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Sarcoid-like reaction in Cryptococcus neoformans infection
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Summary
We report a patient with Cryptococcus (C.) neoformans infection, who developed a case of sarcoid-like reaction (SLR). There have been
reports of SLRs associated with malignancies. Although differentiating sarcoidosis from SLR is difficult, the patient was diagnosed as SLR
because propionibacterium acnes bacterial (PAB) antibody staining of biopsy specimens was negative and the chest radiological findings
improved after antifungal treatment. To our knowledge, this is the first report of SLR occurring during cryptococcal infection, and we
believe that cryptococcal infection should be considered as a potential cause of SLR.

BACKGROUND
We believe that cryptococcal infection should be consid-
ered as a potential cause of sarcoid-like reaction (SLR).

CASE PRESENTATION
A 59-year-old woman with abnormal lung shadows on
chest radiography was seen at our hospital in June 2010.
She had a history of thyroid cancer and underwent partial
thyroidectomy 2 years previously. She was not a smoker,
and did not have a history of allergy or risk factors for
immunodeficiency. A chest radiograph demonstrated bilat-
eral hilar lymphadenopathy and multiple nodular
shadows (figure 1A). Chest CT revealed multiple 2–
15 mm nodules that were distributed along the pulmon-
ary vasculature (figure 1B), and marked paratracheal, hilar
and subcarinal lymphadenopathy (figure 1C).
Bronchoalveolar lavage (BAL) from right B8 was per-
formed. The cell count was 2.0×105/ml with 79% macro-
phages, 19% lymphocytes, 2% eosinophils and no
neutrophils. The BAL fluid (BALF) CD4/CD8 ratio was
4.4. The recovery of BALF was low 36%.

A right partial lobectomy (S6) and mediastinal lympha-
denectomy of #2 were performed by video-assisted thora-
coscopy ∼2 months after she was first seen.
Histopathology of the S6 specimen showed non-caseating
granulomas consisting of many epithelioid and Langhans’
giant cells and fibrosis (figure 2A). Grocott staining of the
specimen revealed many small round cryptococci (figure
2B). A serum Cryptococcus neoformans antigen test was
positive. Sarcoid-like granulomas without cryptococci
were also seen in the #2 lymph node specimen; however,
neither the S6 nor the lymph node specimens stained posi-
tive of propionibacterium acnes bacterial (PAB) antibody.

Treatment with oral voriconazole (VRCZ) (400 mg/
day) was begun in September 2010. One month later, the
serum C neoformans antigen test was turned to negative
and an improvement was seen on the chest radiograph
(figure 3A) and CT improved after 6 months treatment

(figure 3B,C). Oral VRCZ was administered for 6 months
and then changed to itraconazole (ITCZ) (200 mg/day) by
the patient’s request for a further 6 months.

INVESTIGATIONS
Laboratory findings indicated the following: white cell
count, 3400 cells/mm3, with 70% neutrophils, 24% lym-
phocytes, 4% monocytes, 2% eosinophils; and serum
C-reactive protein, 0.02 mg/dl. Her liver and renal func-
tions, serum fasting glucose, calcium, lysozyme, ACE and
soluble interleukin 2 (IL-2) receptor levels were normal. As
the differential counts of white blood cells and the levels
of immunoglobulin and serum CD4/CD8 ratio were
normal, the patient was regarded as immunocompetent.
A sputum culture grew normal flora, and a tuberculin skin
test was negative.

Histopathology of the S6 specimen showed non-
caseating granulomas consisting of many epithelioid and
Langhans’ giant cells and fibrosis. Grocott staining of the
specimen revealed many small round cryptococci. A
serum C neoformans antigen test was positive. Sarcoid-like
granulomas were also seen in the #2 lymph node speci-
men; however, neither the S6 nor the lymph node speci-
mens stained positive of PAB antibody. Brain CT scan and
examination of cerebrospinal fluid smear were negative
ruling out central nervous system (CNS) disease.

DIFFERENTIAL DIAGNOSIS
Although we initially thought that the patient’s lung
lesions were thyroid cancer metastase, there was no evi-
dence of tumour recurrence in the thyroid. We then sus-
pected malignant lymphoma or sarcoidosis, based on the
marked mediastinal and hilar lymphadenopathy. BAL
from right B8 was performed. The BALF analysis was not
completely reliable, because the recovery of BALF was
low. Although the results were not conclusively for diag-
nosis, we suspected sarcoidosis or SLR from the BALF
findings. Cryptococcosis was not suggested as the BALF
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did not have any neutrophils. The patient’s serum ACE
and soluble IL-2 receptor levels were within the normal
range; we suspected lung cancer metastases too and per-
formed a segmentectomy and mediastinal lymphadenect-
omy by video-assisted thoracoscopy. The lung and lymph

node specimens had only non-caseating granulomas, and
no malignant cells were seen. Although many small round
cryptococci were seen in the right lung specimens, they
were not detected in mediastinal lymph node specimen.
Differentiating sarcoidosis from SLR based on the pres-
ence of cryptococci is difficult because sarcoidosis can
precede cryptococcal infection, whereas cryptococcal
infection may lead to SLR.

Cryptococcal infections commonly occur in individuals
with impaired T cell-mediated immune responses, such as
AIDS patients and patients receiving immunosuppressive
agents. Sarcoidosis patients have also been thought to be
increased risk for Cryptococcus infection.1–4

Recent work proposes that SLR in sarcoidosis may be
caused by Propionibacterium (P.) acnes infection. Abe et al5

have isolated P. acnes from 31 of 40 lymph nodes biopsies
from 40 Japanese patients with sarcoidosis. Eishi et al6

immunised mice with a crude bacterial extract of P. acnes
and recovered a hybridoma clone that produced an anti-
body (PAB antibody) that had similar reactivity by ELISA
and immunohistochemistry as a monoclonal antibody
(SG5) developed from a crude homogenate of lymph node
affected by sarcoidosis. Eishi7 reported that genomes of

Figure 1 (A) Plain chest radiograph showing bilateral hilar
lymphadenopathy and multiple pulmonary nodular shadows. (B)
Chest CT showing multiple 2–15 mm nodules distributed along
the pulmonary vasculature. (C) Marked paratracheal, parahilar and
subcarinal lymphadenopathy is seen.

Figure 2 (A) Histopathology of the S6 specimen showing
non-caseating granulomas consisting of many epithelioid and
Langhans’ giant cells and fibrosis. (B) Grocott staining of the
specimen revealing many small round cryptococci.
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P. acnes were found in 81–100% of sarcoidosis patient’s
lymph node samples. The PAB antibody was used to
evaluate specimens from the patient, and the results were
negative. Large (10–40 mm diameter) pulmonary nodules
due to sarcoidosis can occur but are unusual.8 In this case,
the largest nodule of 15 mm in size may show the possi-
bility of SLR. And the radiological findings improved only

by antifugal treatment. Therefore, we believe that the
patient’s lymphadenopathy resulted from an SLR to cryp-
tococcocal infection.

SLR has been reported in patients with malignancy,
including metastatic breast cancer and invasive adenocar-
cinoma of the colon,9–11 and is thought to be secondary
to immune response to tumour cells. Granulomas are typ-
ically found adjacent to the tumour or a lymphatic drain-
age route. SLR has also been reported in fungal or
tuberculous infections.1 12 To our knowledge, this is the
first case of SLR to cryptococcosis in an immunocompe-
tent woman. We believe that cryptococcal infection
should be considered a potential cause of SLR.

TREATMENT
Oral VRCZ (400 mg/day) was administered for 6 months
and then changed to ITCZ (200 mg/day) for a further
6 months by the patient’s request. VRCZ is an effective
and well-tolerated treatment for refractory or less-
common invasive fungal infections. VRCZ was associated
with satisfactory global responses in 50% of the overall
cohort; specially, successful outcomes were observed in
47% of patients whose infections failed to respond to pre-
vious antifungal therapy. In this case, the lesion widely
spread in the lung field and lymph nodes, and was treated
as refractory cryptococcosis.13

OUTCOME AND FOLLOW-UP
I treated this patient using VRCZ for 6 months and then
changed to ITCZ for a further 6 months without
progression.

DISCUSSION
SLR has been reported in patients with malignancy,
including metastatic breast cancer and invasive adenocar-
cinoma of the colon, and is thought to be secondary to
immune response to tumour cells. Granulomas are typic-
ally found adjacent to the tumour or a lymphatic drainage
route. SLR has also been reported in patients with fungal
or tuberculous infections. Because AIDS patients in
Japanese female over 50 years are extremely rare, we did
not examine HIV test in this case. To our knowledge, this
is the first case of SLR to cryptococcosis in an immuno-
competent woman. We believe that cryptococcal infection
should be considered as a potential cause of SLR.

Although we initially thought that the patient’s lung
lesions were thyroid cancer metastase, there was no evi-
dence of tumour recurrence in the thyroid. We then sus-
pected malignant lymphoma or sarcoidosis, based on the
marked mediastinal and hilar lymphadenopathy. However,
because the patient’s serum ACE and soluble IL-2 receptor
levels were within the normal range, we suspected lung
cancer metastases too and performed a segmentectomy
and mediastinal lymphadenectomy by video-assisted thor-
acoscopy. The lung and lymph node specimens had only
non-caseating granulomas, and no malignant cells were
seen. Although many small round cryptococci were seen
in the right lung specimens, they were not detected in the
mediastinal lymph node specimen. Differentiating sarcoid-
osis from SLR based on the presence of cryptococci is dif-
ficult because sarcoidosis can precede cryptococcal
infection, whereas cryptococcal infection may lead to
SLR. The therapies are very different depending on the

Figure 3 (A) Plain chest radiograph showing improvements of
bilateral hilar lymphadenopathy and nodular shadows. (B) Chest
CT showing decreases of the size of small nodules. (c) Hilar and
mediastinal lymphadenopathy showing decreases in size.
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cause, sarcoidosis or SLR. If the lesion results from sar-
coidosis, steroid therapy may be necessary, and if the
lesion results from SLR, the primary cause of SLR should
be treated. Therefore, the diagnosis from the surgical spe-
cimen was very important. As cryptoccocosis was the
primary cause in this case, antifungal therapy was begun
and both the lung and lymph node lesions improved.

Learning points

▸ Differentiating sarcoidosis from sarcoid-like reaction
(SLR) based on the presence of cryptococci is difficult
because sarcoidosis can precede cryptococcal
infection, whereas cryptococcal infection may lead to
SLR.

▸ SLR has also been reported in patients of fungal or
tuberculous infections.

▸ We believe that cryptococcal infection should be
considered as a potential cause of SLR.
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