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1  Epidemiology

In many Buruli ulcer (BU) endemic countries worldwide there is also a high HIV 
prevalence. This is especially the case in Africa with adult HIV prevalence rates 
between 1 and 5% in BU endemic countries. Evidence from Benin, Cameroon, 
Ghana and Gabon suggest that HIV may increase the risk of BU [1–5]. For example, 
in the Médecins Sans Frontières programme in Akonolinga, Cameroon, the preva-
lence of HIV was approximately 3–6 times higher in BU treated patients compared 
to the regional estimated HIV prevalence (37% vs 8% in women; 20% vs 5% in 
men; and 4% vs 0.7% in children) [2]. Likewise in Benin, in one region patients 
with BU were eight times more likely to have HIV infection than those without BU 
(2.6% vs 0.3%) [3], and in another region adults with BU were five times more 
likely to have HIV compared to the regional estimated HIV prevalence (5.0% vs 
1.1%) [4]. In Ghana HIV prevalence was 4–5 times higher in BU patients than those 
without BU (5% vs 0.9% in one study and 8.2% vs 2.5% in another study) [1, 6]. 
Therefore, there is a significant potential for the two infections to overlap in the 
same individual and HIV needs to be considered in all BU patients in settings with 
high background HIV prevalence.
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2  Clinical Effects of BU-HIV Co-Infection

HIV appears to affect the clinical presentation and severity of BU disease with a 
reported increased incidence of multiple, larger and ulcerated BU lesions in HIV- 
infected individuals (Fig. 1) [1, 2, 4, 5]. In Cameroon BU-HIV co-infected patients 
have a median lesion size of 5.5 cm (equivalent to WHO category 2) and up to 24% 
have multiple BU lesions (equivalent to WHO category 3) [2]. This results in 
increased patient morbidity as well as more time and resources required to treat 
lesions, and increased rates of long-term disability. Additionally it appears that the 
presence and severity of BU may reflect the level of underlying immune suppres-
sion in an HIV-infected person. In Akonolinga, Cameroon, 80% of patients with 
category 2 or 3 BU lesions had a CD4 count ≤500 cells/mm3 compared to 55% of 
those with category 1 lesions, and the main lesion size was significantly increased 
with decreasing CD4 cell counts [2].

BU-HIV co-infected patients often present with severe immunosuppression and 
thus in urgent need of antiretroviral therapy (ART). In Akonolinga, 22% of patients 
diagnosed with BU were classified as having advanced HIV disease (defined as CD4 
counts ≤200 cells/mm3) and 48% had CD4 counts between 200 and 500 cells/mm3 
[2]. In this programme, mortality in BU-HIV co-infected patients treated for BU with-
out ART was significantly higher than for HIV non-infected BU patients (11% vs 1%, 
p < 0.001). This is despite median CD4 cell counts at baseline among the 8 deceased 
HIV-infected patients being only moderately reduced at 229 cells/mm3, levels usually 
not associated with such a high mortality rate. Death occurred early with a median 
time to death post BU diagnosis of 41.5 days and none had received ART. This sug-
gests that a delay in ART initiation until after the completion of the recommended 
8 weeks BU antibiotic treatment may adversely affect mortality rates [2]. In Ghana, 

Fig. 1 Bilateral severe BU 
lesions on the lower limbs 
of an HIV co-infected 
patient
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during the management of BU lesions, two of four patients (50%) who did not start 
ART died compared with none of three (0%) who commenced ART [1]. In Gabon, all 
nine (100%) patients with known HIV infection died during the treatment of BU, 
although data regarding their ART status was not reported [5]. There are also several 
case reports describing deaths in BU-HIV patients not commenced on ART [7–9].

3  Diagnosis

It is not known whether co-infection with HIV affects the sensitivity or specificity 
of BU diagnostic tests, but it appears unlikely. Therefore recommended methods of 
BU diagnosis are the same as for HIV negative patients. This includes mainly 
IS2404 PCR testing of specimens, and microscopic detection of acid fast bacilli in 
stained smears from wound specimens [10]. As BU patients appear to represent a 
sentinel group with a higher prevalence of HIV, and knowing that HIV status will 
affect treatment options and may influence mortality and BU outcomes, it is recom-
mended that all BU patients presenting in settings with a high prevalence of HIV 
have their HIV status determined by offering quality provider-initiated HIV testing 
and counseling [11].

4  Management of BU-HIV Co-Infection

The management of BU-HIV co-infection presents a complex and challenging situ-
ation for clinicians involved in patient care. Effective management requires atten-
tion to the treatment of each infection, but also consideration of the potential 
interactions between the treatments.

4.1  BU Treatment

If the patient is not already on ART, BU treatment should be commenced first, with 
combination antibiotic treatment. This is recommended prior to commencing ART 
for HIV to minimize pill burden and avoid drug interactions and side effects in the 
early stages of BU treatment, to allow the time needed for patient preparation for 
ART, and to follow the usual principle of HIV care to treat and stabilize any co- 
infections prior to commencing ART [12].

In 2017 the WHO Technical Advisory Group on BU decided that the WHO rec-
ommendation for BU treatment in Africa should be changed to rifampicin 10 mg/kg 
daily up to a maximum of 600 mg/day plus clarithromycin 7.5 mg/kg twice daily 
(up to a maximum of 1000 mg daily). However, due to potential drug interactions 
this combination should be used with caution. An alternative is rifampicin 10 mg/kg 
daily up to a maximum of 600 mg/day plus moxifloxacin 400 mg daily. The use of 
the combination of rifampicin and streptomycin is no longer recommended due to 
unacceptable toxicity levels such as renal dysfunction and ototoxicity, drug 
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interactions with tenofovir, as well as the negative effects on adherence of daily 
painful injections. There is no evidence that the duration of BU antibiotic treatment 
needs to be prolonged beyond the standard recommended 8-week course for 
BU-HIV co- infected patients [13].

4.2  HIV Treatment

As currently recommended for all HIV-infected individuals, a CD4 cell count 
should be determined for all BU-HIV positive patients to assess the level of HIV- 
associated immune suppression. If the CD4 cell count is equal to or <350 cells/mm3 
then prophylactic cotrimoxazole (960 mg tablet daily) should be commenced imme-
diately to reduce mortality, morbidity and HIV disease progression [14]. If a CD4 
cell count is not available and the patients have advanced HIV disease (WHO clini-
cal stages 3 or 4) they should likewise receive cotrimoxazole prophylaxis. In areas 
with high prevalence of malaria and/or bacterial infections, cotrimoxazole should 
be commenced regardless of CD4 cell count in all BU-HIV-infected patients and 
continued for life. Patients with advanced HIV disease are at risk of a range of other 
opportunistic infections including cryptococcal meningitis, and it is recommended 
to screen with a cryptococcal antigen test if the CD4 cell count is <200 cells/mm3, 
and assess for danger signs of severe illness [14].

If patients are already receiving ART then this should be continued. All patients 
with active BU disease who are known or diagnosed as HIV positive but not on ART 
should initiate ART. This aims to reduce HIV associated mortality and morbidity, and 
HIV transmission [15]. Furthermore, as the immune system plays an important role in 
curing BU disease and in healing lesions, optimization of immunity with ART may be 
important to combat BU disease and potentially improve treatment outcomes (healing 
times, cure rates, long-term disability and recurrence rates). It has been found that in 
BU-HIV coinfected patients, a CD4 cell count >500 cells/mm3 was associated with a 
reduction in the time needed to heal BU lesions by more than 50% compared to those 
with a CD4 count ≤500 cells/mm3 [2]. This suggests that healing times are signifi-
cantly more prolonged among immune suppressed HIV positive individuals.

ART should begin as soon as possible after the start of BU treatment, preferably 
within 8 weeks, and as a priority in those with a CD4 cell count <350 cells/mm3 or 
WHO stage 3 or 4 disease. Patients with advanced HIV are at immediate risk of 
further life-threatening opportunistic infections and delay in ART initiation may 
result in significant HIV-associated morbidity and mortality. As described earlier, 
this risk appears to be significant in BU-HIV co-infected patients, perhaps related to 
an increased risk of bacterial sepsis from secondarily infected BU lesions. Therefore, 
early reconstitution of immunity with ART in advanced BU disease may be impor-
tant. Furthermore, this recommendation to start early also takes into account the fact 
that in routine programmes there may be delays in ART initiation whilst patients 
wait for assessment, training and availability of ART after completing their BU 
treatment. Also, as patients may receive BU treatment at a significant distance from 
ART centers, they may be lost to HIV care if ART initiation is delayed [16].
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It is possible that early initiation of ART will lead to an increased incidence of 
paradoxical reactions associated with immune reconstitution when combining BU 
antibiotic treatment and ART [1, 17, 18]. This may lead to significant tissue damage 
and undesired consequences, especially if lesions are in sensitive areas (e.g. the 
face) (Fig. 2). Thus care needs to be taken when initiating ART. If severe paradoxi-
cal reactions occur ART should be continued and the use of prednisolone to mini-
mize the severity of the effects should be considered [17, 19].

4.3  HIV and BU Treatment Interactions

There are a number of important issues regarding the use of antiretroviral drugs in 
patients receiving antibiotic treatment for BU. Firstly, as recommended for TB/HIV 
patients on ART using rifampicin containing regimens, the non-nucleoside reverse 
transcriptase inhibitor (NNRTI) component of the ART regimen should be efavirenz 
[20]. If this option is not available or appropriate then nevirapine can be used, but the 
lead-in dose of nevirapine should be omitted in the presence of rifampicin at the start 
of treatment. Additionally, caution should be exercised in the use of nevirapine par-
ticularly in patients with high or unknown CD4 cell-counts at initiation due to a 
potential increased risk of hypersensitivity and Stevens Johnson’s syndrome [21]. 
Close monitoring during the initial weeks of therapy is recommended when nevirap-
ine is initiated in these patients. Another alternative in adults and non-pregnant 
women is the integrase inhibitor dolutegravir which is preferred over efavirenz as a 
first-line antiretroviral in high-income settings and is being introduced in low- and 
middle-income settings. However, due to an interaction with rifampicin, it is cur-
rently recommended that the dose of dolutegravir should be doubled to 100 mg daily.

There are concerns about significantly reduced levels of protease inhibitor (PI) 
medications and increased toxicity when they are used with rifampicin and there-
fore they are ideally avoided during BU antibiotic treatment. If the patient is already 
receiving a PI-based regimen, and they are NNRTI-naïve and not infected with the 

Fig. 2 A severe paradoxical 
reaction associated with a 
severe BU lesion on the left 
ankle of an HIV co-infected 
patient 2 weeks after 
commencing antiretroviral 
treatment
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HIV-2 virus, the PI-based regimen should be changed to an NNRTI-based regimen 
using efavirenz. If they are not NNRTI-naïve or are infected with HIV-2 virus, then 
the recommended PI regimen to use is lopinavir/ritonavir (LPV/RTV) at either dou-
ble dose (800 mg/200 mg twice daily) or standard LPV dose with increased dose of 
RTV (400 mg/400 mg twice daily). However this combination in higher doses is 
frequently associated with high levels of toxicity and requires close clinical and 
laboratory monitoring. Again an alternative, if available, is for the integrase inhibi-
tor dolutegravir to replace the PI during the 8-week BU treatment.

Efavirenz can reduce clarithromycin levels by up to 39% [22] which likely fur-
ther compounds the known significant reduction of clarithromycin levels when co- 
administered with rifampicin [23]. Although the clinical consequences of these 
interactions are unknown, it could potentially lead to reduced effectiveness of the 
rifampicin/clarithromycin regimen for BU treatment, with secondary treatment fail-
ure and drug resistance. Increased toxicity is also reported when the two drugs are 
combined, with 46% of patients reported to develop a rash [24]. Therefore this 
combination should be used with caution. The alternative that avoids this interaction 
is rifampicin 10 mg/kg daily up to a maximum of 600 mg/day plus moxifloxacin 
400 mg daily. This regimen has the added benefit of reducing the risk of rifampicin 
resistant TB if BU treatment is used in patients also infected with undetected drug 
sensitive active tuberculosis [25].

4.4  Children

All children should be commenced on ART as soon as possible within 8 weeks of the 
start of BU treatment. Efavirenz is not approved for clinical use in children <3 years 
of age. Therefore in this age-group if initiating ART whilst on BU treatment with 
rifampicin, nevirapine should be used instead of efavirenz at a dose of 200 mg/m2. 
An alternative is to use a triple NRTI ART regimen (AZT/3TC/ABC or AZT/3TC/
TDF). If already on a PI-based ART regimen when commencing BU treatment with 
rifampicin, LPV/RTV can be continued but the dose of ritonavir should be increased 
to achieve a 1:1 ratio with LPV. Alternative options include either replacing the LPV/
RTV with nevirapine at a dose of 200 mg/m2 or using a triple NRTI regimen.

4.5  Tuberculosis

All patients should be actively screened for tuberculosis (TB) before commencing 
BU treatment and before starting ART [26]. As most BU-HIV co-infected patients 
live in highly endemic areas for TB, there is a significant risk of TB co-infection. As 
HIV-infected patients have a higher risk of TB reactivation, especially when severely 
immunosuppressed, there is a risk of co-existent active TB disease. Therefore it is 
important to exclude active TB disease prior to commencing BU treatment, as BU 
treatment regimens are not adequate to treat active TB, which may result in 
TB-related mortality and morbidity and the development of drug resistant TB. For 
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those with symptoms suggestive of TB, this includes the use of Xpert MTB/RIF on 
sputum, and if CD4 count ≤100 cells/mm3 or the patient is seriously ill (at any CD4 
cell count) the use of LF-LAM on urine. In those without symptoms of TB, TB 
preventative treatment should be started according to local guidelines [14].

4.6  Service Provision

BU patients found to be HIV-positive should be referred to clinicians trained in clini-
cal management of HIV infection. Ideally, management should be integrated within 
the BU treatment centres to facilitate timely initiation of ART and avoid loss of 
patients to follow up which may occur during an external referral process for HIV 
care. If HIV management capacity in BU treatment centres is not possible, then 
referral to the nearest HIV treatment centre for care is recommended. Good coopera-
tion between the BU and HIV treatment programmes at local, regional and national 
levels should be implemented to ensure the highest standard of care for BU-HIV 
co-infected patients. Approaches to support adherence to drug treatments for BU and 
HIV should be integrated, and programmes should implement a monitoring and 
reporting system to monitor and evaluate the outcomes of BU-HIV interventions.
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