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Abstract
Rationale:Histoplasmosis occursmost commonly inNorthern andCentral America andSoutheast Asia. Increased international travel in
Japan has led to a fewannual reports of imported histoplasmosis. Healed sites of histoplasmosis lung infectionmay remain as nodules and
are often accompanied by calcification. Previous studies in endemic areas supported the hypothesis that new infection/reinfection, rather
than reactivation, is themain etiology of symptomatic histoplasmosis. No previous reports have presented clinical evidence of reactivation.

Patient concerns: An 83-year-old Japanese man was hospitalized with general fatigue and high fever. He had been treated with
prednisolone at 13mg/d for 7 years because of an eczematous skin disease. He had a history of travel to Los Angeles, Egypt, and
Malaysia 10 to 15 years prior to admission. Five years earlier, computed tomography (CT) identified a solitary calcified nodule in the left
lingual lung segment. The nodule size remained unchanged throughout a 5-year observation period. Upon admission, his respiratory
condition remained stable while breathing room air. CT revealed small, randomly distributed nodular shadows in the bilateral lungs, in
addition to the solitary nodule.

Diagnosis: Disseminated histoplasmosis, based on fungal staining and cultures of autopsy specimens.

Interventions: The patient’s fever continued despite several days of treatment with meropenem, minocycline, and micafungin.
Although he refused bone marrow aspiration, isoniazid, rifampicin, ethambutol, and prednisolone were administered for a tentative
diagnosis of miliary tuberculosis.

Outcomes:His fever persisted, and a laboratory examination indicated severe thrombocytopenia with disseminated intravascular
coagulation. He died on day 43 postadmission. During autopsy, the fungal burden was noted to be higher in the calcified nodule than
in the disseminated nodules of the lung, suggesting a pathogenesis involving endogenous reactivation of the nodule and subsequent
hematogenous and lymphatic spread.

Lessons:Physicians should consider histoplasmosis in patients with calcified nodules because the infection may reactivate during
long-term corticosteroid therapy.

Abbreviation: CT = computed tomography.
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1. Introduction skin disease of unknown cause, despite 2 skin biopsies, and was
Histoplasmosis most commonly occurs in North and Central
America and Southeast Asia not including Japan.[1] The increase
in international travel in Japan over the last 20 years has led to a
few reports indicating imported histoplasmosis.[2] Upon expo-
sure to Histoplasma, most individuals remain asymptomatic or
develop only mild illness; however, a few develop symptoms.[3]

Healed Histoplasma lung infection sites may remain as nodules
or become calcified.[4] Meanwhile, immunocompromised indi-
viduals (e.g., HIV-infected patients with low CD4 counts, solid
organ or hematopoietic stem cell transplantation recipients, and
patients using immunosuppressive therapies, including biologics)
may develop disseminated histoplasmosis.[3] Previous studies in
endemic areas supported new infection/reinfection, rather than
reactivation, as the main pathogenesis of symptomatic histoplas-
mosis,[5] and no previous reports have presented evidence of
reactivation. Here, we present an autopsy case of disseminated
histoplasmosis that developed from a calcified nodule after long-
term corticosteroid therapy in Japan, a nonendemic area.

2. Case report

An 83-year-old Japanese man was hospitalized with general
fatigue and a high fever. He had a 7-year history of an eczematous
Figure 1. Chest computed tomography images revealing a solitary pulmonary nod
admission (A), randomly distributed diffuse small nodular shadows at the time of ad
a calcified nodule (white arrow) and small necrotizing lesions (black arrow) (C). Mic
areas with necrosis (D) and yeast-like fungi detected using Grocott stain (black arrow
Bioscience) (F). The calcified nodule underlying the visceral pleura was surrounded
like fungi (I).
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treated with prednisolone 13mg/d. He also had a history of travel
to Los Angeles, Egypt, and Malaysia 10 to 15 years prior to
admission. Five years earlier, computed tomography (CT)
identified a solitary calcified nodule in the lingual left lung
segment (Fig. 1A). The nodule size remained unchanged
throughout a 5-year observation. Upon admission, the patient’s
respiratory condition remained stable while breathing room air.
CT revealed small, randomly distributed nodular shadows in the
bilateral lungs, in addition to the solitary nodule (Fig. 1B).
Laboratory examinations revealed pancytopenia (white blood
cells, 1900/mL; hemoglobin, 9.2g/dL; platelets, 32,000/mL) and
elevated C-reactive protein (8.25mg/dL; normal range<0.35mg/
dL) and b-D-glucan levels (42.4pg/mL; normal range, 0–11pg/
mL), but negative results from an IFN-g release assay (T-SPOT.
TB), Aspergillus and Cryptococcus antigen tests, and anti-HIV
antibody tests. Blood, urine, sputum, and pleural effusion
cultures were negative for all tested pathogens.
The patient’s fever continued, despite several days of treatment

with meropenem (3g/d), minocycline (400mg/d), andmicafungin
(150mg/d). Although he refused bone marrow aspiration,
isoniazid (300mg/d), rifampicin (450mg/d), ethambutol (750
mg/d), and prednisolone (increased from 13–25mg/d) were
administered for a tentative diagnosis of miliary tuberculosis. His
ule in the lingular segment (arrowhead) 5 years prior to the currently discussed
mission (B). Macroscopic findings from the lingular segment of the lung revealed
roscopic analysis of the diffuse small nodular lesions revealed granulomatous
) (E) and immunohistochemistry with aHistoplasma-specific antibody (Meridian
and coated with fibrous material (G) and exhibited necrosis (H) and many yeast-



Figure 2. Clinical course of our case. The serum C-reactive protein level, body temperature, and transfusions are shown. EB=ethambutol, INH= isoniazid,
MCFG=micafungin, MEPM=meropenem, MINO=minocycline, PC=platelet concentrate, PSL=prednisolone, RCC= red cell concentrate, RFP= rifampicin.

Kobayashi et al. Medicine (2019) 98:17 www.md-journal.com
fever persisted, and a laboratory examination indicated severe
thrombocytopenia (5000/mL) with disseminated intravascular
coagulation. He died on day 43 postadmission (Fig. 2).
During an autopsy, macroscopic findings included diffuse large

and small necrotizing lesions throughout the bilateral lungs and a
calcified nodule in the lingular segment (Fig. 1C). Microscopi-
cally, diffuse granulomatous lesions with necrosis and many
yeast-like fungi were detected using Grocott’s staining and
identified as Histoplasma capsulatum by immunohistochemistry
3

(Fig. 1D–F) and culture. The calcified nodule underlying the
visceral pleura was coated with fibrous material and exhibited
necrosis with many yeast-like fungi (Fig. 1G–I). Histopathologi-
cally, the fungal burden was higher in the calcified nodule than in
the disseminated nodules. Histoplasma was detected in multiple
organs, including the liver, spleen, pancreas, skin, and lymph
nodes. Bonemarrow evaluation revealedmanymacrophages that
had phagocytosed other blood cells, indicating hemophagocytic
syndrome (Fig. 3).
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Figure 3. Microscopic findings of the bone marrow. Hypercellularity was apparent (A), and many macrophages that had phagocytosed blood cells were observed
(B, arrows).
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3. Discussion

Currently, cultures and fungal stains of tissues or body fluids and
tests for antibodies and antigens have been proven as useful
modalities for diagnosing Histoplasma. However, an immuno-
suppressive status can lead to a low level of antibody positivity in
patients with disseminated disease.[6] However, as a high fungal
burden facilitates antigen production in a patient with dissemi-
nated disease, antigen detection is useful for a rapid diagnosis.
Notably, previous studies suggested the presence of higher
antigen levels in bronchoalveolar lavage fluid, compared with
those in blood or urine.[7] As our patient refused any other
testing, including bronchoscopy, we finally made a diagnosis
based on fungal staining and cultures of autopsy specimens.
The low incidence of histoplasmosis among immunocompro-

mised patients, even in endemic areas, suggests that new
infection/reinfection, rather than reactivation, is the main
etiological mechanism of histoplasmosis.[8–10] One report
described a clear seasonal pattern in incident cases of
histoplasmosis among HIV patients in an endemic area.[8]

Another study of nearly 600 allogeneic bone marrow or solid
organ transplantation recipients in a hyperendemic area found no
cases of active histoplasmosis, although many patients exhibited
radiographic and/or serologic evidence of previous histoplasmo-
sis.[9] In the same region, only 3 of 469 adult patients (0.64%)
treated with tumor necrosis factor blockers for inflammatory
bowel disease developed histoplasmosis.[10] Furthermore, the
incidence of post-transplant histoplasmosis was higher during or
after community outbreaks.[11]

In our case, the histopathologically determined fungal burden of
Histoplasma was higher in the calcified nodule that was first
detected 5 years earlier than in the disseminated lesions in the
absence of an opportunity for reinfection. This suggests a
pathogenesis involving endogenous reactivation of the nodule
and subsequent hematogenous and lymphatic spread. Regarding
Histoplasma immunity, the pathogen is internalized by
immune cells in the lungs, including macrophages, dendritic cells,
and neutrophils. Although neutrophils and dendritic cells can
kill Histoplasma via fungistatic and fungicidal activity, macro-
phages require cellular activation regulating the pH of the
intraphagosomal environment to kill the pathogen. Phagocytes
promote the dissemination of Histoplasma to other organs, such
as the liver, spleen, and lymph nodes.[5] Therefore, cellular
4

immunity is an essential component of host defense and the
control of intracellularHistoplasma growth. On the other hand, a
previous study in an endemic area found that 70 of 105 (67%)
autopsies consequent to various diseases involved calcified
pulmonary granulomas that contained yeast forms resembling
H capsulatum,[12] and yeast cells were cultured from 40
granulomas and injected into mice. However, all culture results
were negative for histoplasmosis. Although the mechanism
underlying the reactivation of the calcified nodule in our case
remains unknown, an immunocompromised status might have
enabled Histoplasma to survive in the nodule, and long-term
impairment of cellular immunitymay have resulted in hematologi-
cal dissemination.

4. Conclusion

In summary, we report a non-HIV-infected, nontransplanted
Japanese patient with disseminated histoplasmosis that was
reactivated by long-term steroid exposure in a nonendemic area.
Accordingly, physicians should consider histoplasmosis in
patients with calcified nodules, as these can cause reactivation
during long-term corticosteroid therapy.
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