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A B S T R A C T

A total of 23/45 (51%) patients with AIDS and histoplasmosis from Medellín, Colombia had other infections.
Tuberculosis was the most common (n = 16/23, 70%). Pneumocystosis and cryptococcosis were found in three
patients each (13%), bacterial infection and cytomegalovirus occurred each in two patients (9%) while tox-
oplasmosis, herpes virus and esophageal candidiasis were recorded in one patient each (4%). Of all co-infected
patients, 18/23 (78%) had one, four (17%) had two and one (4%) had three additional opportunistic infections.

1. Introduction

Histoplasmosis is a common infection in the Americas, although it is
diagnosed in certain countries of Asia (China, India, Malaysia,
Indonesia, Singapore, Thailand, Vietnam and Japan) and Africa
(Democratic Republic of Congo, Congo, Liberia, Ivory Coast, Gambia,
Uganda, Central African Republic, Guinea Bissau and Senegal) [1–3].
The clinical presentation depends partly on the concentration of in-
fectious particles in the inoculum, as well as on the condition of the
host's immune system at the time of infection [4,5]. Highly susceptible
populations are recognized and include individuals at the extremes of
life, persons undergoing immunosuppressive therapy, solid organ re-
cipients and, especially, patients infected with the human im-
munodeficiency virus (HIV) who have CD4 T cells counts below 150 per
µL [4].

In persons living with HIV/AIDS (PLWHA), the mycosis often pro-
duces a severe clinical form of disease called progressive disseminated
histoplasmosis (PDH), which has a high mortality if treatment is not
initiated promptly [4,5]. As has been previously reported, PDH symp-
toms are nonspecific, and among PLWHA, symptoms may be similar to
those observed in other infectious diseases, thus complicating diagnosis
and treatment [4,6–8]. In Colombia and other endemic countries in the
Americas, where access to antiretroviral therapy (ART) can be limited,
histoplasmosis is a cause of high morbidity and mortality (up to 30%) in
PLWHA [9].

2. Cases

An observational, cross-sectional study of patients with histo-
plasmosis was performed between May 2008 and August 2011 in a
cohort of PLWHA from La Maria Hospital in Medellín, Colombia [8].
The diagnosis of histoplasmosis was made based on the guidelines of
the European Organization for Research and Treatment of Cancer/In-
vasive Fungal Infections Cooperative Group and the Mycoses Study
Group (EORTC/MSG) [10]. A diagnosis was considered proven if H.
capsulatum was isolated from any of the following samples: blood,
tissue, sterile fluids or respiratory specimens or by a positive histo-
pathological analysis, with presence of intracellular yeasts, identified
by Wright staining. A diagnosis was considered probable if H. capsu-
latum could not be isolated, but there was evidence of reactive serology
such as presence of either H or M precipitin band or both bands by the
immunodiffusion (ID) test and a titer of 1:32 or higher with histo-
plasmin antigen by the complement fixation (CF) test, or a positive
antigenuria test [10]. Co-infections present in these patients were de-
fined based on clinical, radiological and microbiological criteria.

A standardized data collection form was developed in Microsoft
Access consisting of variables for clinical findings, laboratory testing,
treatment and outcome. For statistical analysis, absolute and relative
frequencies were calculated and tested for normality. To identify sta-
tistical association, we used the Chi2 test, Student t-test or Mann-
Whitney U test. In order to identify differences among histoplasmosis
patients with and without co-infections, statistical associations were
defined by a p value less than 0.05. All analyses were performed using
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the software EPIDAT 3.1 and STATA 8.0.
A total of 45 patients with AIDS and PDH were identified, 30 (67%)

were classified as proven cases and 15 (33%) as probable cases. At the
time of enrollment in the study, patients with histoplasmosis had the
following clinical characteristics: a median CD4 cell concentration of 30
per µL (Range [R] = 3–540 cells per µL); and a median viral load of
151,914 copies per µL (R = 40-6.678,540 copies per µL) (Fig. 1);
median body temperature was 37.4 °C (R = 36–39 °C); median body
mass index was 18.04 (R = 12.3–24.8). A total of 39 (87%) patients
with histoplasmosis had weight loss at enrollment and 18 (40%) had a
Karnofsky score under 30. Gastrointestinal manifestations were present
in 38 (84%) patients. Patients also had pulmonary manifestations
(75%), neurological abnormalities (64%), lymphadenopathies (58%),
and skin (49%) and oral mucosal lesions (44%). A total of 8 (18%)
patients died.

Co-infections were diagnosed in 23 of the 45 patients (51%) There
were 19 males (83%) and 4 females (17%) with a median age of 38
years (R = 21–55 years). The median CD4 T cell count was 25 cells per
µL (R = 3–330 cells per µL) and the HIV viral load was 100,000 copies
per µL (R = 266-6.678,540 copies per µL). No statistically significant
differences among patients with nd without co-infections were found
(Fig. 1). There was also no statistically significant differences in mor-
tality among patients with and without co-infections (Fig. 1).

Of the 23 patients presenting with histoplasmosis and other

infections, 18 (78%) had one additional opportunistic infection, 4 pa-
tients (17%) had two, and one patient (4%) had 3 additional infections
(Fig. 2). Tuberculosis (TB) was found in 16 of 23 patients (70%) and
was the main co-infection followed by pneumocystosis and crypto-
coccosis diagnosed in 3 of 23 patients each (13%). Bacterial infections
(Salmonella) and Cytomegalovirus (CMV) occurred in 2 patients each
(9%), while 1 patient exhibited concomitant toxoplasmosis, herpes
virus and esophageal candidiasis. It is important to note that all 4 pa-
tients presenting with either bacterial disease or CMV infection died.

When we compared clinical manifestations grouped by systems
among patients with and without co-infections, we observed differences
in the presence of lymphadenopathy and neurological symptoms. All
other variables analyzed did not show differences between the two
groups (Fig. 3).

3. Discussion

Among this cohort of PLWHA who were identified as having pro-
gressive disseminated histoplasmosis, over half had an additional op-
portunistic infections [11]. This is higher than those reported in Pa-
nama (25%), French Guiana (37–42%), Argentina (42%) and Brazil
(43%). However, tuberculosis was the most frequently reported op-
portunistic infection in all these countries [12–14,16,17].

It is clear from these results that in this patient population, there is a

Fig. 1. Study flow chart of analyzed subjects.
General characteristics of 45 patients with AIDS and
progressive disseminated histoplasmosis (PDH). In
22 (49%) patients no other opportunistic infection
was reported at time of diagnosis of PDH; presence of
co-infections were reported in the remaining 23
(51%) patients with AIDS and PDH.

Fig. 2. Distribution of co-infections observed in 45 patients with
AIDS and progressive disseminated histoplasmosis (PDH). In 22
patients no other opportunistic infection was reported at time of
diagnosis of PDH (49%). In the remaining 23 patients with co-
infections (51%), 18 (78%) had 1 additional opportunistic dis-
ease, 4 patients (17%) had 2, and 1 patient (4%) had 3 different
opportunistic diseases.
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serious challenge in differentiating clinical signs and symptoms which
might help determine the presence of additional co-infections. This
highlights the importance of looking for co-infections in such patients,
and of studying the organs most frequently clinically involved. It is,
moreover, important to emphasize that signs and symptoms must be
correlated with laboratory diagnostics. Proper diagnostic procedures
should be done whenever there is any suspicion of histoplasmosis or
other infections. Rapid diagnosis will reduce the time to treatment and
reduce mortality [8,16–19].

Bacteremia and CMV disease were frequent in patients who died,
although only 4 patients presented these co-infections, and had TB. In
these 4 patients it is difficult to be sure that the direct cause of death
was either the bacteremia or CMV disease, because these patients were
severely ill [15,17].

As a final note, these persons living with HIV/AIDS had important
abnormalities in their immune status which, together with the non-
specificity of clinical signs and symptoms, indicate that the one should
be concerned and suspect other opportunistic infections that may be

Fig. 3. Clinical findings recorded in 45 AIDS patients with histoplasmosis, with or without co-infection.
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present simultaneously. Appropriate laboratory tests need to be used in
order to promptly confirm correct diagnoses and provide appropriate
therapies.
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