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Abstract: Introduction: Histoplasmosis is the main opportunistic infection and cause of death
in HIV-infected persons living with HIV in French Guiana and probably in most of Latin
America. The objective of the present study was to compare cutaneomucous histoplasmosis to
non-cutaneomucous histoplasmosis in French Guiana. Methods: Between 1981 and 2014 AIDS-related
disseminated histoplasmosis patients followed in the three hospitals of French Guiana were
retrospectively studied. Only proven incident cases of histoplasmosis, either by pathology and/or
mycological analysis, were considered. Mucocutaneous histoplasmosis was ascertained by a positive
mucosal or cutaneous biopsy. Results: Thirty-one patients had mucocutaneous lesions, and 318
had no mucocutaneous lesions. Patients with cutaneomucous lesions were more likely to have had
prior opportunistic infections (35.5%) than those who did not have cutaneomucous lesions (19.5%).
They were more likely to be very severely immunocompromised (CD4 count < 50) (90.3% versus
62.8%) and less likely to have digestive signs (32.3% versus 74.1%) and superficial adenopathies (29%
versus 50.2%) than those without cutaneomucous lesions. In terms of simple biological examinations,
patients with cutaneomucous lesions had fewer signs of cholestasis. The diagnosis was significantly
more likely to be performed by direct examination and pathology in those with cutaneomucous
lesions than in those without such lesions. On the contrary, patients with cutaneomucous lesions were
less likely to be diagnosed by fungal culture than those without cutaneomucous lesions. There was
a greater but non-significant risk of early death in those with cutaneomucous lesions relative to those
without (OR = 2.28 (95%CI = 0.83-5.7), p = 0.056. Conclusions: Mucocutaneous forms were associated
with more profound immunosuppression and perhaps risk of early death. They are easily accessible
for diagnosis.
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1. Introduction

Histoplasmosis is the main opportunistic infection and cause of death in HIV-infected persons
living with HIV in French Guiana [1,2]. This situation is presumably a reflection of what occurs in most
of Latin America, where the disease is often undiagnosed and untreated largely because awareness
and diagnostic tools are lacking [3]. The first differential diagnosis of histoplasmosis in French Guiana
is tuberculosis [4]. The presence of mucocutaneous lesions is an important element to differentiate
between these two diseases [5]. The cutaneous-mucous manifestations of histoplasmosis vary in their
morphology and distribution. Papules, nodules, vesicles, erosive lesions, ulcers, or ulcerative cutaneous
lesions, oral or nasal mucous ulcers have been described. Localized or diffuse lesions, multiple or
isolated lesions can be observed [6-8]. Such polymorphism makes them non-specific clinical signs
in AIDS patients [7]. However, they represent a very easily accessible site for minimally invasive
biopsies, allowing a rapid diagnosis for a frequent cause of death among patients with advanced HIV [5].
Cutaneous-mucous forms of histoplasmosis are late presentations of the disease, appearing at the
advanced stage of immunosuppression [7,9]. They are uncommon in the United States, but they are very
frequently reported in Latin America [10-18]. This phenotypic difference between the two continents
has raised the possibility of virulence differences between strains of histoplasmosis [7,15,19,20].
South American strains are considered more dermotropic than North American strains [20]. However,
these geographic differences in cutaneous manifestations may have been confounded by access to
diagnosis and care, and thus mostly reflected diagnostic delays [5,21,22]. In practice, for clinicians,
apart from a rapid and simple diagnostic opportunity, the prognostic significance of cutaneous and
mucous presentations is not clear and to our knowledge, few studies have compared disseminated
histoplasmosis with and without cutaneomucous lesions. The main objective of this study was
thus to compare cutaneomucous and non-cutaneomucous forms of HIV-associated histoplasmosis
in French Guiana.

2. Materials and Methods

2.1. Study Design

The study was observational, retrospective, multicentric and spanned the period between
1 January 1981 and 1 October 2014. The patient data was entered prospectively but the data analysis
was retrospective.

2.2. Study Population

The target population was co-infections with HIV and histoplasmosis included in the
Histoplasmosis and HIV database of French Guiana. The source population was all known HIV
patients followed in one of the three hospitals in French Guiana. The inclusion criteria were:
Age > 18 years; Confirmed HIV infection; First proven episode of histoplasmosis either by direct
mycological examination, culture mycological or histological examination (excluding PCR) performed
on a variety of different samples (plasma, myelogram, digestive biopsies, skin biopsies, bronchoalveolar
lavage, etc.) following EORTC/MSG criteria [23,24]. Patients with HIV and a suspicion of infection
also benefited from thorough investigations searching for other fungi, parasites, bacteria, or viruses.

Recurrent histoplasmosis, unproven histoplasmosis (successful empirical antifungal therapy),
or diagnosis based solely on the positivity of the PCR were not considered.



J. Fungi 2020, 6, 133 30f9

2.3. Judgment Criteria

The primary endpoint was defined by the presence versus the absence of Histoplasma capsulatum,
on skin and/or nasal or oral mucosa by direct examination mycological and/or mycological culture
and/or anatomopathological examination of tissues (EORTC/MSG criteria [23]). Histoplasma antigen
detection assays were not available for diagnosis throughout the study period. The comparison groups
were thus presence versus absence of cutaneous or mucous lesions in an HIV-infected person with
disseminated histoplasmosis, which was defined as by the presence of the fungus in more than one
location. Mortality within 30 days after initiation of antifungal treatment was the prognosis endpoint.

2.4. Study Conduct

The HIV-Histoplasmosis database was created in 1992. It included incident cases of Histoplasmosis
in HIV-infected patients in the three hospital centers of French Guiana (Cayenne, Kourou, and Saint
Laurent du Maroni). Epidemiological, clinical, paraclinical, immunovirological and therapeutic data
were collected until 10-2014 on a standardized form and entered in the database. The data collected
concerned all incident episodes of histoplasmosis in HIV-infected patients, previously known to be HIV
positive or concomitantly discovered, hospitalized in one of the three above hospitals. The variables
were the following: Socio-demographic data: sex, age, place of birth; Clinical data: symptoms
on admission, clinical entrance examination; immunovirological assessment, standard biological
examinations; medical imaging, mycology, pathology; treatment received, duration, dosage, route of
administration; Survival data during the study period and 30 days after the start of antifungal treatment.

2.5. Statistical Analysis

The statistical analysis was performed with STATA® software. (College Station, TX,
USA) Frequencies and proportions were calculated for categorical variables. Means, medians,
standard deviations, interquartile ranges, were calculated for quantitative variables depending on
their distribution.

Standard hypothesis testing: Chi2 test or Fisher’s exact test for categorical variables, and the trend
Chi2 for ordinal variables were used; for quantitative variables the Student’s t-test or the Ranksum test
were used depending on their statistical distribution. The statistical significance level was p < 0.05.

2.6. Ethical and Regulatory Aspects

All HIV-infected patients were included in the DMI-2 database, administered by the Regional
Coordination for the fight against HIV (COREVIH). This database is included in the French Hospital
Database on HIV (FHDH) the national cohort of patients living with HIV. In French Guiana,
socio-demographic, clinical and biological data, and therapeutics have been prospectively included since
1 January 1992. This database has received approval by the French regulatory authority, the National
Commission Informatique et Libertés (CNIL) on 27 November 1991. All included patients are given
oral and written information and they signed an informed consent. The main objective of the FHDH
hospital cohort is to study the evolution, morbidity and mortality of patients living with HIV. The 1992
Histoplasmosis and HIV anonymized database was also approved by the CNIL (N° JZU0048856X,
07/16/2010), the French National Institute of Health and Medical Research institutional review board
(CEEI INSERM) (IRB0000388, FWAQ00005831 18/05/2010), and by the Comité Consultatif pour le
Traitement de 'Information pour la Recherche en Santé (CCTIRS) (N° 10.175bis, 10/06/2010).

3. Results

3.1. Cutaneomucous Lesions

Among 349 cases of disseminated histoplasmosis, there were 31 cases of cutaneous and/or mucosal
histoplasmosis between 1 January 1981 and 1 October 2014. Of the 31 cases of cutaneo-mucous
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histoplasmosis observed during the study period, 15 were skin lesions, 13 were mucosal lesions
and three simultaneously had cutaneous and mucous lesions. The most frequent skin lesions were
papules (N = 14, 78%), followed by three ulcers and one nodule. Most lesions were diffuse and
frequently localized on the face (14/18). The most frequent mucosal manifestations were ulcerative
lesions (N = 10, 67%), sometimes both vegetative and ulcerative (N = 3, 20%), lesions were mostly oral
(N =10, 62%) often affecting the palate (7/16), and lips (N = 8, 50%). There was only one case of a nasal
mucosal lesions. Two cases of palatal fistulas were reported.

Table 1 compares epidemiologic, clinical, biological, and therapeutic features of disseminated
histoplasmosis with and without cutaneo-mucous lesions. Overall, most cutaneomucous forms were
described in Cayenne, which is the dermatological reference center in French Guiana. Patients with
cutaneomucous lesions were more likely to have had prior opportunistic infections than those who did
not have cutaneomucous lesions. They were more likely to be very severely immunocompromised (CD4
count < 50) and less likely to have gastrointestinal signs and symptoms and superficial adenopathies.
In terms of simple biological examinations, patients with cutaneomucous lesions had fewer signs of
cholestasis (lower GGT and alkaline phosphatase concentrations). The diagnosis was significantly
more likely to be performed by direct examination and pathology in those with cutaneomucous lesions
than those without such lesions. Conversely patients with cutaneomucous lesions were less likely to
be diagnosed by fungal culture than those without cutaneomucous lesions. There was a linear trend
suggesting that those with cutaneomucous lesions had a smaller number of different sampling sites
than those without cutaneomucous lesions (chi-square for linear trend p = 0.047) Overall, patients with
cutaneomucous lesions were less likely to receive amphotericin B(liposomal or deoxycholate) than
those without cutaneomucous lesions (OR = 0.4 (95%CI = 0.16-1), p = 0.04). Given the small number
of cases, and some missing values multivariate analyses were not performed.

Table 1. Comparison of disseminated histoplasmosis with and without cutaneomucous lesions.

Disseminated Histoplasmosis Disseminated Histoplasmosis
Patient Features with Cutaneomucous Lesions without Cutaneomucous Lesions p
N=31 N =318
Sociodemographic
Mean age ((SD)) in years 41.1 (10) 40 (9.7) 0.53
Sex ratio (Male/Female) 29 1.8 0.26
Geographic origin, N (%) 0.05
French Guiana 10 (32.3) 89 (28.2)
Haiti 10 (32.3) 71(22.5)
France 4(12.9) 7(2.2)
Brazil 3(9.7) 43 (13.6)
Suriname 2(6.4) 72 (22.8)
Guyana 1(3.2) 20 (6.3)
Other 1(32) 14 (4.4)
Median number of years in French Guiana (IQR) 18 (7-32) 25 (10-38) 0.27
Inclusion center N (%) <0.001
Cayenne 29 (93.6) 184 (57.9)
Kourou 1(3.2) 37 (11.6)
Saint Laurent 1(3.2) 97 (30.5)
HIV infection data
Transmission mode <0.001
heterosexual 24 (77.4) 296 (93.1)
Homosexual 309.7) 4(1.3)
IV drug use 2 (6.5) 1(0.3)
Transfusion 1(3.2) 0(0)
unknown 1(3.2) 17 (5.3)
HAART on admission 6(19.3) 34 (10.7) 0.14
Primary prophylaxis on admission 2(6.4) 40 (12.6) 0.56
Histoplasmosis is AIDS-classifying event 21 (67.7) 258 (81.1) 0.07

History of opportunistic infection 11 (35.5) 62 (19.5) 0.037
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Disseminated Histoplasmosis

Disseminated Histoplasmosis

Patient Features with Cutaneomucous Lesions without Cutaneomucous Lesions 4
N=31 N =318
Concomitant opportunistic infection 9 (29) 128 (40.2) 0.22
Median CD4 count on admission (IQR) 30 (15-42) 32 (11-73) 0.27
Immunosuppression stage 0.01
CD4 > 500 per mm? 0 2(0.6)
CD#4 (200-500) per mm?® 1(3.2) 18 (5.8)
CD4 (50-200) per mm?> 2 (6.5) 96 (30.8)
CD4 < 50 per mm?® 28 (90.3) 196 (62.8)
Clinical and paraclinical examination on admission
Impaired WHO general performance score (>2) 12 (38.7) 131 (47.6) 0.34
Fever 26 (83.9) 284 (89.6) 0.36
Respiratory signs 18 (58.1) 148(46.7) 0.22
Dyspnea 9 (29) 48 (15.1)
Cough 13 (41.9) 123 (38.8)
Gastrointestinal signs and symptoms 10 (32.3) 235 (74.1) <0.001
Abdominal pain 10 (32.3) 122 (38.5)
Diarrhea 2 (6.4) 122 (38.5)
Hepatomegaly 3(9.7) 95 (30)
Splenomegaly 3(9.7) 53(16.7)
Superficial adenopathies 9 (29) 159 (50.2) 0.02
>2 cm 4(12.9) 61 (19.2)
Radiological pulmonary involvement 16 (53.3) 147 (51.4) 0.84
Interstitial syndrome 16 (53.3) 118 (41.3)
other 4(13.3) 68 (23.8)
Endoscopic digestive histoplasmosis 1
Upper digestive tract 1/7 (14.3) 13/75 (17.3)
Lower digestive tract 2/3 (66.7) 56/86 (65.1)
Standard biological tests on admission
Hemoglobin (Laboratory normal values: 13.5-17.5 g/dL for
men, 12.0-15.5 d/dL for women)
Mean ((SD)) 8(2) 9(1.9) 0.94
N (%) < 10 g/dL 17 (63.4) 219 (70.9) 0.55
Neutrophils (Laboratory normal values: 1500-7000/mm?3)>
Median ((IQR)) 1998 (1600-3070) 2150 (1420-3500) 0.97
N (%) < 1000/mm3 27.7) 39 (12.7) 0.75
Platelets (Laboratory normal values: 150,000-400,000/mm?)
Median ((IQR)) (81,01)?)1—/25250,000) (108,51(?312(;%,150) 045
N (%) < 100,000/mm3 8(30.8) 65 (21.1) 0.32
Serum creatinine (Laboratory normal values:
61.9-114.9 pmol/L for men and 53-97.2 pmol/L for women)
Median ((IQR)) 80 (79-106) 79 (65-96) 0.18
N (%) > 2N 2(6.7) 15 (4.8) 0.65
Albumin (Laboratory normal values: 3.4-5.4 g/L)
Mean (((SD))) 263 (6.5) 23.8(7.3) 0.29
N (%) < 35g/L 6 (100) 94 (95.9) 1
Aspartate aminotransferase (Laboratory normal values:
10-40 IU/L in men and 10-35 UI/L in women)
Median ((IQR)) 39 (29-73) 56 (34-98) 0.08
N (%) > 2N 7 (26.9) 114 (27.2) 0.29
Alanine aminotransferase (Laboratory normal values:
8-45 IU/L in men and 6-35 IU/L in women)
Median ((IQR)) 24 (37-105) 31 (20-50) 0.13
Gamma glutamyl transferase (Laboratory normal values:
9-48 TU/L)
Median ((IQR)) 60 (37-105) 108 (52-220) 0.01

Alkaline phosphatase (Laboratory normal values:
30-125IU/L)
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Table 1. Cont.

Disseminated Histoplasmosis Disseminated Histoplasmosis
Patient Features with Cutaneomucous Lesions without Cutaneomucous Lesions 4
N =31 N =318
Median ((IQR)) 110 (76-147) 151 (85-291) 0.06
Lactico Deshydrogenase (LDH) (Laboratory normal values:
190-400 TU/L)

Median ((IQR)) 483 (241-1193) 420 (284-889) 0.72

N (%) > 2N 11(50) 135 (47.7) 0.83

CRP (Laboratory normal values: <6 mg/L)
Median ((IQR)) 43 (26-87) 53 (18-103) 0.57

Ferritin (Laboratory normal values: 24-336 pg/L for men,
11-307 pg/L for women)

Median ((IQR)) 1001 (483-1441) 1224 (554-3110) 0.61
Triglycerides (Laboratory normal values: <1.7 mmol/L)
Median ((IQR)) 1.6 (1.1-2.1) 1.6 (1.2-2.1) 0.80
Diagnosis and treatment of histoplasmosis
Positive serology 0 (0) 6 (11.1) 1
Diagnostic method
Direct examination 29 (93.5) 165 (51.9) <0.001
Fungal culture 21 (67.7) 270 (84.9) 0.02
Pathology 26 (83.9) 123 (38.7) <0.001
Initial treatment
Deoxycholate amphotericin B 6 (25.8) 39 (43.7) 0.26
Liposomal amphotericin B 2(194) 100 (31.4) 0.003
Itraconazole 21 (67.8) 169 (53.2) 0.11
1V Fluconazole 1(3.2) 2(0.6) 0.24
None 1(3.2) 8 (2.5) 0.57
Death at 1 month after antifungal initiation 8/31 (25) 42/318 (13.2) 0.056

3.2. Case Fatality at One Month

There were eight early deaths out of the 31 cases of mucocutaneous histoplasmosis listed,
thus a one-month fatality rate of 25.8% among these forms over the entire period studied. (Table 1) The
proportion of early deaths (<1 month after antifungal treatment initiation) was greater in cutaneomucous
forms but this failed to reach statistical significance (OR = 2.28 (95% CI = 0.83-5.7), p = 0.056. Given the
small number of observations, multivariate analyses were not performed.

4. Discussion

The present study shows the differences between patients with disseminated histoplasmosis
with and without cutaneomucous lesions. Patients with cutaneomucous lesions were generally more
immunocompromised, more likely to have had a history of prior opportunistic infections, and less
likely to have biological cholestasis than those who did not have cutaneomucous lesions. By contrast,
they were less likely to have gastrointestinal signs and symptoms and superficial adenopathies.
Unsurprisingly, given the accessible nature of such lesions and the absence of requirement of invasive
sampling techniques, the diagnosis was more frequently performed by direct examination and
pathology in those with cutaneomucous lesions than those without such lesions. Conversely patients
with cutaneomucous lesions were less likely to be diagnosed by fungal culture than those without
cutaneomucous lesions. The number of sampling sites tended to be lower in those with than in those
without cutaneomucous lesions suggesting they received fewer explorations aiming to identify the
pathogen. Patients with cutaneomucous lesions were less likely to receive liposomal (available in 2003)
or deoxycholate amphotericin B than those without cutaneomucous lesions. The frequently subdued
presentation may lead to the reluctance of clinicians to use potentially nephrotoxic drugs for what
presents like a cutaneous problem. Finally, case fatality at one month seemed more frequent, this was
however not statistically significant at the 5% cutoff point.
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The study limitations are linked to the small number of cases of cutaneomucous lesions, the
retrospective nature of the hospital cohort data collection and the clinically driven explorations that may
have varied from case to case. Moreover, although there are many cases of histoplasmosis elsewhere [25],
the majority of cutaneous and mucous lesions were diagnosed in Cayenne, which may reflect a bias due
to the hospitalization of patient in the dermatology department in Cayenne. In addition, most cases
were diagnosed in the 1990s because earlier HIV testing, HIV treatment, and fungal diagnostic progress
allowed to avoid extensive dissemination after 1997. Our reasoning was cutaneous and mucous lesions
were similar in the sense they had visible and accessible lesions. However, it is arguable that mucous
and cutaneous presentations are different diseases and should not be pooled in the same group. Finally,
given the small number of cases, and some missing values multivariate analyses were not possible to
adjust for confounding factors. Despite, these weaknesses, to our knowledge this is the first study to
compare disseminated cases with and without cutaneomucous lesions.

5. Conclusions

In conclusion, mucocutaneous forms of histoplasmosis were polymorphic, preferably on the face,
trunk, and limbs. They should orient physicians toward the possibility of this diagnosis and are an
easily accessible site to search for the fungus on direct examination of strained samples. They were
less often associated with digestive signs or lymphadenopathies than non cutaneomucous forms.
Compared with other forms histoplasmosis, they appeared as late-onset forms of HIV infection,
in patients more profoundly immunocompromised, and perhaps at greater risk of death.

Author Contributions: Conceptualization, S.M., A.A., and P.C.; methodology, M.N.; validation, A.A., PC,,
and M.N; formal analysis, S.M., M.N; investigation, R.B., B.N., D.B., K.D.A.,, M.D., ED., P.C,; data curation, S.M.,
A.A., P.C,; writing—original draft preparation, S.M., M.N.; writing—review and editing, R.B., B.N., D.B.,, KD.A.,
M.D.,ED., P.C., A A. All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Conflicts of Interest: The authors declare no conflict of interest.

References

1.  Nacher, M.; Adenis, A.; Adriouch, L.; Dufour, ].; Papot, E.; Hanf, M.; Vantilcke, V.; Calvez, M.; Aznar, C.;
Carme, B.; et al. What is AIDS in the Amazon and the Guianas? Establishing the burden of disseminated
histoplasmosis. Am. J. Trop. Med. Hyg. 2011, 84, 239-240. [CrossRef]

2. Lewden, C.; Sobesky, M.; Cabie, A.; Couppie, P.; Boulard, E; Bissuel, F.; May, T.; Morlat, P.; Chene, G.;
Lamaury, L; et al. Causes of death among HIV infected adults in French Guyana and the French West Indies
in the era of highly active antiretroviral therapy (HAART). Med. Mal. Infect. 2004, 34, 286—292. [CrossRef]

3. Adenis, A.A,; Valdes, A.; Cropet, C.; McCotter, O.Z.; Derado, G.; Couppie, P.; Chiller, T.; Nacher, M.
Burden of HIV-associated histoplasmosis compared with tuberculosis in Latin America: A modelling study.
Lancet Infect. Dis. 2018, 18, 1150-1159. [CrossRef]

4. Adenis, A.; Nacher, M.; Hanf, M.; Basurko, C.; Dufour, J.; Huber, F; Aznar, C.; Carme, B.; Couppie, P.
Tuberculosis and histoplasmosis among human immunodeficiency virus-infected patients: A comparative
study. Am. J. Trop. Med. Hyg. 2014, 90, 216-223. [CrossRef] [PubMed]

5. Couppie, P; Aznar, C.; Carme, B.; Nacher, M. American histoplasmosis in developing countries with a special
focus on patients with HIV: Diagnosis, treatment, and prognosis. Curr. Opin. Infect. Dis. 2006, 19, 443—449.
[CrossRef] [PubMed]

6. Kauffman, C.A. Histoplasmosis: A Clinical and Laboratory Update. Clin. Microbiol. Rev. 2007, 20, 115-132.
[CrossRef]

7. Cunha, V.S.; Zampese, M.S.; Aquino, V.R.; Cestari, T.F.; Goldani, L.Z. Mucocutaneous manifestations of
disseminated histoplasmosis in patients with acquired immunodeficiency syndrome: Particular aspects
in a Latin-American population. Clin. Exp. Dermatol. 2007, 32, 250-255. [CrossRef]


http://dx.doi.org/10.4269/ajtmh.2011.10-0251
http://dx.doi.org/10.1016/S0399-077X(04)00146-5
http://dx.doi.org/10.1016/S1473-3099(18)30354-2
http://dx.doi.org/10.4269/ajtmh.13-0084
http://www.ncbi.nlm.nih.gov/pubmed/24394475
http://dx.doi.org/10.1097/01.qco.0000244049.15888.b9
http://www.ncbi.nlm.nih.gov/pubmed/16940867
http://dx.doi.org/10.1128/CMR.00027-06
http://dx.doi.org/10.1111/j.1365-2230.2007.02392.x

J. Fungi 2020, 6, 133 80f9

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Bonifaz, A.; Chang, P.; Moreno, K.; Fernandez-Fernandez, V.; Montes de Oca, G.; Araiza, J.; Ponce, R M.
Disseminated cutaneous histoplasmosis in acquired immunodeficiency syndrome: Report of 23 cases. Clin.
Exp. Dermatol. 2009, 34, 481-486. [CrossRef]

Couppié, P; Clyti, E.; Nacher, M.; Aznar, C.; Sainte-Marie, D.; Carme, B.; Pradinaud, R. Acquired
immunodeficiency syndrome-related oral and/or cutaneous histoplasmosis: A descriptive and comparative
study of 21 cases in French Guiana. Int. . Dermatol. 2002, 41, 571-576. [CrossRef]

Wheat, L.J.; Chetchotisakd, P.; Williams, B.; Connolly, P.; Shutt, K.; Hajjeh, R. Factors associated with severe
manifestations of histoplasmosis in AIDS. Clin. Infect. Dis. 2000, 30, 877-881. [CrossRef]

Hajjeh, R.A.; Pappas, P.G.; Henderson, H.; Lancaster, D.; Bamberger, D.M.; Skahan, K.J.; Phelan, M.A ;
Cloud, G.; Holloway, M.; Kauffman, C.A.; etal. Multicenter case-control study of risk factors for histoplasmosis
in human immunodeficiency virus-infected persons. Clin. Infect. Dis. 2001, 32, 1215-1220. [CrossRef]
[PubMed]

Negroni, R.; Taborda, A.; Robies, A.M.; Archevala, A. Itraconazole in the treatment of histoplasmosis
associated with AIDS. Mycoses 1992, 35, 281-287. [CrossRef] [PubMed]

Gutierrez, M.E.; Canton, A.; Sosa, N.; Puga, E.; Talavera, L. Disseminated histoplasmosis in patients with
AIDS in Panama: A review of 104 cases. Clin. Infect. Dis. 2005, 40, 1199-1202. [CrossRef] [PubMed]
Borges, A.S.; Ferreira, M.S,; Silvestre, M.T.; Nishioka, S.d.A.; Rocha, A. Histoplasmosis in immunodepressed
patients: Study of 18 cases seen in Uberlandia, MG. Rev. Soc. Bras. Med. Trop. 1997, 30, 119-124. [CrossRef]
[PubMed]

Durkin, M.M.; Connolly, P.A.; Karimi, K.; Wheat, E.; Schnizlein-Bick, C.; Allen, S.D.; Alves, K.; Tewari, R.P;
Keath, E. Pathogenic differences between North American and Latin American strains of Histoplasma
capsulatum var. capsulatum in experimentally infected mice. . Clin. Microbiol. 2004, 42, 4370-4373.
[CrossRef] [PubMed]

Tobon, A.M.; Agudelo, C.A.; Rosero, D.S.; Ochoa, J.E.; De Bedout, C.; Zuluaga, A.; Arango, M.; Cano, LE,;
Sampedro, ].; Restrepo, A. Disseminated histoplasmosis: A comparative study between patients with
acquired immunodeficiency syndrome and non-human immunodeficiency virus-infected individuals. Am. J.
Trop. Med. Hyg. 2005, 73, 576-582. [CrossRef]

Unis, G.; Oliveira, F.d.M.; Severo, L.C. Disseminated histoplasmosis in Rio Grande do Sul. Rev. Soc. Bras.
Med. Trop. 2004, 37, 463—468. [CrossRef]

Severo, L.C.; Oliveira, EM.; Irion, K.; Porto, N.S.; Londero, A.T. Histoplasmosis in Rio Grande do Sul, Brazil:
A 21-year experience. Rev. Inst. Med. Trop. Sao Paulo 2001, 43, 183-187. [CrossRef]

Goldani, L.Z.; Aquino, V.R.; Lunardi, L.W.; Cunha, V.S.; Santos, R.P. Two specific strains of Histoplasma
capsulatum causing mucocutaneous manifestations of histoplasmosis: Preliminary analysis of a frequent
manifestation of histoplasmosis in southern Brazil. Mycopathologia 2009, 167, 181-186. [CrossRef]

Karimi, K.; Wheat, L.].; Connolly, P,; Cloud, G.; Hajjeh, R.; Wheat, E.; Alves, K; Lacaz Cd Cda, S.; Keath, E.
Differences in histoplasmosis in patients with acquired immunodeficiency syndrome in the United States
and Brazil. |. Infect. Dis. 2002, 186, 1655-1660. [CrossRef]

Kasuga, T.; White, T.J.; Koenig, G.; McEwen, J.; Restrepo, A.; Castaneda, E.; Da Silva Lacaz, C,;
Heins-Vaccari, E.M.; De Freitas, R.S.; Zancope-Oliveira, R.M.; et al. Phylogeography of the fungal pathogen
Histoplasma capsulatum. Mol. Ecol. 2003, 12, 3383-3401. [CrossRef] [PubMed]

Teixeira, M.d.M.; Patané, ].S.L.; Taylor, M.L.; Gémez, B.L.; Theodoro, R.C.; Hoog, S.d.; Engelthaler, D.M.;
Zancopé-Oliveira, R.M.; Felipe, M.S.S.; Barker, B.M. Worldwide Phylogenetic Distributions and Population
Dynamics of the Genus Histoplasma. PLoS Negl. Trop. Dis. 2016, 10, e0004732. [CrossRef] [PubMed]

De Pauw, B.; Walsh, T.J.; Donnelly, ].P; Stevens, D.A.; Edwards, ].E.; Calandra, T.; Pappas, P.G.; Maertens, J.;
Lortholary, O.; Kauffman, C.A.; et al. Revised definitions of invasive fungal disease from the European
Organization for Research and Treatment of Cancer/Invasive Fungal Infections Cooperative Group and
the National Institute of Allergy and Infectious Diseases Mycoses Study Group (EORTC/MSG) Consensus
Group. Clin. Infect. Dis. 2008, 46, 1813-1821. [CrossRef] [PubMed]


http://dx.doi.org/10.1111/j.1365-2230.2008.02974.x
http://dx.doi.org/10.1046/j.1365-4362.2002.01590.x
http://dx.doi.org/10.1086/313824
http://dx.doi.org/10.1086/319756
http://www.ncbi.nlm.nih.gov/pubmed/11283812
http://dx.doi.org/10.1111/j.1439-0507.1992.tb00875.x
http://www.ncbi.nlm.nih.gov/pubmed/1338877
http://dx.doi.org/10.1086/428842
http://www.ncbi.nlm.nih.gov/pubmed/15791523
http://dx.doi.org/10.1590/S0037-86821997000200006
http://www.ncbi.nlm.nih.gov/pubmed/9148334
http://dx.doi.org/10.1128/JCM.42.9.4370-4373.2004
http://www.ncbi.nlm.nih.gov/pubmed/15365047
http://dx.doi.org/10.4269/ajtmh.2005.73.576
http://dx.doi.org/10.1590/S0037-86822004000600007
http://dx.doi.org/10.1590/S0036-46652001000400001
http://dx.doi.org/10.1007/s11046-008-9171-7
http://dx.doi.org/10.1086/345724
http://dx.doi.org/10.1046/j.1365-294X.2003.01995.x
http://www.ncbi.nlm.nih.gov/pubmed/14629354
http://dx.doi.org/10.1371/journal.pntd.0004732
http://www.ncbi.nlm.nih.gov/pubmed/27248851
http://dx.doi.org/10.1086/588660
http://www.ncbi.nlm.nih.gov/pubmed/18462102

J. Fungi 2020, 6, 133 90f9

24. Donnelly, J.P; Chen, S.C; Kauffman, C.A.; Steinbach, W.J.; Baddley, ] W.; Verweij, PE.; Clancy, C.J.;
Wingard, J.R.; Lockhart, S.R.; Groll, A.H.; et al. Revision and Update of the Consensus Definitions of Invasive
Fungal Disease From the European Organization for Research and Treatment of Cancer and the Mycoses
Study Group Education and Research Consortium. Clin. Infect. Dis. 2019. [CrossRef] [PubMed]

25.  Vantilcke, V.,; Boukhari, R.; Jolivet, A.; Vautrin, C.; Misslin, C.; Adenis, A.; Nacher, M. Fever in hospitalized
HIV-infected patients in Western French Guiana: First think histoplasmosis. Int. J. STD AIDS 2014, 25,
656-661. [CrossRef] [PubMed]

® © 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
@ article distributed under the terms and conditions of the Creative Commons Attribution

(CC BY) license (http://creativecommons.org/licenses/by/4.0/).



http://dx.doi.org/10.1093/cid/ciz1008
http://www.ncbi.nlm.nih.gov/pubmed/31802125
http://dx.doi.org/10.1177/0956462413516299
http://www.ncbi.nlm.nih.gov/pubmed/24598976
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Materials and Methods 
	Study Design 
	Study Population 
	Judgment Criteria 
	Study Conduct 
	Statistical Analysis 
	Ethical and Regulatory Aspects 

	Results 
	Cutaneomucous Lesions 
	Case Fatality at One Month 

	Discussion 
	Conclusions 
	References

