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Abstract
Background. Disseminated histoplasmosis is a major killer of HIV-infected persons in Latin America.
Antigen detection, fungal culture, or Polymerase Chain Reaction are often not available, but cytology and
histology are usually present in most hospitals and may represent an important diagnostic alternative. In
this study, we review 34 years of clinical experience to describe the respective place of cytology and
histology to diagnose disseminated histoplasmosis.

Methods. Between January 1st, 1981 and October 1st, 2014, a retrospective multicentric study was
performed on 349 patients with con�rmed disseminated histoplasmosis.   

Results. Whereas bone marrow was by far the most common sample taken, only 14.9% of samples were
screened using cytopathology, the second most frequent sample taken was bonchoalveolar lavage for
which 9.9% were subjected to cytopathological analysis, and �nally spinal �uid for which 16.4% were
subjected to cytopathological analysis. The samples most systematically sent to pathology were liver
biopsies, lower digestive tract, and lymphnode biopsies and the most contributive in terms of positive
results were lower digestive tract (72.9% positives), lymph node (66.1%), and liver (50.7%). 97.2% of bone
marrow samples were subjected to direct examination by the mycologist, the second most frequent
sample taken was bronchoalveolar lavage for which 97% were subjected to direct examination. Positive
direct examination was independently associated with death (aHR=1.5 (95%CI=1-2.2), and positive
pathology was associated with less mortality ((aHR=0.66 (95%CI=0.44-1). 

Conclusions. Opportunities for a rapid diagnosis were regularly missed, notably for bone marrow samples
which could have been examined using complementary staining methods to those of mycologist.

Introduction
H. capsulatum is the causative agent of disseminated histoplasmosis, a major but neglected Acquired
Immune De�ciency Syndrome (AIDS)-de�ning infection and cause of death in Latin America.[1–3] In the
tissues, Histoplasma capsulatum (H. capsulatum) presents as small spherical or ovoid yeasts measuring
2 to 6 µm [4]. After inhalation, it makes a dimorphic transition from must-leaven to yeast, to enter host
histiocytes/macrophages, and is able to survive intracellularly. It can thus proliferate during active
infection, and persist during asymptomatic infections, and then reactivate [5].

The severity of disease after inhalation of H. capsulatum is in�uenced by the intensity of exposure and
the host’s immunity. Hence there is a spectrum of disease severity ranging from asymptomatic infections
or mild pulmonary disease in the case of low inoculums and normal immunity, whereas large inoculums
may lead to severe pulmonary infections. In immunocompromised patients the infection progressively
disseminates to other organs leading to a variety proteiform and life-threatening disease. Depending on
which organs are affected: lungs, gastrointestinal tract, liver or lymph nodes which may all be involved in
the same patient. Since the beginning of the AIDS pandemic, there has been a growing reservoir of
patients susceptible to progressive disseminated histoplasmosis, which given the di�culties of diagnosis
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and the lack of awareness have resulted in a staggering burden of fatalities [6]. Histoplasmosis has in
fact often been ranked as the most common AIDS-de�ning infection and cause of death for patients with
Cluster of Differentiation-4 (CD4) cell counts < 200 cells/mm3 [7, 8].

French Guiana is endemic for histoplasmosis and there is a high prevalence of HIV infection[9]. The
incidence of disseminated histoplasmosis in HIV patients is estimated to be 1.5 per 100 persons-years
overall, and greater than 10 per 100 persons-years in patients with CD4 counts under 50/mm3[7, 10]. In
South America, histoplasmosis is also frequent [11].

Before the advent of the AIDS epidemic, animal samples [12]or autopsy specimens were often used to
study Histoplasmosis [13]. In the absence of availability of antigen detection testing outside of the USA,
the reference methods to study histoplasmosis in immunocompromised patients are cytological and
histological examination and fungal culture with a sensitivity of 65% and 80%, respectively [14–16].
Molecular detection by polymerase chain reaction (PCR), and serological detection in plasma are also
used. However, the sensitivity of histoplasmosis detection methods is highly variable, and may differ
geographically depending on the experience and the methods used in each center [14, 17–19]. Moreover,
there may be differences according to the type of organ sample or the immune status of the patient [20,
21]. In endemic countries, antigen detection, fungal culture, or Polymerase Chain Reaction (PCR) are often
not available, but cytology and histology are usually present in most hospitals and may represent an
important diagnostic alternative. In this study, we review 34 years of clinical experience to describe the
respective place of cytology and histology to diagnose disseminated histoplasmosis.

Methods

Study design
Between January 1st, 1981 and October 1st, 2014, a retrospective multicentric study was performed on
patients with con�rmed disseminated histoplasmosis.

Study population
Co-infections with Human Immunode�ciency Virus (HIV) and histoplasmosis were included in the HIV
and Histoplasmosis database of French Guiana. The inclusion criteria were con�rmed HIV infection; age 
> 18 years; and �rst proven episode of histoplasmosis (European Organization for Research and
Treatment of Cancer / Mycoses Study Group (EORTC/MSG) criteria[22]);.

Study conduct
This database included incident cases of HIV-associated histoplasmosis in the three hospitals of the 3
main cities of French Guiana. Clinical, biological, immunovirological and therapeutic data were collected
on a standardized case record form until October 2014. Hospitalized cases of incident HIV-associated
histoplasmosis were included. We collected sex, age, country of birth, symptoms on admission, clinical
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entrance examination, treatment received, and survival data during the study period, immunovirological
status, standard biological examinations, medical imaging, endoscopies and procedures performed to
identify H. capsulatum, mycology, cytology and pathology.

Statistical analysis
STATA© software (College Station, Texas, USA) was used. Quantitative variables were described with
medians and interquartile ranges, they were compared between groups using ranksum non-parametric
tests where appropriate. For qualitative variables, Chi2 or Fisher tests were computed comparing the
proportions between groups. Kaplan Meier curves were computed and Cox proportional hazards
modelling was used to adjust for potential confounding. Statistical signi�cance was set at 5%.

Ethical and regulatory aspects
The research was approved by the by the the French National Institute of Health and Medical Research
institutional review board (Comité d’Evaluation Ethique de l’Institut National pour la Santé Et la Recherche
Médicale (CEEI INSERM) (IRB0000388, FWA00005831 18/05/2010), the Comité Consultatif pour le
Traitement de l’Information pour la Recherche en Santé(CCTIRS) (N° 10.175bis, 10/06/2010), and the
Commission Nationale Informatique et Libertés (CNIL) (n ° JZU0061856X, 07/16/2010).

Results
There were 349 observations of HIV-associated disseminated histoplasmosis in the database. The
average age was 40 years (± 9.7 years). The sex ratio was 1.9 male per female. The median number of
sites from which samples were taken to try to identify the pathogen was 2 but varied (Interquartile range
(IQR) = 1–3, maximum 5). Figure 1 shows the “cascade” from site sample to diagnosis for cytopathology.
Whereas bone marrow was by far the most common sample taken, only 14.9% of samples were screened
using cytopathology, the second most frequent sample taken was bonchoalveolar lavage for which 9.9%
were subjected to cytopathological analysis, and �nally spinal �uid for which 16.4% were subjected to
cytopathological analysis. The samples most systematically sent to pathology were liver biopsies, lower
digestive tract, and lymphnode biopsies and the most contributive in terms of positive results were lower
digestive tract (72.9% positives), lymph node (66.1%), and liver (50.7%).

Whereas those with positive histopathology were less likely to have a positive culture (OR = 0.12, 95%CI = 
0.05–0.26, P < 0.0001) they were more likely to have a positive direct examination (OR = 1.8, 95%CI = 
1.13–2.83, P = 0.008). Only 10/349 (2.9%) were diagnosed with direct examination alone (only positive
result), 29/349 (8.3%) were diagnosed by pathology alone (only positive result), and 100/349 (28.65%) by
culture alone (only positive result). Eighty-nine persons (25.5%) had both a positive direct examination
and a positive culture, 18/349 (5.1%) had both a positive direct examination and positive pathology, and
25/349 (7.1%) had both a positive pathology and a positive culture. Overall 139 patients were only
diagnosed with a single technique, 132 by 2, and 77(22%) by direct examination, pathology, and culture.
The patients more likely to have 2 or 3 positive techniques were those with cutaneous and oral lesions.
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Persons with respiratory presentations were less likely to have a positive diagnosis by pathology than
those without a respiratory presentation (35.5% vs 49.5%, P = 0.009). By contrast, those with cutaneous
signs were signi�cantly more likely to have a positive pathology diagnosis (79.2% vs 40.1%, P < 0.0001).
Similarly, those with oral lesions were signi�cantly more likely to have a positive pathology diagnosis
(78.9% vs 40.7%, P = 0.001). Patients with Super�cial lymphadenopathies < 2 cm were signi�cantly less
likely to have a positive pathology diagnosis than those without (37.9% vs 56.7%, P = 0.019), while those
with lymphadenopathies > 2 cm were more likely to have a positive diagnosis by pathology (55.5% vs
38.1%, P = 0.028). Patients having bene�tted from a lower digestive tract (but not the upper tract)
endoscopy were signi�cantly more likely to have a positive pathology diagnosis than those who did not
(59.5% vs 31.2%, P = 0.002). Patients having bene�tted from a abdominopelvic CT scan (but not thoracic)
were signi�cantly more likely to have a positive pathology diagnosis than those who did not (52% vs
39.3%, P = 0.03).

Patients with a positive pathology examination had signi�cantly higher platelet count (171,000 per mm3
(IQR = 39,800 − 278,000)) than those who did not (124,000 per mm3 (IQR = 38,000-219,000)), P = 0.03.
Patients with a positive pathology examination had signi�cantly lower TGO concentrations (45 IU (IQR = 
30–73)) than those who did not (64 IU (IQR = 35–112)), P = 0.0007. Patients with a positive pathology
examination had signi�cantly lower LDH concentrations (374 IU (IQR = 252–722)) than those who did not
(456 IU (IQR = 302–1132)), P = 0.01. Whereas those diagnosed by culture or direct examination did not
have any differences in diagnostic delay, those diagnosed by pathology seemed to have a shorter
diagnostic delay (50days (IQR = 22–225) vs 91(IQR = 29–237), P = 0.05.

Figure 2 shows the “cascade” from sample to diagnosis for direct examination. Bone marrow was by far
the most common sample taken, and 97.2% of samples were subjected to direct examination by the
mycologist, the second most frequent sample taken was bronchoalveolar lavage for which 97% were
subjected to direct examination, and �nally liver biopsy for which 83.3% were subjected to
cytopathological analysis. The most contributive in terms of the proportion of positive results for direct
examination were cutaneomucous (73.7% positives, fourth in frequency), lower digestive (52.5%
positives, third in frequency), bronchoalveolar lavage (46.9% positives, second in frequency), and bone
marrow (34.6% positives, but �rst in frequency).

Figure 3 shows the “cascade” from sample to diagnosis for fungal culture. Bone marrow was by far the
most common sample taken, and 93.9% of samples were cultured for fungi, the second most frequent
sample taken was bronchoalveolar lavage for which 90.9% were cultured for fungi, and �nally liver biopsy
for which 70.9% were cultured for fungi. The most contributive in terms of the proportion of positive
results for fungal culture were liver (86.9%, second in frequency), lymphnodes (79.6% positives, third in
frequency), bone marrow (77.6% positives, and �rst in frequency), and lower digestive (74% positives,
fourth in frequency). Figure 4 shows a summary of the proportion of samples analyzed and the
proportion of positives. Hence, overall, less than half of samples bene�tted from pathological
examinations, although over half of samples examined by the pathologist were positive.
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Figure 5 shows the survival curves within the �rst year. Patients with a positive direct examination were
more likely to die than those without. In contrast those having positive pathology seemed less likely to die
than those having negative pathology, and those having a positive culture also seemed less likely to die
within the next 12 months. A cox model adjusting all 3 methods of diagnosis for CD4 count, diagnostic
delay, the time period, and antifungal treatment showed that a positive direct examination was
signi�cantly associated with death (adjusted hazard ratio = 1.5 (95%CI = 1-2.2), P = 0.048, and positive
pathology was associated with less mortality ((adjusted hazard ratio = 0.66 (95%CI = 0.44-1), P = 0.05.
there was no signi�cant association for culture in the same model.

Discussion
The present results show that, for HIV patients with disseminated histoplasmosis, between direct
examination, culture and pathology, pathology was the least frequently prescribed diagnostic method
(45% of patients) despite its potentially valuable yield (54.8% positivity). This underuse of pathology was
noted for non-tissular liquid samples, notably bone marrow, which was the most frequently collected
sample and the most frequently positive sample. Fluid samples are usually sent to the laboratory for
fungal diagnosis, where direct examination is performed on May-Günwald Giemsa-stained samples at
1000 magni�cation using immersion oil. For bone marrow aspiration, a variable number of smears, of
sometimes heterogenous quality, are prepared for examination by cytologists, parasitologists and
mycologists, and rarely by pathologists. The small fraction (14.8%) of bone marrow samples that
actually reach the pathologist may result from the lack of a su�cient number of satisfactory smears to
provide to all specialties reading the slides. Another likely explanation is clinical habit, and the perception
that pathologists only deal with solid tissue samples. If this is the case, then perhaps there are lost
opportunities for diagnosis because pathologists apply different staining techniques that mycologists,
which could have rapidly diagnosed a number of additional cases. Patients having bene�tted from a
positive pathological diagnosis had a shorter diagnostic delay and seemed more likely to survive that
patients who did not have a positive pathology. They had higher platelet counts, lower Glutamyl-
oxaloacetate transferase (TGO) and Lactico DesHydrogenase (LDH) concentrations than patients who
had negative pathology. The interpretation of these �ndings could �rst be that diagnostic delay is shorter
with pathology (within days) than with culture (weeks). Another potential explanation could be that
among patients with some remaining defense against the fungal pathogen, this defense translates into
tissular lesions such as granuloma which are easier to �nd that anergic forms were the sideration of
immunity leads to very few modi�cations of tissues and cells around the fungus.

Direct examination was linked with death, a somewhat predictable result re�ecting a greater fungal
burden and hence more severity.

While some samples were rarely forwarded to pathology, others, usually solid tissues, were very
frequently submitted to pathological analysis. Hence, those with cutaneous signs, those with oral lesions,
those with lymphadenopathies > 2 cm were signi�cantly more likely to have a positive pathology
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diagnosis. Patients having bene�tted from a lower digestive tract endoscopy were also signi�cantly more
likely to have a positive pathology diagnosis than those who did not.

The present study reviewed practices and results regarding diagnosis over a 34-year period. There was a
great heterogeneity between type of organ sample and the propensity to seek pathological analysis.
Given that, in the absence of antigen detection tests, pathology yields relatively rapid results, it seemed
that some opportunities were regularly missed, notably for bone marrow samples which could have been
examined using complementary staining methods to those of mycologists, that may have increased the
proportion of direct examination positives, only at 1/3 of samples examined, by adding a complementary
technique to the techniques used by mycologists.
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Figures

Figure 1
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Cascade from site sample collection to diagnosis for pathology.

Figure 2

Cascade from site sample collection to diagnosis for direct examination.
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Figure 3

Cascade from site sample collection to diagnosis for fungal culture.
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Figure 4

Overall cascade from sample to diagnosis by diagnostic method.
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Figure 5

Kaplan Meier curves for death in HIV-infected patient with disseminated histoplasmosis by diagnostic
method.


