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Abstract. Histoplasmosis is common among persons living with human immunodeficiency virus/acquired immune
deficiency syndrome (PLWHA) in Latin America, but its diagnosis is difficult and often nonspecific. We conducted pro-
spective screening for histoplasmosis among PLWHA with signs or symptoms suggesting progressive disseminated
histoplasmosis (PDH) and hospitalized in Hospital La Maria in Medellin, Colombia. The study’s aim was to obtain
a clinical and laboratory profile of PLWHA with PDH. During 3 years (May 2008 to August 2011), we identified
89 PLWHA hospitalized with symptoms suggestive of PDH, of whom 45 (51%) had histoplasmosis. We observed
tuberculosis (TB) coinfection in a large proportion of patients with PDH (35%), so all analyses were performed
adjusting for this coinfection and, alternatively, excluding histoplasmosis patients with TB. Results showed that the
patients with PDH were more likely to have Karnofsky score < 30 (prevalence ratio [PR] = 1.98, 95% confidence inter-
val [CI] = 0.97-4.06), liver compromised with hepatomegaly and/or splenomegaly (PR = 1.77, CI = 1.03-3.06) and ele-
vation in serum of alanine aminotransferase and aspartate aminotransferase to values > 40 mU/mL (PR = 2.06, CI =
1.09-3.88 and PR = 1.53, CI = 0.99-2.35, respectively). Using multiple correspondence analyses, we identified in
patients with PDH a profile characterized by the presence of constitutional symptoms, namely weight loss and
Karnofsky classification < 30, gastrointestinal manifestations with alteration of liver enzymes and hepatosplenomegaly
and/or splenomegaly, skin lesions, and hematological alterations. Study of the profiles is no substitute for laboratory
diagnostics, but identifying clinical and laboratory indicators of PLWHA with PDH should allow development of strate-

gies for reducing the time to diagnosis and thus mortality caused by Histoplasma capsulatum.

INTRODUCTION

Histoplasmosis, a disease caused by the dimorphic fungus
Histoplasma capsulatum, is associated with high morbidity
and mortality.? Although histoplasmosis occurs globally,
this mycosis is more frequently seen in the Americas and
some regions of Asia and Africa.> Despite advances in the
treatment of persons living with human immunodeficiency
virus (HIV)/acquired immune deficiency syndrome (AIDS))
(PLWHA), the incidence and mortality associated with
H. capsulatum infection in this group remains high."**> In
Colombia, the prevalence of HIV infection in the general
population is less than 1%, but in populations at risk,
this can rise to 5%. Official governmental data from
Organizacion de las Naciones Unidas (ONU)/AIDS report
that 32,864 of 37,325 (88%) patients diagnosed with HIV/
AIDS are receiving highly active antiretroviral therapy.® A
study conducted by the Instituto Nacional de Salud of
Colombia and the Corporaciéon para Investigaciones Bio-
logicas (CIB) identified 434 proven cases of the mycosis
from 1992 to 2008, and 70% of these cases were among
PLWHA.” In a more recent study, the frequency of histo-
plasmosis in a cohort of PLWHA with clinical suspicion of
histoplasmosis was estimated at 22%.% In developing coun-
tries and in some regions of the United States that include
resource-poor areas, high mortality rates are reported for
PLWHA who have progressive disseminated histoplasmosis
(PDH).” For these reasons, health-care providers should
be aware of the incidence of histoplasmosis in Colombia,
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and consider the possibility of this diagnosis in PLWHA
patients with clinically compatible illness.

Diagnosis of PDH among PLWHA can be challenging.
Symptoms and clinical manifestations of PDH are highly
variable and similar to those produced by other infectious
agents commonly affecting this population. Clinical suspicion
of PDH is based on evaluating epidemiological risk factors
and the presence of signs and symptoms in the patient, and on
the use of laboratory tests with variable sensitivity/specificity
such as direct examination, stains, culture, and immunological
(antigen and antibody detection) and molecular tests, some
of which are not widely available.>52!2

Histoplasmosis is a common and important public health
problem in these susceptible populations.”° The aim of this
study was to identify a clinical and laboratory profile associ-
ated with histoplasmosis in PLWHA that could allow early
suspicion of the disease, reducing the time to diagnosis and
thus the disease’s high mortality rate.

321

MATERIALS AND METHODS

Study design. From May 2008 to August 2011, we con-
ducted a prospective study of PLWHA from one major hos-
pital (Hospital La Maria) in Medellin, Colombia. To be
included in the screening, PLWHA had to be hospitalized
within the study period, had to be receiving no antifungal
treatment when they enrolled in the study, and had to pres-
ent with three of five of the following common indicators
for suspicion of disseminated histoplasmosis: fever, pancy-
topenia, weight loss, radiological evidence of pulmonary
involvement (interstitial infiltrate visible on chest X-ray),
and skin or mucosal lesions. The diagnosis of histoplasmosis
was made based on the recommendations of the European
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Organization for Research and Treatment of Cancer/
Invasive Fungal Infections Cooperative Group and the
National Institute of Allergy and Infectious Diseases Myco-
ses Study Group (EORTC/MSG).?* A diagnosis was con-
sidered proven if the etiologic agent (H. capsulatum) could
be isolated from any of the following samples: blood, tissue,
sterile fluids, or respiratory specimens, or if the histopatho-
logical analyses showed presence of intracellular yeast com-
patible with H. capsulatum, identified by Wright staining. A
diagnosis was considered probable if H. capsulatum could
not be isolated, but there was serological evidence of infec-
tion, such as the presence of either H or M band or both
bands by the immunodiffusion test and/or a titer of 1:32 or
higher with histoplasmin antigen by the complement fixation
test.”® Patients with a previous diagnosis of histoplasmosis
were excluded from this report.

Diagnosis of tuberculosis (TB) was performed using
conventional diagnostic tests such as auramine-rhodamine
stain and Kinyoun stain and mycobacterial cultures BD
Lowenstein—Jenssen, BD MGIT, and 7H11 thin layer agar.

This study was originally designed to evaluate the validity
of an assay to detect histoplasmosis. We chose a cohort of
PLWHA with high risk of having PDH to maximize our abil-
ity to diagnose histoplasmosis in this location.

Ethics statement. This study was performed according to
the terms agreed by and with the full approval of the ethical
committees of the CIB and Hospital La Maria in Medellin,
Colombia. All patients enrolled in this study signed an
informed consent form designed in collaboration with the
ethical committee of the CIB. All clinical information from
the participants in the study was anonymized in a database
using an alphanumerical code.

Data collection. Basic demographic, laboratory (complete
hemogram/complete blood count, hepatic profile, and indica-
tors of HIV infection), and clinical information (constitutional,
respiratory, gastrointestinal, and neuronal symptoms; presence
of skin and oral lesions; and presence of lymphadenopathy)
were collected for each patient enrolled. Hepatomegaly and
splenomegaly were confirmed by physical examination using
ultrasonography. Study personnel used a standardized data
collection form to extract data from medical records. All data
were entered into a Microsoft Access 2010 database (Micro-
soft Corp., Redmond, WA) for analysis.

Statistical analysis. Absolute and relative frequencies were
calculated and tested for normality. To identify differences in
means or medians, we used the Student’s ¢ test or Mann—
Whitney U test, as appropriate. Prevalence ratios (PR), crude
and adjusted for the diagnosis of TB, and their respective
95% confidence intervals (CI) were calculated. We used mul-
tiple correspondence analysis (MCA)** to evaluate the rela-
tionships among the selected variables and to obtain factors
that best represent all variables, considering the level of sig-
nificance (weight) of each, to explain total sample variability
(inertia).> All analyses were performed using the software
EPIDAT 3.1 and STATA 11.0.

RESULTS

Demographic characteristics. During 3 years of screening,
we identified 89 PLWHA who met the inclusion criteria.
Seventy-one were male (79%) and their median age was
33 years (interquartile range [IQR] = 51 years). A total of

Persons living with HIV/AIDS
included in the surveillance
(n=89)
|
[ ]

AIDS patients without AIDS patients with
histoplasmosis (n=44) histoplasmosis (n=45)

80% male, median age: 31 years 80% male, median age: 35 years

AIDS patients with
—— histoplasmosis, without
tuberculosis (n=29)

AIDS patients with
—— histoplasmosis and
tuberculosis (n=16)

Ficure 1. Chart of study subjects grouped by histoplasmosis/
tuberculosis status.

45 patients met the EORTC/MSG criteria for PDH, of which
36 were male (80%) with a median age of 35 years (IQR =
34.7 years). Among patients without histoplasmosis (N = 44),
35 (80%) were male with a median age of 31 years (IQR =
51 years) (Figure 1). There were no significant differences in
any demographics between these two groups (Table 1).

Clinical and laboratory findings. Most (67%) cases of his-
toplasmosis were proven cases, the median CD4 count was
30 cell/uL (range: 1-537), and the median HIV viral load
was 151,914 copies/pL (range: 40-6,678,540) (Table 1). Most
patients (87%) had weight loss at the time of enrollment,
and 41% had a Karnofsky score < 30. Gastrointestinal mani-
festations were the most common symptoms observed (84 %),
followed by pulmonary manifestations (76% ), lymphadenop-
athy (58%), skin lesions (49%), and oral mucosal lesions
(44%) (Table 2). Of the 45 patients with histoplasmosis,
16 (35%) also had a diagnosis of TB, and for that reason all
analyses were adjusted for this common concomitant disease.

For the clinical variables, the following adjusted PR values
were higher in patients with histoplasmosis: lymphadenop-
athy (PR = 1.26, CI = 0.82-1.95), skin lesions (PR = 1.10,
CI = 0.70-1.72), oral lesions (PR = 1.18, CI = 0.71-1.95), and
gastrointestinal symptoms (PR = 1.07, CI = 0.89-1.29), and
patients with histoplasmosis were less likely to have respira-
tory manifestations (PR = 0.90, CI = 0.72-1.13), but none
of these differences were statistically significant (Table 2).
However, when we analyzed the results in more detail, we
observed several significant differences. In patients with his-
toplasmosis, nausea (PR = 2.67, CI = 1.15-6.19; P = 0.015),
hepatomegaly and/or splenomegaly (PR = 1.77, CI = 1.03-
3.06; P = 0.030), and the presence of a Karnofsky score < 30
(PR =1.98, CI = 0.97-4.06; P = 0.047) were more frequently
observed (Table 2).

The most notable differences in laboratory variables
distinguishing PLWHA with histoplasmosis were increases in
both transaminases and a decrease in hemoglobin concentra-
tion. Aspartate aminotransferase (AST) concentration was
significantly > 40 mU/mL in 70% of the histoplasmosis cases,
versus 45% in patients without histoplasmosis; alanine ami-
notransferase (ALT) was significantly > 40 mU/mL in 56%
of the cases, versus 26%; and hemoglobin was significantly
less than 9 g/dL in 51% versus 30%. Differences for labora-
tory variables that did not reach significance included lactic
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TaBLE 1
Characteristics of 89 AIDS patients with and without histoplasmosis

Variable With histoplasmosis (N = 45) Without histoplasmosis (N = 44) PR (95% CI) P
Age*t 35.3 (34.7) 31.1 (51) - 0.980
Sex (male)t 36 (80) 35 (79.5) 1.00 (0.81-1.23) 0.950
Time of HIV diagnosis (years)*i 0.7 (14.9) 2.1 (18.2) - 0.370
CD4 cell count®} 30 (567) 46 (564) - 0.200
HIV viral load*} 151,914 (6,678,500) 127,000 (1,666,346) - 0.510
Mortality 8 (17.7) 6 (13.6) 0.95 (0.79-1.13) 0.590
Diagnosis of TB+ 16 (35) 24 (54) 0.65 (0.40-1.05) 0.070

AIDS = acquired immune deficiency syndrome; CI = confidence interval; HIV = human immunodeficiency virus; PR = prevalence ratio; TB = tuberculosis.

*Data derived from Mann-Whitney U test.
¥ Number (%).
+Median (interquartile range).

dehydrogenase > 500 mU/mL in 64% of histoplasmosis
patients versus 48%, and leukocyte counts < 4,000/uL in
53% versus 35%. Clinical and laboratory findings are sum-
marized with their P values in Table 2.

To check robustness of the results, we also recalculated
the PR after excluding patients with histoplasmosis and
concomitant diagnosis of TB (N = 16). In this analysis, we
compared the 29 patients who had histoplasmosis without
TB with the 44 patients who did not have histoplasmosis.
The results obtained in this analysis were similar to those
observed above when we adjusted for TB, with some differ-
ences: significant differences were found for the presence of
papules and crusted lesions (PR = 2.19, CI = 1.09-4.40 and
PR = 2.27, CI = 1.07-4.80, respectively), but were no longer
found for nausea (PR = 2.27, CI = 0.92-5.50) and hemoglo-
bin concentration < 9 g/dL (PR = 148, CI = 0.80-2.74)
(Table 2).

For two of the four robust indicators with differences in
histoplasmosis patients, namely Karnofsky score < 30 and
ALT > 40 mU/mL, we also observed global distributional
differences when we plotted the corresponding continuous
variables. Figure 2 shows the plots for the full cohort includ-
ing all patients with TB. Patients with histoplasmosis (N = 45)
had higher ALT values than patients without histoplasmosis
(N = 44; 44 versus 24 mU/mL mean difference; P = 0.012),
suggesting more hepatic compromise. This result was not
partly due to TB coinfection, since the patients with histo-
plasmosis actually had a lower proportion of TB diagnosis
than patients without histoplasmosis (16/45 = 36% versus
24/44 = 55%; P = 0.112). Karnofsky score distributions
showed that results were not sensitive to the choice of thresh-
old at 30, and mean values were also not significantly differ-
ent (P = 0.065; Figure 2).

Multivariate analysis. Using a two-dimensional MCA,
we identified four patterns, based on clinical and labora-
tory characteristics (Figure 3A), corresponding to the four
main groups of patients: (a) with histoplasmosis and no TB
(N =29), (b) with both histoplasmosis and TB (N = 16),
(c) patients without diagnosis of histoplasmosis without
TB (N = 20), and (d) patients without diagnosis of histoplas-
mosis and with TB (N = 24). In the first pattern (a), we
observed elevated values of liver enzymes (AST and ALT),
the presence of skin lesions (hyperpigmented and crusted
lesions), hematological disorders (anemia and leukopenia) and
constitutional symptoms such as weight loss, and a Karnofsky
score < 30. The second pattern we observed (b), above the
first pattern in the figure, was associated with the presence
of lymph nodes, hepatomegaly and/or splenomegaly, and

mucosal lesions. The third pattern observed (c), distant to
the other two and corresponding to the group of patients
without histoplasmosis, was characterized by the presence
of respiratory symptoms (expectoration and dyspnea). Finally,
the fourth pattern (d) was not associated with clinical and lab-
oratory findings (Figure 3A).

We used the same procedure, applied to all variables
except mortality and the diagnosis information, to see how
well the first two components of the MCA could distinguish
the main groups (patients with histoplasmosis but no TB,
histoplasmosis and TB, without histoplasmosis and TB, and
patients without histoplasmosis with TB). The results are
shown in Figure 3B. We also observed that the two robust
indicators shown in Table 2 and illustrated in Figure 2, that
is, ALT > 40 mU/mL and a Karnofsky score < 30, were
among the four largest contributors to the total inertia in the
first component, and AST > 40 mU/mL was among the three
largest contributors to the second component, showing con-
cordance among the different analyses presented here. In
both components, the two main contributing indicators were
lymphadenopathy and palpable neck lymph nodes.

DISCUSSION

The diagnosis of patients with histoplasmosis remains
a challenge, especially among immunocompromised per-
sons resident in resource-limited regions where HIV/AIDS
is an important public health problem and histoplasmosis is
endemic.”*?’ To the best of our knowledge, this is the first
prospective study in Latin America to describe and compare
the clinical and laboratory findings among PLWHA with and
without histoplasmosis. We described the clinical and labo-
ratory profile we observed in patients with PDH. These
patients were characterized by 1) presence of constitutional
symptoms, in particular Karnofsky classification < 30, 2) gas-
trointestinal alteration of liver enzymes (AST and ALT) and
hepatosplenomegaly and/or splenomegaly, and 3) the pres-
ence of skin lesions. These findings were identified using
bivariate and multivariate statistical methods.

Constitutional symptoms were more frequent in PLWHA
with PDH, as shown by Karnofsky scores < 30 at the time
of enrollment, indicating that PDH patients were very ill at
the time of hospital admission. This finding has not been
reported in similar studies.

In our study, we also observed that a large proportion
(84%) of PDH patients had gastrointestinal symptoms;
other reports indicate much lower frequencies (ranging
from 2% to 46%).”'?%2° Patients in our cohort had lower
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FiGure 2. Distributions of values of (A) alanine aminotransferase concentration (ALT) and (B) Karnofsky score, in patients without and
with histoplasmosis. Distributions are shown for all patients (with or without tuberculosis). Dotted lines indicate thresholds used in the analyses

of this study.

socioeconomic status than prior reports, and this finding may
be related to economic inability to seek clinical care, and
thereby preventing patients from presenting for care in a
timely manner.

We found significantly higher levels of AST and ALT
> 40 mU/mL, and higher presence of hepatosplenomegaly and/
or splenomegaly among PDH cases than non-PDH cases. It
is important to note that individuals presenting comorbidities
with hepatitis B and C viruses and drug interactions were
not observed in the study. Similar findings have also been
reported in other studies,” 1182830 4nd high AST and
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Dimension 2

ALT levels frequently correlate with hepatomegaly. Spleno-
megaly and hepatomegaly have been reported frequently
among PDH patients (10-93%) in similar cohorts from
Europe, United States, Panama, French Guyana, Brazil, and
Argentina % 10-1213.1828.3031 The gjong of hepatomegaly and/
or splenomegaly are often nonspecific and are frequently
present in PLWHA having other opportunistic coinfections,
especially TB.3*73°

When we excluded patients with histoplasmosis and TB,
we observed a significant statistical association between the
presence of skin lesions and the diagnosis of PDH. These
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(A) Multiple correspondence analysis (MCA) showing patterns, based on clinical and laboratory characteristics, defining four main

groups of patients: (a) patients with histoplasmosis and not tuberculosis (TB) (N = 29), (b) patients with histoplasmosis and TB (N = 16), (¢)
patients without diagnosis of histoplasmosis and without TB (N = 20), and (d) patients with TB (N = 24). The horizontal and vertical axes repre-
sent the first and the second principal components, respectively. (B) Scatter plot of patients’ distribution according to the first two components
identified by the MCA, after excluding mortality and diagnoses to retain only clinical indicators. The curve demarcates a region in the lower
right part of the plot in which only patients with histoplasmosis are observed.
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lesions include ulcers, papules, crusted lesions, and hyper-
pigmented and hypopigmented lesions. A high proportion of
skin manifestations had been previously reported in studies
conducted in Latin American countries such as French
Guyana (13%), Panama (17%), and Brazil (43-66%),” 1114183031
in contrast to much lower rates reported among patients in
the United States (1-7%).%?°?7 Karimi and others'' have
proposed an association between these skin and mucosal
lesions and genetic variations occurring in the etiological
agent infecting the patient and suggest that more studies are
needed to further evaluate this observation.

Hemoglobin abnormality (concentration < 9 g/dL) was
more pronounced in PDH patients, before (P = 0.046) and
after (P = 0.017) adjusting for TB. These alterations were
present in 51% of patients with histoplasmosis. Our results
are in agreement with a similar study in French Guyana
where anemia was observed in 41% of PLWHA and PDH."*

The presence of lymphadenopathy, respiratory manifes-
tations, and neurological symptoms were similar in patients
with and without histoplasmosis. Similar findings were
described in previous studies.” 1141830313435 The similarity
between the two groups of patients in this respect could well
be due to other diseases in the non-PDH patients affecting
the respective organs (e.g., caused by Mycobacterium spe-
cies, Pneumocystis jirovecii, Cryptococcus neoformans, and
Toxoplasma gondii).

This report is subject to a limitation characteristic of hospi-
tal descriptive studies. This study was performed at a single
hospital in Colombia (Hospital La Marfa), and thus results
are not generalizable. Nevertheless, this study highlights the
importance of histoplasmosis as a neglected, opportunistic
infection in PLWHA in Colombia, and is the first report to
date describing PLWHA with and without PDH in Latin
America. In addition, we pointed that diagnosis of histoplas-
mosis was performed by histopathology, fungal cultures, and
serology; the Histoplasma antigen test is more sensitive for
diagnosing PDH, but at the time of the study, it was not
available in our laboratory.

In the cohort studied here, 51% had PDH, and one-third of
the patients had concomitant TB, which can complicate diag-
nosis in any setting, and especially in resource-limited settings.
We provide characteristic differences between PLWHA with
and without PDH. Taking the identified clinical and labora-
tory profile of PLWHA into account may prompt clinicians
to give particular attention to the possibility of concomitant
histoplasmosis if they would otherwise not have done so. It
is, however, important to emphasize that study of the profiles
is certainly no substitute for laboratory diagnostics. Proper
diagnostic procedures should preferably be done whenever
there is any suspicion of histoplasmosis and/or TB, regardless
of profile studies and their outcomes. The use of specific and
rapid diagnosis procedures such as fungal cultures, histopath-
ologic testing, serological tests (for antibody and antigen
detection), and molecular tests should ensure prompt diagno-
sis, reduce the time to treatment, and thus impact mortality.
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