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ABSTRACT

BACKGROUND

Buruli ulcer and other Mycobacteria infections especially Mycobacterium tuberculosis, involving the skin frequently
occur in the tropics and have a lot in common in terms of their mode of presentation and extent of systemic
involvements. Since the Yamoussoukro declaration, emphasis has been placed on the increasing prevalence of buruli
ulcer; earning it a place among re-emerging diseases. Notwithstanding, other tropical ulcers continue to plague the
region which are yet diagnosed or underdiagnosed.

In developing countries where the burden of these mycobacterial infections is enormous, the problem of diagnosis
and speciating these mycobacterial organisms continues to be a daunting task due to their similar mode of
presentation and lack of appropriate labouratory facilities.

A high index of suspicion based on detailed history, clinical presentations as well as therapeutic responses to
treatment including anti-tuberculosis medication is time-saving and crucial in establishing a possible diagnosis in
resource poor settings. This will help combat the burden of these infections and attendant complications and
disfigurement associated with these tropical mycobacterial ulcers.

KEYWORDS: Cutaneous Tuberculosis infection, Buruli ulcers, Re-emerging diseases, Diagnostic challenge.

INTRODUCTION

Buruli ulcer has been described over a century ago but has recently acquired a new status of a re-
emerging disease with global attempt at defining the disease burden with a view to formulating a
holistic control strategy. > Whereas the causative organism Mycobacterium ulcerans is well
known and described in the literature, much remains unknown about the species, though it is
said to be related to Mycobacterium marinum which evolved over many years ago; * * and the
exact mode of spread in the specific individual remains conjectural. > ° Both the reservoir of
infection, its vector and mode of transmission is still in contention.®> A spectrum of cutaneous and
osseous pathologies have been fairly well described with this disease. ® However several
atypical Mycobacterial species produces similar pathologies which are often difficult to
differentiate.’
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The global burden of the disease is far from settled due to inadequate reporting even in countries
where its presence has been established.® Several cases of buruli ulcer has been reported in
more than 33 countries since 2002. The highest incidence was 1370 cases in Africa and 291
cases from Western pacific region.** In most of the developing countries with inadequate health
coverage the outlook in terms of epidemiology is gloomy.*? Furthermore, the lack of cost
effective, simple, rapid and accessible tool for screening, mycobacterial isolation and culture
hampers the definitive diagnosis.'* '3

Several publications have drawn attention to the challenges of diagnosis with a need for a high
index of suspicion to reduce delayed diagnosis, ** especially with the possibility of a re-
emergence in the face of immunity compromising pathologies. *® Whereas we were convinced
based on clinical presentation, clinical course as well as response to therapeutic trial that these
were manifestations of cutaneous mycobacteria infection; we could not pin the diagnosis to
Buruli ulcers in the absence of specific Mycobaterium ulcerans isolation or detection of specific
markers. In the ensuing years, more cases have presented and have been managed successfully at
the Plastic Surgery Service of the University of Benin Teaching Hospital, Benin City, Nigeria.
This paper describes our experience to create awareness and to contribute to the global
discussion and action on Mycobacterial skin infections and Buruli ulcers in particular. The last
case is presented as the index report and the others summarized in a flow chart.

CASE PRESENTATION

C. I. Male, 6 years, presented to us at the Plastic Surgery clinic with 4 weeks history of
progressively widening non healing ulcer on the right side of the neck extending radially to the
chest wall as well as across the neck) The wounds were described as ‘moderately painful’ with
foul smelling sero-purulent discharge. There was no known inciting factor and the wounds were
not bleeding. He had no fever, cough, night sweats or weight loss. He was the third of the
parent’s four children and his conception and birth were uneventful. He was fully immunized.
Developmental milestones were within expected period. He looked otherwise clinically healthy
but had a slight torticollis to the side of the ulcer. He had been receiving treatment at another
health facility and was referred because he showed no improvement. He had a deep oval ulcer
with undermined edges and greenish yellow slough on the floor with exposure of parts of the
supraspinal and neck muscles. The surrounding skin was hyperemic, indurated with clinical signs
of spreading inflammation. . (Fig.1) An initial impressing was of spreading cellulitis, with a
differential diagnosis of necrotizing fasciitis. His hematocrit was 7.3g/dl and white cell counts
were within normal range (10, 000/uL, Neutrophils 57%, Lymphocytes 43%).The ESR was 120
mm/ hr. His Mantoux response was 7mm. He had a first debridement which at first inspection in
48hours appeared satisfactory. A week later he was taken in for a split thickness graft. At
surgery, the edges of the ulcer had begun undermining with further sloughs on the posterior
aspect. (fig.2) He had another debridement and split thickness grafting. Based on high suspicion
he was commenced immediately post operatively on a therapeutic anti- Koch’s trial of
Ethambutol, Rifampicin, isoniazid and pyrazinamide. 5 days post operatively, graft take was
about 60% with circumferential loss. However his condition continued to improve with sustained

©2023, Cognizance Journal, cognizancejournal.com, All Rights Reserved 413




COGNIZANCE
JOURNAL

cognizancejournal.com

Sokunbi AE et al, Cognizance Journal of Multidisciplinary Studies, Vol.3, Issue.6, June 2023, pg. 412-421
(An Open Accessible, Multidisciplinary, Fully Refereed and Peer Reviewed Journal)

ISSN: 0976-7797

Impact Factor: 4.843

Index Copernicus Value (ICV) = 76.35

weight gain and epithelization from edges of the ulcer and the grafted skin. The histology read
pathologic tissue showing extensive necrosis, mixed inflammatory cell infiltrates (predominantly
lymphocytes) with areas of fibrosis. Further attempts at grafting residual ulcer was declined by
the parents for financial reasons. The wound was sufficiently healed over the course of the next
six weeks. (Fig. 3)

OTHER CASES IN THE SERIES

Age | Sex | Lesion Site ESR Mantoux | ZN | Response | Remarks
to
Therapy
6 F Systemic Chest wall, | High NA NA | Good Active
Pulmonary, pulmonary TB
Osseous
11 |F Chest wall | Chestwall | 16mm/hr | 14mm NA | Good Cutaneous
abscesses Mycobacterial
ulcer probable.
17 | M | Indurations, | L forearm | NA NA NA | Good Cutaneous
ulcers, Mycobacterial
sinuses Ulcer pobable.
17 | M | Ulceration L elbow NA NA NA | Good Cutaneous
Mycobacterial
ulcer probable.
5 | F nodulocystic | Cheek 50mm/hr | NA NA | Good Cutaneous
lesions Mycobacterial
ulcer probable.
27 | M | L foot Ulcer NA Mantoux | ZN | Good Mycobacterium
+ + tuberculosis
ulcer likely.
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57 | M | Upper Back | Ulcer NA NA NA | NA Had massive
(R) Gl Bleed.

F Face, Ulcer NA Mantoux | ZN | Good Mycobacterium
periorbital, + + tuberculosis
Nose ulcer likely.

NA: Not available.

DISCUSSION

The classic description of an ulcer with an undermined edge fits the clinical picture of a
mycobacterial ulcer.'® *"However the relative rarity of cutaneous tuberculosis, prior surgical and
non- surgical treatment makes the diagnosis difficult.®*?° In addition the absence of the classic
picture of pulmonary, and/or systemic features makes the diagnosis sometimes elusive.?’
Inadequate clinical history furthers compounds the diagnostic challenge.’® #* Overall, only 1- 2%
of all tuberculous pathologies manifests cutaneous lesions.?? %® The index case illustrates some of
the numerous difficulties in resource poor settings. Early pointers to the diagnosis include a non-
healing ulcer in spite of adequate debridement, non- response to conventional broad spectrum
antibiotics (targeting the streptococcal group, Gram negative organisms and anaerobes), the
undermined edge, sticky slough and the remarkably elevated erythrocyte sedimentation rate. As
is usually advocated, a high index of suspicion is a sine qua non for early diagnosis and
therapeutic intervention.?#*

Mycobacterial skin lesions are not always ulcerative and may occur in isolation or together
with involvement of other organs % as is shown in this series. Primary inoculation tuberculosis,
lupus wvulgaris, scrofuloderma, nodular and nodulocystic lesions have all being variously
described as cutaneous manifestations of Mycobacterial disease.?*?? Skin lesions may occur as a
result of direct contact, blood dissemination, or as an immune phenomenon generated by distant
infection in other organs.'® " *° Primary inoculation tuberculosis arising from vaccination is well
recognized and usually heals with scarring 2’ either spontaneously of with isoniazid
monotherapy.? BCG vaccination scar is common in both paediatric and adult population and is a
reliable means of identifying those previously inoculated.?® Other cutaneous forms have been
well documented in the literature.

Definitive diagnosis relies on mycobacterial isolation in culture as the gold standard.?? 3* 3
However, this is time consuming.®" * The organisms can be obtained by obtaining multiple
swabs from the active edge of ulcerative lesions, ulcer biopsy, and needle aspiration of abscesses
or cystic lesions.*! The organism may be sparsely available in pathologic specimen and requires
fastidious growth conditions and positive isolation requires up to four weeks.*® Culture

24, 25
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techniques are not available in resource poor settings where the burden of disease is
concentrated.>** Identification of acid and alcohol fast bacilli by the Ziehl- Neelson stain is
useful when it is positive.*® 3 Ancillary imaging techniques provide supportive features but are
usually not definitive. Haematologic parameters provide circumstantial features which can
support diagnosis, particularly a relative lymphocytosis and grossly elevated erythrocyte
sedimentation rate.* Superinfection with pyogenic bacteria can significantly alter this blood
picture.*® Histopathological features of caseation necrosis, lymphocytic cellular infiltrates and
the presence of Langerhans giant cells is classic but these features may not all be present.® %
Amplification of specific Mycobacterial DNA sequence by the polymerase chain reaction
provide specific diagnosis in up to 95% of cases.®” However this technique is available only in
few centres and specimen may have to be transported under strict conditions with attendant
challenges and huge costs.®* Skin sensitivity testing with the purified protein derivative is of
limited value especially in the presence of low cell mediated response from malnutrition or
immune depleting disease.*®

In our experience, high diagnostic suspicion, response to therapeutic trial of anti-tuberculous
drugs remains a viable option to limit human suffering and retrospectively confirm diagnosis.
This is not without challenges.?®** The cost is high even though it may be available to the
patients at reduced cost in view of the available sponsored tuberculosis control programs. The
drug combinations have recognized side effects.*® Furthermore anti-tuberculous drugs are also
potent antibiotics;*® indeed, many tuberculostatic drugs are rapidly bactericidal; as such clinical
response to them cannot conclusively exclude pyogenic origin ab initio.

In 1997, the Director General of the World Health Organisation encountered the gory site and
debility caused by flesh eating Mycobacteria thought to be due to Mycobacteria ulcerans. That
encounter led to the series of event culminating in the Yamoussoukro declaration and subsequent
resolution calling for increasing surveillance and control and intensification of research to
develop tools for diagnosis, treatment and prevention.** However, whereas Buruli ulcer is
specifically due to Mycobacterium ulcerans, both typical and atypical Mycobacteria produce
cutaneous lesions which cannot be distinguished from each other except by direct culture and
isolation or determination of gene variations by the polymerase chain reaction.** Recently a
chromatographic assay for mycolactone, a soluble polyketide toxin produced by Mycobacterium
ulcerans and thought to play a significant role in pathogenicity has been developed and is being
investigated as a rapid and reliable diagnostic tool.* 1* ¢

CONCLUSION

In our series, we could not positively isolate Mycobacterial bacilli, neither are we able to
discriminate from the various Mycobacteria, typical or atypical as the cause of the skin lesions.
A review of the literature from across the West African region, and indeed other parts of Africa
suggests a similar clinical scenario. " ** The question thus still needs to be resolved: are we
really dealing with the classical Buruli ulcer, or simply cutaneous tuberculosis? To play safe we
choose the latter in the absence of specific diagnostic tools and technologies.
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Fig. 1: Ulcer on the back extending from the anterior chest and lower neck to the upper back.
Edges are undermined with dirty slough at the borders.
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FIG 2: Healing ulcer after firs surg.
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Fig 3: Six weeks post-surgery; ulcer has almost completely healed after addition of anti —
tuberculosis medication

IMAGES OF OTHER CASES IN THE SERIES

Fig 4: Extensive mycobacterial ulcer involving the eyelids and extending to the nasal bridge with
undermined edges, discharging creamy purulent effluent.
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Fig 5: Mycobacterial ulcer involving the right upper limb.

CONFLICT OF INTEREST: The authors declare no conflict of interest.

REFERENCES

Oke AA, Komolafe 10, David AN, Akinwale OP. Buruli ulcer and HIV co-infection in a Nigerian woman on
antiretroviral therapy. Int J Case Rep Images 2019;10:100994Z01AA2019.

ZAhorlu CK, KokaE, Yeboah-Manu D. et al. Enhancing Buruli ulcer control in Ghana through social interventions:
a case study from the Obom sub-district. BMC Public Health 2013;13: 59. https://doi.org/10.1186/1471-2458-13-59
Doig KD, Holt KE, Fyfe JA, Lavender CJ, Eddyani M, Portaels F, Yeboah-Manu D, Pluschke G, Seemann T,
Stinear TP. On the origin of Mycobacterium ulcerans, the causative agent of Buruli ulcer. BMC Genomics. 2012;
13: 258. doi: 10.1186/1471-2164-13-258. PMID: 22712622; PMCID: PMC3434033.

Pluschke G, Réltgen K. Buruli ulcer: history and disease burden. Natrional Library of Medicine. editors.Cham
(CH): Springer; 2019.

Zingue D, Bouam A, Tian RBD, Drancourt M. Buruli ulcer, a prototype for ecosystem-related infection, caused
by Mycobacterium ulcerans. Clin Microbiol Rev. 2018;31(1). doi: 10.1128/CMR.00045-17

Merritt RW, Walker ED, Small PL, Wallace JR, Johnson PD, Benbow ME, et al. Ecology and transmission of
Buruli ulcer disease: a systematic review.PLoS Negl Trop Dis. 2010; 4(12):e911. doi:
10.1371/journal.pntd.0000911

©2023, Cognizance Journal, cognizancejournal.com, All Rights Reserved 419




10.

11.
12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

‘ COGNIZANCE
JOURNAL
- ' cognizancejournal.com

Sokunbi AE et al, Cognizance Journal of Multidisciplinary Studies, Vol.3, Issue.6, June 2023, pg. 412-421
(An Open Accessible, Multidisciplinary, Fully Refereed and Peer Reviewed Journal)

ISSN: 0976-7797
Impact Factor: 4.843
Index Copernicus Value (ICV) = 76.35

Van Der Werf TS, Barogui YT, Converse PJ, Phillips RO, Stienstra Y. Pharmacologic management
of Mycobacterium  ulcerans infection.  Expert Rev ~ Clin  Pharmacol.  2020;13(4):391-401.  doi:
10.1080/17512433.2020.1752663. Epub 2020 Apr 20. PMID: 32310683; PMCID: PMC9020253.

Hayman J. Out of Africa: Observations in the histopathology of Mycobacterium ulcerance infection. 1993; 46: 46 —
59.

Pluschke G, Roltgen K. Buruli Ulcer: Mycobacterium Ulcerans Disease, 5. Diagnosis and Treatment of BU in
Different Geographical Settings. Cham (CH): Springer; 2019.

Omansen TF, Erbowor-Becksen A, Yotsu R, van der Werf TS, Tiendrebeogo A, Grout L, Asiedu K. Global
Epidemiology of Buruli Ulcer, 2010-2017, and Analysis of 2014 WHO Programmatic Targets. Emerg Infect Dis.
2019 Dec;25(12):2183-2190. doi: 10.3201/eid2512.190427. PMID: 31742506; PMCID: PMC6874257.

Buruli Ulcer: Neglected tropical disease. The Global health observatory. WHO

Tabah EN, Johnson CR, Degnonvi H, et al. Buruli Ulcer in Africa. 2019 Apr 30. In: Pluschke G, Réltgen K, editors.
Buruli Ulcer: Mycobacterium Ulcerans Disease [Internet]. Cham (CH): Springer; 2019. Available from:
https://www.ncbi.nlm.nih.gov/books/NBK553829/ doi: 10.1007/978-3-030-11114-4 2

Samuel A. Sakyi, Samuel Y. Aboagye, Isaac Darko Otchere, Dorothy Yeboah-Manu, "Clinical and Laboratory
Diagnosis of Buruli Ulcer Disease: A Systematic Review", Canadian Journal of Infectious Diseases and Medical
Microbiology, vol. 2016, Article ID 5310718, 10 pages, 2016. https://doi.org/10.1155/2016/5310718

Miriam Eddyani, Ghislain E Sopoh, Gilbert Ayelo, Luc V C Brun, Jean-Jacques Roux, Yves Barogui, Dissou
Affolabi, William R Faber, Marleen Boelaert, Annelies Van Rie, Francoise Portaels, Bouke C de Jong, Diagnostic
Accuracy of Clinical and Microbiological Signs in Patients With Skin Lesions Resembling Buruli Ulcer in an
Endemic Region, Clinical Infectious Diseases, Volume 67, Issue 6, 15 September 2018, Pages 827-
834, https://doi.org/10.1093/cid/ciy197

Réltgen K, Pluschke G. Buruli Ulcer: History and Disease Burden. 2019 Apr 30. In: Pluschke G, Réltgen K, editors.
Buruli  Ulcer: Mycobacterium Ulcerans Disease [Internet]. Cham (CH): Springer; 2019. Available from:
https://www.ncbi.nlm.nih.gov/books/NBK553836/ doi: 10.1007/978-3-030-11114-4 1

Fevereiro, J., Fraga, A.G., Pedrosa, J. (2019). The Immunology of Buruli Ulcer. In: Pluschke, G., Réltgen, K. (eds)
Buruli Ulcer. Springer, Cham. https://doi.org/10.1007/978-3-030-11114-4 8

Debacker M, Aguiar J, Steunou C et al.Mycobacterium ulcerans disease (Buruli ulcer) in rural hospital,
Southern Benin, 1997-2001. Emerg Infect Dis. 2004; 10: 1391-1398

Vora RV, Diwan NG, Singhal RR. Cutaneous tuberculosis mimicking a mycetoma. Journal of Postgraduate
Medicine, India. 2018; 64 (3): 174- 6.

Zinoune S, Baybay H, Assenhaji LI, et al. Cutaneous Tuberculosis: A still relevant Disease in Morocco (A Study of
146 Cases). Madridge J Case Rep Stud. 2019; 3(1): 126-129. doi: 10.18689/mjcrs-1000131

Khadka P, Koirala S, Thapaliya J. Cutaneous Tuberculosis: Clinicopathologic Arrays and Diagnostic
Challenges. Dermatology Research and Practice. 2018: 9 Article ID 7201973.
https://doi.org/10.1155/2018/7201973

Frankel A, Penrose C, Emer J. Cutaneous tuberculosis: a practical case report and review for the dermatologist. J
Clin Aesthet Dermatol. 2009; 2(10):19-27. PMID: 20725570; PMCID: PMC2923933.

Charifa A, Mangat R, Oakley AM. Cutaneous Tuberculosis. [Updated 2022 Aug 22]. In: StatPearls [Internet].
Treasure Island (FL): StatPearls Publishing; 2023 Jan-. Available from:
https://www.ncbi.nIm.nih.gov/books/NBK482220/

Chen Q, Chen W, Hao F. Cutaneous tuberculosis: A great imitator. Clin Dermatol. 2019; 37: 192-199

Hill MK, Sanders CV. Cutaneous Tuberculosis. American society for microbiology Journal. 2017; 5(1).
DOI: https://doi.org/10.1128/microbiolspec. TNMI17-0010-2016

Santos JB, Figueiredo AR, Ferraz CE, Oliveira MH, Silva PG, Medeiros VL. Cutaneous tuberculosis:
epidemiologic, etiopathogenic and clinical aspects - part I. An Bras Dermatol. 2014; 89(2): 219-28. doi:
10.1590/abd1806-4841.20142334. PMID: 24770496; PMCID: PMC4008050.

Mehta PK, Raj A, Singh N, Khuller GK. Diagnosis of extrapulmonary tuberculosis by PCR. FEMS Immunol Med
Mic. 2012: 20-36

©2023, Cognizance Journal, cognizancejournal.com, All Rights Reserved 420




27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41,

‘ COGNIZANCE
JOURNAL
cognizancejournal.com

Sokunbi AE et al, Cognizance Journal of Multidisciplinary Studies, Vol.3, Issue.6, June 2023, pg. 412-421
(An Open Accessible, Multidisciplinary, Fully Refereed and Peer Reviewed Journal)

ISSN: 0976-7797
Impact Factor: 4.843
Index Copernicus Value (ICV) = 76.35

Kim JK, Kim TY, Kim DH, Yoon MS. Three cases of primary inoculation tuberculosis as a result of illegal
acupuncture. Ann Dermatol. 2010; 22(3):341-5. doi: 10.5021/ad.2010.22.3.341. Epub 2010 Aug 5. PMID:
20711276; PMCID: PMC2917693.

Norton BL, Holland DP. Current management options for latent tuberculosis: a review. Infect Drug Resist.
2012;5:163-73. doi: 10.2147/IDR.S29180. Epub 2012 Nov 29. PMID: 23226700; PMCID: PMC3514970.
Briassoulis G, Karabatsou I, Gogoglou V, Tsorva A. BCG vaccination at three different age groups: response and
effectiveness. J Immune Based Ther Vaccines. 2005 1;3(1):1. doi: 10.1186/1476-8518-3-1. PMID: 15804351;
PMCID: PMC1087500.

Cardoso de Brito A, Moraes de Oliveira CM, Aben-Athar DU, Bittencourt MS. Cutaneous tuberculosis:
epidemiological, clinical, diagnostic and therapeutic update. Anais Brasileiros de Dermatologia.2022; 97(2): 129-
144. ISSN 0365-0596. https://doi.org/10.1016/j.abd.2021.07.004.

Santos JB, Figueiredo AR, Ferraz CE, Oliveira MH, Silva PG, Medeiros VL. Cutaneous tuberculosis: diagnosis,
histopathology and treatment - part Il. An Bras Dermatol. 2014; 89(4):545-55. doi: 10.1590/abd1806-
4841.20142747. PMID: 25054739; PMCID: PMC4148266.

Pfyffer GE, Wittwer F. Incubation Time of Mycobacterial Cultures: How Long Is Long Enough To Issue a Final
Negative Report to the Clinician? Journal of Clinical Microbiology 2012; 50(1)

Ogwang S, Mubiri P, Bark CM, Joloba ML, Boom WH, Johnson JL. Incubation time of Mycobacterium
tuberculosis complex sputum cultures in BACTEC MGIT 960: 4weeks of negative culture is enough for physicians
to consider alternative diagnoses. Diagnostic Microbiology and Infectious Disease. 2015; 83(2): 162-164. ISSN
0732-8893.https://doi.org/10.1016/j.diagmicrobio.2015.07.002.
(https://www.sciencedirect.com/science/article/pii/S073288931500228X)

Alfred N, Lovette L, Aliyu G, Olusegun O, Meshak P, Jilang T, lwakun M, Nnamdi E, Olubunmi O, Dakum P,
Abimiku A. Optimising Mycobacterium tuberculosis detection in resource limited settings. BMJ Open.
2014;4(3):004093. doi: 10.1136/bmjopen-2013-004093. PMID: 24589822; PMCID: PMC3948456.

Nakiyingi L, Nonyane BAS, Ssengooba W, Kirenga BJ, Nakanjako D, et al. (2015) Predictors for MTB Culture-
Positivity among HIV-Infected Smear-Negative Presumptive Tuberculosis Patients in Uganda: Application of New
Tuberculosis Diagnostic Technology. PLOS ONE 10(7): e0133756. https://doi.org/10.1371/journal.pone.0133756
Okafor IM, Eyo AO, Okon EA, Akpan PA. Some haematological parameters of Tuberculosis infected Nigerians: A
study in Calabar — Nigeria. Global Journal of Pure and Applied Sciences. 2013; 19: 95 — 100.

Garcia-Basteiro AL, DiNardo A, Saavedra B, Silva DR, Palmero D, Gegia M, Migliori GB, Duarte R, Mambuque E,
Centis R, Cuevas LE, Izco S, Theron G. Point of care diagnostics for tuberculosis. Pulmonology. 2018; 24(2):73-85.
doi: 10.1016/j.rppnen.2017.12.002. Epub 2018 Feb 14. PMID: 29426581.

Ramam M, Malhotra A, Tejasvi T, Manchanda Y, Sharma S, Mittal R, Ramesh V. How useful is the Mantoux test in
the diagnosis of doubtful cases of cutaneous tuberculosis? Int J Dermatol. 2011; 50(11): 1379-1382. doi:
10.1111/j.1365-4632.2011.04971.x. PMID: 22004492.

Padda IS, Muralidhara Reddy K. Antitubercular Medications. 2022 Nov 30. In: StatPearls [Internet]. Treasure Island
(FL): StatPearls Publishing; 2023 Jan—. PMID: 32491598.

Van der Graaf WT, Scherpbier RW, van der Werf TS. [Buruli ulcer (Mycobacterium ulcerans infection); report from
the International Congress in Yamoussoukro, Ivory Coast]. Ned Tijdschr Geneeskd. 1999; 143(6): 312-6. PMID:
10221089.

Gardini G, Gregori N, Matteelli A, Castelli F. Mycobacterial skin infection. Current Opinion in Infectious
Diseases. 2022; 35(2): 79-87. | DOI: 10.1097/QC0.0000000000000820

©2023, Cognizance Journal, cognizancejournal.com, All Rights Reserved 421




