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Background. Skin lesions are common in advanced HIV infection and are sometimes caused by serious diseases like systemic 
mycoses (SM). AIDS-related SM endemic to Western Cape, South Africa, include emergomycosis (formerly disseminated emmon-
siosis), histoplasmosis, and sporotrichosis. We previously reported that 95% of patients with AIDS-related emergomycosis had skin 
lesions, although these were frequently overlooked or misdiagnosed clinically. Prospective studies are needed to characterize skin 
lesions of SM in South Africa and to help distinguish these from common HIV-related dermatoses.

Methods. We prospectively enrolled HIV-infected adult patients living in Western Cape, South Africa, with CD4 counts ≤100 
cells/μL and widespread skin lesions present ≤6 months that were deemed clinically compatible with SM. We obtained skin biopsies 
for histopathology and fungal culture and collected epidemiological and clinical data.

Results. Of 34 patients enrolled and in whom a diagnosis could be made, 25 had proven SM: 14 had emergomycosis, and 3 each 
had histoplasmosis and sporotrichosis; for 5 additional patients, the fungal species could not be identified. Antiretroviral therapy 
(ART) had been initiated in the preceding 4 weeks for 11/25 (44%) patients with SM (vs no patients without SM). Plaques and scale 
crust occurred more frequently in patients with SM (96% vs 25%, P = .0002; and 67% vs 13%, P = .01, respectively).

Conclusions. Recent ART initiation and presence of plaques or scale crust should make clinicians consider SM in patients with 
advanced HIV infection in this geographic area. Clinical overlap between SM and other dermatoses makes early skin biopsy critical 
for timely diagnosis and treatment.
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Cutaneous lesions are among the earliest and most common 
complications of HIV-1 infection, experienced at some point by 
90% of HIV-infected persons [1]. The burden of HIV-associated 

skin disease may be even higher in resource-limited settings, 
influenced by poverty, climate, hygiene, and other poorly 
understood host factors [2]. Cutaneous lesions may also be 
early signs of serious and potentially fatal systemic diseases, 
and timely recognition of these lesions is a critical challenge for 
clinicians caring for patients with HIV [3].

In sub-Saharan Africa, the challenges of diagnosing and 
managing HIV-related skin diseases are compounded by high 
patient burdens, limited access to dermatologists [4], and a 
scarcity of published experience in these settings [2], specifi-
cally in patients with darker skin (ie, Fitzpatrick scale skin 
types IV to VI) [2, 5]. Moreover, geographically restricted dis-
eases that are infrequently encountered elsewhere may exist in 
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resource-limited settings [2]. Consequently, patients with treat-
able diseases may go undiagnosed and untreated.

The objectives for this study were to prospectively charac-
terize HIV-infected patients with cutaneous lesions caused by 
systemic mycoses endemic to South Africa and to identify epi-
demiological and clinical findings that may help to distinguish 
these from other dermatoses.

METHODS

This study was performed at publicly funded health care facil-
ities in the greater metropole of Cape Town, Western Cape 
Province, South Africa, from December 2014 to January 2016. 
We prospectively enrolled patients who met the following cri-
teria: adults (age ≥ 18 years) with HIV-1 infection, CD4 lym-
phocyte count (CD4) ≤100 cells/μL, and widespread cutaneous 
lesions present for ≤6  months, which were considered by an 
attending or consulting clinician to be compatible with a sys-
temic mycosis.

Demographic, historical, and clinical details were collected 
from patient interviews and chart reviews. Certain occupa-
tions including construction, forestry, agriculture, and hor-
ticulture/landscaping were designated a priori as likely to be 
associated with exposure to soil. Clinical photographs were 
taken and reviewed by an experienced dermatologist blinded 
to diagnosis. Skin lesion morphology and pattern of healing 
were recorded. Patients meeting all enrollment criteria pro-
vided informed written consent for enrollment as well as for 
obtaining potentially identifiable photographs for publications. 
Two skin biopsies were taken from each patient: 1 was fixed 
in formalin for histopathological examination (periodic acid-
Schiff [PAS] and/or Grocott’s methenamine silver stain were 
performed on all cases), and the other was transferred in ster-
ile saline for fungal culture. For the latter, Sabouraud agar was 
inoculated with pulverized tissue and incubated at 30°C for 6 
weeks. All fungal growth was examined morphologically, and 
identification was confirmed using amplification and sequenc-
ing of the internal transcribed spacer (ITS) region of the 
rRNA gene using ITS2 and ITS4 primers [6]. In cases where 
yeasts were seen on histopathological examination but fun-
gal cultures were negative, polymerase chain reaction (PCR) 
was performed on skin biopsy tissue (either unfixed or paraf-
fin-embedded tissue) by amplification and sequencing of ITS. 
Blood was collected in BACTEC FAN aerobic bottles (Becton 
Dickinson, Franklin Lakes, New Jersey) and/or BACTEC 
Myco/F Lytic (Becton Dickinson) mycobacterial/fungal cul-
ture bottles for some cases, as determined by the attending 
clinicians. Urine was tested for Histoplasma antigen using an 
analyte-specific reagent enzyme immunoassay (EIA) targeting 
H. capsulatum galactomannan (Immuno-Mycologics [IMMY], 
Norman, Oklahoma). Cryptococcal antigen testing of serum 
used a lateral flow assay (IMMY). Other diagnostic tests were 
ordered by the treating doctors as clinically indicated.

A systemic mycosis was defined by the histological visualiza-
tion of yeasts in the dermis, or isolation of a pathogenic fungus 
via culture from a normally sterile site. Patients were classified 
as having possible systemic mycoses if either of the antigen tests 
(Histoplasma antigenuria or cryptococcal antigenemia) were 
positive but the microbiological and histopathological tests 
were negative. Patients were considered to not have systemic 
mycoses if histopathological, microbiological, and antigen tests 
were all not suggestive of this diagnosis.

Statistical analysis included Fisher’s exact test for compari-
sons of categorical data and Mann-Whitney U test for compar-
isons of nonparametric variables using Social Science Statistics 
(http://www.socscistatistics.com/, accessed December 2016). 
Comparisons were made between patients with proven sys-
temic mycoses and those with other diagnoses; in a sensitivity 
analysis, an additional patient with possible systemic mycosis 
was also included. We defined statistical significance as a P 
value ≤.05.

This study was approved by the human research ethics 
committees of University of Cape Town (HREC 138/2014), 
Stellenbosch University (N14/02/011), Institute of Tropical 
Medicine/University of Antwerp (ITG 926/14), and the institu-
tional review boards of each hospital.

RESULTS

We screened 67 patients for enrollment during the study period. 
Twenty-eight patients were excluded: 4 patients declined par-
ticipation, and 24 patients did not meet all enrollment criteria. 
Thirty-nine patients were thus enrolled in the study.

All patients had skin biopsies and clinical evaluations. In 5 
patients, neither clinical nor histopathological diagnoses could 
be established, and they were excluded from further analysis. 
A diagnosis was made by histopathological examination of skin 
biopsy tissue in 31 patients; in 3 other patients, histopathological 
examination alone was insufficient to make the diagnoses; these 
were diagnosed by clinical or clinicopathological assessments.

Among the 34 patients included in the analysis, a diagnosis of 
systemic mycosis was proven by histopathological examination 
of skin biopsy in 25 patients. Of these, fungal species identity 
was proven by culture or molecular identification in 20 (80%). 
The fungal pathogens identified were E. africanus in 14 patients, 
and H. capsulatum and Sporothrix schenckii in 3 patients each. In 
5 other patients with systemic mycoses proven by histopatholog-
ical examination of skin, putative fungal pathogens could not be 
identified by culture (n = 4) and/or amplification and sequenc-
ing of ITS from either paraffin-embedded skin tissue (n = 3) or 
direct skin biopsy (n = 1). Histopathological examination was 
unable to reliably discern the causative pathogen (Figure 1).

In 8 patients, a diagnosis other than systemic mycosis was made. 
In 4 patients, histopathological examination of skin biopsy tissue 
established alternative diagnoses including syphilis (n = 2), bacil-
lary angiomatosis (n = 1), and cutaneous tuberculosis (n = 1). In 3 
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other patients, diagnoses were reached through clinicopathological 
correlation, including papular pruritic eruption (PPE, n = 2) and 
lichen planus (n = 1). In 1 patient, a clinical diagnosis was made 
of bacillary angiomatosis, supported by therapeutic response of 
classically appearing skin lesions to empiric doxycycline (despite a 
nondiagnostic skin biopsy); serology was not performed.

For 1 additional patient, a diagnosis of possible systemic 
mycosis was made. For all comparative analyses between 
patients with and without systemic mycoses, the inclusion of 
this patient did not significantly affect results. This patient is not 
considered in subsequent analyses or in the tables.

Epidemiological details and clinical histories of patients are 
presented in Table 1. Cutaneous lesions began ≤4 weeks after 
ART initiation in 11 (44%) patients with proven systemic 
mycoses; in contrast, in no patients without proven systemic 
mycoses did lesions begin ≤4 weeks after ART initiation. 
Preexisting skin lesions worsened (became larger or more 
numerous) following ART initiation in 5 patients with systemic 

mycoses, but not in any patients without systemic mycoses. 
Fever, cough, and recent weight loss were common among all 
patients enrolled and did not differ between patients with and 
without systemic mycoses. Comparing patients with and with-
out systemic mycoses failed to reveal significant differences in 
duration of skin lesions or subjective features of skin lesions (ie, 
presence of pruritus or painfulness).

Photographs of cutaneous lesions were collected for 33 patients 
(97%). Characteristics of cutaneous lesions by examination are 
presented in Table 2. In most patients, polymorphic skin lesions 
were noted on examination. Cutaneous plaques, scale crusts, and 
rims of erythema were more common in patients with systemic 
mycoses (P = .0002, P = .01, and P = .01, respectively), while pap-
ules, nodules, patches, and ulcers were common in both groups. 
Photographs of selected cutaneous lesions in patients diagnosed 
with systemic mycoses are shown in Figure 2.

Among all patients enrolled, the median CD4 count was 28 
cells/µL (interquartile range [IQR], 10–45 cells/µL), with no 

Figure 1. Histopathology of skin biopsies from patients with systemic mycoses. (A) Sporothrix schenckii. Ovoid yeast-like forms that measure 2–8 μm in size (long arrows), 
as well as elongated “cigar bodies” that vary in diameter from 2–4 and in length from 4–10 μm (short arrows). The larger size of the yeast-like forms and the presence of 
elongated forms are helpful to distinguish S. schenkii from Histoplasma capsulatum and Emergomyces africanus (Periodic Acid Schiff [PAS], ×1000). (B) H. capsulatum. Round 
to ovoid yeasts that vary in size from 2–3 to 3–5 μm with single budding nuclei and thin walls. Intra- and extracelluar oragnisms are present (arrows; PAS, ×1000). (C and D) 
E. africanus. Morphological features of fungal elements in tissue sections simulate the yeasts of H. capsulatum in particular (arrows; PAS, ×1000).
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significant differences between patients with and without sys-
temic mycoses. There were no significant differences in the pro-
portion of patients with abnormal chest x-rays, anemia, or liver 
enzyme abnormalities according to whether systemic mycoses 
were diagnosed (data not shown). Examples of typical chest 
x-ray abnormalities in patients with HIV-associated emergo-
mycosis are shown in Figure 3.

Among patients diagnosed with systemic mycoses, fungal 
culture and PCR of skin biopsy tissue yielded the diagnosis 
in 17/22 (77%) and 2/7 (14%) of cases, respectively. Aerobic 
and mycobacterial/fungal blood cultures were positive in 0/11 
and 4/17 patients, respectively. Urine Histoplasma antigen was 
detected in 4/17 (24%) of cases, including 3/10 patients with 
emergomycosis (23.99, 2.46, and 5.39 EIA units, respectively), 
2/2 patients with histoplasmosis (54.97 and 89.43 EIA units, 
respectively), and none of 2 patients with sporotrichosis tested.

Of 25 patients who ultimately were diagnosed with systemic 
mycoses, 6 (24%) died, 17 (68%) survived, and 2 (8%) were lost 
to follow-up. For 17 survivors, the median follow-up duration 

was 12  months (IQR 10–15  months). One death occurred 
prior to diagnosis; skin biopsy histopathology and fungal cul-
tures were only reported as positive after death. Treatment 
with amphotericin B deoxycholate (1 mg/kg) was started in 24. 
Among these, 1 patient died within 24 hours and another within 
48 hours of initiating therapy. Twenty-two patients (88%) com-
pleted 10–14 days of amphotericin B; thereafter, 21 (84%) were 
switched to itraconazole, and another 1 patient left against 
medical advice without further therapy (and subsequently 
relapsed after 8  months). Three patients (12%) died during 
the itraconazole phase at 2, 8, and 10 weeks after completion 
of amphotericin B, respectively; systemic mycoses were impli-
cated in the causes of death, with documented noncompliance 
to itraconazole and ART for 1 patient. Two patients (8%), both 
of whom survived, experienced skin biopsy culture-positive 
relapses despite reported compliance to itraconazole: 1 patient 
with sporotrichosis developed worsening cutaneous lesions 
after 2 weeks of itraconazole, and another with emergomyco-
sis developed dense fleshy lesions on his nose 7  months into 

Table 2. Morphology of Skin Lesions in Patients With Advanced HIV Infection and Recent-Onset, Widespread Skin Lesions Suspicious for Systemic 
Mycoses

Systemic Mycoses (n = 24) Other Diagnoses (n = 8) a P Value

Plaques 23 (96) 2 (25) .0002

Papules 19 (79) 5 (63) .4

Patches 6 (25) 2 (25) 1.0

Nodules 24 (100) 8 (100) 1.0

Ulceration 17 (71) 5 (63) .7

Scale crust 16 (67) 1 (13) .01

Dry scale 12 (50) 3 (38) .7

Erythema 22 (92) 6 (75) .3

Rim of erythema 16 (67) 1 (13) .01

Data are number/total number (%). Data missing for 1 patient with systemic mycosis.
aOther diagnoses included tuberculosis (n = 1), syphilis (n = 2), papular pruritic eruption (n = 2), bacillary angiomatosis (n = 2), and lichen planus (n = 1).

Table 1. Epidemiological Features and Clinical Histories of Study Patients With Advanced HIV Infection and Recent-Onset, Widespread Skin Lesions 
Suspicious for Systemic Mycoses

Epidemiological or Clinical Characteristics
Systemic Mycoses

(n = 25)
Other Diagnoses 

(n = 8)a P Value

Age, median (IQR), y 35 (31–42) 36 (35–45) .5

Male 20 (75) 5 (63) .4

Occupational risk for exposure to disturbed soil 8 (32) 0 (0) .2

Appearance of skin lesions ≤4 weeks after ART initiation 11 (44) 0 (0) .03

Preexisting skin lesions that worsened after ART initiation 5 (20) 0 (0) .3

 Duration of skin lesions, median (IQR), wk 4 (3–10) 8 (4–12) .6

 Skin lesions pruritic 7 (28) 2/6 (33) 1.0

 Skin lesions painful 5 (20) 1/6 () 1.0

Fever 15/22 (68) 4/7 (57) .7

Weight loss 23 (92) 4/5 (80) .4

Cough 17 (68) 3/6 (50) .6

Upper respiratory tract complaint 16 (64) 2 (25) .2

Data are number/total number (%) unless otherwise specified.

Abbreviations: ART, antiretroviral therapy; IQR, interquartile range.
aOther diagnoses included tuberculosis (n = 1), syphilis (n = 2), papular pruritic eruption (n = 2), bacillary angiomatosis (n = 2), and lichen planus (n = 1).
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itraconazole therapy. Two patients (8%), both foreign nationals, 
were lost to follow-up at 1 month after discharge and could not 
be traced.

Antiretroviral therapy was an integral component of manage-
ment for all patients. For patients with systemic mycoses who were 
ART-naïve, ART was initiated 14 days after starting amphotericin 
B (ie, usually corresponding with de-escalation to itraconazole). 
In patients who had defaulted ART, these were restarted with 
adherence counseling at 14 days after starting antifungal therapy. 
Where patients were already taking ART, this was continued or 
modified if there was evidence of virological failure or concern 
of drug-drug interactions. For both ART-naïve and -experienced 
patients, regimens with lopinavir/ritonavir were selected with 
itraconazole dose adjustment (to 200 mg daily) were selected 
over those with efavirenz due to drug-drug interactions known to 
increase exposure with the former and decrease exposure with the 
latter [7]. No cases of paradoxical immune reconstitution inflam-
matory syndrome (IRIS) were reported.

DISCUSSION

In this cross-sectional observational study, we characterized the 
clinicopathological spectrum and microbiological investiga-
tions of South African adults with advanced HIV infection and 
recent-onset, widespread cutaneous lesions. Features that were 
significantly associated with systemic mycoses in this cohort 
included recent initiation of ART and the presence of plaques 
and scale crust.

In the greater metropole of Cape Town, emergomycosis was 
the most common systemic mycosis diagnosed in this patient 
population: 14 patients were diagnosed with emergomycosis, 
versus 3 each with histoplasmosis and sporotrichosis over a 
14-month enrollment period.

This study confirms prior reports from endemic areas that sys-
temic mycoses frequently present soon after starting ART, sug-
gesting an unmasking IRIS [8, 9]. Cutaneous lesions began within 
4 weeks following ART initiation in 40% of patients with systemic 
mycoses. This is consistent with the findings of Nacher et al. from 

Figure 2. Selected cutaneous lesions of persons with advanced HIV infection and generalized, recent-onset skin lesions suspicious for systemic mycoses. Lesions shown 
are from patients with proven systemic mycoses caused by Emergomyces africanus (A–E), Sporothrix schenckii (F–H), and Histoplasma capsulatum (I–K).
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French Guyana, who reported that HIV-infected patients who 
were initiated on ART within the preceding 2 months were more 
likely to be diagnosed with disseminated histoplasmosis com-
pared with untreated patients [9]. Although unmasking IRIS after 
ART initiation occurs with other diseases [10], our findings sug-
gest that the appearance or worsening of cutaneous lesions after 
ART initiation should prompt consideration of systemic mycoses 
in endemic areas. In contrast with apparent episodes of unmask-
ing IRIS, no episodes of paradoxical IRIS were observed [11].

A retrospective study of South African patients with proven 
emergomycosis reported on the yields of diagnostic investiga-
tions [8]. Whereas in the retrospective series 9 out of 37 patients 
(24%) had aerobic blood cultures positive for E. africanus [8], in 
our prospective series aerobic blood cultures were positive in none 
of the 11 patients with systemic mycoses, including 6 patients 
with emergomycosis. In contradistinction to the findings of the 
retrospective series, which reported the isolation of E. africanus 
from mycobacterial/fungal blood culture bottles in 15 of 25 (60%) 
patients with emergomycosis [8], we found that these samples 
were positive in just 4 of 17 patients (24%) with proven systemic 
mycoses, including 3 of 11 (27%) with emergomycosis. The reason 
for the lower yield of diagnostic tests in the present study is likely 
a reflection of ascertainment bias in the prior study; that is, the 
inclusion only of patients in whom E. africanus was successfully 
cultured inflated the yield of culture-based investigations.

Systemic mycoses carry poor prognoses in patients with 
advanced immunodeficiencies including HIV [12]. Among 52 
immunocompromised South African patients reviewed with 
emergomycosis, the case-fatality rate was 50% [8]. Of 25 patients 
with proven systemic mycoses in the current series, 24% died 
and another 12% were lost to follow-up. Among 14 patients 
with proven emergomycosis, 21% died and 14% were lost to fol-
low-up. The apparent lower case-fatality rate in the present study 

likely reflects earlier diagnosis of patients that resulted from 
performing skin biopsies: In the retrospective series of immuno-
compromised patients with emergomycosis, deaths occurred in 
13 of 36 (39%) patients in whom skin biopsies were performed, 
compared with 12 of 16 (75%) patients in whom skin biopsies 
were not performed [8]. Of those 12 patients, only in 2 (17%) 
was an antemortem diagnosis of a systemic mycosis established 
[8]. Taken together, these data suggest that skin biopsies play a 
crucial role in the timely diagnosis and, ultimately, survival of 
immunocompromised patients with systemic mycoses.

Our study does have important limitations. Because we only 
enrolled patients clinically suspected by infectious disease phy-
sicians, dermatologists, and/or HIV practitioners of having sys-
temic mycoses, these results are not generalizable to patients in 
whom systemic mycoses are not suspected. Moreover, the spe-
cific variables that guided these clinical assessments were left 
undefined, and the decision of whether a systemic mycosis was 
suspected instead relied on the clinical judgement of individ-
ual physicians. On the other hand, our retrospective data sug-
gested protean clinical manifestations of emergomycosis [8], the 
most common AIDS-related systemic mycosis endemic to our 
setting, and use of rigid eligibility criteria (such as presence of 
fever and/or an abnormal chest x-ray, as examples) in the cur-
rent study would likely have excluded some cases of systemic 
mycoses. Alternatively, the recruitment strategy may have inad-
vertently selected for confounders and/or introduced selection 
bias. For instance, recruitment may have been biased toward 
patients who were more ill or more likely to access specialist 
care. Another limitation of our study is the small sample size, 
which precluded multivariate analyses of factors associated with 
systemic mycoses. In addition, the small number of patients with 
histoplasmosis and sporotrichosis limits comparisons between 
mycoses. It is also important to note that not all investigations 

Figure 3. Chest x-rays from 2 HIV-infected patients with E. africanus infection diagnosed by skin biopsy and in whom pulmonary tuberculosis was excluded. (A) Diffuse, 
bilateral reticulonodular infiltrates. (B) Bilateral reticulonodular infiltrates with multifocal airspace disease and bilateral hilar involvement.
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were performed in all patients, which may have resulted in mis-
classification of patients and limits our ability to evaluate some 
diagnostic tests. Finally, it is possible that patients were misclas-
sified as not having systemic mycoses due to limitations in avail-
able diagnostic tests (eg, due to sampling error of skin biopsies).

Given the existence of overlap in the clinical presentations of 
systemic mycoses compared with other dermatoses in patients 
with advanced HIV infection, and the fact that AIDS-related 
systemic mycoses are universally fatal without treatment [8, 11, 
13], it is critical that effective diagnostic tools are available for 
clinicians in endemic areas. Fortunately, skin biopsy for his-
tological examination is an existing test with many favorable 
characteristics: It is simple to perform, relatively noninvasive, 
inexpensive, has the potential to provide results rapidly, and is 
sensitive for diagnosing systemic mycoses involving the skin. 
Nonetheless, our own experiences suggest that HIV-related 
cutaneous lesions are infrequently biopsied in South Africa, 
begging the question: Why not? Possible factors include high 
burdens of HIV-infected patients, failure of clinicians to rec-
ognize the significance of cutaneous lesions in systemically ill 
HIV-infected patients, limited access to dermatologists and 
dermatopathologists, lack of training in performing skin biop-
sies, and inadequate access to biopsy instruments. Attenuating 
the morbidity and mortality caused by AIDS-related mycoses 
will require addressing these challenges.
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