THERAPEUTIC ADVANCES in
Infectious Disease

Original Research

Screening with urine Histoplasma antigen
test in asymptomatic patients starting
TNF-alpha inhibitor therapy: a cohort study

Murillo M. Cipolat, Débora R. R. Rodrigues, Leticia G. Silveira, Inés G. Silveira,
Mahara S. V. Nothaft, Claiton V. Brenol, Larissa R. da Silva, Alessandro C. Pasqualotto and
Diego R. Falci

Abstract

Background: Histoplasmosis is the second most frequent granulomatous disease in patients
treated with tumor necrosis factor (TNFJ)-a inhibitors, second only to tuberculosis. However,
there is limited information about pre-therapy screening procedures and the need for
preventive treatments for patients who will start immunobiologicals.

Methods: This is a cohort study that evaluated the prevalence of histoplasmosis in
asymptomatic HIV-negative patients before initiation of TNF-a inhibitors by testing for
Histoplasma antigen in urine samples. The patients included completed a 180-day follow-
up after the initiation of the biologics to assess the onset of symptoms suggestive of
histoplasmosis.

Results: From January 2021 to December 2022, 54 patients who were prescribed a TNF-

o inhibitor agent for treating autoimmune diseases in centers in southern Brazil were
included. In the screening before therapy, the prevalence of a positive urinary Histoplasma
antigen test was 14.8%. None of the 54 patients developed histoplasmosis after 6 months of
immunobiological therapy, including the eight patients who tested positive.

Conclusion: The prevalence of Histoplasma capsulatum infection in chronic patients may

be higher than expected, but the impact of latent infection in asymptomatic patients is

still uncertain, including those starting treatment with immunobiological drugs such as
TNF-o inhibitors. Our study did not identify risk factors for the diagnosis of disseminated
histoplasmosis in this group, including a positive result in an antigen test performed before
immunobiological therapy. To date, there is no evidence to recommend routine antigen-based
screening or preventive therapy for histoplasmosis before initiating a TNF-a inhibitor.

Plain language summary

Using a urine test for fungal infection to screen people without symptoms who are
about to start taking immunobiologic medications

This study looked at the prevalence of histoplasmosis, a fungal infection, in asymptomatic
patients who were about to start treatment with TNF-a inhibitors, which are medications
used for autoimmune diseases. The researchers tested urine samples for Histoplasma
antigen before the patients started the treatment and followed them for 180 days after
starting the medication to see if they developed any symptoms of histoplasmosis. The
study included 54 patients in southern Brazil, and they found that 14.8% of the patients
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starting TNF-a inhibitor treatment.

tested positive for the Histoplasma antigen before starting the treatment. However,
none of the patients, including those who tested positive, developed histoplasmosis
during the 6-month follow-up. The researchers concluded that histoplasmosis infection
may be more common in these patients than previously thought, but it’s still not clear
if asymptomatic patients with a positive antigen test will develop the infection when
starting TNF-a inhibitor treatment. The study did not find any specific risk factors for
developing histoplasmosis in this group of patients, and based on their findings, they
did not recommend routine screening or preventive therapy for histoplasmosis before
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Introduction

Treatment of autoimmune inflammatory diseases
refractory to traditional medicines has signifi-
cantly progressed with the development of immu-
nobiological therapies in the past few decades. In
particular, therapies for conditions such as rheu-
matoid arthritis (RA), inflammatory bowel disease
(IBD), psoriasis, psoriatic arthritis, and ankylos-
ing spondylitis were greatly enhanced since the
approval of the tumor necrosis factor-alpha inhibi-
tors (TNF-a inhibitors, also called Anti-TNF-a),
by the Food and Drug Administration (FDA) in
the late 1990s.!> However, the potent immu-
nomodulatory effects of these medications may
impact the necessary immune response against
various infections.®® Consequently, some of the
biological therapies have been associated with an
increased risk for opportunistic infections, includ-
ing viral, bacterial, or fungal diseases, requiring
individualized screening procedures for each
one.!® The necessity for clinical screening and
sometimes treatment of infections that may still be
in an asymptomatic phase before initiating a TNF-
o inhibitory agent is well established for some
conditions, including hepatitis B and C and
tuberculosis.!1-13

Specifically, tuberculosis has its risk increased by
treatment with all approved TNF-a inhibitors and
has been identified as the most common granu-
lomatous disease complicating this therapy.!410
Many of the cases of tuberculosis associated with
TNF-a blockade represent reactivation of latent

tuberculosis infection (LL'TBI), therefore, screen-
ing with a tuberculin skin test (T'ST) or interferon-
gamma release assay (IGRA) is sought before
starting therapy.!’-1° Those patients with a posi-
tive TST and IGRA often demand further evalua-
tion with a chest X-ray and generally require
initiation of a regimen for L'TBI before TNF-a
inhibitor initiation.!>13:20 There is a demand to
clarify whether this strategy of screening and pro-
phylactic treatment can be applied to other infec-
tious diseases associated with immunobiologicals,
particularly histoplasmosis.

Histoplasmosis is considered the second most fre-
quent granulomatous infection in people treated
with TNF-oa inhibitors, as well as the most fre-
quent opportunistic fungal infection in endemic
areas, with a life-threatening potential.l5:21,22
Similar to what occurs in tuberculosis, previous
studies have already demonstrated that reactiva-
tion of a latent infection after TNF-a blockade is
a possible illness mechanism in histoplasmosis,
although it is not clear whether this is the pri-
mary process.?>?> Non-culture-based tests have
revolutionized the diagnosis of patients with dis-
seminated forms of histoplasmosis, traditionally
challenging by classical technics, but some
asymptomatic patients may also present with
Histoplasma capsulatum antigen detected in body
fluids when evaluated using these methods, such
as the urine detection assay.?%2’” While routine
screening with Histoplasma serology or antigen is
generally not recommended, it remains unclear
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whether those asymptomatic patients who pre-
sent with a positive test during screening before
initiation of a TNF-a inhibitor require a preemp-
tive treatment or are at a particularly increased
risk of developing histoplasmosis after initiation
of immunobiological therapy.282° Therefore, this
study proposes a measurement of the prevalence
of Histoplasma infection in people who use bio-
logical drugs through antigen-based diagnosis, as
well as follow-up with these patients after the ini-
tiation of TNF-a inhibitor therapy, to assess the
prognosis of those infected by the pathogen, and
identify a risk profile that could help guide future
preventive strategies.

Methods

Study design and setting

This is a prospective cohort study, with recruit-
ment conducted from January 2021 to December
2022, in two reference institutions for patients
with autoimmune diseases with indication for
infusion of immunobiologicals in a city located in
southern Brazil, a region where histoplasmosis is
endemic. The research participants were people
receiving biological therapies who maintained
regular follow-ups at participating care centers.
All patients who met the inclusion and exclusion
criteria in the proposed period were approached.

Inclusion and exclusion criteria

Patients aged 18years or older, under medical
follow-up due to an autoimmune disease, with a
plan to initiate a TNF-a inhibitor drug by the first
time (e.g. mfliximab, etanercept, adalimumab, cer-
tolizumab pegol or golimumab) within 30 days from
the date of the interview and sample collection
were considered eligible. Candidates who live
with HIV, patients using antifungal agents with
activity against H. capsulatum (e.g. amphotericin
B, 1traconazole, voriconazole, posaconazole), or
patients with recent diagnosis (<1year) of dis-
seminated histoplasmosis were excluded.

Primary and secondary objectives

The primary objective of this study was to deter-
mine the prevalence and risk factors for dissemi-
nated histoplasmosis in non-HIV patients
receiving biological therapies. Secondary objec-
tives included determining morbidity and mortal-
ity in non-HIV patients with histoplasmosis,

documenting exposure factors associated with
histoplasmosis, determining clinical variables that
can predict the occurrence of disseminated histo-
plasmosis, as well as prognostic factors for this
disease, relating possibly other infectious diagno-
ses established with the occurrence of the fungal
disease, determining risk for disseminated histo-
plasmosis according to the immunobiological
agent used and the disease being, and promoting
information for education and prevention actions
in people receiving therapies with biologicals.

Data collection and sample processing

The interview to record data for the clinical
records and the collection of samples for labora-
tory tests, as well as the signing of the FICF, were
carried out at the participating service center, dur-
ing their regular medical appointments for screen-
ing before starting immunobiological medication.
Once the patient accepted to participate, and after
the signature of the FICF, clinical information
was collected and the patient performed sponta-
neous urination in a specific bottle for collection,
at the assistance site. The test for detection of
Histoplasma antigen used was the ‘Histoplasma
galactomannan (HGM) single-monoclonal-antibody
sandwich ELISA’ (Immuno-Mycologics, Norman,
OK, USA) using monoclonal antibodies against
H. capsulatum. The test was performed on the
urine samples, according to the manufacturer’s
instructions. Antigen concentration values higher
than 0.2ng/mL were considered positive for the
detection of Histoplasma antigen in the samples.
Clinical variables evaluated in the data collection
form included: age, sex, place of residence, occu-
pation/profession, epidemiological information on
risk for histoplasmosis (rural activity, contact with
chicken coops, exposure to caves, exposure to
places with bats, tunnels, civil construction, and
places with birds), signs/symptoms of fungal dis-
ease, antifungal treatment used, survival. The fol-
low-up was carried out with phone calls and
analysis of information from the medical records,
in 30 and 180 days after initiation of the biological
drug. In the follow-up evaluation, clinical out-
come data (including mortality and occurrence of
fungal disease) were collected.

Sample size and statistical analysis

In the primary calculations for planning the sam-
ple size of the project, in which an estimated preva-
lence of 3% of Histoplasma antigen positivity tests
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Table 1. Main characteristics of the patients at the time of inclusion.

Characteristic (n=54) Number (%)
Female 34 (63%)
Age, years (mean, range) 46.4 (18-77)
Race

White 51 (94.5%)

Black 3 (5.5%)

Other/unknown 0
Underlying disorder

Rheumatoid arthritis (including JRA) 11 (20%)

Inflammatory bowel disease 42 (78%)

Psoriatic arthritis 1 (2%)
TNF-a inhibitor used

Infliximab 31 (57.4%)

Adalimumab 21 (38.3%]

Etanercept 2 (3.7%]
Additional immunosuppressants

Corticosteroids 15 (27.7%)

Methotrexate 14 (25.9%)

Azathioprine 22 (40.7%])

Leflunomide 6(11.1%)

Others 0

None 8 (14.8%)

Two additional immunosuppressants 10 (18.5%)

JRA, juvenile rheumatoid arthritis; TNF, tumor necrosis factor.

was considered in patients candidates for the use of
immunobiologicals in the region of the centers
participating in the study, with a margin of error of
*+3% and a level of 95% confidence, the minimum
sample size was calculated at 125 individuals.
Considering a safety margin for possible losses, the
originally planned sample size was 140 patients.
The recruitment stage of our project was largely
affected by the COVID-19 pandemic since many
patients avoided presential appointments at the
centers or had the beginning of therapy with

biologics postponed. However, the prevalence of
patients with a positive Histoplasma antigen test in
the urine sample was considerably higher than in
the original proposal. Thus, in a post hoc analysis
considering a sample size of 54 patients, with an
expected percentage for the prevalence of histo-
plasmosis of 14.8%, it was possible to estimate the
proportion of occurrence of the outcome with a
margin of error of =9.5% for the 95% confidence
interval.3° Quantitative variables were treated with
Student’s rtest, Mann—Whitney U-test, or the
nonparametric Kruskal-Wallis test, when appro-
priate. Categorical data were evaluated using the
Chi-square test or Fisher’s exact test, as appropri-
ate. Statistical tests were performed using the SPSS
v29 program (Chigago, IL, United States of
America). p Values equal to or less than 0.05 were
considered statistically significant.

Results

During the 2-year period in which this study was
developed, 56 patients were evaluated and con-
sented to participate in the research, and of this
group, 54 were included in the final analysis after
meeting all the inclusion and exclusion criteria
and completing the 6-month follow-up. Two
patients who were interviewed turned out not to
meet the inclusion criteria: one female patient
had her treatment changed to tofacitinib, and for
the other, the assistant team opted for continued
management without biologicals. Four patients
approached during the recruitment time did not
consent to participate in the research.

The main characteristics of the 54 patients are
summarized in Table 1. Most patients were White
and middle-aged, with a slightly female majority.
Although the searches were conducted in both
the Rheumatology and Gastroenterology outpa-
tient clinics, most patients who received a pre-
scription for a TNF-a inhibitor were in treatment
for IBD. The preferred drugs were infliximab and
adalimumab, and only two patients received
etanercept, both for the treatment of RA. Notably,
38 patients (85%) used additional immunosup-
pressive agents while initiating the TNF-a block-
ing therapy, with 15 (27.7%) using corticosteroids
and 10 (18.5%) requiring two additional agents.

After consent and application of the question-
naire, all 54 patients included in this research
had a urine sample collected for the HGM
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single-monoclonal-antibody sandwich ELISA
test. Of these, eight patients (14.8% of the total)
had a positive result in the Histoplasma antigen test
in the urine sample. All tests were collected during
the screening period preceding the beginning of
immunobiological medication, and none of the
patients had fever or symptoms of fungal disease
at the time. The comparison between the baseline
characteristics and environmental factors of
patients with a positive Histoplasma antigen test in
urine and those with a negative result is exhibited
in Table 2. Patients in both groups were similar in
general, although some trends were observed.
Patients who had a positive Histoplasma antigen
test tended to be more immunosuppressed and to
present more affirmative answers when asked
about environmental exposure to birds or chicken
coops. The main baseline characteristics of
patients with a positive urinary Histoplasma anti-
gen test are summarized in Table 3.

There was no diagnosis of histoplasmosis in any of
the 54 patients during the follow-up period of the
study. The patients were interviewed by telephone
on days 30 and 180 after starting the use of the
TNF-a inhibitor and asked about symptoms com-
patible with histoplasmosis, diagnosis of any infec-
tious disease, and the necessity of antifungal
treatments. The patients’ medical records at each
center were reviewed to assess whether there were
hospitalizations due to opportunistic disease, or
description of symptoms or diagnosis of histoplas-
mosis at the medical appointments during the cor-
responding period. There was no record of
hospitalization for investigation of fungal disease
or clinical suspicion of histoplasmosis in the medi-
cal evaluations of all the participating patients up
to the 6-month observation period. Likewise, there
were no deaths from any cause in both groups,
making it impossible to evaluate the mortality rate
or prognostic factors for harsh outcomes.

Discussion

One of our objectives was to estimate the overall
prevalence of H. capsulatum infection in patients
with autoimmune diseases, with no suspected
fungal disease. Large prevalence inquiries of
infectious diseases in a population were always
challenging to accomplish. Historically, the histo-
plasmin skin test was used to establish areas
where histoplasmosis was endemic since a posi-
tive result was often interpreted as previous

contact with H. capsularum.3! Estimates are that
in the United States, between 60% and 90% of
people living in areas around the Ohio and
Mississippi River valleys were exposed to the fun-
gus at some point in their lives.32:33 In Brazil,
where the fungus is widespread across the terri-
tory, the overall positive reactivity in the histo-
plasmin skin test identified in historical series was
19.3%, with some regions reaching 90%.3*
Meanwhile, prevalence studies with molecular
tests are scarce, and their interpretation is com-
plex. Many of those who inhale Histoplasma
conidia experience asymptomatic hematogenous
spread of the fungus through the reticuloendothe-
lial system via infected macrophages and there-
fore detection of circulating antigen is commonly
considered infection.3!:3> Although molecular
tests are highly specific for the diagnosis of dis-
seminated histoplasmosis in the immunosup-
pressed patient, the clinical significance of a
positive antigen detection test for an immuno-
competent asymptomatic patient, especially at
low levels, remains unclear.3¢

As mentioned, our recruitment stage was compro-
mised by the COVID-19 pandemic. Nevertheless,
the prevalence of a positive test for histoplasmosis
was surprising. The Histoplasma antigen positivity
rate found in asymptomatic patients before bio-
logical therapy was 14.8%, almost five times
higher than the proposed estimate of 3%. This
finding can be considered compatible with the
high rates of positive histoplasmin skin tests found
in classic studies conducted in the Brazilian state
in which the participating centers are located, and
the assisted patients usually reside.3” Furthermore,
there is an elevated prevalence of immunosup-
pressed individuals, mainly HIV/AIDS patients,
who present at emergency services in this same
region and are diagnosed with histoplasmosis.38 It
is important to emphasize that the patients partici-
pating in our cohort had no previous history of use
of immunobiological medication and did not have
symptoms or clinical suspicion of fungal infection
at the time of collection of the urine sample for
antigen testing.

Despite the final sample size limiting the statisti-
cal power for the analysis of characteristics
detailed in Table 2, the trends pointed out are
relevant. Patients with a positive Histoplasma anti-
gen test tended to be more immunosuppressed,
and the use of leflunomide reached statistical
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Table 2. Comparison between patients with positive and negative Histoplasma antigen test in urine samples.

Characteristic

Positive urinary HAg

Negative urinary Hag  p Value

(n=8) (n=46)

Female 5 (62.5%) 29 (63%) 1.0

Age, years (median, 1Q range) 55.5 (39.2-71.7) 47.0(32.1-61.8) 0.188

Race
White 6 (75%) 45 (97.8%) 0.054
Black 2 (25%) 1(2.2%)

Underlying disorder
Rheumatoid arthritis (including JRA) 3(37.5%) 8 (17.4%) 0.192
Inflammatory bowel disease 5 (62.5%] 37 (80.4%) 0.260
Psoriatic arthritis 0 (0%) 1(2.2%) 1.0
Diagnosis time, years (median, 1Q range) 9.0 (2.5-15.5) 5.0 (1-9) 0.510

Additional immunosuppressants
Corticosteroids 3(37.5%) 12 (26%]) 0.506
Methotrexate 2 (25%) 12 (26%) 0.948
Azathioprine 3 (37.5%) 19 (41.3%) 0.840
Leflunomide 3 (37.5%) 3 (6.5%) 0.036
Two additional immunosuppressants 3(37.5%) 7 (15.2%]) 0.134
Any immunosuppressants 8 (100%) 38 (82.6%]) 0.201

Environmental factors 2 (25%) 8(17.4%) 0.609
Rural residence 4 (50%) 25 (54.3%) 0.820
Urban residence 2 (25%) 13 (28.3%) 0.849
Suburban residence 3(37.5%) 10 (21.7%) 0.336
Exposure to chicken coops 5 (52.5%]) 16 (34.8%) 0.138
Exposure to birds 5 (62.5%]) 14 (30.4%) 0.080
Exposure to bats 0 (0%) 5 (10.9%) 0.587
Exposure to caves 1(12.5%) 5(10.9%]) 1.0
Exposure to tunnels 1(12.5%) 3(6.5%) 1.0
Exposure to civil construction locations 4 (50%) 26 (56.5%) 0.732
Negative for all exposures 1(12.5%) 9(19.6%) 0.635

HAg, urinary Histoplasma antigen test; I1Q range, interquartile range; JRA, juvenile rheumatoid arthritis.
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Table 3. Baseline characteristics of patients with a positive Histoplasma antigen test in urine samples.

Case  Gender Age Race Residence Underlying  Diagnosis Additional TNF-o inhibitor
disorder time, years immunosuppressants prescribed

1 Male 62 White Urban area RA 2 LEF ADA

2 Female 54 Black Urban area IBD 1 AZA IFX

3 Male 63 White Urban area RA 4 MTX, LEF ADA

4 Male 57 Black Urban area IBD 20 AZA IFX

5 Female 45 White Urban area IBD 17 AZA IFX

6 Female 45 White Rural area IBD 0.8 CORT ADA

7 Female 60 White Urban area RA 12 CORT, MTX ADA

8 Female 46 White Rural area IBD 10 CORT, LEF ADA

ADA, adalimumab; AZA, azathioprine; CORT, corticosteroids; IBD, inflammatory bowel disease; IFX, infliximab; LEF, leflunomide; MTX,

methotrexate; RA, rheumatoid arthritis.

significance when compared to the group with a
negative antigen test. Patients with a positive test
also tended to have greater environmental expo-
sure to birds and chicken coops, known sources
of exposure to Histoplasma.3!

None of the 54 patients included in the cohort
were diagnosed with histoplasmosis during the
6-month follow-up period of the study, including
the eight patients with a positive result for the uri-
nary Histoplasma antigen. Multiple strategies were
employed to maintain track of each case and
avoid missing the record of an event, including
telephone calls to report symptoms, review of
medical appointment registries with the assisting
teams, and review of medical records at the cent-
ers to verify admissions for any cause or need of
emergency care. The results of Histoplasma anti-
gen tests were kept confidential to the assisting
teams, so they were not informed about the posi-
tive tests in asymptomatic patients and were not
encouraged to investigate fungal disease before or
after the initiation of biological therapy.

The follow-up time of 180days after the start of
immunobiological therapy can be considered
adequate, since, in studies involving TNF-a
inhibitors, a considerable part of the diagnoses of
disseminated histoplasmosis occurs within this
period. In the first case series of severe disease
caused by H. capsulatum in patients using TNF-a
inhibitors, published in 2002 by Lee er al, 10

cases of histoplasmosis were reported, nine asso-
ciated with the use of infliximab and one associ-
ated with etanercept.?? In those treated with
infliximab, manifestations of histoplasmosis
occurred within 1week to 6months after the
beginning of therapy, mostly, including fever,
malaise, cough, dyspnea, and interstitial pneumo-
nitis. The only patient using etanercept developed
symptoms after 11 months of treatment.

Whether the occurrence of histoplasmosis is due
to the reactivation of latent infection after initia-
tion of the TNF-a inhibitor or whether it is the
emergence of a new infection, or reinfection, that
could not be contained by an immunosuppressed
host has been debated since the emergence of the
first cases in this population. Nakelchik and
Mangino, in a report published in 2002, describe
the case of a 52-year-old woman who developed
severe histoplasmosis only 9weeks after starting
therapy with infliximab plus low-dose prednisone
for RA, despite having a long history of treatment
with other immunosuppressants, such as
mycophenolate, methotrexate and high dose cor-
ticoid.?* The patient was a lifelong resident of
Ohio, with no relevant travel history. Examining
the temporality of events, she was considered to
have experienced reactivation of histoplasmosis,
even though she lived in an endemic area for the
infection. The first clear report documenting the
reactivation of latent histoplasmosis after initia-
tion of a TNF-a inhibitor was published in 2006
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by Jain ez al.?> A male patient developed symp-
toms approximately 1 year after starting treatment
with infliximab plus intermittent corticosteroids
and was diagnosed after the growth of H. capsula-
tum in bronchoalveolar lavage culture. Although
he denied travel in the last 5years outside of
California, a US state where Histoplasma is infre-
quent, he had traveled 5years before to an area
endemic for the fungus, suggesting reactivation of
a previous infection. In a large review on granu-
lomatous infections in patients on TNF-a block-
ers, by Wallis ez al. in 2004, the authors compared
the number of cases of granulomatous infections
in US patients treated with infliximab or etaner-
cept, as reported to the FDA Adverse Event
Report System from January 1998 to September
2002.15 Although the occurrence of 72% of inflix-
imab-associated granulomatous infections within
the first 90 days of treatment may be considered
compatible with reactivation of latent infection,
compared with 28% for etanercept, there was no
specification of how many of these cases were of
histoplasmosis.!> In our cohort, infliximab was
the most frequent agent, corresponding to 57.4%
of TNF-a inhibitor prescriptions, and only two
patients used etanercept.

While reactivation of latent lesions is considered
the chief mechanism observed in patients
diagnosed with tuberculosis after initiation of
TNF-a inhibitors, this may not be the case for
histoplasmosis.!® On the one hand, reactivation
was suggested by the studies addressed, and it is
argued that a much higher incidence of histoplas-
mosis would be expected in users of these biologi-
cal therapies in the endemic areas if reactivation
were the major mechanism. Such perspective
takes into account the difference observed in the
number of people with a positive reaction in the
histoplasmin skin test, the marker of prior contact
with Histoplasma which can achieve 90% of
adults in endemic areas, and the nonproportional
increase in the incidence of histoplasmosis in
patients after the beginning of TNF-a inhibitory
therapy, which reaches up to 18.78 cases per
100,000 infliximab users as described by Wallis ez
al., that is, an incidence of 0.00018% of
adults.15:32:33 Another analysis that averts reacti-
vation as the primary mechanism after immuno-
suppression is a retrospective chart review of 586
patients who underwent solid organ or bone mar-
row transplantation from January 1994 to
December 1996 in Indiana, an endemic area

where 50-80% of the population has evidence of
previous Histoplasma infection as per skin tests.3®
Despite 18% of patients having positive pretrans-
plant histoplasmosis serologic tests and 4% hav-
ing chest radiographs consistent with previous
granulomatous disease, none developed histo-
plasmosis during a 3-year follow-up period.

Our results do not favor the reactivation of latent
histoplasmosis after initiation of TNF-blocking
therapy as the leading mechanism of illness.
Despite the small number of patients compared
to larger population studies, there were eight
patients with evidence of current Histoplasma
infection at the moment of initiation of immuno-
suppression, and none developed disseminated
histoplasmosis or another form of histoplasmosis
after therapy.

TNF-a is one of the most important inflamma-
tory mediators of organisms, especially in acute
processes of immune response to pathogenic
microorganisms, including fungi.4%4! TNF-a
local effects include the recruitment of neutro-
phils and macrophages to the site of infection,
through chemosignaling and stimulation of the
production of adhesion molecules in the vascu-
lar endothelium, among other functions.42:43
Systemic effects include participation in hypotha-
lamic signaling for the generation of fever, pro-
duction of acute phase proteins by the liver, and
promotion of cell differentiation in the bone mar-
row.4244 The effects of TNF-a inhibition on the
control of acute or latent infections are still being
understood.

In addition to TNF, classical studies have already
identified that other cytokines are crucial for the
host response against Histoplasma, including
interferon-gamma (IFN-y), granulocyte-mac-
rophage colony-stimulating factor, and interleu-
kin (IL)-1B, demonstrating that depletion of any
of these in mice converts a nonlethal infection
into a lethal one.#> Specifically for the H. capsula-
tum-induced granuloma, IFN-y, IL-17, and
IL-22, whose primary local source is both CD4+
and CD8+ T cell subsets, together with TNF-a
produced by the local macrophages, appear to
play a major role in the pathogen control.46:47
Modern studies have characterized the regulatory
function of IL-17 in the balance between Thl
and Th2 responses, as well as demonstrated the
existence of an IL.-17/IL.-23 regulatory axis in the
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defense against Histoplasma.*’*8 Thus, the com-
pensatory mechanisms of the immune response
may be sufficient to maintain the stability of the
granuloma during the blockade of TNF-a, pre-
venting reactivation of the Histoplasma present in
latent lesions, but insufficient in containing an
acute exposure to novel inhaled conidia.

Considering that higher vulnerability to a new
exposure may be a more important mechanism
than reactivation, the need for screening for histo-
plasmosis before initiating TNF-o inhibitory
therapy is uncertain. In those who are starting
therapy, specialists recommend the investigation
of symptoms of active or recent histoplasmosis, as
well as arguing about activities with potential risk
of exposure to the fungus after starting the medi-
cation.?8 Hage er al.?8 also recommend that
patients with suspected histoplasmosis in the
2years before initiation of TNF-a inhibitor ther-
apy undergo chest radiography. Routine screen-
ing with Histoplasma serology or antigen is
generally not recommended by specialists or
guidelines.11:28:29:49,50 - Accordingly, our findings
do not suggest the adoption of routine screening
for Histoplasma antigen in urine. In the study
involving patients undergoing solid organ or bone
marrow transplantation, serological or radio-
graphic evidence of prior histoplasmosis infection
was also not predictive of disease in the immuno-
compromised population.3® Since the risk of reac-
tivation of histoplasmosis is not established,
prophylactic or preemptive therapy has not been
recommended either. The same question remains
open regarding the care of people living with HIV,
where there is no evidence to guide preemptive
therapy for asymptomatic patients with positive
Histoplasma antigen test, and such a strategy is
not advised.?8

Limitations of our study certainly include our
final sample size, since it was not possible to
reach the originally proposed number of partici-
pants. Despite the impact on accuracy, however,
the sample size was sufficient to estimate the
prevalence of Histoplasma antigen positivity rate
in the population. Antigen concentration values
higher than 0.2ng/mL were considered positive
for detection of Histoplasma antigen in the sam-
ples. Unfortunately, we were unable to retrieve
the antigen concentration value for some of the
eight patients with a positive test, which is an
important limitation of our study. The number of

included patients also limited the statistical
power to identify the environmental factors that
are more related to a higher probability of a posi-
tive screening for Histoplasma infection or occur-
rence of disseminated histoplasmosis due to
therapy. Finally, there is an inherent limitation
to the diagnostic method used, since, although
the antigen test is reasonably specific, there is the
possibility of false positive results for Histoplasma
detection due to the presence of other endemic
mycoses, such as Blastomyces, Coccidioides,
Penicillium, Paracoccidioides, Aspergillus, and
antithymocyte globulin as part of antirejection
treatment transplant patients.51:52 Nevertheless,
none of the participating patients was diagnosed
with another mycosis during follow-up.

Conclusion

The positivity rate of a H. capsulatum antigen test
in samples of asymptomatic patients may be
higher than what is currently considered, includ-
ing people with chronic diseases or non-HIV
immunosuppressed patients. The impact of a
latent or asymptomatic Histoplasma infection in
patients treated with immunobiological drugs
such as TNF-a inhibitors is uncertain, still, there
is no evidence to recommend routine screening
with molecular methods or preemptive therapy at
the moment. Our study could not identify risk
factors for the diagnosis of disseminated histo-
plasmosis in patients who initiate TNF-o block-
ing therapy, including a positive Histoplasma
antigen test during pretreatment screening.
Larger studies in endemic areas may contribute
to identifying risk factors for Histoplasma infec-
tion or disease in at-risk populations, especially
related to environmental exposure.
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