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ABSTRACT

Hidradenocarcinoma is an extremely rare cutaneous skin carcinoma which arise from
the sweat gland. There are several report about potential targets in this rare disease in-
cluding estrogen receptor (ER) and human epidermal growth factor receptor 2 (HER2). A
53-year-old man who presented with a slowly growing mass on the left thumb which
was pathologically confirmed of HER2 negative, ER negative hidradenocarcinoma. At
the time of presentation, the patient had metastatic lesions to lung and axillary lymph
nodes. The patient received several lines of palliative chemotherapy and radiotherapy,
but died of the disease progression. We identified TP53 G245S mutation in both prima-
ry tumor specimen and cell-free based targeted sequencing. Herein, we report on a
very rare case of metastatic hidradenocarcinoma with TP53 G245S mutation but no
other treatable targets from clinical sequencing, which pursued an aggressive clinical
course.
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INTRODUCTION

Hidradenocarcinoma is extremely rare and an aggressive cutaneous skin adnexa carcinoma
which arises from the sweat gland. Given the extreme rarity of the disease entity, optimal treat-
ment for hidradenocarcinoma with metastasis has not been defined yet. Based on several re-
ports, hidradenocarcinoma present as clinically painless slowly growing firm cystic nodules
which have high metastatic potential to regional lymph nodes, lung, bone, brain, liver, viscera
and skin. In 1989, it was reported that hidradenocarcinoma of the scalp was estrogen receptor
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positive and the patient showed nearly complete regression
of lymph node metastasis after tamoxifen therapy [1]. In
2007, a 44-year-old man with chest nodule and axillary
lymph node metastases demonstrated amplification of hu-
man epidermal growth factor receptor 2 (HER2)/neu locus
within the tumor and a nodal metastasis [2]. The patient re-
ceived adjuvant trastuzumab-based chemotherapy and ra-
diotherapy and had complete remission. As of to date, few
anecdotal case reports on different regimens for metastatic
hidradenocarcinoma have been reported which include pacli-
taxel, platinum, fluoropyrimidine, doxorubicin, and etopo-
side. Recently, a whole exome sequencing of a patient with
estrogen receptor-positive metastatic hidradenocarcinoma
has shown several potentially actionable genomic aberra-
tions such as FGFR1 amplification, CDH1 splice mutation,
MYST3 amplification, and ZNF703 mutation [3].

Herein, we report a metastatic hidradenocarcinoma patient
who showed negativity for HER2 and estrogen receptor with
targeted sequencing profiling to identify potential targets in
this rare tumor entity.

METHODS

The Institutional Review Board of the Samsung Medical Cen-
ter approved the study. The patient provided informed con-
sent form before study entry. Tumor areas (>60%) were dis-
sected under microscopy from 4-um-thick unstained sections
by comparison with an H&E stained slide, and genomic DNA
was extracted using a Qiagen DNA FFPE Tissue Kit (Qiagen,
Hilden, Germany) according to the manufacturer’s instruc-
tions. After extraction, we measured concentrations and 260/
280 and 260/230 nm ratios using a spectrophotometer (ND1000,
Nanodrop Technologies, ThermoFisher Scientific, Waltham,
MA, USA). Tumor tissue DNA was analyzed with targeted se-
guencing on 381 genes. Illumina HiSeq 2500 (Illumina, San
Diego, CA, USA) was used for sequencing with 100-bp paired-
end reads. The sequencing reads were aligned to the human
genome reference sequence (hgl9) using BWA-mem (v0.7.5),
SAMTOOLS (v0.1.18), Picard (v1.93), and GATK (v3.1.1) for
sorting SAM/BAM files, duplicate marking, and local realign-
ment, respectively. Local realignment and base recalibration
were carried out based on dbSNP137, Mills indels, HapMap,
and Omni. SNVs and indels were identified using MuTect (v1.1.4)
and Pindel (v0.2.4), respectively. ANNOVAR was used to an-
notate the detected variants. Only variants with an allele fre-
quency greater than 1% were included in the results.

For cell-free DNA (cfDNA) sequencing, blood was collected
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during routine phlebotomy as part of standard cancer care.
Blood samples were immediately processed upon receipt to
isolate plasma. Plasma was isolated from ethylenediaminet-
etraacetic acid tubes by centrifugation at 1,600 x g during 10
minutes at 4°C. Plasma was aliquoted and stored at -70°C.
CfDNA was extracted from aliquots (1 mL) of plasma using
the QIAamp circulating nucleic acid kit (Qiagen) with the QIA-
vac 24 Plus vacuum manifold, following the manufacturer’s
instructions, and quantified by Qubit fluorometer (Life Tech-
nologies, Carlsbad, CA, USA). All cfDNA analysis was performed
at Guardant. The Guardant360 Digital Sequencing technolo-
gy (DST) enables high quality sequencing of each individual
circulating DNA fragment in plasma with single molecule sen-
sitivity. The Guardant360 panel sequences 54 target onco-/
tumor-suppressor genes including the complete exonic bas-
es of 18 actionable cancer-related genes and the critical; (“hot”)
exons of an additional 36 genes (e.g., exons containing at least
one or more reported somatic mutations in COSMIC [Cata-
logue of Somatic Mutations in Cancer] or separate publica-
tions), resulting in a concatenated targeted region of approx-
imately 78,000 base pairs (78 kbp). The test simultaneously
sequences the 54 cancer-related genes to an average depth
of coverage of 8,000% [4,5].

Clinical sequencing

Since the patient was diagnosed at disseminated stage and
there were only few reports on chemotherapeutic option of
the disease, immunohistochemistry (IHC) panel and clinical
sequencing were performed. The patient’s tumor at diagno-
sis was sequenced with the targeted 381-gene sequencing
panel using formalin-fixed, paraffin-embedded (FFPE). The
targeted sequencing demonstrated TP53 G245S mutation.
After approximately 1-year of chemotherapy, re-biopsy of the
tumor was performed for genomic sequencing but no tumor
was identified from the re-biopsied specimen. Thus, cell-free
54-gene panel sequencing using plasma was performed. The
cell-free sequencing again demonstrated 7.1% allele frequen-
cy of TP53 G245S. The IHC profile demonstrated negativity
for c-met, HER2, estrogen receptor, and tropomyosin recep-
tor kinase A (Fig. 1B-D).

CASE REPORT

A 53-year-old man with no previous history of illnesses ex-
cept for diabetes mellitus presented with a slowly growing
and asymptomatic mass over a year on the left thumb. The
mass was excised and histopathologic diagnosis of the tumor
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Fig. 1. (A) Histopathologic examination showed sheet-like tumor cell nest and many lumen formations with some decapitation feature, which
suggests sweat gland origin. Tumor cells exhibited round nuclei with prominent nucleoli and frequent mitoses. The overall features of histo-
logic findings were compatible with hidradenocarcinoma (H&E, x400). (B) Immunohistochemical study showed negativity for estrogen recep-
tor, (C) human epidermal growth factor receptor 2, and (D) tropomyosin receptor kinase A (x400).

was hidradenocarcinoma (Fig. 1A). At the stage work-up, left 2A), multiple heterogeneous size metastatic lymph nodule on
upper extremity magnetic resonance imaging and positron left axilla, and at least four discrete nodules on both lung (Fig.
emission tomography-computed tomography demonstrated 2B). The axillary lymph node was fixed and not movable. Since
2.8x4.0% 3.6 cm sized lobulated mass between left 1st proxi- his disease status was not amenable to curative surgery, the
mal phalanx and interphalangeal joint on volar aspect (Fig. patient received 1st line capecitabine and cisplatin. After four
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Fig. 2. (A) Left upper extremity magnetic resonance imaging shows 2.8x4.0x3.6 cm lobulateral mass between left 1st proximal phalanx and
interphalangeal joint on volar aspect and 3x3x4.1 cm lobulated mass on medial side of left distal humerus. (B) Positron emission tomography-
computed tomography shows multiple heterogeneous size metastatic lymph nodule on left axilla, and at least four discrete nodules on both
lung.
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cycles of capecitabine and cisplatin, the metastatic lung nod-
ules were progressive. After two cycles of second-line etopo-
side and cisplatin, the lung nodules were progressively in-
creasing in size as well as his axillary lymph nodes. He devel-
oped symptomatic enlargement of axillary lymph nodes af-
ter third-line paclitaxel/cisplatin chemotherapy. The patient
received salvage radiotherapy to his axillary lymph nodes,
primary mass, and several enlarging extremity masses at 45
to 60 Gy. The axillary masses as well as skin nodules were re-
sponsive to radiotherapy with significant reduction in pain
and masses. However, after 2 months from completion of ra-
diotherapy, the patient developed progressive disease to lung
and kidney with paraneoplastic hypercalcemia. The patient
received sunitinib and died of the disease progression 2 mon-
ths later.

DISCUSSION

Most recently, a systemic literature review was conducted us-
ing PubMed, MEDLINE, and PMC, including all articles regard-
ing hidradenocarcinoma up to November 2014 and found that
36%, 16%, 27%, 12%, and 85% are positive for androgen re-
ceptor, progesterone receptor, estrogen receptor, HER2, and
epidermal growth factor receptor, respectively [6]. However,
in this case, there were no protein expressions identified by
IHC.

There is no established optimal chemotherapy for metastat-
ic hidradenocarcinoma probably due to the extreme rarity
of the disease. This patient was only modestly responsive to
known chemotherapy combination such as etoposide/cis-
platin, capecitabine/cisplatin, or paclitaxel/cisplatin. More-
over, the patient did not respond to sunitinib as well. Although
there has been an anecdotal case report on two patients with
disease stabilization on sunitinib for 8 to 10 months [7], our
patient did not respond to sunitinib, however. Because the
tumor did not express HER2 or estrogen receptor, HER2-tar-
geted agents [8] or tamoxifen [9], as reported by others, were
not considered in this patient.

There was TP53 G245S mutation in our patient. A p53 is mu-
tated in over 50% of human cancers [10]. They are broadly
distributed within the DNA-binding domain (aa 102-292) with
six hot spots at codons 175, 245, 248, 249, 273, and 282, and
generate conformationally aberrant proteins with impaired
transcriptional function [10]. One study analyzed p53 muta-
tions in 16 sweat gland carcinomas and have identified 5 of
16 contained p53 mutation which showed that p53 protein
accumulation was frequent in sweat gland carcinomas (71%)
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but rare in sweat gland adenomas. Of the five patients with
p53 mutations, there were four missense G:C8A:T transition
mutations in two spiradenocarcinomas and two eccrine hi-
dradenocarcinomas, and a 9 bp deletion in a porocarcinoma.
Although p53 mutation has been identified, there was no avail-
able targeted agent at this time. Of note, the cell-free sequenc-
ing of blood matched with tumor specimen sequencing re-
port as described previously [4]. In addition, cell-free sequenc-
ing was an extremely useful tool when tumor rebiopsy was
failed. Most recently, whole exome sequencing of this tumor
revealed protein patched homolog 1 and transcription factor
7 like 1 mutations, which may be potentially actionable [3].
The presence of these mutations should be confirmed in an
expanded series of hidradenocarcinoma cases.

Based on our experience, metastatic hidradenocarcinoma
was a relatively chemoresistant and aggressive tumor when
diagnosed at disseminated stage. There is limited treatment
option for this metastatic disease and further sequencing ef-
fort should be placed to subdivide into HER2-negative, estro-
gen receptor-negative hidradenocarcinoma.
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