it has already started a Buruli ulcer project in
Benin.
3. HART presented its activities in Ghana.
2
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Overview of GBUI

Dr Kingsley Asiedu outlined the background and policy objectives of the Initiative.
The objectives include: 1. advocacy strategies to raise awareness about the disease;
2. development of partnerships with NGOs and other interested parties to directly
assist endemic countries to deal with the disease; and 3. support to research in critical
areas such as surveillance, vaccine and drug development, toxin and immunotherapy.
The GBUI has already established a Task Force to serve as an advisory group. It is
also in the process of establishing a working group to be called International
Mycobacterium ulcerans Study Team (IMuST) to co-ordinate control and research
activities and International Reference Laboratories to support research activities.

Presentations from endemic countries

The presentations by health workers from Ghana, Benin, Togo, French Guyana and
Cote d'Ivoire served to focus attention on both their common and specific problems.
These presentations also served to introduce these workers to the participants---a
most important outcome. Following this introduction, scientists, clinicians, and other
healith professionals were more readily able to discuss their ideas with persormel from
the field.

Scientific papers

The report by Dr John Foulds, WHO Consultant, outlining the possibility of vaccine
development, is presented in Annex 3. Scientific abstracts presented at the
Conference by participants are presented in Annex 4.

Recommendations of working groups

On the third day of the Conference, 8 July 1998, working groups were formed to
discuss and make recommendations on clinical management, laboratory support,
surveillance, control programme development and research. The recommendations
are presented in Annex 5.

Agenda and List of Participants

The final conference agenda and the [ist of participants are shown in Annexes 6 and 7
respectively,

The Fature of the Initiative

Funding .

The firture of the GBUI is unclear. The lack of assured funds for future activities
made hollow many of the recommendations for actions. This is especially true for the
critical field research and control efforts that are based upon programmes within
endemic areas. Also, sustained funding will be needed for implementation of
ambitious plans for future activities of the Intemational Mycobacterium ulcerans
Study Team (IMuST) and to support the planned WHO support for the Buruli ulcer
research community [strain bank and tissue specimen banks]. Without substantial
funding to implement the recommendations, continue planned surveillance, and
support research activities, the WHO GBUI will quickly expire.

3




Annex 1

The Yamoussoukro Declaration op Buruli ulcer




- i =

A AL it TRLRES ol el 5 1 810

CONFERENCE ON BURULI ULCER CONTROL AND RESEARCH
6-8 July 1998, Yamoussoukro, Céte d’Ivoire

THE YAMOQUSSOUKRO DECLARATION ON BURULI ULCER

We, the participants at the Conference on Buruli Uleer Control and Research, recognize that Buruli ulcer
(also called Baimsdale ulcer in Australia), the third most common mycobacterial disease after
tuberculosis and leprosy, is a foremost cause of human suffering. In West Africa, in particular, the

disease is rapidly emerging as a serious public health problem.

Buruli ulcer affects, primarily, poor communities, and especially children and women with limited access
to health care. We are concerned that with the increasing number of cases and the associated health
complications, Buruli ulcer could hinder efforts to improve the economic and social development of the

communities most affected.

We are deeply concemed that very litle is knawn about this disease. We believe that multidisciplinary
research, including vaccine and drug development, could result in minimal noninvasive reatment of the
disease. We recognize that early derection and early surgical wreatment befors ulceration are curative and

avoid the complications currently associated with the disease.

We further recognize that, because the people most affected have limitet access to health care and usually
seek help at an advanced stage of the disease, when complications are devastating, hospitalization is often

prolonged and hence costly to the health services, the patients and their families.

We, the participants at the Conference on Buruli Ulcer Control and Research, and more gspecially, Heads
of State and government representatives from the most affected countries, are committed to mobilize the
resources needed to establish, as soon as possible, effective action to control Buruli ulcer as an integral

part of primary health care.

We pledge to make all efforts:

a) to provide simple surpical facilities at the peripheral level for the treatment of nodular and early
ulcerative disease; .

b) toimprove and sustain health education on Buruli ulcer at all levels;

c) to establish as soon as possible surveillance systems and to conduet surveys to determine the
burden of the disease, provided that treatment can be offered to all patients identified;

d) to collaborate in research on transmission and prevention of the disease;

¢) tomonitor the implementation of the above measures.




(hat these efforts be supported by the internationa! communiry 25 2 whole. We therefore, call on

goVErnmeEnts, organizations of the United Nations system, bilateral agencies, development banks, non-

svernmental organizations, foundations, and research institutions:

We stress

B

ndertake the activities needed;

a) to cooperate directly with endemic countrias to u
nizations and programs invelved in health system

b) to develop partnerships and cooperation with orga

development, so that effective treatment can reach all those affected.

We, therefore, affirm our supportl for the WHO Global Buruli Ulcer Initiative, which will address
problems associated with Buruli ulcer and strengthen general health care delivery, thus contributing to

buiiding up capacity in endemic countries.

We affirm our determination to intensify action against Buruli ulcer. Recognizing the

link betwean Buruli wlcer and overall development, we adopt this Declaration and

commit ourselves to its implementation.

Doctor Hiroshi Nakajima
Director-General, World Health Organization President of the Republic of Benin

His Excellency Mathieu Kérékou

ff Rl

His Excellency Henri Konan Bédié His Excellency Fit. Lt. (Ret) Jerry Joha Rﬁlwlings
President of the Republic of Céte d'Ivoire President of the Republic of Ghana
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The Final Resolution of the Conference

Tn accordance with the Yamoussoukro declaration, signed on July 6" 1998 by the
Heads of State of Ghana, Benin and Céte d’Ivoire, and which underlined the personal
and socio-economic consequences of Buruli ulcer and which stressed the involvement
of these Governments to mobilise resources to establish a control programme
integrated into Primary Health Care, the participants unanimously recommend that
patients afflicted with Buruli Ulcer are treated free of charge, as is done for
tuberculosis and leprosy. This recommendation will require national programmes for
the training of regional health staff, treatment facilities which are adapted to all levels
of health care detivery and which will allow the implementation of an
epidemiological surveillance system. The development of these national programmes
will be built upon basic and applied research, which will be coordinated at an
international level with support of WHO and all other parties concerned.

Declared at Yamoussoukro, 8% July 1998

The Participants Assembled
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A Scientific Report
Dr John Foulds, Consultant

Scientific Imperatives

Two scientific imperatives and one program goal emerged.

1. First, preparation and evaluation of candidate vaccines as described below
were identified as the clear first priority of research.

Second, the importance of organized surveillance for Buruli ulcer
incidence/prevalence was emphasized. To have any impact on the disease
it must first be measured. Little support from donors should be expected
without this basic information.

. Finally, well-controlled trials of simple interventions to reduce the
incidence of Buruli ulcer should be conducted. Much preliminary
anecdotal evidence relating to this question was presented during these
meetings. Scientific trials to identify specific actions and programmatic
recommendations to reduce the incidence of Buruli ulcer are needed

Scientific Report: Summary and Implications

Buruli Toxin Identified: Vaccine Development Opportunities

Dr Pam $mall's description of the purification and structure determination of the
Buruli toxin was the scientific highlight of the conference. Representing the
culmination of more than three years of effort, these results will continue to serve as a
beacon to guide the course of future research on the prevention and treatment of
Buruli ulcer. Such future studies must first examine the potential for a modified toxin
to serve as a preventive or therapeutic vaccine.

Toxin purification

Dr Pam Small and her co-workers at NIH/NIAID have purified Buruli toxin, The
toxin is a lipophilic molecule with an exact molecular weight of 724.49. The toxin is
biologically active {see below]. This activity is stable to both heat and pH. Its lipid
nature is reflected in the sensitivity of the toxin to certain lipases.

Toxin stricture

The structure of the purified material has been determined by Delphi Chattergee and
co-workers at Colorado State University. Buruli toxin is a polyketide with the
formula C44H6303. Polyketides are a class of biclogically active molecules that




includes antibiotics such as erythromycin, produced by various Actinomycetes, and
rifamycin, from 4. mediterranei.

Biological activities
The purified toxin is biologically active. It has both a cytotoxic activity as measured
on tissue culture cells and an activity in animals. Injection of the purified toxin into

the skin of Guinea pigs produces cytopathic effects identical to those associated with
infection by M ulcerans.

Some polyketides are also reported to have an immune suppressive activity.
Although such activity could well explain the immunosuppressive action that
accompanies infection with M. wlcerans, the correlation between the cytotoxic
activity of the purified Buruli toxin as described above and a putative
immunosuppressive action remains unproved at this time,

Research on Buruli ulcer: impact on other mycobacterial diseases

Basic research on M. uicerans and Buruli ulcer is expected to improve our
understanding of other mycobacteria and other mycobacterial diseases including
tuberculosis and leprosy.

The genes involved in the synthesis of the Buruli toxin polyketide have not yet been
identified in M. ulcerans. Nevertheless, a cluster of genes involved in polyketide
synthesis has already been identified in both M. tuberculosis and M. leprae
Although the precise function of these genes remains unknown, it is certain that the
identification of Buruli toxin as the first polyketide synthesized by mycobacteria will
stimulate research to identify both the presence and function of similar molecules in
other mycobacteria including M. tuberculosis and M, leprae.

Vaccine development: « candidate in "98?

In the absence of effective antibiotic therapy, the development of an effective vaccine
to protect against Buruli ulcer is a high priority.

Knowledge of the purification and structure of the Buruli toxin suggests that a
candidate vaccine [protective and/or therapeutic] based upon this molecule could be
quickly prepared. Considering both the impact and potential cost saving of this
intervention, work toward the development of a this vaccine based upon a
modification of the toxin structure should begin immediately.

Next steps

First, sufficient quantities of the purified toxin must be prepared for use by chemists
and immunologists who ¢an assist in the preparation of appropriate candidates. Since
it is unlikely that the toxin per se will be sufficiently antigenic, a variety of
conjugated derivatives of the toxin should be quickly prepared. Meanwhile, animal
model testing of the toxin should be improved [as needed] and standardized. It is
conceivable that evaluation, in animal models, of appropriate [conjugated toxin]
candidate vaccines for Buruli ulcer could begin during the current year [19981.
Phase I/1I trials of in humans could begin soon thereafter provided that sufficient
quantities of a promising candidate could be prepared under GMP.
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Abstract: Paper for Conference, Cote d'lvoire

Mycobacterium ulcerans Infection
after Environmental Disturbance,

John Hayman

in many areas Mycobacterium ulcerans infection has only occurred after
significant environmental disturbance. In the original paper deseribing the
disease, published in 1848, the {irst patients from the Bairnsdale District In
Victoria presented in 1939.! in December 1835 there had been the worst floods
on record in the district, when all road and rail links to Melbourne had been eut
and there had been considerable distruction of praperty.

In Uganda, Barker examined cases of M. ulcerans infegtion ("Buruli
Disease") necurring in the Busoga District on the east side of the Vietoria Nile,
north of Lake Vigtoria2 Although occurring elsewhers in the country, cases were
unkniown in that district before 1965, Barker postulated that the outbreak was
related to the unprecedented flooding of the lakes of Uganda from 1962 1o 1964,
occurring as the result of heavy rains. The water of Lake Victora rose from its
normal depth on the north shore of 10-11 m, which had been its constant level
since 1898, to 12-13 m. [n low-lying areas such as Busoga there was flooding of
the land, many seasonal swamps bacame permanent, there was enhancement
of sail fertility, and 2 marked increase in the height and density of grass growth.

in Nigeria, cases have occurred among caucasians fiving in the campus
of the University of Ibadan only since 1965,% when a small stream flowing
through the grounds was dammed to make a 2.5 heclare artificial iake. The
first case reported from the Cote d’ivoire was in a French boy of seven years
who lived with his parents beside Lake Kossou,* which is an artificial lake in
the centre of the country. in Liberia cases have beén reported in the notth of
-the country,5.€ following the introduction of swamp rice to replace upland rice.

16




This intreduction has been associated with the construction of dams on the
Mayor River and extended wetlands.

In New Guinea the infection occurs mainly in relation to the Sepik and
Kumusi Rivers; in the latter district the disease is known as the "Kumusi
Ulcer™’. The disease there is raported to have occurred only since flooding
and devastation which followed the eruption of Mourt Lamington in 1951,

Reid described how older peaple living in villages near the eruption blamed
the voicano for the disease, and how there was a lack of scarring in the
older age groups consistent with previous abscence of the disease.

The recent autbreak of the disease on Phillip istand, Victoria,® was initially
assoctated with the building of a roadway, inadvertantly forming marshlands at
the headwaters of an estuary which was divided by the construction. _

A tecemt visit to New Guinea has not identified any casss along the Fly
River, that country's largest river, despite significant environmental disturbance
due to mining operations in the headwaters. It is clear that other factors must be
responsible apart from simple disturbance, one of these must be formation of
new water areas where there the water is stagnant or only slowly moving. A
delay of between one and three years oceurs between the environmental
changes and the first patients appearing. Severe flooding has occurred again in
the last few days in the Baimsdale District of Australia, exceeding in severity the
floods of 1935. 1t will be interesting to see if this disaster is again followed by
increased numbers of patients withMycobacterium ulcerans infection.

17
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After tuberculosis and leprosy, M. w/eerans disease (Buruli ulcer) is the third most

common mycobacterial disease in immunocompetent humans.

For decades Buruli ulcer (BU) was an orphan disease, as few medical programs

paid attention to this affliction. It was and still is largely underdiagnosed and, in general,

improperly managed. In December 1998, however, the World Health Qrganization

recognized BU as an important re-emerging disease.

MacCallum discovered acid-fast bacilli in a biopsy from a leg ulcer in a young

child from Bairnsdale, Australia in 1940, and published the first clinical description of this

new mycobacterial infection in 1948 (1), Before 19483, the disease was already known in

Africa. Large ulcers almost certainly caused by M. ufcerans were described by Sir Robert
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Cook in 1897, During the years 1920-1930 Kleinschmidt, a missionary physician in

northeast Congo, observed undermined skin ulcers rich in acid-fast bacilli (2).

The Institute of Tropical Medicine in Antwerp has a long and deep experience in
Buruli ulcer in Africa, especially in Congo. This presentation will therefore focus on
Africa. The history of BU in Africa can be divided into two main periods: before 1980
and after 1980,

There were many important publications before 1980 on the disease in sevéral
African countries: Congo, Uganda, Gabon, Nigeria, Cameroon and Gbana. The most
significant contributions came from Uganda and Congo. The Uganda Buruli Group
studied the clinicopathological and epidemiological aspects of the disease exte_nsively, and
opted for the term "Buruli ulcer” because cases were first detected in a county called
Buruli, near lake Kyoga (3). The data were extensively described in several review
articles (4, 5, 6). The information on BU in Congo was summarized by Janssens in 1972
(4) and Meyers in 1974 (2).

As shown on the map, most of endemic countries before 1980 are in Central
Africa. Moreover, in Sudan, Kenya, Tanzania and Central African Republic, cases were
suspected but never confirmed.

Since 1980, new foci of BU have emerged in West Africa. A dramatic increase in
the incidence of the disease is now reporied in several West African countries, especially
in Céte d'Ivoire (7), Benin (8) and Ghana (9). New foci were discovered recently in Togo
(10}, Angola (11) and Guinea (Sagno & Portaels, unpublished results).

It is amazing that in Central Africa, where s0 many more cases were described
before 1980, the disease does not appear to be re-emerging. Physicians are as aware of the

disease in Central Africa as they are in West Affica, therefore there 1§ no apparent reasen
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for the differences in the epidemiology of the disease in Central Africa in the past and in
West Africa at present.

The epidemiology of BU is poorly understood. There is some evidence for an
environmental reservoir associated with sfowly flowing or stagnant waters. Seasonal

. variations have been reported in Africa (Uganda, Cameroon) as well as in New Guinea

and Australia, and outbreaks have been described after flooding (5, 6). Man made
modifications of the environment seem to have an impact on the disease (e.g.
deforestation, increased basic agriculture, and construction of dams and resorts). Such
human activity seems to have contributed to the recent increase of the incidence of BU in
West Africa and Austraiia. Since similar man made modifications of the environment also
oceur in Central Africa, they do not seem to be the only explanation for the comparative
differences in the epidemiology of the disease in West and Central Africa. Some other
factors should be taken into consideration. Additional studies are required to identify the
climatic, geographic and other changes or man-made interventions having an impact on

the differences in the incidence of the disease in Central Africa and in West Africa.
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Clinical Features and Treatment of Buruli Ulcer in Australia, with reference to an outhreak on
Phillip Island, Vietoria, 1992-1996.

Paul Flood*, John A Hayman, Paul DR Johnson, Mark GK Veitch, I May Smith
*Cowes Madical Centre. 14 Warley Avenue, Cowes, Phillip Island, Vigtoria. 3922, Australia,

Afveobaeteriun wlcerans infection produces charactertstic, slowly progressive skin ulceration
The disease is known as “Buruli uleer”™ in Africa, and as "Bairnsdale ulcer” in Australia, after the
districts where the discase was described.

Infection in Australia has been reported in Queensland. Victoria, and Northern Territory. Published and
unpublished data gives the foliowing information concerning numbers of ¢ases: 47 cases have been
diagnosed in Donglas Shire in Far North Queensland, over the period 1964-1998. In The State of
Victoria 2 total of 63 cases were recorded between 1939 and 1993, predominantly but not exclusively
from the Baimsdate district of East Gippsland, From 1992-1996 a new Viclorian focus of 29 cases was
identified on Phillip Island 140 kilometres 1o the west, and approximately 80 kilometres radius from
the major urban centre of Melbourne. From 1990 — 1997, 22 cases have been reported from the
adjacent shores of Western Pont and the nearby Frankston-Langwarrin area on the southeast urban
fringe of Melbourne. Cases have been reported from other locations in Australia, including 3 from
Croker Island in Northern Territory. The major areas of case reports in Australia are Far North
Quecngiand] and the Victorian locations of Baimsdale district in East Gippsland, Phillip Island,
Western Port, and Frankston-Langwarrin,

This discussion refers 1o cases on Phillip lsland. situated in temperaie southern Australia at latitude 30
degrees 30 minutes south. Infections have occurred predominantly in elderly persons, with moest lesions
being on the distal limbs. This geographicaily and temporally localised outbreak of 29 cases illusirated
early presentations of disease and the opportunity for case finding and surveiflance.

Lesions included the pre-ulcerative intradermal papule occurring as the primary lesion, or as a regional
recurrence following excision of a Buruli ulcer on an adjacent portion of a limb. Progressive skin
necrosis and ulceration over one 1o 1wo weeks has been observed on a finger in one case, over the
Achilles tendon in another. and on the foreann in another. One case presented with increasing numbers
of necrotic scaly lesions on the leg. with ultimately 11 lesions present simultaneously. Other cases have
presented with an indurated ulcer with undennined edges, and on occasions, & thick vellow exudate
oozing from the utcer site. Three cases have presented with regional recurrence in a limb, another case
with two lesions on the contralaeral timb, and a third case with chronic discharge at the siie of primary
uleer excision. In two cases lesions have resolved spontaneously, and one case was not considered
suitable for surgery. Other cases required primary surgical management. All infections were on the
limbs. and no diffuse necrotizing panniculitis was identified.

Histopathological features of fat necrosis were seen in association with occlusion of small and medinm
sized arteries in the dermis and subcutancous fat. combined with dermal infarction and epidermal
ulceration. hregular epitheliat proliferation at ulcer margins was noted in some cases. demonstrating
the features of pseudoepitheliomatous hyperplasia.

Managemext of the Phillip Istand cascs has included enrly diagnosis by smear for staining, swab for
culture. and biopsy for histopathology and for polymerase chain reaction (PCR) identification of
Mhcobacterium uleerans, Surgical wreatment has been excision and primary closure or skin grafting in
the majority of cases. In one case. recurrent wound discharge and the accumulation of subcutaneous
necrotic raterial after primary excision and closure was successfully treated with repeated curetting,
Of interest is that this Iast case used additional heat application via an exiemal heat lamp in
combination with wearing an insulating lube of ncoprene over ihe alfected site at the elbow. Heat
insulation was also used in the casc of recurrence in the contralateral foot. when a neoprene boot was
worn with ultimate resolution of the recurrence. Local heat was employed in 1wo other cases through
the use of heating devices. which were applied to the afTecied aren for up 1o 6 months 10 maintain skin
temperature at 39-40 degrees Celsius. Combination oral chemetherapy was selectively used in some
cases for up to 6 momhs, and consisted of rifabutin, clanithromyein. ethambutol. and clofazimine,
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SURGICAL MANAGEMENT OF BURULI ULCER
Sr Dr Joseph, Wewak General Hospital

From the practical point of view there are three stages of management.
1. The nodule
2. The extended disease possibly with ulceration and sloughing

Y

3. The late stage of scars and contractures.

Treatment at all stages should be as early as possible, and as radical as possible with wide
excision and split skin grafiing. The earlier attach minimises subsequent tissue loss, late
disability, and time spent in a health facility. Buruli ulcer is essentially a disease of the
subcutis, and the affected tissue should be completely removed,

Stage ]

It is appropriate to deal with stage one by an outreach team. See appendix 1 for list of
equipment.

Steps

a) Anaesthetise the part

b) Thorough wash with soap and water

c) Skin sterilisation

d) Total removal of the nodule by scissor excision and curettage

¢) Application of dressing, eg. Eusol and liquid paraffin pack, gauze, padding and crepe
bandage

f) Redress after 48 hours and thereafter daily till healed, +/- §8G

Surgery for stages 2,3 and 4 require a health facility.

Staves IT and ITT

Admit the patient, in lower limb cases elevate the foot of the bed to minimise oedema. Check
Hb X match and transfuse as necessary. If available extended sea bathing; do preliminary
debridement of obviously dead tissue, definitive surgery within 48 hrs.

Procedure

Anaesthesia

Applicationof tourniquet if appropriate
Soap and water wash

Sterilise the skin

Radical excision, curette base +/- SSG, +/- eusol and liquid paraffin pack, and pressure
dressing.

Inspect at 48hrs +/- recurette or 55g
Thereafter daily dressings, graft ASAP+/- splint and physiotherapy.

STAGE 1V

Z plasties. Transection of bands, split skin grafting. tendon elongation, splints and
physiotherapy.

Overall sureerv earlv and radical.
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APPENDIX |

EQUIPMENT NEEDED FOR QUTREACH

Surgical equipment.
Strong scissors, Mayo curved, eurette: strong toothed forceps: soap: swabs: sterilising
solution: bowels: dressings: sclutions-eusol, liquid paraffin.

Anaesthetic equipment. Syringes; needles: Local anaesthetic: water for injection: spirit
swabs.

APPENDIX 2

Equipment needed in medical facility

Beds the foot of which can be elevated

Washing facility

Laboratory facilities for Hb and Group and X match

Drip sets, IV fluids, syringes and needles, IV cannulae

Tourniquet: adhesive tape

Drugs: Atropine: Valium: Pethidine: Ketamine: Water for injection:
Oxygen source: Compressed air; Suction apparatus

Soap and water: blades for shaving: skin prep: Gauze swabs large and small:
Bowls for solution, sponge holders: soft brushes for skin preparation: towels:
Gloves: Mayo scissors: Strong toothed forceps: curettes: skin graft knife and
Blades: meshers and mesh plates: liquid paraffin: Eusol: ribbon gauze: padding:
Dressing gauze: compression bandages.

DISCUSSION POINTS

1. Stagel: Total excision vs curettage and pressure dressing.

-

Use skin above affected subcutis for grafting.

Led

Safety of local anaesthesia infiltration.

4. Useof SSQ in the field.

5. S8G at first operation +/- mesher.

6. Primary suture desirable or contraindicgted.

7. Seasonal incidence does it justify team outreach phasing.
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FRENCH GUIANA: THE MAIN FOCUS IN AMERICA FOR CUTANEQUS
ULCERS CAUSED BY Mpycobacterium ulcerans

R. Pradinaud, P, Couppie, E. Clyti, M. Gabaudan, M. Labouche, D. Sainte-
Marie

Institut Guyanais de Dermatologie Tropicale — Cayenne

History - Synonyms

- Paratuberculosis ulcers
- Atypical Mycobacteria

“Buruli, Kakerifu, Kasongo, Bairmsdale Ulcers”
- Environmental Mycobacteria (much better).

Me need a non-geographic name for the disease

Countries names for Mycobacterium ulcerans disease are useful only in the
local focus. Buruli Ulcer cannot be used in Malaysia, Australia... French Guyana and
all parts of the world not situated in Buruli.

No more for Bairnsdale Ulcer, Kasongo Ulcer, Kakerifu Ulcer, Tora Ulcer,
Mexican Ulcer, Searl’s Ulcer, “Juwe Okoro”, “Bile Okoro, Phlegmon a Bacille
Acido-résistant, Tropical ulcer type 2.

A total of 12 synonyms, it is too much!

R. Pradinaud proposes the following:
Eneglish:
- Cutaneous Ulcer caused by Mycobacterium ulcerans (C.UM.U.)

or |

- Skin Ulcers by Mycobacterium ulcerans (S.UM.U.)
or

- ‘perhaps better Mycobacterium ulcerans Skin Ulcers (M. U.5.U.)
Erench:
- Ulecéres cutanés a Mycobacterium ulcerans (U.CM.U)

Focus in South America

R. Pradinaud (French Guyana): 132 cases (main focus)
PA_ Niemel (Suriname): 1 Case (confirmed by F. Portaels)
8. Patino (Peru); 1 Case

*++% (Bolivia) : 1 case
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French GGuiana geographic situation
(American overseas Department): on the north of Brazil, behind Surinam.

Hot and rainy: 27° Celsius — 80° Fahrenheit
Rain; 6000mm/year

Sandy cost

Population: 150 000

Clinical aspects

Painless ulcer. With deep necrotic base. Edge deeply undermined. Satellite
ulcers communicating with the original ulcer.

- Gommous aspect on beginning 13%
- Nodules mimicking sporotrichosis 2%
- Non specific ulceration 4%
132 cases: 67 men/65 women (1 woman age not known)
Years 0-19: 73
20>80: 58
Sex-ratio: 1

Ethnic aroups

Metis (creole) 64%
Indian (Galibi native in South America) 17%
Europeans . 14%
Chinese 3%
H’mongs (immigrates from Laos) 2%

Focus areas attacks

Extremities: 93%
- Lower 51%
- Upper 42 % (21% elbow)
Flank 5%
Other 2%

Immune protection?

The most frequently afflicted age groups are children who did not receive the BCG
vaccine (or did not develop a positive tuberculin-test after BCG) and adults without
BCG. These observations suggest that a possible immunology stimulation against
Mycobacteriae could be useful for CUMU protection.
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Therapies
Usually patients in French Guyana have combined with:

- surgical excision

- physiotherapy with vaporous hot water ozonifacated
- chemotherapy with Rifampicine and Clofaziming.

(never skin grafting)
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Socioeconomic Implications of Buruli Uleer in Ghana; A 3-Year Review

Kingsley Asiedit and Samue! Etuaful
Abstract

This study examines some of the socioe¢on{;)mic cost of treating 102 cases between 1994-
1996 at the St. Martin’s Catholic Hospital, Aeroyesum, Amansie West district, Ashanti
region. 70% cases were children (age up to 15 years). There was no sex difference in the
distn‘bution of cases. Hospitalization was prolonged (average 186 days in 1994, 103 days
in 1995, and 102 days in 1996) with no significant age and sex differences. There were 10
limb amputations, 12 patients were left with contracture deformities, loss of sight one
person, and 2 fatalities due to sepsis and tetanus. The average total treatment cost in 1994
was $966.35 (62% indirect): in 1995 was $706.08 (75% indirect); and 1996 was 3658.74
(79% indirect). With increasing number of cases, high treatment costs and serious
complications, urgent attention should be given to the disease in terms of control and

research efforts aimed at early detection and treatment.

Keywords Buruli vlcer, socioeconomic, Ghana.
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PCR detection of Mycobacterium ulcerans in the environment
Timothy Stinear’, Bruce C Ross”, John Hayman®, Paul D R Johnson® and John K Davies'

Dept, Microbiology. Monash University. Clayton, Victoria, Australia
CSL Limited, Parkville, Victorta, Australia

Dept. Pathology. Box Hill Hospital, Box Hill, Victoria, Australia
donash Medieal Centre, Clayton, Victoria, Australia
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PCR has proven to be a powerful tool for the rapid diagnosis of clinical infections
caused by Mycobacterium ulcerans (MU). Initially it was hoped that the same
technology could be easily transferred to environmental samples to identify the
source(s) of MU in endemic areas. However, this transfer has not been
straightforward, chiefly because of the ubiquity in the environment of inhibitors to the
PCR. such as humic and fulvic acids. Another important consideration has been
ensuring the gene targets used for PCR are specific for MU, This is because the
diversity and concentration of other Mycobacteria in the environment 1s far greater
than that in clinical specimens. Thus, the potential for false positives caused by PCR
cross reactivity is also greater. We have addressed both the issue of inhibitor removal
and PCR specificity and developed a system for sensitive screening of water,
vegetation and sediment samples for MU. This methodology has enabled us to identify
a source of MU from an endemic region near Melbourne in south eastern Australia.
The key to avercoming inhibition problems has been to use para-magnetic beads to
selectively isolate MU DNA from a sample concentrate by 2 process known as
sequence capture. Once the DNA is isolated it is subjected to PCR to amplify
fragments specific for MU. The DNA can then be detected using a combination of gel
electrophoresis and hybridization. To ensure specificity of the PCR for MU we have
identified two genes, one that is specific for MU (152404), and one that has a restricted
host range (1$2606). The detection of either 152404 or IS2404 and [S2606 in a
sample indicates the presence of MU, The assay is sensitive and capable of detecting
less than 100 MU cells in a sample within 1-2 days. However, whilst sequence
capture-PCR is a relatively simple process, it does require a specialized laboratory,
equipped for PCR and other molecular biological analyses.
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ABSTRACT

introduction: Mycobacteriurn uicerans infection, with poor-healing uicers, and
crippling deformities, is recognized as an emerging disease in a number of
riverine districts in Ghana. Although, anecdotal evidence indicated its public
health significance in the southern Ga District, routine reperting failed to

show its true extent, Few sufferers seek bio-medical treatment. More
information was thus, needed for planning control interventions.

Methods: From April to early June, 1897, an exploratory survey was carried out
to determine the prevalence, distribution and trend of the disease in the Ga
District. The study explored community perceptions and treatment practices,; and
sought for pointers to possible mode(s) of transmission. A Case was defined by
history and or clinical features: Firm painless nodules, atiached to skin, notto
underlying tissues. Ulcars with undermined skin edges, with yellowish-white
necrotic tissue bases. Sunken scars with over-hanging skin edges, and or
deformities. All persons who had “ever-suffered” the diseasa were listed in
some 144 communities. One-Hundred-and-four persons randomly selected from
among those with active disease were interviewed and examined, using a
questionnaire. Wound swabs were taken from 17 persons for a medified Zishl-
Neeisen Carbol Fuchsin staining, for microscopy. Interviews were held with
Traditional Herbalists, and Focus Group Discussions with community groups.

Results: A total of 1245 persons had “ever suffered” the disease, 751 of whom
had it from 1987 to 1997. Of this, 340 had active disease(noduies and ulcers),
in & population of 108,560 giving a May, 1997 prevalence of 3.19 per thousand,
with a marked upward trend from 1994 to 1287, The male {0 female sex ratio
was 1:1.08. Eighty-one (81 = 77.9%) of the 104 subjects were aged 18 years
and below; 70.2% (72) were below 15 years. The wotmd swabs from two (2)
subjecis were positive for acid-fast bacilli. The disease clustered mainly in

the Densu River basin, in mostly rural settlements. Only 5 respondents (4.8%)
recalled any-4njury at the affected site. Lay knowledge and attitudes to the
disease were mixed. A system of herbal management was identified.

Piscussion: The rising prevalence found corroborated public concern that the
disease is increasing; thus demanding urgent intervention. The findings suggest
other mode(s) of transmission than the “injury-by-vegetation” theory held in

the literature. More study is needed on this. The herbal remedies need further
scrutiny. Community surveillance is being mounted. A minor surgical unit will be
set up in collaboration with a Teaching Hospital for excision of early nodules.
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Combining epidemiology and environmental sampling to identify point-

sources of Mycobacterinm ulcerans infection in southeastern Australia,

Johnson PDR, Stinear TP, Ross BC, Veitch MGK, Robins-Browne R, Flood P, Davies J, Hayman
JA. The Melbourne Myveobacterium uleerans Study Team,

We are studving new clusters of Mycobacrerium ulcerans (MU) infection that have emerged near
Melboume during the 1990s. We define a new endemic area as a local region (typically a suburb
or small town) in which at least one culture-confirmed case of MU infection has been acquired by a
person with no history of travel to 2 previously defined endemic area. We next assume that each
new infection in that area is acquired at the home address of the patient, or if they do not reside in
the endeimic area, at their place of main contact (e.g. holiday house, golf course etc). Although
somewhat arbitrarv and still in development, these simple definitions have allowed us to identify
sites that mav be subjected to svstematic environmental sampling for MU, using 2 PCR method
that is based on two newly discovered IS elements. At Phillip Island, we used epidemiology to
predict that MU had somehow contamtinated a golf course irrigation system and/or associated
nearby swanip. Environmental sampling data has now supported this hypothesis. Drainage of the
swamp, and in the following year, alteration of the recyeled-water irrigation system at the golf
course, appeared to lead to an abrupt reduction in the number of new infections. We next turned
our attention to a second focus in the Frankston-Langwarrin region of outer suburban Melboumne,
in which at least 12 cases of MU infection have occurred over 8 vears. By measuring the distance
of each case north and east from two arbitrarily defined distant points, we were able to generate a
90% probability square in which we predicted we should find a further point-source of MU.
Several possible sites in Frankston-Langwarrin have been now been sampled, and we have
identified a swamp within the prediction square that has been repeatedly positive by PCR. The
combination of epidemiology and environmental sampling has led to two interesting observations.
Firstly, on data available so far, MU does not appear to be widely distributed within an endemic
region, but instead occurs in discrete locations. Secondly, MU appears to have a very limited
range in temperate Australia, At Phillip Island, almost all cases must have passed within a few
hundred metres of the likely point sources, and at Frankston-Langwarrin, it is 90% likely that MU
infections are being acquired in a region only 1.8 km square.
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Amofah G.K., Ashanti Regional Health Administration, Kumasi, Ghana

ABSTRACT OF PROPOSED PAPER

TITLE: “EFFECTIVENESS OF EXCISION OF PRE-ULCERATIVE BURULI

LESIONS AND WOUND DRESSING OF BURULI ULCERS IN FIELD
SITUATIONS IN A RURAL DISTRICT IN GHANA”

The effectiveness of excision of pre-ulcerative Buruli lesions in field situations was assessed in a

- prospective study inan endemic focus in rural Ghana. All 50 patients, clinically diagnosed as

having pre-ulcerative Buruli lesions had their lesions excised followed by primary suturing. The

patients were tﬁen followed up until the wound healed and thereafter for a year or until

recurrence.

The median duration for complete healing after excision was 31.5 days while the dne-year

recurrence rate was 16% . None of the patients had any form of deformity after healing in

contrast with the usual consequences of other forms of treatment. Qur findings suggest that

excision of pre-ulcerative Buruli lesions is effective in preventing deformities but less so for

preventing recurrence of lesion.
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BuruyLl ULCER IN GHANA - REFLECTIONS IN THE PAST, PRESENT AND FUTURE
Tiip S van der Werf, MD, Groningen University Hospital, POBox 30.001 3700 RE Groningen/NL

Buruli ulcer was first described from Australia by MacCailum &t al. in 1948. Hayman noted in
his hypothesis paper in the Lancet in 1984 that all reporied infections occurred in three
different continents which were once, in the Jurassic time, closely linked, and that the
distribution of the plant family Proteaceae coincided with this pattern. Animal reservoirs are
largely unknown, with the exception of a group infection in 11 kozla bears, reported from
Bairnsdale, Australia, in 1987, by Mitchell ef al. Apart from reports like the one in which a
surgeon reported a skin lesion in his own hand, attracted during plastic surgical work in
Ghana, by Exner and Lemperie in 1987, infections are rarely detecied outzside the endemic
areas. Portaels ef al. (1997) have been able to isolate Mycobacterdum ulcerans from the
environment, using oligonucieotide-specific capture plate hybridisation technique. We (van der
Werf et al. 1989) found, in a study in 96 M. ulcerans patients in Ghana, a significantly greater
number of lesions on the left upper imb and the right tower limb, and hypothesized that
transmission might occur during farming activities, possibly through penetrating injuries from
vegetations, contaminated with M. ufcerans.

Treatment is still primarily surgical, with debridement and grafting. Spontaneous healing
occurs, along with a apparently protective immunological response. Whether immunotherapy
might help requires research urgently: BCG gives some protection (Smith ef al., 1976), and M.
vaceae should be tasted (Stanford, 1993).

Burufi ulcer is increasingly recognised in the West-African Region: since the late 19sixtees,
reports have come from Nigeria, Ghana, Cameroon, Benin, Liberia and Cbte d'lveire. On two
return visits to Ghana, | saw only more cases in Agogo hospital and eisewhere, and large
epidernics have since been detected in Ashanti Region (Kingsley Asiedu, 1998) and the
Greater Accra Region (Mensah-Quainco, 1998). From Yamoussoukro, a strong combined
affort both by MUST, WHOQ, and other NGO's should help study hasic scientific issues such as
transmission, using molecular biclogic techniques, epidemiologic studies, basic immunelogical
studies; and interventional studies, using combined approaches of immunotherapy, early
detection and surgical excision. The time is right for action, and the battle against Buruli uicer
has only just started.
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An Outreach Eduocation and Treatment Programme to Rural Villages in Amansie West
District, Ghana

MRW Evang, SN Etuafid, G Amofah, J Adomako, O Adjei, MH Wansbrough-Jones.
Depariments of Medicine and Microbiology, Schooi of Medical Sciences, University of
Science and Technology. Kuwmasi, Ghana, St. Martin's Hospital, Agroyesum, Ashanti Region,
Ghana. Regional Director, Ministry of Health, Kumasi, Ghana, Division of Infections
Diseases, 5t George’s Hospital Medical School, London.

This project is 2 collaboration between the Minisity of Health (Ashanti region), Ghana, the

School of Medical Sciences (8MS), UST, Kurnasi and St. George’s Hospital Meadical School,
London.

M. ulcerans infection causes skin nodules which progress by subcutaneous necrosis to
extensive Buruli ulcers. Excision of nodules is usually curative. A Village Outreach
Programme was set up with two aims;

1. Health Education to promote recognition of early lesions
2. Immediate excision of early nodules in the village itself

40 villages in the Amansie West District were selected and a programme of rwo-day visits to
one village per week was started in March 1998,

DAY 1: Health Education: Colour posters are displayed in prominent positions around the
village and in the evening, when the villagers have returned from their {arms, a team
consisting of a Primary Health Care worker, a Community Nurse, an Environmental Health
Officer and 2 Communicable Disease Officer show a colour video explaining the clinical
fearures 2nd treatment. The simplicity of early treatment by nodule excision is contrasted
with the extensive ulceration and limb deformities consequent on late presentation, and the
importance of early referral is stressed by patients and health care workers. Music for the

video has been specially written by a Ghanaian musician. After the videc a question and
answer session is held.

DAY 2: Surgery: A small surgical team excises nodules in the village using sterile equipment
and clothing supplied by St. Martin’s Hospital, Agroyesum, the local District Hospital. -
Excised nodules are preserved for microbiological, histological and immunological studies.

This programme is highly cost effective. The average cost (direct and indirect) of treatment
for Buruli ulcer care at St. Martin’s Hospital is $780 per person (K Asiedu, personal
cornmunication). The total cost for the first 10 months of this project is estimated at 38,100
consisting of $4,300 running costs and $3,800 initial one-off payments. Therefore, if only 11
patients were identified and treated, the project would be cost effective. In fact, 135 patients
had lesions excised in the first 10 visits and a further 11 patients were referred to hospitals.

This is a practical and effective way of promoting early recognition of M. ulcerans infection
and treating large numbers of lesions at low cost. It can easily be linked to the establishment
of ongoing surveillance.

Support is gratefully acknowledged from the Wellcome Trust, the Dutch Embassy Small
Projects Fund, and UNICEF.
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Immune response to M. wulcerans infection

Mark Wansbrough-Jones Division of Infectious Diseases, St George's Hospital Medical
School, London, United Kingdom

The sequence of pathological events in M. w/cerans infection differs from that in all other
mycobacterial infections. The major distinction is that fatty necrosis is seen in the early
stages of infection when large numbers of organisms are visible in the tissue with little
immune response. The appearance of multiple organisms with absent immune response 1s
reminiscent of lepromatous leprosy but in M. wlcerans infection there is no evidence for 2
spectrum of response between individuals. In later lesions, there is granulomatous
inflammation familiar in other mycobacterial infections and sometimes this is associated
with healing over a period of months. These observations imply that most individuals
exposed to M. ulcerans infection are able to develop an immune response which may
lead eventiually to healing.

There is currently little scientific evidence about the nature of the immune response or
about the cause of the delay in its evolution. The histological appearance suggests that a
cetlular response is more important than the generation of antibodies and macrophages
are central to granulomatous reponses in other situations. However, macrophages
containing M. ulcerans are rarely seen in vivo. There is evidence that sensitivity to M.
ulcerans antigen develops during infection and that both BCG immunisation and
previous tuberculin reactivity provide partial protection. The toxin descibed in
association with M, ulcerans has profound effects on cells in vitro and it is possible that

its presence in infected tissues is responsible for the delay in generation of an effective
TESPOonse.

Strategies for disease management will be greatly influenced by knowledge about the
immune response and about the effects of M. ulcerans toxin in vivo. Research in these
areas deserves high priority.
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Growth rate of Mycobacterium wlcerans in the footpad of mice and
antimicrobial activity against Mycobacterium ulcerans in mice,
H. DEGA* P. BONNAFOUS, N. LOUNIS, E. CAMBAU, B. JTand J. GROSSET.

Faculté de Médecine Pitié-Salpétriere, Paris, France.

In vivo experiments have been performed in order to determine
the growth rate of Mycobacterium ulcerans in the footpad of mice and
the effect of antimicrobials on the growth rate,

In a first experiment, 115 Swiss female mice aged 4 to 5 weeks
were infected with a strain of M. wulcerans isolated from a skin biopsy of
a patienf with Buruli ulcer. Each hind footpad was inoculated with 6x103
CFU. On the following day after infection (D1), the mice were randomly
allocated into three groups, an untreated control group of 65 mice, an
early-clarithromycin treated group of 25 mice in which treatment began
on DI, and a late-clarithromycin treated group of 25 mice in which
treatment began on the tenth week after infection. Clarithromycin was
administered orally 5 days a week at 100 mg/kg and the treatment
lasted 10 weeks for the early-clarithromycin treated group and 8 weeks
for the late-clarithromycin treated group. To assess the severity of
infection and the effectiveness of clarithromycin in both preventive or
curative treatment, 5 mice from both untreated control and early-
clarithromycin treated groups were sacrificed on 2, 4, 6, 8, 10, 12 and 14
weeks- after infection. For the late-clarithromycin treated group, 3 mice
were sacrificed at 12, 14, 16 and 18 weeks after infection. At each
sacrifice, harvesting of M.ulcerans from individual footpads was
performed by the method of Shepard and McRae. AFB counts and

quantitative cultures were performed for each footpad. Mortality was
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recorded during the whole experiment. Naked eye examination of
footpad macroscopic lesions was performed weekly,

In control mice, AFB counts of all footpads were negative on week
4 after infection whereas CFU counts were positive for 9 out of 10
footpads; at week 6, AFB counts were positive for 2 out of 10 footpads
whereas CFU counts were positive for the 10 footpads; at week &, the
AFB counts were positive for 3 out of the 6 footpads whereas CFU counts
were positive for 5 out of the 6 footpads; at week 10, AFB counts were
positive for all footpads whereas CFU counts were positive for 5 footpads
and the 6th footpad culture was contaminated. From the results of AFB
and CFU counts, the M. ulcerans division time was estimated to be 6.3
days when calculated .using AFB counts and 7.5 days when calculated
using CFU counts. In clarithromyecin-treated mice and based- on AFB and
CFU counts, the activity of clarithromycin was weakly bacteriostatic in
both preventive and curative studies. According to the AFB and (FU
counts of both untreated mice and clarithromycin-treated mice, there
was a good correlation between AFB count and CFU count.

All mice belonging to the untreated control group died between
week 10 and week 15 after infection. No mortality had been detected
during treatment in the early-clarithromycin treated group. However,
after treatment discontinuation, all remaining mice died by week 17
after infection.

In @ second experiment adressing the search of antibiotics active
against M.ulcerans, mice were infected with 3x105 CFU of M.uicerans
and were randomly allocated to six-treated groups and an untreated
group. The treatment was began one week after infection and lasted 8

weeks, The different antimicrobials and their dosages were!
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Clarithromyein 100 mg/kg, Rifampin 10 mg/kg, Rifabutine 10 mg/kg,
Amikacin 100 mg/kg, Sparfloxacin 50 mg/kg and Minocycline 23 mg/kg.
After treatment completion, mice were held without treatment for 13
weeks. The occurrence of footpad macroscopic lesions (swelling) was
recorded every week. All untreated control mice developed skin lesions
by week 20 after infection, and all the minocycline-, clarithromycin- and
sparfloxacin-treated mice developed skin lesions by week 24 after
infect{on indicating that these drugs have only a weakly bacteriostatic
activity. On the contrary, None of the mice from the rifampicin, rifabutin
or amikacin groups developed skin lesions by week 24 after infection,
ie. 13 weeks after completion of treatment, suggesting strongly that
rifampicin, rifabutin and amikacin have a bactericidal activity against

M.ulcerans in the present experimental conditions.
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Paul Flood, John A Hayman, Paul DR Johnson, Mark GR Veitch, 1 May Smith

Clinical Features and Treatment of Buruli Ulcer Australia, with reference to an outhreak on
Phillip Island, Victoria, 1992-1996.

The Phillip Island outbreak led 10 a continuing coordinated public health education campaign and to
public health interventions derived from the postulated epidemiology. Education of the local health
care comemunity and of the wider medical contmunity was actively undertaken to promote awareness
and encourage early presentation for diagnosis and treatment. Media interest and coverage of the
outbreak further promoted awareness in the general public. Buruli ulcer has also been reporied in the
native marsupial koala from Raymond Istand in East Gippsland, but no cases were retrospectively or
prospectively identified in koala from Phiitip Island, Surveillance of the native and domestic animal
population continues in consultation with veterinarians and responsible authorities.
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{solation of a lipid toxin from Mycobacterium ulcerans required for
virulence

K.M. George™, D. Chatterjeel}. and P.L.C. Small*#
*Rocky Mounrain Laberatories, NIAID, NIH, Hamilton, Montana USA.

fDepartment of Microbiology, Colorado State University, Fort Collins, Colorado
USa,

Early work on M. ulcerans, suggested that the abulity to cause disease was based
on the presence of a secreted toxin, Data supporting this included the following
observations: 1) Tissue pathology could be found distant from the site of and 2)
Sterile filtrate (SF) from M. n/cerans caused a cytopathic effect in mouse {ibroblast
L929 cells. According to these reports, cells rounded up 24 hours 2fter exposure to
toxin, and by 36-48 hrs had lifted off the plate. 3) Injection of a 3-fold concentrate of
M. ulcerans SF caused pathology In guinea pig skin similar to that found in Buruli
ulcer. Early characterization showed that the active material was heat resistant, stabie
over a wide range of pH, and sensitive to pronase.

We have repeated these early studies, and purified 2 Mycobacterium Ulcerans
Lipid Toxin (MULT) which is cytopathic for cultured cell lines and causes pathology
in guinea pig skin similar to that found with whole organisms. For initial purification,
toxic activity was monitored on L929 fibroblast cells. Toxic activity in SF and from
stripped bacteria partitioned into the organic phase of a chloroform:methanol (2:1)
extract. Treatment of this extract with ice cold acetone resultad in precipitation of
phospholipids and retention of toxic activity in the soluble fraction, Toxin was
purified to homogeneity by elution of 2 lipid band run on thin layer chromotoagraphy
tn a 90:10:1 chloroform:methanol:water solvent system. In this system MULT has an
rf value of 0.23. MULT is heat stable, resistant to pH 3.0-10.0, and protease-
resistant. Molecular weight of MULT based on mass spectroscopy 15 742.

Investigations of the effects of MULT on L9292 cells have revealed that MULT
places cells in G1 arrest. In order to determine whether there was a corrlelation
between the phenotype of MULT on cultured cells and virulence, purified MULT was
injected subcutaneously into the back of guinia pigs. Injection of M. wlcerans or
ulcerans' extracts resulted in the following changes: Although there was no gross
pathology for a week, as early as 24 hours after exposure to MULT or M. wlcerans,
abnormal cells with eccentric nuclei were found in the dermis. Within a week
considerable necrosis was present along with a minor influx of mononuclear cells.
Although some neutrophiles were found, the per cent neutrophiles is much less than
that of mononuclear cells. A number of vascular changes were also found along with
interstitial edema and microhemorrhage. Injection of MULT resulted in similar
pathology though the time course was somewhat more rapid. In contrast, intradermal
infection with A marinum res resulted in a pus-filled lesion. Histopathology was
characterized by enormous number of neutrophiles in the first week of infection,
Later, a greater proportion of macrophages were present and many giant cells could
be seen,

Several investigators have found that virulence in M. uicerans, as in other
pathogenic mycobacteria is lost upon passage. We also have found a decline in
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virulence through subculture which can be restored, by passage through guinea pig
skin. There are several characteristics shared by less virulent isolates: 1) they are not
cytotoxic for L929 cells, 2) they grow somewhat faster than virulent strains, 3) they
are less pigmented, and 4) they differ somewhat in colony morphology. These
observations allowed us to isolate an isogenic tox” variant from M. ulcerans. Lipid
profiles from this and other tox” isolates examined lack MULT. These isolates are
avirulent in guinea pigs.

In summary, these data show that the lipid toxin we have purified from M.
ulcerans (MULT) has similar properties to the toxic activity originally described for
M. ulcerans. that and that injection of MU. Data from animal experiments and
genetic evidence from an isogenic tox- mutant show that MULT plays a major role in
the virlence of Buruli ulcer.

#corresponding author
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Mysteries Remaining to be Solved from the original Work of the Uganda Buruli Group

By Richard H. Morrow, M.D.. Johns Hopkins University, School of Hygiene and Public Health,
Baldmare. Maryviand.

With the resurgence of reportad cases of M. ulcerans disease in recent

years, and certainly 2 resurgence of interest, it is usefi] to review the work carried out by the
Uganda Buruli Group in the late 196Q's and early 1970's and reexamine major gaps in
understanding that had been identified at that time.

The foilowing are some major findings from the Uganda Buruli Group and the identified research
topics needed to fill in the gaps.

Epidemiological evidence from the Kinyara Refugee settlement, 1968-70, 220 cases in the
population of 2500 over a two year period.

. Incidence highest in children ages 5-14

. In adults, women had a higher incidence than men

. A geographical gradient in incidence with the highest rates near swampy areas by
the Nile River
Seasonal distribution with highest rate during rainy season in September-November
Geographical gradient was greatest for the women; the seasonal gradient was
greatest for the men

Incubation period estimated at three months.

Incidence dropped to 0 when the refugee settlement moved to a different
geographical area

No person o person fransmission

Lesions were usually single and occurred any place on the body in children, on the
legs and arms of women, but largely confined to lower legs in men

No direct contact with the river itself

Conclusion:

Infection with M. ulcerans attained in relation to contact with the environment associated
with swamps near the Nile,

Efforts to Identify Reservoir: examination of the major species of mosquitoes,
mollusks and other fauna, in the area and of vegetation, especially grasses with waxy
cuticles.

Results: Many mycobacteria were recovered especially from vegetation; M.
fortuitumn often overgrew cultures; M.ulcerans was never conclusively identified.
Experiementally M. ulcerans inoculated in anole lizards led to lesions and could be
propagated in the gastrointestinal tract and excreted in the feces.




Regearch Topics:

Descriptive epidemiology of other areas to confirm the
anatomical sites, age and sex patterns in relation to geographical areas

Further work on reservoir identification: vegetation and especially grasses to isolate
M.ulcerans and investigate further possible reservoirs of infection

2, Clinical Treatment

Surgical excision was generally curative; the earlier the better
Peoples's awareness in the refugee settlement allowed early detection while still as
subcutaneous nodules

Randomized trial with Clofazimine showed no benefit

Research Topics:

LY

Trials of Newer Antimycobacterial Antibiotics
Community awareness methods for high risk areas

Imunological Response: Relation to M. tuberculosis and to BCG

Both positive tuberculin skin tests and BCG resulted in much lower incidence
Protection rate varied with geographical incidence from 18% in high incidence areas
to 74% in low incidence areas ' :

Patients with positive tuberculin or BC(G had relatively delayed onset and presented
with smaller lesions which on biopsy demonstrated a more reactive tuberculoid type
of response.

Research Topics:

Further studies on the relation to tuberculin sensitivity and to BCG or newer
tuberculosis vaccines.

Further work with skin testing with 2 variety of mycobacterial antigens
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Aggressive Surgical Treatment of Pre-ulcerative Buruli Uleer Lesions and Early
Ulcerative Buruli Uleer Lesions

FK Mork, , Karle BU Teaching Hospital, Accra. Ghana
Dr Mensah-Ouainoo, Amasaman, G+ District

Introductign:

*  Buruli uleer is caused by MYCOBACTERIUM ULCERANS.
* Upto date no drug weatment has been found effective against M. wlcerans.

The only sure way of curing the disease is when patients present early with Buruii
nodules, 1.e. (Pre-ulcerative Buruli nodules). Nodulectomy therefore cures the patient.

Over the past two years, the Reconstructive Plastic Surgery and Burns Centre (RPS AND
BURNS CENTRE) at the Korle-Bu Teaching Hospital and the District Public Health

Centre at Amansan in the GA District of Ghana, have been collaborating their afforts to
offer better service to Buruli ulcer patients.

" The District Public Health Centre does a lot of fieldwork and identifies patients who neéd
surgical treatment: these are then referred to the RPS and Burns Centre.

= Buruli ulcer patients referred to the RPS and Bumns Centre can be classified into five
clinical groups:

1. Group: Patients with Nodules

2. Group: Patients with Pre-ulcerative Buruli ulcer lesion (see below)

3. Group: Early uleerated Buruli lesions not suitable for immediate split skin grafting

4. Group: Consists of patients with clean ulcerated Burili ulcer wounds suitable or
almost suitable for immediate split skin grafting

5. Group: Consists of patients with post Buruli ulcer complications such as contractures

* Because nodulectomy cures patients who present with Buruli nodules, i.e. 1% clinical
group, the RPS and Burns Centre are investigating to see whether radical excision of
lesions in clinical Groups 2 (pre-ulcerative Buruli ulcer lesions, i.e. lesions which have
pragressed beyond the nodular stage), and 3 (early ulcerated Buruli ulcer lesions with
repair of the resultant defect with flaps or split skin graft) can help these patients.

Aim of Study

To see whether radical excision of Pre-ulcerative Buruli ulcer lesions (PUBUL) and early

uleerated Buruli lesions (EUBL) and repairing the resultant defects using flaps or split skin
graft can achieve the following objectives:

Cure the patient

Abolish the tendemess

Maintain function of the affected part
Prevent complications such as contractures
Produce better cosmetically accepted skin

hal B il b e
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daterials and Methods

The folders of all patients referred from the District Public Health Centre Amansamam to the
RPS and Burns Cenwe were reviewed.

There were six patients with Pre-ulcerative Buruli ulcer lesions, i.e. 2™ clinical group, and
one patient with early ulcerated Buruli ulcer lesion, i.e. 3™ ¢linical group.

There were two females and five males. Age distribution was between 4 years to 17 years.

Two patients had their lesions on the distal third of their forearm on the flexor aspect. One
young man had his lesion on the dorsum of his night hand.

One young boy aged 4 years had his lesion on his back.

One young girl had her lesion on her right elbow and two patients had their lesions on their
thighs.

Duration of the Disease

Patients claim they noticed the swelling two months to nine months before being referred to
the RPS and Bums Centre. :

Lesions

Clinically, lesions presented by patients in clinical groups 2 and 3, who form the basis of this
study, can be divided into three subgroups:

Subgroup 1: Early lesions:

In this subgroup, patients present with hard indurated lesions surrounded by a varying area of
oedema. The skin of the indurated area has the appearance of peau d’orange. The lesion is
hard to the touch, feels warmer than the surrounding skin, is tender but not painful. Such
lesions present as two district zones, a central zone consisting of 2 hard-indurated area; and 2
peripheral zone consisting of an Oedematous area. There is a clear line of demarcation
between the hard indurated zone and the Oedematous zone which can be seen and palpated.

Subgroup 2: Late non ulcerated lesions:

The Tesions in this subgroup present three zones. A central zone which is soft, warm to touch
with thin skin, the colour of which depends upon the colour of the individua!l. In a copper-
coloured patient the colour is ted, while in a dark-skinned patient the colour is brown.

This zone will be termed the epicentre of the lesion. It is from this zone that the skin is going
to break down and for the Buruli ulcer, Peripheral to this central zone there is a second zone
which is hard and indurated. ‘The skin of this zone has the appearance of peau d’orange.
Beyond this zone is the zone of cedema. There is always a clear line of demarcation between
the zone of induration and the zone of oedema making the planning of surgical excision of
these lesions relatively straight forward. The zone of oedema blends with normal skin and at
times the zone of oedema can be very massive, e.g. involving the whole arm.

Subgroup 3: Late ulcerating lesions.

This subgroup consists of patient who present with commencing ulceration.
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Surgical Excision

The junction between the indurated zone, which ¢an be palpated, and the zone of cedema, is

taken to be the advancing edge of the Buruli lesion. An incision is therefore made 1 cm (one
centimeter) beyond this zone into the zone of cedema.

Findings at Surgery

The findings at surgery depend upon the duration of the disease and the site of the lesion.

Patients with lesions sited over muscle appear to have their lesions contained to some degree
by the muscle.

Lesions which actually involve musele appear to spread more centrifugally rather than deeply.
The affected muscle appear pale, does not bleed and does not contract when cut.

Muscle therefors appears to slow down the dissase process but is not immune from attack by
rycobacterium ulcerans. The lesions therefore spread more along the deep fascia covering

the muscle destroying the desp fasciz and muscle and also along the intermuscular septae
separating muscles.

Where the lesion is not situated over muscle, e.g. the wrist and the distal part of the thigh, the
allowing down effect offered by muscle is not seen.

[n the wrist, the findings at surgery are remarkable. Lesion sited over flexor aspect of the
wrist were found to have attacked all tendons in the flexor aspect of the wrist. The tensions
had besome swrounded, -in some ¢ases replaced-, but granulation tissues containing
vellowish (possibly caseating) material).

This aggressive attack on or affivity for, tendons can help to explain the gross joint
deformities associated with Post-Buruli uleer infection.

In one patient, the periosteum on the distal aspect of the ulna and in another patient the
periosteum on the distal part of the femur were affected by the infection. This mean bony
involvement by M. uleerans is possible.

The impression is that where lesions are sited over tendens, involvement of these, and deeper

structures and their destruction by the disease process occurs early in the course of the
disease.

Involvement of periosteum, joint capsules with destruction of the tendons, can help to explain
the gross joint deformities associated with post-Buruli ulcer lesions. This would mean

reconstructive procedures to correct joint deformities in post-buruli ulcer patients would be
complicatad.

Following resection of these lesions primary repair of the wound defect is not done when
there is appreciable amount of cedema. The wound is packed with vaseline gauze, dry gauze,
and dressed with crepe bandage. The wound is inspected on the fourth post operative day.
Where the wound remains clean and the oederna has subsided repair of the defect is done
using 2 flap transfer or split skin graft where muscle formed the floor of the ulcer e.g. lesions
on the back and upper part of the thigh.

Where tendons etc.. are exposed or where it is felt that 2 flap would give a better aesthetic
result the tendency is to opt for a flap.
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Where it is found that the excision is incomplete by the presence of necrotic tissues, on the
floor or edge of the wound further excision is done and again there is a delay of four days
before & decision is made regarding skin cover.

Pre and Post Operative Supportive Measures

Physiotherapy is started before and after surgery to prevent wasting of muscles and prevent
stiffness of the joints,

The affected limb is elevated before and after surgery to reduce oedema.

Results

The twao patients who had lesions affecting the distal part of their forearms were all found to
have lesions which had spread to affect all the tendons in the flexor aspect of their wrists.

In one pa;.ient, the disease process had spread along the tendons into the palm.

These two patients fal] into clinical group 2 sub-group 2.

These patients had their lesions widely excised and the defect closed using inferiorly based
randorm pattern abdominal flaps.

In these two patients, aithough a cure was not achieved, the following objective were
achieved.

1. Tendemess was abolished
The indurated and unstable skin over the forearm was replaced with a stable good quality
flap.

3. Because of the lack of tenderness and the presence of the good quality flap, movement
and therefore function improved in the wrist and in the fingers.

The two patients who had their lesions on muscle, i.e. upper part of the thigh and back, had
their lesions widely excised and defect closed using split skin graft.

These two patients fall into clinical group 2 sub-group 2.
In these two patients the following objective were achieved.

The diseased tissues were removed.

The tenderness was abolished.

Patient with lesion on his thigh stopped limping after surgery.

In these two patients a cure is possible since the lesions appear to be completely excised.

A long term follow up is however necessary here before these patients can be said to be
cured. '

P e

With the patient who had the lesion on the distal part of his thigh, it was found out at surgery
that the disease process had destroyed his tensor fascia lata, part of the quadriceps tendons
and part of the knee capsule. The periosteum on the distal part of his femurs was also
affected. The defect was repaired using a flap transfer.

This is the only patient in the study who falls into clinical group 3 (sub-group 3).
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In this patient, following objectives were achieved:

1. The diseased and uleerated skin was replaced with 1 flap.
2. The tenderness was abolished.
3. Exciston was incomplete,

One patient presented with a clinical group 2 sub-group 2 lesion on her right elbow. The
lesion was situated over the lateral aspect of the elbow joint. It was associated with massive
sweliing of the whole right arm, making it difficult for the patient to extend her right arm.
The lesion was widely excised and the defect repaired using 2 groin flap. After surgery the
following objectives were achieved:

1. The tenderness was abolished.

2. The oedema subsided.

3. Patient was able to extend her elbow,

4, The affected diseased skin was replaced with 2 groin flap.
5. Function in the armn returned to normal.

Myeobacterium ulcerans affects superficial tissues as well as muscle, tendons, periosteum and
joint capsulas.

Muscle appears to slow down the disease process but is not immune fTom attack.

Aggressive surgery for pre-ulcerative Buruli ulcer lesions and early ulcerative Buruli ulcer
lesions can help to alleviate symptoms such as tenderness, loss of function, etc.. but does zot
offer a cure where lesions are not situated over muscle mass.

A cure is however possible where lesions are situated over 2 muscle mass and patient presents
early. Every effort should therefore be made to refer Buruli ulcer patients to hospital early i.e.
at the stage of pre-Buruli ulcer nodule, since excision of the nodules does offer a cure.

There should be a very active collaboration between a surgical centre, preferably Plastic
Surgery Centre, and the District Director of Health Services as far as Buruli uleer patients are
concemed. Above all, every effort must be made to find a drug which can cure this terrible
disease which affect mainly our youth.
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Buruli Ulcer (Mycobacterium Ulcerans Infection)

Wayne M. Meyers, Armed Forces Institute of Pathology, Washingion, US4

Definition and Eticlogy:

M. ulcerans is a slow-growing mycobacterium that classically infects the skin and
subcutaneous tissues, giving rise to indolent ulcers. After tuberculosis and leprosy, Buruli
ulcer is the third most common mycobacteriosis of immunocompetent hosts. M. ulcerans
grows optimaliy on routine mycobacteriologic media at 32°C and elaborates a necrotizing
immunosuppressive cytotoxin. Large ulcers almost certainly caused by M. wlcerans were first
deseribed by Cook in Uganda in 1897; however, the etiologic agent was not isolated and
characterized until 1948 in Australia by MacCallum and associates.

Lasions of M. ulcerans infection have several synonyms (e.g. Bairnsdale or Searte’s uleer).
The name Buruli is probably most appropriate for historic reasons.

Epidemiology and Transmission:

The source(s) of M. wleerans in nature is becoming more clear from epidemiologic data and
from molecular biologic findings. Because all major endemic foci are in wetlands of tropical
or subtropical countries, environmental factors must play an essential role in the survival of
the etiologic agent. Koalas and opossurn are naturally infected in the wild in Australia. The
disease is rarely transmitted from patient to patient, Trauma s probably the most frequent
means by which M. ulcerans is introduced into the skin from surface contamination. The
inciting trauma reported has been as slight as 2 hypodermic needle puncture or as severe as
gunshot or exploding land mine wounds. Individuals of all ages are affected, but the highest
frequencies of infection are in children under 15 years of age. The largest known
concentrations of patients are in Uganda and Congo in Central Africa, and Cote d'Ivoire,
‘(3hana and Benin in West Africa. Some southeast Asian Countries and Australia have major
foci, and there have been a few patients reported from South America and Mexico. Focal
outbreaks have followed flooding, human migrations, and man-made topographic
modifications such as dams and resorts. Deforestation and increased basic agricultural
activities may significantly contribute to the recent marked increases in incidences of M.
ulcerans infections, especially in West Africa, where the disease is rapidly emerging.

Clinical Manifestations:

Lesions are usually single and begins as firm, painless, nontender, movable, subcutaneous
nodules ! to 2 cm in diameter. Many patients complain of itching in the lesion. In 1 or2
months; the nodule may become fluctuant and ulcerates, with an undermined edge that often
extends 15 cm or more. The skin adjacent to the lesion, and often that of the entire
corresponding limb, may be indurated by edema. Ordinarily, no regional lymphadenopathy
or systernic manifestation are noted. There is, however, speculation that massive
disseminated lesions may cause systernic toxic effects. Ulcers may remain small and heal
without treatrment, or may spread rapidly, undermining the skin over large areas, even an
entire leg, thigh, or arm. Important structures such as the eye, breast, or genitalia are
sometimes lost or severely damaged. Osteomyelitis may lead to amputation. Most lesions
heal spontaneously but without appropriate therapy frequently leave extensive scarring, with
deformity.
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We are now proposing the provisional classification of active M wlcerans lesions outlined in
the following diagram:

Nodular
Localized Dissaminated
Minor ulcerative Ulcerative
Major ulcerative Nonuleerative

Metastatic

Pathogenesis and Pathology:

After inoculation into the skin, M wlecerans proliferates and elaborates a toxin that causes
necrosis of the dermis, panniculus, and deep fascia. Early lesions are closed, but as the
necrosis spreads, the overlying dermis and epidermis eventually ulcerate, with undermined
edges and a necrotic slough in the base of the ulcer. ‘Histapathologic sections reveal a
contiguous coagulation necrosis of the deep dermis and panniculus, with destruction of
nerves, appendages, and blood vessels. Interstitial edema is noted. Clumps of extraceliular
acid-fast bacilli are plentiful and are frequently limited to the base of the ulcer and adjacent
necrotic subcutaneous tissue. Bone is sometimes involved, and specific osteomyehns is well-
known. Histologically there may be local and regional lymphadenitis with invasion by A
ulcerans. In active lesions, inflammatory cells are conspicuously few, presumably as a result
of the immunosuppressive activity of the toxin. With healing, there is a granulomatous
response, and the ulcerated area is eventually replace by a depressed scar. HIV infection does
not seem to predispose to Buruli ulcer nor render infection with M. wlcerans more aggressive.

We have proposed the following histopathologic classification of stages of M. ulcerans
infection: I, Necrosis, II, Organization, and III, Healing.

Diagnosis:

Smears from the necrotic base of ulcers stained by the Ziehl-Neelsen method usually reveal
clumps of acid-fast bacilli. Appropriately selected biopsy specimens that include the necrotic
base and the undermined edge of lesions with subcutaneous tissue are nearly always
diagnostic. M ulcerans can be cultured from many lesions, either from exudates or biopsy
specimens, but visible growth often requires 6 to 8 weeks of incubation at 32°C. Molecular
biologic techniques are often useful in establishing the diagnosis, especially when culture and
histopathologic analyses are negative for M wlcerans.

Treahn&qt:

Preulcerative lesions are excised en bloc, and the skin is closed primarily. Ulcers are widely
excised, and skin grafts applied. Continuous local heating to 40°C (e.g., by circulating water
Jackets) promotes healing, even without excision. Amputation of limbs is sometimes
necessary. Rifampim promotes healing of pre-ulcerative lesions or earty ulcers but is often

not effective for extensive lesions. Appropriate physiotherapy is important when contracture
deformities are likely to develop.

Prevention:

No effective prophylactic measures have been demonstrated, but bacille Calmette-Guérin

(BCG) vaccination may produce protaction or delay onset of lesions for approximately 6
morths.

53




COST SAVINGS OF EARLY DETECTION AND TREATMENT PROGRAM FOR BURULI
ULCER: A PRELIMINARY ASSESSMENT

Kingslev Asiedu and Samuel Etuaful

BACKGROUND:

Buruli uleer (BU), a disease caused by the Mycobacterium ulcerans has become a public health
problem in some parts of the world especially in West Africa. BU starts as a painless nodule,
which often leads to massive ulceration with debilitating deformities, Currently, the treatment of
choice is surgical but adequate surgical facilities are not available in most endemic areas.
Because of limited access to health care and other socio-economic and cultural factors, most
often patients present late to the health services. Consequently, hospitalization is prolonged,
treatment costs are high and complications are frequently severe. In most countries in Africa,
hospitalization of a patient requires the concomitant hospitalization of relatives in order to
provide indirect patient care such as cooking, washing of clothes. Furthermore, patients must
often provide their own food, thus necessitating once again the need to have a relative upon
hospitalization. Hospitalization is therefore a huge burden on patients and their relatives, and for
BU that requires prolonged hospitalization, the burden is emormous. Early detection and
treatment for BU is curative and could be cheaper. However, this would require an effective
control program, expanded health education combined with increased access to health services,
and good surveillance system aimed at early detection and treatment.

OBJECTIVES:

This study looks at the savings (aversion of complications and financial) of early detection and
treatment program for BU in endemic countries. It is intended to provide basic cost information
for policy decisions aimed at reducing the economic burden of BU.

METHODOLOGY:

Using data on 102 patients treated between January 1994 and December 1996 at St
Martin’s Catholic Hospital, Agroyesum Ghana, we constructed the distribution of cases,
costs and complications based on the duration of hospitalization. We assumed that the

duration_of hospitalization was in_function of the severity of the disease at the time of
presentation (e.g. nodule will require shorter hospitalization than a large ulcer). The
direct cost was estimated based on a combination of actual charges and expert opinion.
The average indirect cost per patient per day, based on the loss of productivity by the
patients and the attending relatives, the feeding and miscellaneous cost was estimated at
US$$5.09 (US$5.00/day was used in this study) in 1996".

1. Asiedu K. and Emaful $, Socio-economic Implications of Buruli Ulcer in Ghana: a 3-Year Review (Am [
Trop Med Hyg, in press)
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RESULTS:

No program! This is the situation in most endermic countries now, Patients present passively

and often late to the health services.

Hospitalisation Distribution %
1-15 1

16-30 5
31-60 15

60+ (100) 79
Total 100

Complication %

0

0

0
31.6
24.5

Direct Cost

U8$20.00
US$45.00
1J§$70.00
U55160.00

Indirect Cost
US875.00

US§150.00
1J$8300.00
US5500.00

PROGRAM: This includes active case finding, early detection and treatment, intensified health

education, and increased access to health care.

Hospitalisation Distribution %

1-15 79
16-30 15
31-60 5
60+ (100) 1
Total 100

SUMMARY COSTS FOR 100 CASES:

No Program
Program

Savings

CONCLUSION:

Complication %

0

0
0
0
0

Complications

24.5%
0%
24.5%

Direct Cost

US$20.00
U5%45.00
US8$70.60
US$160.00

Direct Cost

$13.935.00

$ 2,765.00
$11,170.00

Indirect Cost

$75.00

$150.00
$300.00

$500.00

Indirect Cost

$44,825.00
$ 9,835.00
$34,990.00

Apart from aversion of complications and human suffering, early detection and
treatment program can provide large financial savings both to the health services and to
patients and their families. The direct financial savings could buffer any reasonable
program given the increasing number of cases. The indirect savings could improve the
well being of patients and their relatives. Future health policy efforts to improve the
effectiveness of early detection and treatment may reduce the costs of this disease.
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INTRODUCTION

Mycobacterium ulcerans causes chronic necrotizing lesions in the skin of humans
and other mammals. This species belongs to a group of mycobacteria potentially
pathogenic for humans or animals and are also called opportunistic mycobacteria or even
occasional pathogens. The majority of the species belonging to this group are found
everywhere in nature, and may become pathogenic under special circumstances. Some of
them have rarely (e.g. M. malmoense) or never (e.g. M. ulcerans) been isolated from the
environment, however the epidemiologic profiles of the diseases they cause suggest that
they are present in nature (1).

Recently M. ulcerans was detected by molecular biologic techniques in water
samples collected in Australia (2, 3) and in roots of aquatic plants collected in swamps in
endemic regions of Benin and Ghana (Portaels et al., manuscript in preparation).

M. ulcerans was, however, not recovered by culture from these environmental samples.

Isolation of M. ulcerans in primary culture from clinical specimens is possible but not
easy.
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therefore critical, especially for specimens collected in tropical countries where the

temperature may exceed 37°C for prolonged periods.

In many studies, primary cultures were set up days or weeks after coilection of the
specimens. Ideally, the specimens should be processed the day of their collection to
obtain a maximum of positive primary cultures. When it is not feasible, specimens may
be kept at +4°C or 1n transport media. Freezing is not advisable because M. ulcerans like
other mycobacteria (e.g. M. Jeprae, M. lepraemurinm) s highly sensitive to freszing-

thawing cycles (10).

Transport media

Three transport media (5, P and P5) were developed in our laboratory. Transport
medium S in a selective Dubos medium supplemented with antibiotics as described by
Saxegaarc\I {11) for the isclation of M. paratuberculosis from intestinal tissues of goats.

Transport medium P in a Dubos medium supplemented with PANTA as used for
the 1solation of ML tuberculosis in the BACTEC system.

Culture rates from specimens transported in S or P media are identical (12). Given
the preference of M. ulcerans for low oxygen concentrations, a new semi-solid transport
medium (P5) was developed by the addition of 0.5% agar to transport medium P.

. The three transport media produce comparable results (about 40% positive primary
cuitures).

Successful primary cultures are not related to the varied periods of elapsed time
transport media but is dependent on the number of viable AFB present in the inoculum.

Transport medium P5 is however superior to § and P because positive cultures can
be obtained even after 7 weeks storage compared to 3 weeks with § and P,

Ninety percent of the primary cultures are positive in less than 3 months incubation

at 32°C. These results do not depend on the type of transport medium used.

3. Decontamination methods

M. wlcerans 1s susceptible to decontamination methods. The decontamination
methods currently used for the isolation of M. wlecerans from clinical specimens (Petroff,
NAJLC-NaOH) or for the isolation of mycobacteria from environmental specimens (13)
(Petroff, oxalic acid), all have a detrimental impact on the viability of M. wlcerans (14).
This explains, at least in part, the difficulty often experienced in cultivating this organism

from clinical specimens and the failure to cultivate M. nlcerans from environmental
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specimens which by definition require drastic methods for decontamination since they are

heavily contaminated with other microorganisms,

Moreover, it is possible that the environmental samples are less rich in bacilli than
clinical specimens.

Indeed, smears from some clinical specimens stained by the Zieh!*Neelsen method
usually reveal clumps of acid-fast bacilli, (4+ according the scale of the American
Thoracic Society) (6,15), while environmental specimens are infrequently smear positive
(Portaels, personal observation). The application of drastic methods on scanty positive

specimens may therefore be fatal for successful enlture of M. wicerans.

Culture media

[.&wenstein-Jensen is the most appropriate medium among the common
conventional solid media used for cultivation of mycobacteria. Ogawa and Middlebrook

media are less appropriate.

The optimal pH growth range of M. uicerans varies between 5.4 and 7.4 (16).

Incubation conditions
Incubation at 32°C is essential for the isolation of M. wicerans in primary culture.
Another tmportant factor is the oxygen concentration. It was recently

demonstrated that reduced oxygen concentration enhances growth of M. wicerans,

suggesting a preference of this organism for microaerophilic environments.

IN VITRO CHARACTERISTICS OF M. ULCERANS

M. ulcerans is a slow growing mycobacterium. Its generation time is about 20h,
the same as for other slow growing mycobacterial species (17). Primary cultures may take
between 6 to 8 weeks, similar to tubercle bacilli, but subcultures are generally positive

within two weeks depending on the number of AFB in the inoculum.

M. ulcerans can be easily identified by classical identification schemes (18).
Several phenotypic characteristics differentiate M. wicerans from the other slow growing
mycobacterial species. Very few strains grow at 37°C. The organism is resistant to
isoniazid (INH) but most of the strains are inhibited by are hydroxylamine (HA) and by p-
nitrobenzoate (PNB). The other slow growing species that are susceptible to HA and PNB
are also susceptible to INH (16). Some phenotypic characteristics seem to differentiate

African, Australian and North American (Mexican) strains (19). Acid phosphatase
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activity 15 In general positive for African strains, but negative for strains from other

ongins,

CONCLUSION

M. ulcerans is a slow growing mycobacterium with a growth rate comparable to

that of other siow-growing species. Isolation in primary culture from clinical specimens

is not easy and was never realized from environmental samples. Several factors may be

responsible for the difficulty in cultivating M. ulcerans in primary culture:

Inadequate sampling; specimens should be taken from materials rich in baciili

in many studies, cultures are not set up untll days or weeks after the specimens are
collected, while maintenance and shipment conditions are suboptimal. Specimens
should be transported and maintained at a temperature below 37°C (preferably at 4°C).
A semi solid transport medium is recommended.

M. z:[c‘:erans is sensitive to the decontamination methods commonty used for clinical
and environmental specimens.

M. ulcerans grows better in an atmosphere containing low concentrations of oxygen,
Therefore incubation under atmospheric air 18 not optimal.

Some laboratories do not incubate the cultures for long encugh time periods,
Although the majority of the primary cultures are positive in less than 3 months,

incubation for 6 months is recommended.

Using classical identification schemes, the identification of M. ulcerans is easy:

several phenotypic characteristics distinguish this species from other slow-growing

mycobacterial species.

There are now excellent molecular techniques for the identification of M. ulcerans, but

this is not basic microbiclogy anymore |
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Possibilities for vaccination - and a proposal for
immediate action

John and Cynthia Stanford

There can be no doubt that a vaccine can be developed to
prevent Buruli ulcer. Many patients contact the organism and
develop cell mediated immunity to it, but do not progress 10
disease. A study in Uganda showed that this outcome could be
considerably enhanced by vaccination with BCG.

An effective vaccine 1o prevent Buruli ulcer must enhance
TH]1 responses to comumon antigens shared between mycobacteria.
many other microorganisms and seif antigens. Such antigens
include the stress or heat shock proteins. of which the 65kDa
protein of BCG is known to share about 90% of its amino acid
sequence with. the equivalent protein of other bacteria and 60%
with the human 60kDa stress protein.

Induction and memory for responses of this type iead 10
rapid detection of invading bacilli. and elimination of intracelluiar
organisms by macrophage activation before the bacilli have
adjusted to their new siruation and gone into the phase of
logarvthmic multiplication. It is uncertain whether the presence of
antibody to neutralise toxin would give an additional advantage at
this time. .

Many people. especially children. have been BCG vaccinated
in West Africa. vet thev develop Buruli ulcer. thus BCG alone is not
snough. To give a second vaccination with BCG would not be
appropriate: not only might it make the situation worse, but the
possibility of HIV infection is an increasing safety hazard.

A killed suspension of 108 (per dose) of the harmless
environmental species Mvcobacterium vaccae has been
extensively investigated as a vaccine (in Argentina®, India*. Iran*
and Vietnam). and is now available made to the standards of Good
Manufacruring Practice. It has an excellent safety profile.
Investigator INDs have been issued by the FDA forupto 3
injections. each of 10 times the recommended vaccinating dose
(i.e. containing 102 bacilli per dose), to be given to HIV+ve* and
-ve* volunteer adults, and o HIV+ve children* in New Hampshire.
Additionally a study of 5 such doses has been carried out in
Zambian HIV+ve adulis (submitted for publication). and plans
have been made. and submitted to NIH. for a trial of 3 such doses
10 be given to 5000 HIV+ve Zambian adults to prevent
tuberculosis. :

Studies of vaccination of children with the recommended

vaccine dose of 108 killed bacilli have shown that it produces the
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desired mmunological changes and that these persist for at least
8-10 years in children* and at least 2 years in aduits™.

In the current Buruli situation in West Africa we have the
ideal opportunuty to assess the value of this vaccine. virwally
immediately. at low cost and without hazard, Whilst this 1s being
done a purified toxin or toxoid could be developed. for addition to
a later vaceine trial. A simple plan might be directed at 2 villages
in each of the 4 republics. of which epidemiological evaluation has
been made. These could be randomised for their entire
populations to receive either active vaccination or placebo (if
necessarv). Although some immunological investgations would be
desirable. the only essential observation would be of new cases of
disease arising over the 2-3 years following vaccination.

* papers published.
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Surveillance Strategies for Buruli Uleer

Global Buruli Uleer Initiative

Jordan W. Tappero, MD, MPH
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Email (wi0@ede.gov (that’s a “zero” after the jwt)

public health surveillance is defined as the ongoing, systematic collection, analysis. and timely
dissemination of public health dzia for use in the planning, implementation, and evaluation of
public health practice. Therefore, the purpose of Buruli ulcer surveillance is to identify where
the disease is and who is affected (i.e., geographic distribution and disease burden), and to
determine how prevention efforts should be directed. This information can then be used to
identify health service and training needs, to establish epidemiclogic and laboratory research

priorities. and to evaluate the success or fatlure of implemented control and prevention strategies.

Three factors mitigate against the effectiveness of a passive national notifiable diseuse
surveillance system for Buruli ulcer: 1) the disease typically occurs in the most remoie areas
where villagers have lile contact with the health care system, 2) the disease is often not
considered by villagers to have an offective treatment, and 3) treatment is often sought from
traditional healers. Therefore, before setting up a permanent, ongoing surveillance system, it
would be wise to start by conducting a survey to establish the extent and burden of ihe disease

in order to identify a more cost-effective suategy for active surveillance in selected endemic
argas.

Fortunately, there is an existing model for surveillance in West Africa (Ivory Coast, Ghana,
Togo, and Benin) that could serve as an ideal model for Buruli ulcer surveillance. Like Buruli
ulcer. Guinea worm presents as a cutaneous disease. The Guinea Worm Eradication Program
derives its success though the use of an ongoing, active surveillance system using village heaith
workers trained in the accurate recognition of 2 cutaneous Guinea worm infection. Guinea worm
patients are identified by village-based health workers who report their cases to a2 District
Coordinator. These surveillance data forwarded to the Regional and Mational level, where the
‘nformation is used to monitor the effectiveness of the program. The Guinea Worm Eradication
Program owes its success to the partnerships established between the communities where
surveillance is conducted, Ministries of Health, the World Health QOrganization, non-
govermmental organizations, and the Global 2000 Program. To be successful, 2 Buruli ulcer
surveillance system arising from the Global Buruli Ulcer Initiative should rely on this
partnership strategy. [n fact, Burali ulcer surveillance could be less costly if it were conducted
in pastnership with the Guinea Worm FEradication Program, making use of the existing
surveillance program infrastructure. However, fail-safe measures would have to be in place 10

ensure that this strategy would not dilute the performance of the Guinea Worm Eradication
Program.

In order to conduct Buruli ulcer surveillance, a reliable case definition is required. A probable
case of Mycobacterium ulcerans infection is defined as an painless or minimally painful
cutaneous ulcer with induration and undermined borders, a non-ulcerative edematous plaque, or
a subcutaneous nodule (active disease); or a depressed stellate scar without 2 history of previous
burn at the site of the scar (inactive disease). A confirmed case of M. ulcerans infection 1s
defined as a probable case with characteristic histopathology on skin biopsy, 2 positive acid-fast

bacilli (AFB) smear, or a positive culture or polymerase chain reaction (PCR)-based test for M.
ulcerans.
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To initiate Buruli ulcer surveillance, health care facilities must be strengthened in order to
provide treatmnent for all patients identified. Villages eligible for surveillance could be identified
using the following methodology. The Global information System (GIS) used by Global 2000
would be used to identify all villages and health centers in the four countries located within a
certain distance of bodies of fresh water. The number of villages randomly selected for
surveillance would depend upon the resources available to support health care services for Buruli
ulcer patients and training needs for health care providers. Existing heatlh care facilities with
Buruli ulcer treatment expertise that are not selected for surveillance using this randomization
process could be added 10 the surveillance sites.

Training materials would be developed in both French and English. Surveillance kits would also
be developed for use by the village-based workers. These kits might contain pictures of Buruli
ulcer and simple questionnaires to be admimstered by the workers. Training village-based
workers would be held in each country, and would include, where possible, a trip to a highly
endemic area so that the workers could see cases first-hand and practice administering the
questionnaire, Village-based workers leamn how to educate their villages about the early
recognition of nodules and ulcers, and refer patients with nodules and ulcers for appropniate
excision or wound care. Data would be collected regularly and reported to the Ministry of Health
and to Global 2000 using the mechanisms aiready in place for Guinea worm surveylance.

Once the surveillance system is operational, a case-control study could be performed at the
village level to identify modifiable risk factors for infection. Identification of risk factors would
be used to develop prevention strategies, and these strategies could be monitored for their
effectiveness with ongoing surveillance. Environmental samples (vegetation, soil, and water)
could also be collected to check for sources of M. ulcerans, and water samples could be tested
for nitrogen levels, presence of indicator bacteria, and other variables associated with pollution.
Finally, serum samples and clinical 1solates of M. ulcerans could be obtained from consenting
patients for the development of a serologic diagnostic test for infection (with or without active
disease), and clinical isolates of M. wicerans could be obtained from cases for the development
of an anti-toxin or vaccine. When and if an anti-toxin or vaccine should ever become available,
these well-characterized, highly seroprevalent populations who are at nsk of developing Buruli
ulcer disease would be ideal sites for a vaccine efficacy field trial.




To initiate Buruli ulcer surveillance, health care facilities must be strengthensd in wrder to
provide treatment for all patients identified. Villages eligible for surveillance could be identified
using the following methodology. The Global Information System (GIS) used by Global 2000
would be used to identify all villages and health centers in the four countries located within a
certain distance of bodies of fresh water. The number of villages randomly selected for
surveillance would depend upon the resources available to support heaith care services for Buruh
ulcer patients and training needs for health care providers. Existing heatlh care facilities with
Buruli uicer treatment expertise that are not selected for surveitlance using this randomization
process could be added 10 the surveillance sites.

Training materials would be developed in both French and English. Surveillance kits would also
be developed for use by the village-based workers. These kits might contain pictures of Buruli
uicer and simple questionnaires to he administered by the workers. Training village-based
workers would be held in each country, and would include, where possible, a trip to a highly
endemic area so that the workers could see cases first-hand and practice admimstering the
questionnaire. Village-based workers leam how to educate their villages about the early
recognition of nodules and ulcers, and refer patients with nodules and ulcers for appropriate
excision or wound care. Data would be collected regularly and reported to the Ministry of Health
and to Globat 2000 using the mechanisms already in place for Guinea worm surveillance.

Once the surveillance system is operational, a case-control study could be performed at the
village level to identify modifiable fisk factors for infection. ldentification of nisk factors would
be used to develop prevention strategies, and these strategies could be monitored for their
effectiveness with ongoing surveillance. Environmental samples (vegetation. soil, and water)
could also be collected to check for sources of M. ulcerans, and water samples couid be tested
for nitrogen levels, presence of indicator bacteria, and other variables associated with pollution.
Finally, serum samples and clinical isolates of M. ulcerans could be obtained from consenting
patients for the development of a serologic diagnostic test for infection (with or without active
disease), and clinical isolates of M. ulcerans could be obtained from cases for the development
of an anti-toxin or vaccine. When and if an anti-toxin or vaccine shouid ever become available,
these well-characterized. highly seroprevalent populations who are at risk of developing Buruli
ulcer disease would be ideal sites for a vaccine efficacy field trial.
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Annex 5

Recommendations of working groups which met to define priority areas for
clinical management, laboratory support, control programme, surveillance and
research,
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Recommendations of working groups which met to define priority areas for
clinical management, laboratory support, control programme, surveillance and
research.

Introduction

French and English were the official conference languages. However, simultaneous
translation facilities available in the main conference hall. The third day of the
Conference (8 July 1998) was devoted to working groups discussion and presentation.
It therefore decided to create Anglophone and Francophone working groups.

Apart from a solution to the linguistic problem, another advantage of separating the
working groups according to language, was that health systems are quite different in
Anglophone and Francophone Africa respectively.

The various working groups chose their own chairperson, secretary and rapporteur
according to their needs. y

The Anglophone and Francophone groups discussed the same three topics (see
below), guided by a handout in the appropriate language. The working groups were
provided with the clinical case definitions, and those for surveillance (in English), as
developed during the February Task Force Meeting,

After the working groups discussions, each group leader presented their
recommendations. The working groups discussions focused around 3 major areas are
presented below:

1. Clinical Management and Laboratory Support

2. Surveillance and Control Program

3. Research
Recommendations
1. Clinical Management of Patients
Objectives:
1. To have common case definitions.
2. To define levels of the health care system where of the various forms of the
disease can be managed.
3. To identify the minimum resources needed for effective treatment.
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Case definition:

Buruli ulcer is an infectious disease involving the skin, caused by Mycobacterium
ulcerans, characterised by a painless nodule, papule, plaque or cedema, evolving into
an ulcer with undermined edges, often leading to invalidating sequelae. Sometimes,
bones are destroyed.

Description of forms of Buruli ulcer

1.
a)

b)

Nonulcerative form

Papular: Painless, sometimes itchy, non tender, palpable intradermal lesion {seen

in Australia but rare in Africa)

Nodule: painless palpable, firm lesion 1-2cm in diameter, situated in the
subcutaneous tissue and usually attached to the skin. The skin around the lesion 1s
often hypopigmented in dark skin people.

Plaque: painless, well-demarcated, elevated, dry, indurated lesion more than 2cm,

Edematous: diffuse, extensive, non-pitting swelling, ill-defined margin, firm,
usually painfisl with or without colour change.

Painless lesion, characterised by necrotic center, undermined edges and edematous

¢)

d)

¢} Mixed: any combination of the above.
2. Ulcerative form

skin,

3. Post-ulcerative form

Characterised by previous infection with a depressed stellate scar with or without
sequelae.

Clinical classification (CC) of Buruli ulcer

CC1. Non-ulcerative

1.1 Nodule/Papule
1.2 Plaque
1.3 Edema
1.4 Disseminated
1.5 Mixed

CC2. Ulcerative

2.1 Early ulcerative
2.2 Late ulcerative

2.3 Involvement of
OTZans e.g, eye
2.4 Osteomyelitis

2.5 Mixed

CC3. Post-ulcerative

3.1 Scar without
sequelae

3.2 Bcarwitha
sequelae snch as
contracture
deformuties,
amputations, loss
of organs e.g. eye

3.3 Mixed
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Case definition:

Buruli ulcer is an infectious disease involving the skin, caused by Mycobacterium
ulcerans, characterised by a painless nodule, papule, plaque or oedema, evolving into
an ulcer with undermined edges, often leading to invalidating sequelae. Sometimes,
bones are destroyed.

Description of forms of Buruli uicer

Nonulcerative form

a) Papular: Painiess, sometimes itchy, non tender, palpable intradermal lesion (seen
in Australia but rare in Aftica)

Nodule: pairless palpable, firm lesion 1-2¢m in diameter, situated in the
subcutaneous tissue and usually attached to the skin. The skin around the lesion is
often hypopigmented in dark skin people.

Plague: painless, well-demarcated, elevated, dry, indurated lesion more than 2em.

Edematous: diffuse, extensive, non-pitting swelling, ill-defined margin, firm,
usually painful with or without colour change.

Mixed: any combination of the above.
Ulcerative form

Painless lesion, characterised by necrotic center, undermined edges and edematous
skin.
Post-ulcerative form

Characterised by previous infection with a depressed stellate scar with or without
sequelae.

Clinical classification (CC) of Buruli ulcer

CC1. Non-ulcerative | CC2. Ulcerative CC3. Post-ulcerative

1.1 Nodule/Papule 2.1 Early ulcerative 3.1 Scar without

sequelag

32 Scarwitha
sequelae such as
contracturs

2.4 Osteomyelitis deformities,

Mi amputations, loss

23 d of organs e.g. eye

3.3 Mixed

1.2 Plaque 2.2 Late ulcerative
1.3 Edema 2.3 Involvement of
1.4 Disseminated OTgans .g. €ye

1.5 Mixed




b) Levels of Clinical Management

B A T A o T T P 2 T WP T i

Buruli ulcer can be managed at five levels of health care delivery. These are:

Level. A
Level. B
Level. C
Level. D
Level. E

Community (Village Health Workers)

Sub-district (Health Centers, Health Pogts)
District (District Hospitals)
Regional (Regional Hospitais)
National (Tertiary Hospitals)

¢) Organization of management

[Description Level(s) of Type of Resources Skills required
Management | Management
Nodule Level A Referral to health Trained village
a facility heaith worker
(VHW}
Excision with Traived health
Level B : Basic surgical set | personnel ez
ngﬁzlosm. medical assistant
coverage if
necessary.
Eﬁﬁl‘z‘;“cj‘:ﬂm Medicat doctor or
Antibiotic L trained health
Level C coverage if Surgical upit personnel
get equipped to do
fpeccssary. basic surgery
Plague Leves A& B Referral o a Health
hospital personnel/VHW
Excigion with . . Surgical specialist
Levels C-E skin grafting: Surgl czldutjz“«::lo or medical doctor
physiotherapy; %lzpp . with experience in
tibioti skin grafling plastic surgery;
2nto1o cif physiotherapist or
coverage # purse trained in
necessary. physiotherapy
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Edematous Fevels A&B Referraitoa Health
hospital personnel/VHW
Excision . . Surgical specialist
Levels C-E with/without skin Su;;!mildu::; or medical doctor
graft; 3]‘3. PP fin ° with experience in
ibioti skin gratiing plastic surgery;
antiplotic if physiotherapist or
coverage & a nurse trained in
necessary physiotherapy
"Early ulcerative | Levels A& B Wound dressing; | Simple wound Nurse,
Sii.e s than Jem in antibiotic and dressmg set ward assistant,
iameter) ;
anti-tetanus VHW
coverage if
necessary
Referral.
Levels C Excision with or
withont skin graft; | Surgical unit . -
atibioticand | equippedtodo | SusBical specialist
. ] : or inedical doctor
anti-tetanus skin grafting . . .
: with experience in
coverage if .
necessary plastic surgery;
physiotherapist or
& purse trained in
physiotherapy
Large ulcers Levels A& B Referral to a
(more than 2Zem hospital
in diameter)
Excision with . . . _~
Levels C-E okin eraft: Surgical unit Surgical specialist
hysioth . equipped to do or medical doctor
paysiofierapy; skin grafting; with experience in
antibiotic and . plastic surgery;
I anti-tetanus IESImmPy physiotherapist or
2 coverage if a nurse trained
necessary physiotherapy
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Lesions invelving | Levels A & B Refer to a hospital

argans e.g. eye,
genitalia

Appropriate
treatment
depending on the
expertise at that
level

Levels C-E

Sequelae Levels A-C Refer to levels
‘ D&E

Levels D&E Appropriate

. . Surgical unit Plastic,
p:lastggtzlggery., equipped to do orthopaedic or
PySIORAeTapy; plastic surgery general surgeon;
Antibiotic physiotherapist
coverage if
necessary

2. Laboratery Support

The clinical diagnosis of Buruli uleer in an experienced hand is straightforward.
However, for proper documentation of cases, it is important that clinical diagnosis is
confirmed in the laboratory. It is therefore necessary that laboratories are equipped
and staffed appropriately in order to carry out the needed tasks.

Objectives:

1. To identify levels of laboratory support and define minimwm, functions;

2. To recommend the minimum resources and skills nesded at each level for
, dia_gmsis and research.

Levels of Laboratory Support
Level 1. International Reference Laboratories for Mycobacteriology
Level 2. National Reference Laboratories for Mycobacteriology

Level 3. Regional Laboratories
Level 4. District Laboratories
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Levels of Laboratory Functions Resources
Support
Level 1 Ziehi-Neelsen (ZN) stain Microbiologist
Culture and sensitivity Histopathologist
Histopathology Immunologist
PCR Technicians
Immunoclogy Laboratory equipped to carry
. .. out the functions
Training, retraining and
supervision
Research
Level 2 ZN Stain Microbiologist
Culture and sensitivity Histopathologist
Histolopathology Technicians
PCR Laboratory equipped to carry
.. .. out the functions
Training and supervision
Research
Level 3 ZN stain Microbiologist
Culture Histopathologist
Histopathology Technicians
Training and supervision Laboratory equipped to carry
out the functions
Research
Level 4 ZN Stam Technicians
Specimen collection Laboratory equipped to carry
out the functions

3. Control Programme

Objectives:

1. To recommend organization of a control program and how it can be integrated
into existing communicable disease programs

2. To identify training needs at various levels

3. To identify treatment centers to ensure continuum of care (surgical treatment to
rehabilitation of those disabled by the disease)

4. To come up with indicators for monitoring control efforts

Financing of programs including treatment of patients.
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Endemic countries should develop control programs based on their respective health
systems. The programs should ensure that the basic minimum requirements for
effective treatment of patients are provided at all levels of care.

The following are guidelines for the development of national control programs:

Description Methodology Resources Remarks
Qrganization I, National Co- s National Coordinator .
ordination .
] +  National Task Force
2. Regional Committee to serve as
3. District an advisory group
4. Sub-district ¢ Other focal person(s) at
o various levels as may be
5, Community/Village deemed appropriate

Integration into existing
programs

s For example, other
digeage control
programs such as
leprosy, TB, Guinea
WOITH, Yaws,
schistosomiasis and
TB

» Depending on
the health
system and the
various
DTOSTAImS.

Key elements of a control
program

» Political
commitment

= Advocacy

# Health
education

= Appropriate
training

*  Adequate
reatment
facilides

+ Financial
support

»  Early detection
and treatment.




Training

Appropriate fraining
at all levels and in
all areas needed to
malke control and
research activities
effective

Training materials
integrated into
existing control
program materials

Surveillance Community-based | VAWSs To enhance early
surveillance system detection and
referral of cases
Indicators of performance Suggested examples +  Primary focus |
are number of cases should be on
detected and detection and
successfully weated; treatment of
ratio of nodules to the nodular and
ulcers. garly ulcerative
forms of the
disease.

s Other
performance
indicators as
may be deemed
appropriate at
country levels.

Support for National » Development of health
programs educational materials
«  Appropriate fraining
e Medical and surgical
supplies
+ Equipment
»  Transport {Cross
country vehicles, motor
bikes, bicycles etc)
Financing * Sources of funding to In accordance with
inctude national the final regolution,
s bl | qament o
fc%un datio.:ms i patients should be
Ed
‘ development banks, gee_- of chm&g;. Ith
WHO, other UN bodies. | - oone 200 362
! " | care providers
should be made
aware of this.
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