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Abstract.

The synergy between Mycobacterium tuberculosis infection and human immunodeficiency virus (HIV)/

acquired immunodeficiency syndrome is well established but not so in Buruli ulcer (BU). We screened confirmed BU
cases for HIV infection and followed seven BU/HIV-coinfected patients. Management of BU/HIV was based on the
World Health Organization guidelines and patient condition. The HIV positivity among BU patients (8.2%; 11/134) was
higher compared with that of general patients attending the facility (4.8%; 718/14,863; P = 0.07) and that of pregnant
women alone (2.5%;279/11,125; P = 0.001). All seven BU/HIV-coinfected cases enrolled in the study presented with very
large (category IIT) lesions with four having multiple lesions compared with 54.5% of category III lesions among
HIV-negative BU patients. During the recommended BU treatment with streptomycin and rifampicin (SR) all patients
developed immune infiltrates including CD4 T cells in their lesions. However, one patient who received antiretroviral
therapy (ART) 1 week after beginning SR treatment developed four additional lesions during antibiotic treatment, while
two out of the four who did not receive ART died. Further evidence is required to ascertain the most appropriate time to
commence ART in relation to SR treatment to minimize paradoxical reactions.

INTRODUCTION

Buruli ulcer (BU), a disease caused by Mycobacterium
ulcerans, leads mainly to the destruction of skin tissues.! The
disease is rarely fatal, but delayed treatment often results in
contracture deformities because of the massive skin destruction
by the cytotoxic macrolide, mycolactone.>* The disease pre-
sents in two main active clinical forms: non-ulcerative (pap-
ule, nodule, plaque, and edema) and ulcerative. Severe forms
include osteomyelitis and disseminated (or multifocal)
lesions."* BU lesions are categorized based on World Health
Organization (WHO) classification into category I, which
consist of lesions with a size of < 5 cm at the widest diameter;
category II, which consist of lesions with a size between 5 and
15 cm at the widest diameter; and category III, which consist
of lesions with a size > 15 cm at the widest diameter, lesions at
critical sites and multiple lesions." The WHO recommended
first-line treatment of BU is daily injection with streptomycin
(SR) and oral rifampicin for 8 weeks, and if necessary, surgery
either to improve healing and/or to correct deformities.'>
The efficacy of this treatment regimen has been confirmed in
several studies.”® Active lesions present with large focal clus-
ters of extracellular acid-fast bacilli (AFB) and only minor
leukocyte infiltration.'™"" Antimicrobial therapy leads to mas-
sive leukocyte infiltration, which culminates in the develop-
ment of ectopic lymphoid structures in the lesions."?

Some studies have reported paradoxical reactions in BU
patients, which is defined as an increase in lesion size of
>100% after initial improvement, and/or the appearance of a
new lesion(s) following or during antimycobacterial treat-
ment.'>™ Currently, it is not clear whether immune reconsti-
tution inflammatory syndrome (IRIS)-like mechanisms,
secondary infections,'”” or other mechanisms are primarily
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responsible for impaired wound healing and deterioration of
lesions during and after SR treatment in some of the BU
patients. A retrospective study conducted in Cameroon
revealed that human immunodeficiency virus (HIV) infection
may affect the clinical presentation and severity of BU disease
with a reported increased incidence of multiple, larger, and
ulcerated BU lesions.'®'® Data available on the absorption of
antituberculosis medications in tuberculosis (TB)/HIV coinfec-
tion compared with HIV-negative patients showed conflicting
results.'®?° Therefore, whether antimycobacterial combination
treatment is less efficacious in persons with HIV infection is
unknown and needs to be systematically studied.

The associations between HIV infection and some other
infectious diseases are clearly defined, but that between BU
and HIV is not fully understood.?' It is well known that HIV
infection is fueling the global TB epidemic and the conver-
gence of the TB and the HIV epidemics pose new public
health challenges.”? The interaction between HIV and TB in
coinfected persons is bidirectional and synergistic; on one
hand, HIV infection predisposes to the development of active
TB, on the other hand the course of HIV-related immunode-
ficiency is worsened by active TB infection.”*** Although it is
clearly known that HIV/acquired immunodeficiency syn-
drome (AIDS), which leads to reduced CD4 helper T-cell
activity, is a risk factor for TB, immune protection mecha-
nisms in BU disease are not fully understood.>* However, like
in other mycobacterial diseases, adaptive immune responses
championed by CD4" activation of macrophages are presum-
ably also crucial for protection against BU. Although large
clusters of toxin-producing M. ulcerans bacteria are found in
established BU lesions, there are indications that multiplica-
tion of the pathogen in phagocytes plays a role in the early
steps of the infection.”>?® Furthermore, BU disease leads to
reduced interferon (IFN)-y release.?’

Management of HIV/AIDS over the years has seen progres-
sive improvement in drug therapy and clearer guidelines, which
has dramatically decreased mortality and incidence of AIDS-
defining opportunistic infections.?®?* Despite this breakthrough
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in management, there is still the challenge of a paradoxical
IRIS in HIV patients on antiretroviral therapy (ART), which
is a phenomenon that has been defined to be a new type B or C
AIDS-defining condition or emergence of a range of mucocu-
taneous or autoimmune conditions diagnosed within 180 days
of starting ART with a corresponding CD4 response.’® In the
presence of a treated or ongoing opportunistic infection such as
TB, such paradoxical IRIS could occur in which case it would
be defined as 1) a new, worsening or recurrent sign or symptom
consistent with an exaggerated or atypical inflammatory reac-
tion to the previously diagnosed opportunistic infection, 2) the
exclusion of medication toxicity or other disease processes as
the cause of the abnormal event, and 3) a supportive evidence
be it by some specialized imaging or histopathology.>® The
combined effect of the IRIS associated with HIV patients
on ART and the paradoxical reaction experienced in BU
patients on antimicrobial treatment'*'* could possibly pose a
challenge to the management of BU/HIV coinfection.

Anemia is common among sub-Saharan Africans with BU.*?
Susceptibility to BU is associated with polymorphism in the
gene for the iron transporter protein NRAMP1.>* Models
exist to explain iron deficiency anemia in mycobacterial dis-
eases such as BU. Notable among them suggests sequestration
of Fe?* from the body into phagosomes and the lack of
NRAMPI1 to export the iron back, as the possible cause of the
anemia,>* which could be worsened with an HIV coinfection
depending on the clinical stage and state of immunity.*>~°

This study compares the prevalence of HIV infection among
confirmed BU patients at a district hospital in Ghana with the
general population of patients in that same facility and also
describes BU/HIV coinfection cases highlighting the challenges
associated with the management of BU/HIV coinfection.

MATERIALS AND METHODS

Ethical statement. Ethical clearance for the study was
obtained from the institutional review board of the Noguchi
Memorial Institute for Medical Research (NMIMR) (Federal-
wide Assurance number FWA00001824). All study partici-
pants were well informed of the study objectives and written
informed consent was obtained either from the patient or from
the guardian of the patient. Sampling and laboratory con-
firmation for both M. ulcerans and HIV infection followed
the national approved procedure. All confirmed cases were
referred for appropriate treatment of BU and HIV/AIDS.

Study participants. The participants involved in the study
were passively recruited from the Ga West Municipal Hospi-
tal in Amasaman, Ghana, from October 2009 to March 2013;
one clinician at the health facility who made the final clinical
diagnostic decision reviewed all patients in this study. A par-
ticipant was included in this study if he/she met the WHO
clinical definition for the different BU lesions and was posi-
tive for at least 1IS2404 polymerase chain reaction (PCR) as
previously described.’” Basic demographic data and clinical
history of cases were recorded by adapting the BUO1 form of
the WHO. Lesions were categorized according to the WHO
classification as previously described.! In addition lesions
were classified either as ulcer, edema, nodule, or papule as
well as single or multiple lesions.” Patients were screened for
HIV infection by collecting blood samples after counseling
and consent has been sought. Two immunochromatographic
(lateral flow) strip—based rapid test kits, OraQuick (OraSure,

Bethlehem, PA) and/or First Response HIV 1-2.0 Card Test
(PMC Medical Pvt. Ltd., Daman, India), were used for initial
screening, and samples that tested positive were confirmed by
the Inno-Lia HIV /Il immunoblot assay (Immunogenetics,
Gent, Belgium).*®

BU confirmation. Swabs were collected from the
undermined edges of ulcerative lesions and fine needle aspi-
rates were collected from cases with non-ulcerative lesions for
bacteriological confirmation of BU disease.**** All samples
were analyzed by 1S2404 quantitative PCR, microscopy and
culture. For those patients presenting with multiple lesions,
samples were collected from each lesion. For patients who
underwent surgery, tissue biopsies were taken for further
microbiological analyses at NMIMR and histopathology at
Swiss Tropical and Public Health Institute.

Treatment and monitoring. The patients were treated
with daily SR (15 mg/kg/day intramuscular injection) and
rifampicin (10 mg/kg/day orally) according to the WHO pro-
tocol for duration of 8 weeks.®

Patients were questioned about side effects from the antibi-
otic treatment at each biweekly clinical assessment and asked
to report any problems to the health center between periodic
reviews. Surgical debridement was done 4 weeks after antibi-
otic treatment of BU for some of the lesions. Biopsy samples
from the wound edges were sent for culture and histopathol-
ogy. Any septic wound diagnosed clinically was confirmed by
culture and sensitivity testing using swab samples and was
treated accordingly. Biweekly wound assessment was done
involving wound measurement and photography using a wound
imaging, measurement, and documentation device, ARANZ
Medical Silhouette Mobile™ (ARANZ Medical, Christchurch,
New Zealand).

Standard moist wound management practices were con-
ducted, which involved saline dressing and covering of the floor
of the ulcers with Vaseline gauze.*' Frequency of dressing
change was individualized according to the characteristics of
the ulcer. Following initial wound excision after antibiotic
treatment, surgical debridement and skin grafting subse-
quently done was tailored to the need of each patient and on
the discretion of the attending surgeon.

New lesions occurring during the course of therapy or
follow-up period were closely examined and analyzed by cul-
ture and in certain cases by histopathology.'*!*

Laboratory and radiological investigations. Baseline com-
plete blood count, liver function test, blood urea electrolytes
and creatinine, erythrocyte sedimentation rate, fasting blood
sugar and sickling test with/without Hb electrophoresis as
indicated were done for all patients. Unless clinically indi-
cated earlier for a patient, complete blood count, liver func-
tion test, and blood urea electrolytes and creatinine tests were
routinely repeated 8 weeks to ascertain any renal or hepatic
toxicity and to assess the hemoglobin levels. Baseline CD4
count was done and repeated at 6-month intervals for only
two patients until the wound was completely healed and
patient discharged. X-rays of the limbs with the ulcers were
done for all patients as part of baseline investigations to rule
out osteomyelitis associated with BU/HIV coinfection. TB was
ruled out in all the patients clinically and by means of normal
chest X-rays. Computerized tomography scan of the head was
done for one patient who developed some neurological deficits
during wound management to rule out any space occupying
lesions most especially cerebral toxoplasmosis.
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Histopathology. Histopathological analysis was done for all
surgical debridement and excisions. Surgically excised tissue
samples were immediately fixed in 10% neutral-buffered for-
malin for 24 hours at room temperature to maintain tissue
structures. Afterward samples were directly transferred to
70% ethanol for storage and transport. Tissue specimens were
subsequently dehydrated, embedded into paraffin, and cut
into 5 um sections. After deparaffinization and rehydration,
sections were stained with Ziehl-Neelsen (ZN)/methylene
blue, hematoxylin or by immunohistochemistry according to
WHO standard protocols.** The following antibodies were
used for T-cell staining (CD3, Dako; CD4, cell marque; CDS,
Serotec) and B-cell staining (CD20, Dako). Tissue sections
were analyzed with a Leica DM2500 Microscope (Wetzlar,
Germany). Pictures were either taken with a Leica DFC
420C camera or with an Aperio ScanScope XT.

Data analysis. All data were entered into Microsoft Excel
package and verified before exporting into the statistical pack-
age Stata (Release 12; Stata Corporation, College Station, TX)
that was used to perform all the statistical analyses. The y tests
at 95% confidence (CI) level was used to compare HIV prev-
alence among BU patients and HIV in the general hospital
attendants and also among pregnant women screened at the
same health facility.

RESULTS

Study participants and prevalence of HIV/BU coinfection.
All PCR-confirmed BU patients (67 males and females each)
were screened for HIV at the Ga West Municipal Hospital.
Their age range was between 3 and 86 years with a mean age
of 33.8 years (standard deviation [SD]: 21.6); 36 (26.8%) were
< 15 years. Eleven (8.2%) of the cases (5 females and 6 males)
were HIV positive. During the period, 14,863 individuals were
tested for HIV infection in the same facility and the positivity
rate was 4.8% (718/14,863) though lower was not significant,
P = 0.070. On the other hand prevalence was significantly
lower (P value = 0.001) among pregnant women using the
preventing mother to child transmission (PMTCT) facility
(2.5%; 279/11,125). The age range of the HIV-positive BU
cases was between 12 and 65 years with a mean age of
37.1 years (SD: 13.1). Only one of the 11 HIV-positive BU
cases was a child (aged 12), the remaining 10, were between
29 and 65 years of age. Seven out of the 11 HIV/BU
coinfected cases were followed during treatment and Table 1
shows the baseline characteristics of these seven study partic-
ipants. The other four patients were lost to follow-up. All the
seven patients went through some form of traditional or
herbal treatment of the ulcers with duration of ulcers before
antibiotic therapy ranging from 4 to 24 months. Four of
them were males and three were females. The ages were from
1246 years with a mean age of 33.1 years (SD: 11.7 years). All
seven patients presented with category III lesions with six
presenting with lower limb lesions and one presenting with
an upper limb lesion. In comparison, 67/123 (54.47%) HIV-
negative BU patients presented with category III lesions. One
of the BU/HIV co-infected patients presented with an ulcer
and a plaque not yet ulcerated at presentation, whereas the
others had ulcerated forms only at presentation. Four had mul-
tiple lesions at presentation whereas three had single lesions.
M. ulcerans infection of all seven patients was reconfirmed by
1S2404 PCR. In addition, 6/7 were reconfirmed by microscopic

TaBLE 1

Demographics, clinical features and diagnostic data of study
participants with BU and HIV coinfection

Patients parameters Values

Total no. 7
Sex (no. of males/females) 4/3
Median (range) age in years 33.7 (12-46)
No. (%) with indicated site of lesion

Upper limb 1(14.2)

Lower limb 6(85.7)
No. (%) with indicated clinical form of lesion

Ulcer 6 (85.7)

Plaque and ulcer 1(14.2)
No. (%) with indicated category of lesion

111 7 (100)
No. (%) with indicated number of lesions

Single 3 (42.8)

Multiple 4(57.1)
No. with indicated laboratory confirmation results

Mycobacterium ulcerans culture (+) 3/4

PCR for 12404 () 70

BU = Buruli ulcer; HIV = human immunodeficiency virus; PCR = polymerase chain reaction.

detection of AFBs after ZN staining and 3/7 were confirmed by
positive M. ulcerans culture.

The mean hemoglobin level (Table 2) at baseline was 8.7 g/dL.
(SD: 2.5). One of the patients had a normal hemoglobin level
at presentation but worsening anemia with new lesions formed.
Median CD4 counts at baseline (Table 2) were 318 cells/mm?®
(interquartile range [IQR]: 265-750 cells/mm’). Two patients
who were at WHO clinical stage 2 of HIV infection at baseline
had 6 monthly CD4 count repeated until study end point. Of
these two patients, one started ART 1 week after beginning of
SR treatment and the other started ART 1 week after complet-
ing SR treatment. The CD4 counts (Table 2) measured after
6 months dropped to 185 cells/mm’ from a baseline of
298 cells/mm® (for patient starting ART 1 week after SR
started), which then improved to 586 cells/mm® at 1 year,
whereas the second patient showed a steady rise in the CD4
count from baseline.

Duration of SR treatment. The duration of SR treatment
was 8 weeks according to WHO protocol. However, three
patients had treatment extended to 12 weeks upon the discre-
tion of the clinician, whereas one patient had SR changed
after 26 days to rifampicin—-amikacin for an additional 30 days
because of suspected adverse reaction to SR. One patient
(case 5) died after 40 days on SR treatment.

Time of starting ART in relation to SR treatment. Of the
three patients (cases 1, 2, and 3) who took ART during wound
management, one (case 2) commenced 1 week after starting
SR, another (case 3) started 1 week after completing SR, and
the other (case 1) started 13 weeks after completing SR. The
type of ART combination given is as shown in Table 3. Two
(cases 4 and 5) of the remaining four patients died and the
other two (cases 6 and 7) were referred to ART centers away
from the center of the study after wounds had healed with
no recurrence after 6 months of follow-up, because no ART
center was established at the district hospital at the time of
their management.

Figure 1 shows immune infiltrates observed in one patient
(case 2) who developed four new lesions with excessive exu-
dates at different sites of the same limb. One at the
anteromedial aspect of the proximal third of the right limb,
the other on the right lateral aspect of the thigh, and the other
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TABLE 2

CD4 counts and Hb level monitoring of the seven enrolled patients at 8-week intervals

WK 0 WK 8 WK 16 WK 24 WK 32 WK 40 WK 48
BU case CD4 Hb (g/dL) CD4 Hb (g/dL) CD4 Hb (g/dL) CD4 Hb CD4 Hb (g/dL) CD4 Hb (g/dL) CD4 Hb (g/dL)
1 318 8.8 - 8.2 - 10.5 - - - - - - _ _

2 298 114 - 79 - 7.0 185 8.2 - 8.2 - 9.9 558 11
3 265 7 - 11.8 - 10.2 394 8.0 - 7.2 - 9.2 455 8.7
4 37 9.5 - 8.2 - - - - - - — _ _ _
5 791 5.0 - 6.4 - 6.2 - 8.2 - - - — _ _
6 730 12.0 - 11.8 - 12.1 - - - - - - _ _
7 751 7.1 - 10.7 - 9.6 - - - - — — _ _

BU = Buruli ulcer; Hb = hemoglobin; WK = week.

two developed on the medial aspect of the knee and the
dorsum of the right foot. The onset of the infiltration started
about 2 weeks after starting the SR treatment. The other
lesions developed following the administration of additional
SR treatment after completion of the 8 weeks’ standard regi-
men. The new lesions were managed by saline dressing and
required no further antibiotic treatment.

Wound healing rate. We designated a wound healed when
complete (100%) epithelialization of the ulcer had occurred.
The study adopted an endpoint to healing at 52 weeks at
which point all ulcers that were not 100% epithelialized were
censored or classified as failing to heal.* The healing rate at
the study endpoint was 42.9% (3/7) with a median time to
healing of 37 weeks (IQR: 36-37) (Table 3). Two patients
(cases 4 and 5) died within the study period and two (cases 2
and 3) had still not healed completely 56 and 64 weeks after
start of treatment, respectively. The three patients (cases 1, 6,
and 7) that healed had excision and skin grafting done. One of
the nonhealing wounds (case 3) had the graft breaking down
leading to a recurrent ulcer after 40 weeks of complete epi-
thelialization and discharge from the hospital. M. wulcerans
culture of tissue samples was negative ruling out relapse and
the reopening was probably due to poor scar care.

Development of immune infiltrates. For histopathological
analysis tissue samples were collected after completion of at
least the standard 8 weeks of SR treatment. All samples still
presented with BU typical histopathological features, such as
epidermal hyperplasia, fat cell ghosts, and some remaining

tissue necrosis (Figure 2A, B, and E). In addition, all samples
showed immune infiltration, blood vessel and granuloma for-
mation (Figure 2A, C, and D), as is commonly observed in
antibiotic-treated lesions of HIV-negative BU patients.'?
Mixed infiltrates containing large numbers of CD3 positive
T cells were found mainly in the dermis and subcutaneous
tissue layer. Granulomas and clusters of CD20 positive B cells
were embedded in the mixed unstructured infiltrates. Granulo-
mas were mainly formed by macrophages, giant cells, T cells,
and B cells (Figure 2F-I). In all lesions the infiltration
contained CD4 positive T cells, even when CD4 blood
counts (Table 2) were low. However, in 4/6 patients analyzed,
CD8" T cells outnumbered CD4" cells. Larger numbers of
N-elastase-positive neutrophils were only observed in associa-
tion with secondary bacterial infections. AFBs were detected in
only 2/6 analyzed tissue samples as scattered beaded bacteria.

DISCUSSION

Little is known about the impact of HIV infection on sus-
ceptibility to M. ulcerans infection and BU treatment outcomes
such as cure, recurrence, long-term disability, and the incidence
of paradoxical reactions secondary to antibiotic treatment. In
a study conducted in 426 BU patients and 613 controls in
southern Benin,** a significantly higher HIV prevalence was
observed among BU patients than in controls (2.6% versus
0.3%; P = 0.003). Although in this study, the HIV prevalence
among BU patients (8.2%) was higher than that (4.8%)

TABLE 3
Laboratory confirmation, HIV clinical stage, and treatment characteristics of the seven patients enrolled

Retro serotype/HIV

Time to complete

BU case  BU confirmation clinical stage SR treatment HIV treatment Treatment outcome wound healing
1 PCR HIV 1 SR 8 Tenofovir, lamivudine, Wound healed with skin grafting 37 weeks
Stage 2 efavirenz + co-trimoxazole
2 PCR, ZN HIV 1 SR 12 Tenofovir, lamivudine, Still dressing wound at 64 weeks Failed to heal
Stage 2 nevirapine + co-trimoxazole of treatment
3 PCR, ZN HIV 1 and 2 SR 12 Tenofovir, lamivudine, Wound reopened after 40 weeks Reopened leg ulcer
Stage 2 efavirenz + co-trimoxazole of discharge still dressing wound
at 52 weeks
4 PCR, ZN HIV 1 Stage 4 SR 8 Co-trimoxazole Patient died of deterioration Censored
of disease
5 PCR, ZN HIV 1 SR 8 Co-trimoxazole Patient died of severe Censored
Stage 4 Staphylococcus aureus
septicemia and severe anemia
26 weeks after completion
of treatment
6 PCR, ZN HIV 1 SR 8 Co-trimoxazole Wound healed after skin grafting 37 weeks
Stage 2
7 PCR, ZN HIV 1 SR 12 Co-trimoxazole Wound healed after skin grafting 36 weeks
Stage 2

BU = Buruli ulcer; HIV = human immunodeficiency virus; PCR = polymerase chain reaction; SR = streptomycin; ZN = Ziehl-Neelsen.
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Figure 1. Emergence of new lesions during streptomycin (SR) treatment in one of the enrolled coinfected patients (case 2). (A) Features of
the first lesion before the start of SR treatment, (B) appearance of a new lesion after 2 weeks of antibiotic treatment, (C) appearance of a third
lesion after 4 weeks of SR treatment, (D) appearance of a fourth lesion after 6 weeks of SR treatment, and (E) increase in wound sizes after
surgical excision and appearance of a fifth lesion after start of the SR treatment. This figure appears in color at www.ajtmh.org.

among general patients attending the same health facility, this
difference was not statistically significant (P value = 0.070). In
contrast, a significant difference (P value = 0.001) was found
with the HIV prevalence of 2.5% among pregnant women
attending the same health facility during the same period.
The cases that were followed had varying disease presenta-
tion, responses to treatment as well as treatment outcomes.
All seven BU/HIV coinfected cases included in the study
presented with category III lesions as compared with 54.47%
of category III lesions in HIV-negative BU cases. Severity of
BU disease did not necessarily reflect the level of underlying
immune suppression especially when using CD4 as the marker,
as a case with CD4 counts below 300 had no multifocal dis-
ease, while another case with CD4 counts above 500 devel-
oped multiple lesions. One of the BU/HIV coinfected patients
developed a chronic osteomyelitis (case 4). This patient was
severely immunosuppressed, as evidenced by a CD4 count of
37 and clinical stage 4 HIV disease. Since osteomyelitis is also
occurring in HIV-negative patients, further studies are
required to establish whether a severe immune suppressed
state increases the risk for developing osteomyelitis. Although
CD4 blood counts were reduced in the six patients analyzed
by histopathology (unfortunately no tissue sample became
available from the patient with the very low CD4 blood count
of 37), substantial numbers of CD4 positive T cells were
found in mixed infiltrates and granulomas emerging in the
treated BU lesions. However, CD8 T cells outnumbered
CD4 T cells in 4/6 patients (Figure 2H and I).

The HIV coinfected BU cases presented here, showed mild
to moderate anemia at admission but severe anemia concom-
itant with new lesions in one patient (case 2). Anemia has
been found to be present at varying degrees in HIV patients,
correlating with the clinical stage and state of immunity of the
patient.>>® However within the cases followed, we found
severe anemia as defined by the CDC even though the CD4
count of the patient was above 500. Literature also supports
that some mycobacteria such as M. tuberculosis and M. avium
complex can cause peripheral blood cytopenia in HIV
patients but no such documentation with M. ulcerans is cur-
rently available.*’ Persistent anemia resulting from a BU/HIV
coinfection could account for the delayed healing of wounds
(median time to wound healing being 37 weeks) of the cases
presented here.

One of the BU-HIV coinfected cases (case 2) developed
new lesions 2 weeks after starting SR treatment, coinciding
with 1 week after starting ART. Whether this occurrence was
a result of the relative early onset of the ART with SR treat-
ment is unclear. The appropriate time to start ART in HIV
patients with opportunistic infection has always been a
dilemma to clinicians since ART can trigger severe IRIS-like
reactions when it is commenced early. On the other hand,
delaying treatment could similarly lead to worsening of the
disease condition and prognoses. With TB/HIV coinfection, it
is recommended that ART should be started 2 weeks into
antimicrobial treatment*®; however, based on a large random-
ized controlled trial it is recommended to delay ART till
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FiGure 2. Emergence of immune infiltrates in the Buruli ulcer (BU) lesion during SR treatment in a representative patient (case 7).
Histological sections were stained either with hematoxylin—eosin (A-E), or with antibodies against CD20 (F), CD3 (G), CD8 (H), or CD4
(I) (counterstain hematoxylin). (A) cross section through a BU lesion presenting with epidermal hyperplasia, an intact dermis, healthy fat cells as
well as fat cell ghosts, a layer of numerous well-defined granulomas, and a necrotic area. Fat cell ghosts (B), granulomas (C), giant cells (D), and
necrosis (E) are shown at higher magnification. Immunohistochemical analysis of the granulomas showed the presence of B-cell clusters (F) as well
as the presence of large numbers of CD3, CD4, and CDS8 positive T cells (G, H, and I). This figure appears in color at www.ajtmh.org.

5 weeks into antimicrobial treatment when managing HIV/
Cryptococcus coinfection.”” Hence, the optimal time to starting
ART may depend on the specific coinfection and known
interactions of some ART with antimicrobial agents. Studies
have shown that taking ART containing nevirapine alongside
SR treatment leads to a decreased C,,x and Cp,;, of nevira-
pine due to interaction with rifampicin.**>" This notwith-
standing, early onset of ART and co-trimoxazole prophylaxis
is highly recommended by WHO preliminary guidelines for
management of HIV/BU coinfection®! to build up immunity
and to fight opportunistic infections associated with HIV as
these could worsen the prognosis of the condition. Here 4/7
BU/HIV coinfected patients did not start with ART treatment
within the study period because of unavailability of an ART
center within or close to the study center. Since HIV testing has
become a standard element in BU management, access to an
ART center should be secured as a part of BU care. The 2/7

study participants who died within the study period as a result
of worsening disease were not started on ART. Possibly, such
mortality could have been averted by early onset of ART.

The duration of SR treatment of 3/7 of the HIV/BU
coinfected cases studied here was extended based on the judg-
ment of the responsible clinicians to 12 weeks, since deterio-
ration of the lesions suggested M. ulcerans ongoing disease
activity after completion of the standard 8 weeks of treat-
ment. However, no laboratory confirmation for the presence
of viable M. ulcerans bacteria before the extension of the
antibiotic treatment was available.

CONCLUSION

Despite the limitations of the small sample size, the diffi-
culties in assessing the immunological statuses of some partic-
ipants, as well as ascertaining the viral loads of the patients,
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results of this study indicate that HIV coinfection could pre-
dispose BU patients to the development of more severe clin-
ical forms (large and multiple lesions) and delayed wound
healing. Although early onset of ART in BU/HIV coinfection
is recommended, systematic studies are required to develop
detailed guidelines for the management of BU/HIV coinfected
patients as there are for TB and Cryptococcus/HIV
coinfections. Further studies would be required to determine
the cumulative effect of the IRIS and paradoxical reactions in
BU/HIV coinfected patients on ART and SR treatments.
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