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Abstract Sporotrichosis is a fungal infection of man and
animals caused by Sporothrix complex. It usually presents
as a lymphocutaneous form, but disseminated disease may
occur. Given the paucity of data about HIV/AIDS and
sporotrichosis co-infection, a systematic review of reported
cases of HIV-associated sporotrichosis found via Pubmed
(1984-2013) was done. A total of 39 papers were included,
and 58 patients’ data analyzed. Thirty-three (56.9 %) cases
were from Brazil and 18 (31 %) from the USA. Patients’
mean age was 37.8 £ 10.4 years; males predominated
(84.5 %). The median CD47 cell count was 97 cells/mm?>.
The most common clinical forms were disseminated and
disseminated cutaneous with 33 (56.9 %) and 10 (17.5 %)
patients, respectively. There was a correlation between
CD4" count and clinical categories (p = 0.002). Mortality
was 30 % and there was a correlation between central nerv-
ous system involvement and death (p < 0.001).
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Introduction

Sporotrichosis, classically known as rose gardener’s dis-
ease, is an infection of man and animals caused by the
dimorphic fungus—Sporothrix complex—which included
four distinct species: S. globosa, S. brasiliensis, S. Mex-
icana and S. schenckii [1]. It may present as an acute or
chronic and cutaneous or lymphocutaneous, as well as
disseminated disease, especially in immunocompromised
hosts. It usually manifests in isolated cases or as outbreaks
related to specific occupational exposure [2]; however
recently, it has reached epidemic proportions in some parts
of Latin America [3-6], India [7] and Northeastern China
[8]. The clinical, demographic and epidemiologic features
vary within regions. The disease affects predominantly
tropical and subtropical regions, being the most prevalent
subcutaneous mycosis in South America.

The mechanisms of transmission include traumatic inoc-
ulation of fungal elements from soil, plants and organic
matter contaminated with S. species. Other modes of
transmission (i.e., inhalation of conidia) are rare. In con-
trast, zoonotic transmission is common in hyperendemic
areas and associated with scratches or bites from animals
such as mice, armadillos, squirrels, dogs and cats [4, 9].
Importantly, there has been increased recognition of this
condition affecting human immunodeficiency virus (HIV)-
infected individuals through the years. Interaction between
HIV and other endemic tropical diseases is associated with
poor outcome; this is clearly the case of Chagas disease and
visceral leishmaniasis [10]. Reports of sporotrichosis in the
HIV population describe the skin as the most commonly
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affected organ [11]; nevertheless, multi-organ dissemi-
nation is more frequent in this scenario, probably due to
underlying HIV-related immunosuppression [12]. Not
infrequently, tropism for the central nervous system (CNS)
occurs and is almost always fatal.

Data on HIV and sporotrichosis co-infection is scanty.
Thus, we aim to systematically analyze all reported cases
of HIV-associated sporotrichosis. In addition, we describe
the demographic data, clinical profile, antifungal efficacy
and survival outcome of those patients.

Methods

The preferred reporting items for systematic reviews
and meta-analyses (PRISMA) guidelines were used for
this systematic review [13]. A Pubmed literature search
was performed using the search string ‘“Sporotrichosis”
or “Sporothrix schenckii” and “HIV” or “AIDS”, which
yielded 80 results on June 16, 2014. Results were limited to
human studies and no language restrictions were imposed.
All abstracts and titles published between April 1984 and
December 2013 were reviewed. Articles were included if
dated from 1984 onward, to coincide with the emergence
of HIV infection. Reference lists of all records were also
screened. One unpublished case from our center was fur-
ther added to this systematic review.

Studies were considered eligible if they described spor-
otrichosis in an HIV-infected patient. Case series, case
reports or cohort studies were eligible for inclusion. Exclu-
sively original review articles were excluded. Studies were
considered inappropriate when describing sporotricho-
sis infection in immunocompetent subjects or referring to
treatment guidelines.

Two blinded reviewers independently assessed records
for eligibility. Disagreements between reviewers regard-
ing study inclusion were resolved through consensus and,
when consensus was not possible, through the consultation
of a third reviewer.

Data extraction

Data were extracted and entered into a database for aggre-
gate analyses. The following variables were extracted from
the selected publications: country of publication, age, gen-
der, clinical presentation, CD4™" cell count, culture positive
site (s), treatment plan and outcome.

Definitions
Clinical presentations of sporotrichosis were classified accord-

ing to Freitas: localized (fixed cutaneous and lymphocutane-
ous), cutaneous disseminated and disseminated [11].
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Highly active antiretroviral therapy (HAART) was
defined as a combination of three or more antiretroviral
drugs, which generally included two nucleos(t)ide reverse
transcriptase inhibitors (NRTIs) and a potent third agent,
generally a nonnucleoside reverse transcriptase inhibitor
(NNRTIs), a ritonavir-boosted protease inhibitor (PL/r),
an integrase strand transfer inhibitor (InSTI) or a CC
chemokine receptor blocker (CCRS5) [14].

Immune reconstitution inflammatory syndrome (IRIS)
was defined according to previous authors [15, 16], as a
clinical reaction driven by excessive pathogen-specific
immune recovery in a significant subset of HIV-infected
patients starting HAART. It may present either as an
unmasking of an already present infection or de novo
depending on if the opportunistic pathogen’s presence was
previously known in the patient.

Statistical analysis

Analyses for the categorical variables were expressed as
counts and proportions, whereas the central tendency for
age was expressed as mean *+ standard deviation and for
CD4™ cell count as median, due to its skewed distribution.
Comparisons of categorical variables were performed with
Fisher’s exact test. Kruskal-Wallis test was used to com-
pare CD4% cell count within different sporotrichosis clini-
cal forms. All analyses were conducted with SPSS version
22.0, on the basis of a two-sided type I error with an alpha
level of 0.05.

Results

Our research yielded 84 hits, and 39 titles were fully
reviewed, summarizing 58 patients’ data. The remain-
ing 45 articles were excluded as described in “Methods”.
Four patients overlapped in two studies [17, 18]. Table 1
describes the demographic, clinical, immunologic, treat-
ment and survival features of the included patients. Thirty-
three (56.9 %) cases were from Brazil, 18 (31 %) from the
USA, 2 (3.4 %) from Peru and 1 (1.7 %) each from Spain,
Italy, Mexico, the UK and Congo.

The mean age of patients on presentation was
37.8 & 10.4 years. There was a male predominance (84.5 %).
The median CD4 cell count was 97 cells/mm’ (Table 2).

Although detailed descriptions of sporotrichosis regard-
ing the source of acquisition was not available in all reports,
the majority of cases reported from Brazil were due to
zoonotic transmission by infected cats and, less often, dogs.

The most common clinical presentation categories
were disseminated and disseminated cutaneous with 33
(56.9 %) and 10 (17.2 %) patients, respectively. Sporotri-
chosis was the initial presentation of HIV infection in 16
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then followed by ITC as main-

tenance therapy
Initially treated with AmBd,

mucosa)

Dead

Skin biopsy, sputum,

Disseminated (cutaneous, pulmonary, 50

21

Female

Brazil

Paixao (2014) Submitted

terbinafine and ITC. Later on
L-AmB was added. Mainte-
nance therapy was with PCZ

CSF

meningoencephalitis, osteoarticular)

AmBd amphotericin B deoxycholate, ABCD amphotericin B colloidal dispersion, L-AmB liposomal amphotericin B, USA United States of America, LN lymph node, BM bone marrow, GIT gas-

trointestinal tract, GUT genitourinary tract, CSF cerebrospinal fluid, BAL bronchoalveolar lavage, N/A not available, KTC ketoconazole, FLC fluconazole, ITC itraconazole, PCZ posaconazole,

5-FC flucytosine, SSKT saturated solution of potassium iodide, LFU lost to follow-up

1 Means AmB formulation not specified

Table 2 HIV-associated sporotrichosis cases: demographics, clinical

categories and survival outcome

Demographics
Male no. (%) 49 (84.5)
Female no. (%) 9 (15.5)
Mean age + standard deviation (years) 37.8 £ 104

Median CD4 + cell count [IQR] (cells/mm?)
Clinical categories no. (%)

97 [50-232.5]

Disseminated 33 (56.9)
Disseminated cutaneous 10 (17.2)
Lymphocutaneous 8 (13.8)
Fixed cutaneous 3(5.2)
Other 4(6.9)
Survival outcome no. (%)

Dead 16 (30.2)
Alive 37 (69.8)
Unknown 5(8.6)

Other refers to three cases with primary pulmonary involvement and
one with only sinus disease

IQR Interquartile range

cases (27.5 %). Unusual manifestations of sporotrichosis
included meningitis (ten cases), endophthalmitis (three
cases), primary pulmonary disease (three cases), IRIS
associated with S. schenckii (four cases), endocarditis (one
case) and primary sinus disease (one case).

IRIS-associated sporotrichosis

There were four cases (7.5 %) of IRIS-associated sporotri-
chosis; all patients were HAART-naive, severely immuno-
suppressed (i.e., CD4 < 200 cells/ul) and had a high HIV
viral load at baseline. Appearance of new disease manifes-
tations occurred in two patients. Conversely, reactivation
of preexisting lesions occurred in the other two cases. The
median time from HAART initiation to developing IRIS
was 4 weeks. IRIS-related Sporothrix meningitis was also
noted in two patients.

Meningeal sporotrichosis

There were ten cases (17.2 %) and nine of these resulted
in death directly attributable to S. schenckii meningitis. All
were associated with advanced HIV infection and multi-
system involvement. The symptoms of CNS sporotrichosis
resembled those of fungal meningitis such as fever, con-
fusion, stiff neck and vomiting. Meningitis resulted from
hematogenous spread of S. schenckii, with other organs also
being affected (i.e., skin and osteoarticular lesions). CSF
abnormalities were nonspecific. Finally, there was associa-
tion between mortality and neurological disease (p < 0.001).
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Fig. 1 Box plot of CD4" cell count distribution within clinical cat-
egories in patients with sporotrichosis/HIV co-infection

Overall, 37 (70 %) patients survived and 16 (30 %) died.
Data for five cases were unavailable in the reports. Thir-
teen (25 %) and three (6 %) patients with disseminated and
cutaneous disseminated disease died, respectively. Overall,
there was no association between clinical presentations of
sporotrichosis and survival outcome (p = 0.235).

There were six cases of fungemia and no difference in
mortality could be shown between groups with and without
it (p = 1.00).

The distribution of CD4" cell count was associated with
clinical categories (p = 0.002). Figure 1 shows the CD4™" cell
count distribution in HIV co-infected sporotrichosis patients.

The key diagnostic investigations are summarized in
Table 3. Skin biopsy and cerebrospinal fluid were the most fre-
quently culture-positive sites (89.7 and 17.5 % respectively).

The most common antifungal regimens prescribed
were amphotericin B (AmB) plus azole(s) in 20 patients
(34.5 %) followed by azole monotherapy in 19 patients
(32.8 %). Itraconazole was the azole of choice and was pre-
scribed to 37 patients (63.8 %). Fifteen patients (27.7 %)
who received primarily itraconazole monotherapy for spor-
otrichosis had no documented relapse. Itraconazole drug
serum levels were not routinely measured, so dose adjust-
ments were made according to clinical responses. Itracono-
zale was also the preferred drug for maintenance therapy
at a dose of 100-200 mg/day. Conversely, AmB deoxycho-
late was the AmB formulation of choice in the majority of
cases; it was administered in 33 patients (61 %) at a total
dose that varied between 0.4 and 4 g. Administration of a
saturated solution of potassium iodide as add-on therapy
was described for five patients (8.6 %). Posaconazole was
used for just one patient. Data referring to treatment were
unavailable for four patients.

Table 3 Sample type and culture positivity for S. schenckii in HIV-
positive patients

Sample type No. (%)
Skin biopsy 52 (89.7)
CSF 10 (17.5)
Sputum 7(12.3)
Synovial biopsy 6 (10.5)
Blood 6 (10.5)
Autopsy 4 (7.0)
Oral tissue biopsy 4(7.0)
Nasal biopsy 3(5.3)
Bone marrow biopsy 2(3.5)
Urine 2(3.5)
Other® 6 (10.8)
Total 102

CSF Cerebrospinal fluid

& Other diagnostic samples used included nasal sinus biopsy, aque-

ous humor aspirate, bronchoalveolar lavage, lymph node biopsy, con-
junctival swab and mitral valve fragment biopsy. Total numbers are
not equivalent to 100 %, since more than one site per patient may
have been culture positive

Table 4 Survival outcome according to treatment modalities in HIV/
sporotrichosis co-infected patients

Treatment modalities® Survival outcome

Alive Dead Total
AmB without azole 6 7 13%
AmB with azole 13 6 19
AmB with azole and 5-FC 1 1 2
Azole monotherapy 16 1 17

% Five patients were treated with both SSKI and AMB

* Data regarding seven patients’ treatment regimens and outcomes

were unavailable. AmB amphotericin B, 5-FC flucytosine

Regarding antifungal susceptibilities testing, it was not
routinely performed in all patients, but described in just
two cases [36, 44].

Survival outcomes of various treatment modalities are
described in Table 4. There was a statistically significant
association between prescribed antifungals and survival
outcome (p = 0.022). Seven patients using AmB monother-
apy and six patients with AmB plus azole died compared
with one patient who used azole only.

With respect to antiretroviral (ARV) therapy and sporo-
trichosis mortality, 53 patients had survival outcome data;
of these, 14 (26.4 %) were treated in the pre-ARV era
(before 1996) and 39 (73.5 %) in the current ARV period
(from 1996 onward), respectively. There were no differ-
ences between their mortality in the two time periods eval-
uated (p = 0.09).
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Discussion

Sporotrichosis is an endemic mycosis in some regions of
the world [4-8]. Moreover, it has re-emerged in recent
years with distinct patterns of transmission. While in Bra-
zil, it has re-emerged as a zoonotic-transmitted mycosis
related to domestic cats [4], in China it has appeared in
rural regions of the northeast, associated with contact with
wood for house heating during winter [8]. The HIV/AIDS
epidemic also has distinct patterns worldwide, and in some
countries there may be an overlap of the two entities. Since
the 1980s, some case reports have been published discuss-
ing this co-infection [19-52].

In this systematic review, 58 patients were catalogued
with their demographic, clinical and laboratory profiles, as
well as the treatment outcome. The predominance of men
may be related to the HIV/AIDS epidemic profile, since
this gender is the most affected, especially if we consider
the epidemiology of Brazil and the USA—the countries
with the highest number of case reports analyzed here [54,
55].

The findings that more than 70 % of the patients pre-
sented disseminated forms of sporotrichosis, low median
CD4%" count and a substantial proportion of sporotri-
chosis as the initial presentation of AIDS draw attention
to the importance of Sporothrix sps as an opportunistic
pathogen. However, we must consider that there may
have been a diagnostic bias leading to the suspicion of
HIV co-infection in these more complex and severe
cases. Possibly, other patients with localized forms of
sporotrichosis were not tested for HIV due to the uncom-
plicated, classical clinical presentation. However, in our
previous work [56], where we had tested the stored blood
samples of 850 subjects registered in our clinical data-
base, only 1 sample was positive for HIV (0.12 %). The
lymphocutaneous and fixed cutaneous forms have been
recognized as the most prevalent clinical presentations in
immunocompetent subjects, but HIV serology is not rou-
tinely requested for them [3]. Another bias to consider is
the reporting bias, as physicians tend to report the most
relevant and unusual cases [51]. Thus, the real propor-
tion of patients with disseminated forms of sporotricho-
sis among HIV subjects may be lower than found in the
indexed publications studied.

CNS involvement was relatively common (~17 %) and
associated with a poor outcome, expressing the severity of
this kind of dissemination. It was related to the advanced
level of immunosuppression of these patients, as shown
by their low CD4" counts (median CD4% count 66 cells/
ul). We reinforce the importance of performing lumbar
puncture for every patient with sporotrichosis and HIV
as a way to search for CNS dissemination of the fungus.
We also agree with the previous suggestion of including
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disseminated sporotrichosis as an AIDS-defining illness in
areas endemic in this mycosis [17, 56]. Therefore, testing
for HIV serology in patients with extensive skin involve-
ment and disseminated sporotrichosis should be routinely
done.

It is clear that HIV-sporotrichosis co-infections place
an immense burden on health-care systems. Recently, we
showed that sporotrichosis—HIV co-infected subjects were
more often hospitalized due to sporotrichosis dissemi-
nation, compared with uninfected subjects (28 vs 41 %,
p < 0.00001) [56]. In addition, death attributable to spor-
otrichosis occurred 45 times more frequently in the HIV-
infected group (p < 0.05).

The antifungal treatment of patients included oral and
intravenous drugs. The data on the outcome of the patients
should be interpreted with caution. Although we found that
patients treated with azoles alone had a higher survival
rate when compared with the ones treated with a combi-
nation of azoles and AmB, it seems reasonable to think
that patients with more severe clinical pictures evolve with
the need for hospitalization and the use of AmB. Thus, the
high number of deaths in the group of patients treated with
AmB should not be attributed to the drug itself, but to the
severity of illness of these patients. For the less severely
affected patients, the guideline is to treat orally with azole
[57], which explains the successful outcome in this group
of patients, with more than 94 % survival. Additionally, we
found that AmB deoxycholate continues to be the preferred
AmB formulation for therapy of HIV-related sporotrichosis,
although the former is associated with a marked increase
in renal toxicity compared with the liposomal preparations.
Moreover, liposomal preparations allow greater doses to be
administered, thereby shortening the treatment time.

HAART is the cornerstone of therapy in HIV-infected
subjects during opportunistic infection (OI). However, the
impact of HAART implementation during sporotrichosis
is unknown and the reports studied did not describe this
aspect in detail, which is a limitation of this discussion.
Interestingly, we didn’t find any difference in outcome,
when compared the mortality between co-infected patients
treated in the pre-HAART vs post-HAART era.

The optimal HAART combination in the context of
sporotrichosis remains to be investigated, as several drug—
drug interactions exist between common antifungals used
to treat sporotrichosis and antiretroviral drugs (i.e., AmB
and tenofovir; itraconazole and ritonavir). Whether short-
term use of a simplification HAART regimen (i.e., nucleo-
sides sparing regimens, INsTI monotherapy) might play a
role in this scenario remains elusive.

The best time for HAART initiation during sporotricho-
sis infection is unknown. We believe that HAART should
be delayed in high-risk subjects (CNS disease, low CD4™"
cell count and high viral load) due to predisposition to
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IRIS-related meningeal sporotrichosis. Moreover, data
extrapolated from HIV-associated cryptococcal and tuber-
culous meningitis trials do not support early HAART
administration in contrast to other non-CNS opportunistic
infection [58, 59].

Our study has several limitations. First, this is a system-
atic review and all cases studied refer to what is available in
the literature; hence, it probably may not adequately mirror
the real burden of sporotrichosis in HIV-infected patients.
Second, bias is present, as more severe or unusual cases
get to be published. Finally, we were unable to evaluate the
impact of HAART on sporotrichosis, due to fact that the
majority of studies did not describe this feature.

Conclusions

Information on sporotrichosis in HIV patients is scarce.
Based on predominantly Brazilian and North Ameri-
can studies, we conclude that co-infection may present
in a severe, disseminated manner contrasting with unin-
fected subjects, in whom the localized, lymphocutane-
ous form predominates. The prognosis is worse if CNS
is affected, being associated with lower CD4™ counts. In
areas endemic in both conditions, HIV testing should be
routinely performed in patients presenting with dissemi-
nated disease and in cases where the skin is extensively
affected. Disseminated sporotrichosis in HIV-positive indi-
viduals should be classified as an AIDS-defining illness.
Also, the best timing of HAART administration in patients
with severe forms, especially CNS disease, is unknown,
and the risk of IRIS should be strongly considered. Finally,
our study represents the first systematic review available
on this topic, and further research will need to address
whether the policy of using HAART for all HIV-infected
patients would affect the outcome of HIV-associated
sporotrichosis.
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