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Abstract: Diagnosis of histoplasmosis is challenging. A rapid, sensitive, and specific method is
essential. Serum is a non-invasive and easy sample to obtain in any hospital. The diagnostic accuracy
of different techniques that use serum has been evaluated. Forty one serum samples from patients
with proven or probable histoplasmosis were analyzed. Different techniques based on the detection
of antibodies, (ID Fungal Antibody System), antigens (Histoplasma GM EIA and Platelia TM
Aspergillus Ag) and DNA (“in house “real time PCR (RT-PCR) have been tested. Additionally, 36
sera samples were selected for the quantification of cytokines and biomarkers related to
histoplasmosis. The sensitivity of the Histoplasma GM EIA kit was 94% in patients with disseminated
infection and HIV as underlying disease, in immunocompetent (IC) patients it was 66%. The detection
of Histoplasma spp. with the ID Fungal Antibody System was positive in 84% of IC and in 68% of
HIV patients. The Platelia-Asp kit had a low performance in both groups of patients (38% HIV and
21% non-HIV) and, finally, RT-PCR was better in immunosuppressed patients (47% HIV vs. 26% non-
HIV). Combination of diagnostic tecniques increased the detection Histoplasma infection in
inmunosupressed patients. Overall, patient groups infected with H. capsulatum (Hc) showed higher
IL-8, IL-6, IL-1$3, TNF-a, IL-18 median values compared to not Hc infected controls. The effectiveness
of diagnostic techniques on serum samples is highly influenced by the patient's clinical presentation
and underlying condition. Consequently, a thorough assessment of the patient's clinical presentation
and disease phenotype is crucial in selecting the most suitable diagnostic method.

Keywords: Histoplasma capsulatum; histoplasmosis diagnosis; serum sample

1. Introduction

Histoplasmosis is a disease caused by the fungus Histoplasma capsulatum [1 which is a primary
pathogen found in soil rich in organic material. Although this fungus has a cosmopolitan distribution,
there are areas of high endemicity such as the Americas and Africa as well as other regions with
medium-to high endemicity including China [2] and Southeast Asia p3]. Despite the various
presentations of the disease, disseminated histoplasmosis is the most frequent clinical presentation.
Nowadays, disseminated histoplasmosis is the most common AIDS-defining disease and the leading
cause of death in HIV-positive patients, with around 1,500 cases per year, in some areas [4].
Histoplasmosis is also the imported mycoses most frequently reported outside these endemic regions
[5,6]. Recently, based on its public health importance, global disease burden and existing knowledge
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gaps, H.capsulatum. is ranked as a high priority pathogen in the WHO fungal priority pathogens list
[7].

Diagnosis of histoplasmosis is challenging in both endemic and non-endemic regions. In
endemic regions, the scarcity of tools for fast and accurate identification of the infection is a significant
problem. In these regions the disease is mainly associated with patients living with AIDS who
develop the disseminated form of the disease, which can be fatal in the absence of rapid and
appropriate treatment [8]. In non-endemic areas in addition to the lack of diagnostic methods a low
index of suspicion must be added [9]. The gold standard for diagnosis of histoplasmosis is based on
conventional laboratory assays using culture and histopathology. However, these assays have several
limitations, including the need for high-level laboratory infrastructure for culture handling
(biosecurity level 3), the need for highly trained laboratory personnel, variable assay analytical
performance, and a long turn-around time for results. Alternative diagnostic methods are essential
to achieve a rapid diagnosis as this has a significant impact on the patient’s outcome [10-12].

In recent years, a great effort has been made to develop methods based on the detection of
different biomarkers. Serum is a non-invasive sample, easily obtainable, even in primary care centers,
that can be used to detect antigens, antibodies, nucleic acids, and biomolecules to determine the
evolution of an infection, making it a valuable sample.

The detection of antigens represented an important breakthrough in the early diagnosis of
histoplasmosis, however, these tests have not been widely available in many regions until recently.
Specifically, the Histoplasma GM ELISA (IMMY) test has demonstrated excellent performance and
reproducibility in disseminated disease, but it has only been tested in urine samples until now [13].
Techniques based on the detection of antibodies, such as immunodiffusion or complement fixation
are commercially available and useful mainly for travelers from endemic regions, however their
sensitivity is moderate in immunosuppressed patients [14]. Techniques based on the detection of
nucleic acids have shown to be very promising tools for rapid diagnosis but, there is a lack of
commercial tests and consensus among laboratories [15].

In addition, much of our understanding of cytokine responses as biomarkers for diagnosis is
derived from studies on different fungal infections, but data for histoplasmosis is very limited.
Previous works performed on bronchoalveolar lavage samples showed the differential role of certain
cytokines in the local inflammatory processes of infection with H. capsulatum, P. jirovecii, or both [16]
and the possibility to monitor certain cytokines levels for prognosis evaluation in patients [17].

In this study, the diagnostic accuracy of different techniques using serum as a non-invasive
sample was retrospectively evaluated in 41 samples from 40 patients with proven and probable
histoplasmosis. Techniques based on the detection of antibodies, antigens, and DNA were tested, and
a comparative analysis was performed. In addition, we analyzed the immunological response of
patients using a panel of cytokines and other immunological biomarkers aiming to complement the
diagnosis and predict their prognosis.

2. Materials and Methods

2.1. Patients and Clinical Samples

This study was performed retrospectively using serum samples from the collection of clinical
specimens of the Mycology Reference Laboratory included in the ISCIII Biobank Collection. The
samples were previously anonymized in compliance with Spanish law and the ISCIII ethics
committee approved the project.

A total of forty-one serum samples from 40 patients with proven (30) and probable (10)
histoplasmosis, based on criteria from EORTC/MSG, were analyzed [18]. Most patients 80% (32/40)
were immigrants from Latin-American and African countries, and the rest were travelers to endemic
areas. Regarding underlying diseases, 20 patients had AIDS, fifteen of whom presented with a
disseminated histoplasmosis (DH), 3 with acute pulmonary histoplasmosis (APH) and 2 with a
gastrointestinal form (GIH). Nineteen were immunocompetent patients with different forms of the
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disease, 9 with APH or Sub acute pulmonary histoplasmosis (SAPH), 1 patient with mediastinitis, 1
with pyomyositis, 1 with chronic respiratory condition, 3 with rheumatoid arthritis, 1 patient with
primary skin infection and 3 non-HIV patients with no clinical information collected. Only one
patient had other type of immunosuppression different from AIDS and presented with a
disseminated disease (Table 1).

Table 1. Clinical Characteristic of 40 proven and probable histoplasmosis patients.

Characteristics Number
Originating from an endemic region 32
Travelers 8
Underliying condition
HIV/AIDS 20
Inmunosupressed non-HIV 1
None 19

Due to limitations in the available volume sample, not all tests were carried out in every sample.
The specific number of samples used for each test is described for each diagnostic methodology.
Among those, we were able to test all the diagnostic methodologies in 27 samples.
For the biomarker-cytokine study, additional samples from patients with probable infection were
included in order to increase the number of patients and samples. For that purpose, we used 36
samples of which 11 were additional samples and different from the samples initially used in the
diagnostics studies. We also included eight serum samples from immunocompromised patients with
no fungal infection according to the EORTC criteria .

2.2. Antigen Detection

Detection of Histoplasma GM (EIA Test Kit)

The clarus Histoplasma GM EIA test kit (IMMY Palex, Madrid, Spain) is validated and approved
by FDA for urine samples [13, 19]. The serum needs to be pretreated to release diagnostically relevant
antigens. These samples were pretreated according to the manufacturer's recommendation as
follows: a volume of 100 microliters of buffer supplied by the manufacturer was added to 300
microliters of each serum sample. The mixture was incubated at 120 °C for 6 minutes. Centrifugation
was performed at 10,000 rpm for 10 minutes. The supernatant was used to carry out the indicated
immunoassay technique. A cutoff of 20.20 ng/ml was used to determine positivity, according to the
manufacturer’s recommendations.

To test cross-reactivity with other closely related fungal species, a total of 25 serum from patients
infected with species of Aspergillus spp. (8), Candida spp. (5) and other endemic species such as
Paracoccidiodes spp. (7) and Coccidiodes spp. (5) were included as control.

Detection of Histoplasma capsulatum by Platelia™ Aspergillus Ag (Bio-Rad)

A volume of 300 microliters of serum was used. The assay was performed following the
manufacturer’s recommendations. A cutoff of > 0.5 was used to determine positivity.

2.3. Antibody Detection

Detection of Histoplasma antibodies by immunodiffusion by using the "ID Fungal Antibody
System" kit (IMMY, Palex, Madrid, Spain) was used following the manufacturer’s instructions. A
volume of 20 pl was tested for the assay. Results were analyzed after 48 hours.

2.4. DNA Detection

DNA extraction was performed using the QiAmp DNA Mini Kit (Qiagen, Werfen, Madrid,
Spain) following the manufacturer’s instructions. Fifty microliters of elution buffer were used for
elution.
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The RT-PCR technique described by Gago et al., [20] was employed for the detection of the ITS2
region of the ribosomal DNA of H. capsulatum. Four microliters of DNA from the clinical samples
were used as template. All tests were performed in duplicate, including negative and positive
controls for the PCR.

2.5. Biomarkers Quantification

A cytokine panel including IL-1f3, IL-8, IL-17, IL-23, TNF-a, IL-6, IL-10, IL-18, and the soluble
proteins: PTX3 and sTREM1 were tested in serum samples using Luminex with the Bio-Plex
equipment (Bio-Rad). For sample preparation, the commercial Human premixed Multi-Analyte kit
(R&D Systems) was used, following the protocol recommended by the manufacturer. All cytokine
determinations were performed in duplicates, and concentrations were reported in pg/mL.

2.6. Statistical Analyses

All data were analyzed with GraphPad Prism software. To determine significant differences
between the study groups, unpaired t-test were performed using the Mann-Whitney test. P values
<0.05 were considered statically significant.

The correlation between biomarkers among H. capsulatum infected patients was explored using the
Spearman correlation test.

3. Results

3.1. Antigen Detection

The GM EIA test was performed on 33 samples.The sensitivity of GM EIA test kit in
immunosuppresed patients (IS), mostly with AIDS, was 94% (17/18) and in immunocompetent
patients (IC) was 66% (10/15). Patients with disseminated disease were positive in a 100% (13/13).
With acute pulmonary histoplasmosis (APH) were detected in a 75% (9/12), gastrointestinal
histoplasmosis (GIH) 50% (1/2).

The Platelia™ Aspergillus Ag was performed on 37 samples, but demostrated low performance
in both groups: 42% (8/19) in IS and 16% (3/18) in IC.Best results were obtained in patients with DH
53% (8/15) vs. patients with APH (1/12) and was negative for chronic and mild disease.

3.2. Antibody Detection

The detection of antibodies using the ID fungal antibody System was performed in 40 samples
and was positive in 31 out of 40 (77,5%). 95% (18/19) of ICs and 62% of IS(13/21). Patients with
disseminated disease were positive in a 56,25% (9/16), APH 85% (11/13), GIH 66% (2/3); mild
symptoms 100% (3/3).

3.3. DNA Detection

The PCR technique was performed in 36 samples and results were moderated for the detection
of DNA. The overall sensitivity was 36% (13/36) being more useful for IS patients 50% in HIV  (10/20)
vs 19% in non-HIV(3/16). Patients with disseminated infections gave the best results 62.5% (10/16).

3.4. Comparative Analysis of Tools Used for Diagnostic
All methods were performed in 27 samples from 26 patients. Individual results are presented in

the table 2 and aggregated results are summaried in Table 3.

Table 2. Results for 27 sera samples in which all diagnostic test were performed. APH: Acute Pulmonary
Histoplasmosis; DH: Disseminated Histoplasmosis; GIH: gastrointestnal histoplasmosis; CPH: Cronic
Pulmonary Histoplasmosis; SAPH: Sub Acute Pulmonary Histoplasmosis: ND: No Data. *same patient.
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- .c. .. Immuno
. RT-PCR ID Platelia Asp GM-EIA- Clinical Classificatio suppres
Patient Data n .
sion
1 Positive  Positive Negative  Positive APH Proven No
2 Positive ~ Positive Negative  Positive APH Proven No
3 Negative Positive Positive Positive =~ APH Probable No
4 Positive Negative  Negative  Positive DH Proven Yes
7 Negative  Positive Negative  Negative = APH Proven No
7% Negative Positive Negative  Positive APH Proven No
8 Positive ~ Positive Positive Positive DH Proven Yes
9 Negative Negative  Negative Positive DH Proven Yes
10 Positive  Negative Positive Positive DH Proven Yes
11  Negative Negative Negative Negative  GIH Proven Yes
13 Negative Positive Negative  Positive DH Proven Yes
16 Positive  Negative Positive Positive DH Proven Yes
17 Negative DPositive Negative Positive DH Proven Yes
18 Positive  Negative Positive Positive DH Proven Yes
19  Negative Positive Negative  Positive GIH Proven Yes
20 Positive ~ Positive Positive Positive DH Proven Yes
28  Negative Negative Negative Negative APH Proven No
29  Negative Positive Negative  Negative = APH Proven No
30 Positive  Positive Negative  Positive DH Proven Yes
32 Negative Positive Positive Positive DH Proven Yes
33  Negative Positive  Negative Negative CPH Probable No
34  Negative Positive Negative Positive DH Proven Yes
35 Negative Positive  Negative Negative APH Probable No
36  Negative Positive Negative  Negative = APH Proven Yes
37  Negative Positive  Negative  Positive = ACPH  Probable No
38 Positive  Positive =~ Negative  Positive ND Probable No
40  Negative Positive  Negative  Positive =~ SAPH  Probable Yes
Table 3. Summary of results for each test in 27 samples.
Immunosuppression ~ RT-PCR ID Platelia Asp GM EIA
YES 16/27 (59%) 7/16 (44%) 10/16 (62,5%) 6/16(37,5%) 14/16 (87,5%)
NO 11/27 (41%) 3/11(27%) 10/10 (100%) 1/11 (9%) 6/11 (54,5%)
TOTAL 27 10/27 (37%) 20/27 (74%) 7127 (26%) 20/27 (74%)

We explored the potential of using combinations of techniques to improve diagnostic performance

(table 4).

Table 4. Results of combining diagnostic tests in serum samples.

Immunosuppress RT-PCR +ID RT-PCR + RT-PCR + ID + ID + Platelia Asp +
ion Platelia Asp GM EIA Platelia Asp EIA GM GM EIA
YES 16/27 (59%) 13/16 (81,25%)  8/16 (50 %)  13/16 (81,25 %)  12/16 (75 %) 15/16 (93,7 %)  14/16 (87,5%)
NO 11/27 (41%) 10/11(90,9%) 3/11(27,2%)  6/11 (54,5 %)  10/11 (90,9%) 10/11 (90,9%) 6/11 (54,5%)
TOTAL 27 23/27 (85,1%) 11/27 (40,7%)  19/27 (70,3%)  12/27 (81,4%) 25/27 (92,6%) 20/27 (74%)

3.5. Biomarkers Quantification

Since immune response is expected to be different between immunossupressed (IS) or immuno-

competent (IC) individuals, patients were grouped in three categories: IC_Hc (Immuno-competent


https://doi.org/10.20944/preprints202504.1880.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 22 April 2025

d0i:10.20944/preprints202504.1880.v1

6 of 11

with H. capsulatum infection), IS HIV_Hc (Immunossupressed with HIV and H. capsulatum infection)
and IS_non-Hc (Immunossupressed with non H. capsulatum infection).

Overall, patient groups infected with H. capsulatum (IC-Hc and IS HIV-Hc groups) showed
higher IL-8, IL-6, IL-1B, TNF-qa, IL-18 median values compared to not Hc infected controls, although
no significance was reached for some of the analyses. The IS HIV-Hc group showed the highest
median values with statistical differences for IL-6, IL-1B, TNF-a, IL-18 (Figure 1).

IL-17A, and IL-23 were analysed, with no significant difference values among groups.

The anti-inflammatory cytokine IL-10, results showed also higher values for the Hc infected
groups and statistical differences were found for both groups when compered to the IS_non-Hc

patients.
IL-8 TNF-a
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Figure 1. Cytokines levels (pg/mL) from serum samples measured by Bioplex Multi-Analyte assays. Statistical
significance was tested using the Mann-Whitney test (pairwise comparisons). P < 0.05 was considered

statistically significant; all statistically significant comparisons are shown according to: * p < 0.05, ** p <0.01 and
**p <0.001.

Regarding the soluble biomarkers PTX3 and sTREM1 (Figure 2), a significantly higher median
value for PTX3 was found when IS HIV_Hc and IC_Hc groups were compared. Compared to the
IS_non-Hc group PTX3 values were also higher, although no significance was reached. sTREM1
showed significantly higher median values of IS HIV_Hc patients againts IS_non-Hc individuals.
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Figure 2. PTX3 and sTREM1 levels (pg/mL) from serum samples measured by Bioplex Multi-Analyte assays.
Statistical significance was tested using the Mann-Whitney test (pairwise comparisons). P < 0.05 was considered

statistically significant; all statistically significant comparisons are shown according to: * p <0.05 and ** p <0.01.

To further investigate biomarkers and disease conditions, we performed a correlation analysis
of serum biomarkers among patients that developed a disseminated histoplasmosis and patients with
a non-disseminated form of the disease. Disseminated patients demonstrated positive correlations
between certain biomarkers. The strongest correlations were observed where IL-8 correlated well
with IL-13, IL-17A and sSTREM1, and the strongest correlation was found between IL-18 and sSTREM1.
In the group of the non-disseminated form of the disease, we found positive correlation for IL-8 and
IL-18, and IL-23 with IL-1p and IL-10, which showed correlation with IL-6.

Diseminated iid Non diseminated -
IL-8 IL-8
IL-1B ' IL-1B|029
IL-10[050( 0 F 105 IL-10|-0.08|0.48 F 105
TNF-a [0.18[0.20 TNF-a |057]0.14 025
IL-6|0.54 Jo.65{ 061 IL-6{0.24 |0.46 0.16
IL-17A .63]0.15 |0.610.26 1° IL-17A |0.08/0.47 | 0.08 |-0.26|-0.14 0
IL-23|0.09[046| 0 [021|-0.00| 0 IL-23020 0.37(0.32 070,
sTREM1 -0.03/0.44 0.14 F 4-0.5 sTREM1 [0.12[0.25 [0.41 |-0.06{0.40 [0.43 | 0.09 - 41-05
PTX3 |0.57|0.33|-0.070.05 |-0.36| 0.32 -0.10 | 0.39 PTX3 |0.280.06 |-0.33(-0.50|-0.20| 0.31 |-0.60| 0.57
IL-18|0.54(0.25 [0.21 |0.48 |0.54 [ 0.37 | -0.50 | 0.41 |0 .62 IL-18@'013 -0.43/-0.46/0.09 |-0.02|-054|0.18 | 0.35 J
A B e e e — 1.0 — T -1.0
\\?\V&\V‘@\“ s \\}1 <\v\\’;:.ql‘§\q & \V\Q’ \’%\v&\\«\: ‘\Q,O \,:',:\Y'\V:{;g’ ‘;\'\Q «.\'.5 \\;'3’
2

Figure 3. Correlation analysis of serum biomarkers. The scale represents the Spearman rho value; red squares
correspond to the maximum positive correlation and blue squares to the maximum negative correlation.
Numbers represent the correlation values and black bold squares indicate statistical significance. P < 0.05 was

considered statistically significant.

4. Discussion

The diagnosis of histoplasmosis classically relies on culture, and microscopy. The isolation of
the fungus on culture or the visualization of yeast in tissues from clinical samples are considered the
gold standard, but these methods have well-known limitations. Recently, new methods based on the
detection of antigens, antibodies, and DNA have been developed, leading to an improvement in
diagnosis. However, the diagnosis of histoplasmosis remains challenging due mainly to the lack of
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the availability of some of these methods in certain areas, and due to the different clinical
presentations, that make suspicion and detection difficult.

The simplest sample to obtain from patients in any setting is serum. Therefore, in this study, we
aimed to analyze the effectiveness of different methods using serum for the diagnosis of
histoplasmosis. Moreover, cytokine profiling in different groups of patients with histoplasmosis was
performed to identify putative biomarkers of disease.

Samples from patients with proven and probable histoplasmosis were included, comprising two
different groups. The first group consists on patients immunosuppressed, mostly with AIDS as an
underlying condition, who typically present a disseminated or acute pulmonary disease. The second
group comprises immunocompetent patients with, in many cases, much milder clinical
presentations.

Regarding the methods employed, three commercial methods were used, an immunodifussion
method for the detection of antibodies, a (EIA) specific for the detection Histoplasma galactomannan
antigen and the Platelia galactomannan for Aspergillus. The reason for using the later relies on the fact
that H. capsulatum and other endemic fungi cross-react with the Platelia test for Aspergillus spp. and
this test has indeed been helpful in those laboratories without access to Histoplasma-specific tests [21].

For the detection nucleic acids an “in house” technique previously described [20] and validated
was performed. All methods were only tested in 27 samples due to sample volume limitations. A
comparative analysis was performed with these groups of samples.

As far as we know, this is the first study that used serum samples for the GM-EIA Kit as
previously works used urine samples [22]. The samples were pretreated as recommended by the
manufacturer’s. Unfortunately, not all tests could be performed on all samples, which is a limitation
of this work. However, we included in this work patients with different clinical characteristics, from
disseminated infection to a much milder infection which allows assessing the performance of the
techniques based on the clinic characteristics.

The best results were obtained in patients with immunosuppression (HIV+) and disseminated
disease, being the most cost-effective in this population the galactomannan antigen detection
technique (S 94%), followed by immunodiffusion. This technique has the limitation of not being used
very widely in non-endemic regions since it is not cost-effective due to the low number of cases in
these regions. In immunocompetent patients, the immunodiffusion technique detected the 100% of
all sera showing its usefulness. However, this technique does not allow to discriminate between past
or active infection. Moreover, the seroconversion requires 4 to 8 weeks to become antibodies
detectable in serum.

The positive Platelia Aspergillus results were associated mainly with disseminated disease;
however, the moderate sensitivity indicates that it is not a good option to rule out histoplamosis. In
immunocompetent patients the sensitivity was very low indicating that it should not be used.

Regarding the RT-PCR results, the moderate sensitivity obtained suggested that the amount of
circulating DNA in blood is very low. It would be necessary to develop alternative extraction
methods that use large volumes of serum to improve the performance of the technique since PCR has
the advantage of being fast, easy, specific and increasingly cheaper. Improved results were obtained
by combining RT-PCR and ID. The combination of these two techniques is easy to implement in
laboratories and can be especially useful in non-endemic regions since they can be easily performed
for a low number of samples in the clinical laboratory.

The immune response to histoplasmosis has been mostly studied using animal or in vitro
infection models [23]. In the murine lung infected with H. capsulatum, elevated concentrations of the
cytokines IL-13, TNF-a, IL-6, IL-17, IL-23, IL-12, IFN-y, IL-4, and IL-10 have been described [24].
Additionally, in humans, increased concentrations of cytokines IL-13 and TNF-a, along with others
such as IFN-y, IL-18, IL-17A, IL-33, IL-13, and CXCLS, have been observed '¢. In our work, compared
to other groups, IS HIV_Hc patients showed the highest median values for IL-8, IL-6, IL-1B, TNF-a,
IL-18 PTX3 and sTREM1 (Figure 1 and 2). TNF- a and IL-1f contribute to the generation of
protective immunity against infection with H. capsulatum [25]. In our study TNF-a and IL-1§3 together
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with IL-6 and IL-18 showed the highest values with statistical differences for the group of HIV
patients and Hc suggesting that these cytokines play a role in the local inflammatory processes of
histoplasmosis in HIV patients. Our results also showed elevated levels of the soluble pattern
recognition molecule pentraxin 3 (PTX3), and the soluble form of the triggering Receptor Expressed
on Myeloid Cells 1 (sSTREM1) in the IS HIV_Hc group. These two components of the immune
response have shown a role against fungal disease with for example elevated levels in serum samples
of haematological patients with invasive aspergillosis [26]. The analysis for exploring associations
between different biomarkers demonstrated a strong positive correlation between several cytokines
in patients with disseminated histoplasmosis. This finding suggests that these cytokines play a role
in the human immune response to Histoplasma spp., with immune responses differing between
immunocompetent and immunocompromised individuals.

It might appear difficult to use the information provided by host biomarkers such as cytokines
to improve the diagnostic of fungal infections and even more in the context of Histoplasmosis and
immunosupression associated to HIV. However, very little is investigated on that so increasing our
knowledge about the role of soluble mediators that occur during these infections will provide
information about host-pathogens interactions and how the host fights against the pathogen. This
knowledge can be therefore used to improve diagnostic in a particular group of patients and to
develop therapeutic strategies limiting the progressive invasive disease.

5. Conclusions

The performance of serum samples for rapid diagnosis of histoplasmosis depends on the
patient's clinical presentation and the chosen diagnostic technique. The GM EIA kit appears to be a
suitable choice for diagnosing disseminated histoplasmosis. The ID technique is valuable for
detecting H. capsulatum antibodies in immunocompetent patients. The RT-PCR technique, however,
exhibited moderate performance in serum and should be used in combination with other techniques.
Elevated IL-1B, TNF- o, IL-18 and PTX3 levels in HIV patients with histoplasmosis could serve as a
potential predictive biomarker for poor prognosis and disseminated disease development in these
individuals. To assess the specificity and confirm the utility of these techniques in histoplasmosis
diagnosis, further studies with larger patient cohorts, control subjects, and individuals with other
infections are necessary.
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