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Skin adnexal tumour (SAT) is a heterogeneous collec-
tion of skin neoplasms that arise from skin appendages.
According to the WHO classification, SATs are further
classified according to the histological features that are
reminiscent of the site of origin. However, some SATs
do not display any specific histological features; such
tumours are termed cutancous adnexal adenocarcinoma,
not otherwise specified (AC-NOS). Due to its rarity, stan-
dardized therapies have not been established (1). To the
best of our knowledge, this is the first report of metastatic
AC-NOS analysed by whole exome sequencing (WES)
and successfully treated with dual anti-HER2 antibodies
and docetaxel, using the same regime as standardized in
breast cancer (2).

CASE REPORT

A 79-year-old man presented with a dome-shaped nodule on the
scalp, left cervical lymphadenopathy, and back pain. The scalp
lesion was first noted 3 years previously and had gradually enlar-
ged to the size of 3 cm in diameter. Computed tomography and
magnetic resonance imaging revealed a bone metastasis occupying
the 12 thoracic vertebra and multiple left cervical lymph node
metastases (Fig. 1a).

The scalp tumour was resected with a 1-cm margin. Histo-
logical examination revealed poorly-differentiated, high-grade
adenocarcinoma extending into the subcutaneous tissue (Fig. 1c).
The tumour cells were positive for AR, Ki-67 (60%), GCDFP15
and HER2 (Fig. 1d), negative for ER and PR. HER2 gene ampli-
fication was also detected by fluorescence in situ hybridization.
[AQ1] Because the tumour lacked specific histological features

that allow further classification, the tumour was diagnosed as
AC-NOS.

To clarify the mutation profile of AC-NOS, WES was performed.
The tumour mutation burden was 4.2 mutations/MB (140 single
nucleotide variants and 24 indels). A nonsense mutation in 7P53
(p.E232X) and loss of heterozygosity at chromosome 17 were
detected. These aberrations probably result in biallelic inactiva-
tion of 7P53. Copy number alteration analysis detected extensive
aneuploidy and focal amplification of HER?2 (Fig. 2a). Pathogenic
mutations were not detected in PIK3CA or RAS genes. The mu-
tational signature was dominated by molecular clock signatures
(COSMIC SBS1: 18.2%, SBSS5: 61.7%) (Fig. 2b, c).

The combination of dual HER2 antibodies (pertuzumab and
trastuzumab) with docetaxel was administered to the patient. We
also administered concurrent radiotherapy to the metastatic sites.
A complete response was achieved after 2 cycles (Fig. 1b), but
docetaxel was subsequently discontinued due to grade 4 neutro-
paenia. Only dual HER2 antibodies were continued for additional
10 cycles as maintenance treatment. The patient remained in
complete remission 20 months after treatment cessation.

DISCUSSION

There is no large-scale genomic study that specifically
analysed AC-NOS. A recent study analysed a cohort of
diverse malignant SATs, including AC-NOS, and found
that HER2 overexpression was detected in 2/5 AC-NOS
and detected mutations in 7P53 (1/5), and CDKN24 (1/5)
using targeted sequencing (3). A WES approach found
that driver mutations were similar to previous reports.
Interestingly, AC-NOS was devoid of ultraviolet (UV)
mutational signature, which is characteristic of keratino-

Fig. 1. Clinical and histological findings. (a, b) Computed tomography scans showing the cervical lymph node metastases of apocrine adenocarcinoma.
(a) Before the administration of trastuzumab, pertuzumab, docetaxel, and concurrent radiation, and (b) 11 months after administration. (c) Histology of
the nodule of the scalp. The lesion was high-grade adenocarcinoma with prominent nuclear pleomorphism and abnormal mitotic figures. Haematoxylin and
eosin staining. (d) Immunohistochemical staining for human epidermal growth factor receptor protein 2 (HER2) revealed positive tumour cells. (c, d: x200).
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Fig. 2. Exome sequencing results. (a) Copy number aberrations profile inferred by by cnacs software (github.com/OgawalLabTumPath/CNACS).
Upper panel: total copy number; lower panel: B allele frequency. (b) Distribution of 96 trinucleotide mutation spectrum. (c) Relative contributions of
mutational signatures inferred by deconstructSigs software (github.com/raerose01/deconstructSigs).

cyte carcinomas (4, 5). We suspect that the tumour had
resided deep in the dermis or subcutaneous layer before
it became clinically visible, because UV-B rays, the most
mutagenic spectrum of UV, do not penetrate 10—50 mm
into the skin (6).

To the best of our knowledge, there is 1 previous
case report that describes a patient with AC-NOS who
initially achieved clinical resolution while being treated
with carboplatin, paclitaxel, and trastuzumab (7). We
decided to administer dual anti-HER2 antibodies and
docetaxel as the first-line therapy because 1 case of
metastatic cutaneous apocrine adenocarcinoma suc-
cessfully underwent neoadjuvant dual HER2 antibodies
and docetaxel (8).

The current case exemplifies the usefulness of in-
tensive genomic and histological analyses in guiding
treatments for rare cancers and revealed genomic aber-
rations of AC-NOS.
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