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SUMMARY

Background : The gold standard for diagnosing cutaneous sporotrichosis involves microbiological cul-
ture. However, occasionally, culture returns false negatives. In other patients, when mycosis is not suspect-
ed, culture specimens are not collected. For example, there are cases in which this disease is not suspected
initially because it is difficult to distinguish these lesions from similar manifestations that result from other
infectious agents and cutaneous neoplastic lesions. We present a representative case, which imitated squa-
mous epithelial carcinoma clinically and histopathologically. Recently, our group performed nested PCR of
DNA extracted from formalin—fixed and paraffin-embedded tissues using Sporothrix-specific primers.

Objectives : To assess the clinical utility of this method among cases in which deep cutaneous sporotri-
chosis was not suspected before skin biopsy, so specimens were not collected, and in cases with clinically
suspected but culture-negative sporotrichosis.

Materials & Methods : Biopsy specimens were collected from three groups : suspected cutaneous sporo-
trichosis cases that were histology—positive, but not previously sent for culture ; clinically suspected cases,
histology-positive and culture-negative ; and clinically suspected cases, histology—negative and culture-
negative. PCR was performed on these formalin-fixed and paraffin-embedded (FFPE) biopsy samples.

Results : Among the cases for which initial cultures were not submitted, 81.3% were positive for sporo-
trichosis. In the groups with clinically suspected but culture-negative sporotrichosis, there was also some
sporotrichosis detected.

Discussions : For patients with negative-culture results, or in situations in which specimens have not

been submitted for culture, this method might be useful for diagnosis. Because this was a single-center

study, further research on this method at other facilities appears warranted.

INTRODUCTION

Cutaneous sporotrichosis is a deep dermatomycosis
caused by organisms of the Sporothrix schenkii com-

plex. The gold standard for diagnosis involves the iso-
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lation of the fungus by culture”. Although tissue from
a fresh sample obtained under local anesthesia for
biopsy is used for culture, the culture might return a
false-negative result"”. Moreover, there are cases in
which this disease is not suspected, and culture is
therefore not performed at the time of skin biopsy,
because the clinical form of cutaneous sporotrichosis
is not disease-specific and it is difficult to distinguish
these lesions from similar manifestations that result

from other infectious agents and cutaneous neoplastic
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Clinical presentation of a 85-year-old man whose differential diagnosis ofcutaneous

squamous cell carcinoma (A). Histopathologic study of the first skin biopsy (HE) :

Acanthosis, pseudocancerous proliferation of the epidermis, and inflammatory cells
(lymphocytes, histiocytes, neutrophils, and giant cells) revealed in the dermis : X100
(B), %400 (C). Nuclear division was observed in a portion of the proliferating epider-

mal cells ; x400 (D).

lesions?. Furthermore, microscopic examinations after
applying potassium hydroxide to purulent exudate
from a lesion or histopathological studies of tissue
specimens are insufficient to diagnose sporotrichosis D
The classic cigar-shaped fungal cells or asteroid bod-
ies characteristic of sporotrichosis are detected in only
a small number of cases®’.

We have previously attempted to detect Sporothrix
by extracting DNA from formalin-fixed and paraffin-
embedded (FFPE) tissues using nested PCRY. This
diagnostic method makes it possible to prove Sporo-
thrix existence in FFPE tissue.

Here, we present a patient who was suspected cuta-
neous neoplastic lesions prior to operation and was

not submitted to a culture test but in whom sporotri-

chosis was detected by PCR. Moreover, to verify
whether this method is actually useful in clinical prac-
tice, we also investigated patients who were suspected
histopathologically to have sporotrichosis without sub-
mitting for culture as well as those being clinically
suspected but culture-negative.

CASE PRESENTATION

An 85-year-old man was referred to our depart-
ment because of an irregularly raised, crusted mass
on the back of his right hand (Figure 1A). The lesion
had increased in size gradually for approximately 2
months and measured 3.5 cm. Histopathological study
of the first skin biopsy revealed acanthosis, pseudo-
cancerous proliferation of the epidermis, and inflam-
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Figure 2

Histopathological findingsin whole tissue showed inflammatory granulation tissue and
giant cells suspicious for fungal infection (HE, x100) (A). Histopathological findings at
higher magnification (HE, x400) (B). Fungal elements (PAS, x400) (C), (Grocott, X

400) (D).

matory cells (lymphocytes, histiocytes, neutrophils,
and giant cells) in the dermis (Figure 1B, C). Nuclear
division was observed in a portion of the proliferating
epidermal cells (Figure 1D). The clinical and initial
pathological findings suggested it as highly differenti-
ated squamous cell carcinoma. All the lesions were
excised, and the skin was surgically grafted. A speci-
men was not sent for culture. However, histopathologi-
cal examination in the whole tissue samples showed
inflammatory granulation tissue and giant cells in
Hematoxylin-Eosin (HE) staining, suspicious of find-
ings for fungal infection (Figure 2A, B). There was no
evidence based on diagnosing of squamous cell carci-
noma in whole removed tissue sample. Special stain-
ing, both Periodic acid-Schiff stain (PAS) and Grocott’
s methenamine silver staining (Grocott), showed fun-
gal elements (Figure 2C, D). Therefore, PCR by our
established method was performed from the FFPE
sample and a positive result was obtained. We
explained to the patient that the skin lesions most

likely developed due to fungal infections such as Spo-
rothrix, and was not neoplastic lesions, and that fungal
culture would be performed if the lesions recurred.

MATERIALS AND METHODS

Patients and histopathological examination

Over a 40-year period (1979-2019), we collected
biopsy specimens from patients who were thought to
have cutaneous sporotrichosis and were subject to
histopathological evaluation but were not submitted
for cultures. We also collected biopsy specimens from
patients with clinically suspected cutaneous sporotri-
chosis, but whose cultures were negative. In this
study, we investigated whether the lesion tissues
(FFPE samples) from patients who failed to obtain
positive results from culture tests and had no defini-
tive diagnosis contained a DNA fragment specific to
Sporothrix. All patients underwent histopathological
examination using PAS, Grocott, and HE for FFPE tis-

sues.
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Patients were divided into three groups : histopath-
ological-positive without submitting for culture,
including the aforementioned case (N=16, group 1),
clinically suspected cutaneous sporotrichosis, histo-
pathological-positive and culture-negative (N=5,
group 2), and clinically suspected cutaneous sporotri-
chosis with no any other histopathological diagnosis
(the cases that were finally histologically diagnosed
with other diseases were excluded), in addition to
negative fungal elements and culture-negative (N =
31, group 3).

Nested PCR

Primers SS1, SS3, and SS4 were used in the nested
PCR, as reported previously”. The design of oligonu-
cleotides used in this study was based on the compari-
son of the sequence of the 18S rRNA gene from S.
schenckii (accession no. M85032) with the correspond-
ing sequences from other fungi in the GenBank data-
base (National Center for Biotechnology Information,
National Library of Medicine, Bethesda, MD, USA).
Two sets of primers binding to the 18S rRNA gene
sequence of Sporothrix, but not to the corresponding
sequences from humans and other common human
pathogens, were selected. These primers have been
verified previously for the specific detection of Sporo-
thrix DNA®. The outer primer set was SS1 and SS4,
which are sequences complementary to those at posi-
tions 1007-1026 and 1297-1275 in the GenBank
sequence, respectively. The inner primer set consisted
of SS3 and SS4. SS3 is complementary to positions
1146-1168 in the deposited sequence ; SS3 and SS4

were expected to generate a 152-nucleotide amplicon.
RESULT

Representative patient who met the exclusion criteria
and analysed patients in group 3

The entry patients whose pathology diagnosed
other skin diseases and not cutaneous sporotrichosis
were excluded. For example, an 84-year-woman had
skin lesions on her face with clinically suspected cuta-
neous sporotrichosis (Figure 3A) ; however, her cul-
ture test returned negative and pathology diagnosis
was consistent that of basal cell carcinoma (Figure
3B). Such patients were excluded and nested PCR

assay was not analyzed.

We analyzed the patients in group 3. A 6-year-girl
had skin lesions on her face with clinically suspected
cutaneous sporotrichosis (Figure 3C) : however, the
sample for culture and pathological test were quite
small because she was too young to stay still during
the skin biopsy under the local anesthesia. Resulting,
culture returned negative and pathological test showed
no specific finding, which was only inflammatory cells
invasion in the dermis (Figure 3D). However, the
nested PCR assay demonstrated positive result.
Another patient in group 3 was a 72-year-woman
with skin lesions on her right knee with clinically sus-
pected cutaneous sporotrichosis (Figure 3E) : howev-
er, culture test returned negative and histopathologic
showed only a large number of inflammatory cells
with no negative fungal elements and no diagnostic
specific findings in order for diagnosis (Figure 3F).
The nested PCR assay also demonstrated negative

result.

Results of each analyzed group

Results of the PCR testing are shown in Table 1. In
group 1, 81.3% (13/16) of patients had Sporothrix
detectable by PCR (Figure 4A). In groups 2 and 3,
80.0% (4/5) and 12.9% (4/31, Figure 4B), respective-
ly, of clinically suspected but culture-negative patients
had positive PCR results.

DISCUSSION

In this study, we demonstrated that the same tissue
specimens contained a DNA fragment of Sporothrix
with clinically and histologically suspected sporotricho-
sis, even if the culture tests were negative or unsub-
mitted.

Sporotrichosis is a fungal infection caused by Sporo-
thrix species, which have distinct geographical distri-
butions and virulence profiles. Although culturing for
cutaneous sporotrichosis using skin tissue provides
the definitive diagnosis, some patients test negative
because of insufficient sampling of the skin tissue or
poor culture technique for the fungus. In addition,
because sporotrichosis is a deep—skin mycosis and the
removal of skin tissue for the culture test is per-
formed under local anesthesia (an invasive proce-
dure), generally, the sampling for the culture test is

performed at the same time as the skin biopsy *.
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Representative patient who met the exclusion criteria and analysed patients in group
3. The clinical and pathological findings of the representative patient who meet the
exclusion criteria and analysed patients in group 3. The skin lesion clinically suspected
cutaneous sporotrichosis (A) : however, pathology diagnosis consisted of basal cell car-
cinoma (B). The skin lesion with also clinically suspected cutaneous sporotrichosis (C
and E) : however, culture returned negative and pathological test showed no specific
finding, which was only inflammatory cells invasion in the dermal (D and F). B, D and
F ; hematoxylin & eosin staining, X400 (B, D), x200 (F). ND ; no date, PCR ;
Polymerase chain reaction.
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Figure 4

The representative results of 10 cases were showed in Figure. Of the 16 patients

(group 1) for whom specimens were not submitted for culture, 13 patients (81.3%)
had Sporothrix detectable by the PCR assay (A). Of the 36 patients (groups 2 and 3)
with clinically suspected but culture-negative cutaneous sporotrichosis, eight patients
(22.2%) had positive results by the PCR assay (B).

Table 1 Patient characteristics and nested PCR assay results

Fungal elements identified on | Sporotrichin Positive by
Cases . . L. . Culture result
histopathological examination | skin test result nested PCR assay
Groupl
Positive histopathologic test 16 16/16 10/14* ND 13/16**
and not submitted for culture
Group2 ***
Positive histopathologic test 5 5/5 0/3 0/5 4/5
and negative culture test
group3d ***
Negative histopathologic and 31 0/31 0/3 0/31 4/31
negative culture test

ND ; not done, PCR ; polymerase chain reaction

* Three patients with a negative sporotrichin skin test were positive by the nested PCR assay.

** One patient with a positive sporotrichin skin test was negative by the nested PCR assay.

*** These patients were clinically suspected cutaneous sporotrichosis, but negative culture test.

In 2003, a PCR assay for diagnosing cutaneous spo-
rotrichosis was reported by Hu ef al.” The method
uses cryopreserved portions of the fresh skin tissue
collected during skin biopsy. When cutaneous sporo-
trichosis was not suspected clinically at the time of
biopsy, but histopathological findings were consistent
with cutaneous sporotrichosis, DNA samples from
fresh tissues would not have been available.

Generally, FFPE tissue is difficult to amplify by
PCR because DNA is fragmented owing to formalin
fixation, whereas, in previous reports, PCR can be per-
formed from FFPE by targeting short DNA regions?.
Moreover, two-step PCR (nested PCR) can target fun-
gal DNA, even small quantities in FFPE*Y. We per-

formed PCR using DNA from FFPE with the modified
combination of primers in Hu et al.?, targeting short
DNA regions. Assaying 52 patients who tested posi-
tive by culture as well as 72 patients who were con-
firmed clinically and histopathologically to have condi-
tions other than sporotrichosis, as a control group,
resulted in 100% sensitivity and 98.7% specificity in
that study?. Considering the sensitivity, many of the
cases with negative-PCR and -culture were possibly
other infections or bacterial pyoderma (group 3 :
26/31 : Figure 3E, F).

PCR-positive findings were obtained in three
patients for whom the sporotrichin skin test (SST)

was negative, whereas one patient was positive by
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SST but negative by PCR (Table 1). The SST is posi-
tive for Sporothrix infection in 52.2% of patients?.
However, the SST test cannot make a definitive diag-
nosis. For example, the SST does not become positive
in patients with a low immune response (false-nega-
tive). If there is a history of Sporothrix infection in the
past, positive results can occur even in patients who
do not have Sporothrix infection at present (false-posi-
tive).

A limitation of our method is that it detects not
only live fungus but also dead fungus, which might be
contaminating the sample. Moreover, this method can-
not distinguish among several fungi, such as Sporo-
thrix schenckii and/or Sporothrix Grobosa. Therefore,
the PCR result must be judged comprehensively with
clinical/pathological findings and clinical course. Nev-
ertheless, our method could contribute to the provi-
sional diagnosis of cutaneous sporotrichosis in cases in
which culture tests are negative or samples have not
been submitted for culture that might be clinically
helpful.
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