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Abstract

Eccrine carcinoma, a subtype of which is ductal eccrine adenocarcinoma (DEA), is a rare cu-
taneous malignancy. For metastatic eccrine carcinoma, there are very limited data to guide
treatment. Conventional chemotherapy is of limited benefit and there is only a small body of
evidence for the use of immunotherapy in non-DEA eccrine carcinomas. We report the first case
of metastatic DEA treated with a multimodality approach including surgery, radiotherapy, and
immunotherapy, with an excellent prolonged response to pembrolizumab, and provide a review
of the literature on pathological and management aspects for this rare tumour subtype. A 60-
year-old male with a history of pTTNOMO left scalp DEA, managed 2 years prior with excision and
adjuvant radiotherapy, represented with a symptomatic right pontine metastasis. Imaging
demonstrated intracranial, pulmonary, and hilar disease; biopsy of the cranial and lung lesions
showed metastatic adenocarcinoma, morphologically similar to the previously resected scalp
DEA. The patient was treated with stereotactic resections of his pontine metastases and adjuvant
cranial radiotherapy, then commenced on immunotherapy with pembrolizumab. The patient has
completed 21 months of pembrolizumab with a significant radiological response of the pul-
monary and hilar disease and nil evidence of intracranial recurrence or further metastases. In this
case report, we provide the first evidence of efficacy of immunotherapy in metastatic DEA,
demonstrating an excellent and prolonged response of metastatic DEA to pembrolizumab.
Further research is required to better establish the role of immunotherapy within the man-
agement protocol for this uncommon but aggressive tumour subtype.
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Introduction

Malignant cutaneous adnexal tumours (MCATSs) are uncommon malignancies derived
from the adnexal structures present in the normal skin, namely, sweat glands, sebaceous
glands, and hair follicles. Eccrine carcinomas represent a subset of MCATSs originating from
eccrine glands, the most widely distributed sweat gland type. Eccrine carcinomas account for
less than 0.01% of all cutaneous malignancies [1]. While the classification of eccrine car-
cinomas is complex and the nomenclature is often inconsistent, well-described subtypes
include eccrine porocarcinoma, eccrine spiradenocarcinoma, and syringoid eccrine carcinoma
[2]. Ductal eccrine adenocarcinoma (DEA) is a particularly rare subtype of eccrine carcinoma
characterised by prominent ductal and variable glandular differentiation. It is reported to
affect individuals of both sexes, primarily aged 50-80 years [3].

Eccrine carcinomas typically present as slow-growing nodules, plaques, or ulcerative
lesions, with the most common sites of disease the being lower extremities, head and neck and
trunk. DEA appears to have a predilection for the head and neck [2, 4]. The diagnosis of
eccrine carcinoma relies on histopathological analysis of biopsy or excision specimens.
Immunohistochemical techniques (including staining for CEA, EMA, ER, PR, and CK7) and
molecular testing have been described for these tumours, though their role remains limited at
present. Therefore, diagnosis is based primarily on morphological assessment. However, the
diversity and rarity of eccrine carcinomas makes correct morphological classification chal-
lenging [1, 5]. In DEA, the appearance of marked ductal proliferation mimics metastatic
adenocarcinoma from non-cutaneous sites such as the breast, further complicating the
differential diagnosis [3].

The prognosis of eccrine carcinomas, as for other MCATS, is relatively poor. Eccrine
carcinomas are typically locally aggressive and display a propensity for local recurrence. In
addition, regional and distant metastasis rates as high as 30% have been reported for these
tumours [6]. For DEA specifically, while data are limited, the prognosis appears particularly
unfavourable, with a 70-80% risk of local recurrence and 40-50% risk of distant metas-
tasis [2, 4].

The mainstay of management for localised eccrine carcinomas is surgical resection. This
involves either wide local excision or Mohs micrographic surgery to achieve negative re-
section margins [5]. Regional lymph node dissection is recommended only if there is clinical
suspicion of nodal disease [2]. Radiotherapy is often utilised as an adjunct to resection in high-
risk cases such as large tumours, close resection margins, or lymphovascular or perineural
invasion [5].

For metastatic eccrine carcinoma, conventional chemotherapy has been shown to be of
limited benefit [7]. Data for the use of other systemic therapies, including targeted agents such
as cetuximab, are limited to single-case reports only [8].

The utility of immunotherapy and immunotherapy-based combinations as a treatment
modality for solid tumours is well demonstrated [9, 10], and there is an increasing un-
derstanding of the predictive factors and biomarkers for response to immunotherapy [11, 12].
The role of immunotherapy for metastatic non-melanoma skin cancer (NMSC) is an area of
active research. Only a handful of case reports of immunotherapy in the setting of eccrine
carcinomas are available, the majority for metastatic eccrine porocarcinoma [7, 8, 13-16]. The
use of immunotherapy for metastatic DEA has not previously been published.

We present here the first case of DEA complicated by cerebral and pulmonary metastases,
treated with a multimodality approach including surgery, radiotherapy, and immunotherapy,
with an excellent response to immunotherapy on follow-up. We then proceed to review the
literature on pathological and management aspects for this rare tumour subtype.
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Case Presentation

A 60-year-old male presented to the emergency department at our centre in November
2020 with a 2-week history of progressive ataxia, dysarthria, and headache. The patient had
an extensive history of NMSCs. He had undergone multiple excisions of basal cell cancers of
the scalp, nose, upper limb, and back over the preceding decade, as well as a pT2ZNOMO
basaloid squamous cell cancer (SCC) of the scalp vertex in 2017. In December 2018, the
patient presented with a rapidly enlarging, 2 cm nodular skin lesion of the left anterior scalp,
4 cm inferior to the previous scalp SCC. The lesion was treated with wide local excision and a
rotational flap repair. Histopathology demonstrated an ovoid-shaped tumour with a pe-
ripherally circumscribed margin which appeared to be rising from the basal epidermis and
infiltrating downward through the full thickness of the skin and subcutaneous adipose tissue
onto underlying scalp aponeurosis. The tumour was composed mainly of anastomosing ductal
and glandular structures lined by neoplastic cuboidal or columnar cells. On immunohisto-
chemistry, EMA staining was strongly positive, CEA had focal ductal staining but was oth-
erwise negative, and ER/PR and SOX10 were negative. The findings were most consistent
with a primary pTINOMO DEA (Fig. 1a-c). Resection margins were negative, with nil lym-
phovascular or perineural invasion. On the consensus recommendation of the hospital
multidisciplinary team, the patient was further treated with a course of adjuvant radiotherapy
to the scalp - 55 Gy in 25 fractions - and scheduled for serial monitoring. The remainder of the
past history was noncontributory with no other history of malignancies; the patient was a
lifelong nonsmoker with occasional alcohol intake.

At the time of emergency department presentation in November 2020, physical exami-
nation demonstrated bilateral horizontal nystagmus, right-sided dysmetria and dysdia-
dochokinesis, and gait ataxia, with otherwise normal cranial nerve, upper limb, and lower limb
neurological examinations. Neuroimaging revealed a solitary 25 mm peripherally enhancing
cystic lesion of the right pons, with moderate surrounding oedema and mass effect, without
significant midline shift (Fig. 2a). Further imaging, including a staging fluorodeoxyglucose
positron emission tomography-computed tomography scan showed two left-sided pulmonary
lesions (45 mm left lower lobe, 12 mm left lingula) and ipsilateral hilar lymphadenopathy
(Fig. 2b). The pulmonary lesions were lobulated with an appearance more suggestive of
metastases than a primary tumour. The patient underwent stereotactic retrosigmoid crani-
otomy and resection of the pontine tumour. The postoperative course was complicated by
cerebral venous sinus thrombosis, for which required therapeutic anticoagulation. He also
proceeded to a biopsy of the left lower lobe lung lesion. Histopathological review of both the
lung and brain specimens demonstrated metastatic adenocarcinoma, morphologically similar to
his previously resected scalp DEA (Fig. 1d, e). The specimens were CK7 positive, CK20 negative,
and TTF-1 negative (making a primary lung adenocarcinoma less likely). PD-L1 expression by
immunohistochemistry was negative (<1%). On further analysis of histopathology from the skin
primary, mismatch repair protein expression by immunohistochemistry was also negative.

The patient was discussed at the neuro-oncology multidisciplinary team meeting, and the
consensus decision was for adjuvant cranial radiotherapy and systemic treatment. However,
the patient was readmitted prior to commencing radiotherapy with recurrence of his neu-
rological symptoms, and repeat neuroimaging demonstrated rapid progression of his pontine
disease. A redo right craniotomy and tumour decompression were performed with resolution
of symptoms, and 2 weeks later, he commenced stereotactic radiotherapy to the pontine
tumour - 25 Gy in 5 fractions. As there are no accepted treatments for metastatic eccrine
carcinoma, and given the excellent efficacy of immunotherapy in other NMSCs, 1 week
following radiotherapy, he commenced on immunotherapy with the anti-programmed death-
1 (PD-1) checkpoint inhibitor pembrolizumab (200 mg every 3 weeks).

I
Kargers<

1417

20z Arenuer oz uo jsenb Aq ypd'9G6€£5000/S6.L 1L | ¥/G LY L/L/91L/3Pd-0Jo1e/010/W00"19b.1ex//:dRY WOl papeojumoq


https://www.karger.com/cro
https://www.karger.com/cro
https://doi.org/10.1159/000533956
https://www.karger.com/cro

Case Rep Oncol 2023;16:1415-1424

DOI: 10.1159/000533956 © 2023 The Author(s). Published by S. Karger AG, Basel
www.karger.com/cro

Fadhil et al.: Immunotherapy for Metastatic Eccrine Carcinoma

Fig. 1. Histopathology for scalp primary tumour and metastatic lesions. a H&E stain of malignant glandular
epithelium deep to the epidermis (x400 magnification). b CEA stain positive in eccrine glands (x100
magnification). ¢ PAS following diastase stain positive in eccrine glands (x200 magnification).
d Metastatic adenocarcinoma in the lung (x400 magnification). e Metastatic adenocarcinoma in the
brain (x200 magnification).

Fig. 2. Radiological evidence of distant metastasis on MRI brain demonstrating right pontine lesion (a), and
PET-CT scan demonstrating PET-avid left-sided pulmonary lesion (b). PET, positron emission to-
mography; MRI, magnetic resonance imaging.

At the time of writing, the patient has completed 21 months of pembrolizumab with a
significant radiological response of lung metastases and hilar lymphadenopathy (Fig. 3), and
nil evidence of metastatic disease at other sites. He has completed 3 monthly magnetic
resonance imaging brain scans with no evidence of intracranial recurrence. He has tolerated
the pembrolizumab well with typical immunotherapy grade 1 rash only managed successfully
with topical steroids.

A timeline of the events of the case is depicted in Figure 4. The CARE Checklist has been
completed by the authors for this case report and is attached as supplementary material (for
all online suppl. material, see https://doi.org/10.1159/000533956).
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Fig. 3. CT of the chest in axial (a, b) and coronal slices (¢, d): prior to immunotherapy (a, ¢); and following
21 months of immunotherapy, demonstrating radiological response of the lung metastases and hilar
lymphadenopathy to pembrolizumab (b, d). CT, computed tomography.

Discussion

DEA, a subtype of eccrine carcinoma, is a very rare cutaneous malignancy characterised
by eccrine origin with ductal differentiation [2]. Just under 20 cases of DEA reported under
this label have been published in the last 2 decades, though further cases reported using
synonyms or overlapping terms likely exist. In light of its rarity, no standardised management
protocol for DEA has been established.

Our case is notable for the excellent response of the patient’s metastatic disease to the anti-
PD-1 antibody pembrolizumab. To our knowledge, this is the first paper to report on the use of
immunotherapy for the management of metastatic DEA. On review of the published literature, 5
case reports in the last decade have presented favourable outcomes for immunotherapy used in
other subtypes of eccrine carcinoma: two for eccrine porocarcinoma [14, 15], two for eccrine
spiradenocarcinoma [7, 16], and one for eccrine carcinoma not otherwise specified [13]
(Table 1). Of these, the report by Singh et al. shared many similarities with our own case: the
authors described an elderly male with eccrine porocarcinoma of the anterior scalp, initially
managed with surgical excision and adjuvant radiotherapy, later complicated by multiple
distant metastases. The patient was then commenced on pembrolizumab, with evidence of
favourable response at the sites of metastases, and at 27-month follow-up, the patient remained
clinically and radiologically in remission [15]. Notably, one case of nonresponse to immuno-
therapy has also been reported (Table 1): Comito et al. [8] described progression of metastatic
eccrine porocarcinoma despite 3 months of pembrolizumab; this patient was switched to
cetuximab given tumour EGFR overexpression, with transient good effect. The influence of
porocarcinoma histology in these conflicting papers, and to what extent the results for non-DEA
eccrine carcinomas can be extrapolated to decision-making for metastatic DEA, remains unclear.
Given the rarity of DEA, it is likely that in the short term we will need to continue to extrapolate
management-related findings from the literature on other eccrine carcinoma subtypes, if not
from other types of NMSC. Nevertheless, further research is critical in future to establish
standardised recommendations around immunotherapy for patients with DEA.
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Fig. 4. Timeline of events of case presentation.

Interestingly, our patient had an excellent response to PD-1 inhibition despite negative
PD-L1 expression. PD-L1 expression is strongly associated with response to immune
checkpoint inhibitors in a number of solid tumours including non-small cell lung cancer [17].
However, data from tumour types such as hepatocellular cancer are mixed, with some trials
showing no statistically significant differences between immunotherapy responders and
nonresponders stratified by PD-L1 status, and favourable responses to immunotherapy
documented regardless of PD-L1 expression [11]. In melanoma, durable responses are seen in
PD-L1-negative patients [18]. Similarly in NMSC, the evidence for PD-L1 expression as a
biomarker to predict response to immunotherapy is limited, although there are some signals
for higher response rates in PD-L1-positive patients [19]. Pembrolizumab was used in this
patient due to the high mutational burden seen in skin cancers secondary to ultraviolet
exposure (including cutaneous SCC, basal cell cancer, and Merkel cell carcinoma), which is
thought to explain the well-established sensitivity of skin cancers to immunotherapy [20].

In our patient, the scalp DEA primary was complicated by both cerebral and pulmonary
metastases. Of these, the cerebral metastasis proved more overt clinically, resulting in significant
symptom burden and requiring two operative decompressions and adjuvant stereotactic ra-
diotherapy. In the previous literature on DEA, high rates of distant metastasis have been reported,
occurring in 40-50% of cases [2, 4]. These figures are higher than, but generally comparable to, the
prognostic data for other eccrine carcinomas and for MCATs more generally [6]. Sites of metastasis
described in DEA include the lungs, liver; bone, and brain [4]. Intracranial involvement, while
present in our patient, is not common in the eccrine carcinoma literature. A 2020 series by Gupta
etal. [13] reported three cases of CNS-involving eccrine carcinoma, one of which was classified as
DEA; on a literature review, the authors identified 20 previous cases of CNS invasion or metastasis
in eccrine carcinoma, with duration of survival after diagnosis of CNS involvement ranging from
weeks to 4 years. The propensity of DEA for local and regional nodal spread has also been well
noted [6]. In one Brazilian series, a direct association of nodal status with mortality was suggested:
10-year survival rates for DEA were 9% and 56% for lymph node positive and negative disease,
respectively [3]. As case reports of DEA continue to accumulate, our understanding of the specific
biological behaviour of this extremely rare tumour subtype will continue to improve.

Our study has several key implications. It identifies a possible novel, efficacious treatment
approach for patients with metastatic DEA which should be explored in subsequent trials.
This case also highlights the need to take a more comprehensive view when considering the
role of immunotherapy in rare malignancies, making sure to account for a range of factors
including tumour biology rather than restricting selection criteria to limited biomarkers such
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as PD-L1 only. Knowledge gaps remain, including the role of immunohistochemical and
molecular testing for DEA, a clear understanding of the natural history of DEA, and iden-
tification of biomarkers to predict immunotherapy response in eccrine carcinomas. Unfor-
tunately, there remain very little data to guide the management of patients with DEA, with no
trials available comparing outcomes with chemotherapy, targeted therapies such as cetux-
imab, and immunotherapy. Researchers should aim to address these gaps by continuing to
publish clinical and pathological data on DEA whenever this histology is encountered in
practice. Designing comparative studies of treatments for eccrine carcinomas will likely
continue to prove challenging given the rarity of this malignancy. Clinicians encountering very
rare cases such as the case described herein should feel equipped to evaluate the NMSC and
broader immunotherapy literature and, where appropriate, translate lessons learnt from this
literature to the care of their patients with less-studied tumour subtypes.

Conclusions

In this case report, we describe a case of DEA, a rare subtype of eccrine carcinoma, with
excellent response of metastatic disease to immunotherapy with pembrolizumab. Further
research is required to better establish the role of immunotherapy within the management
protocol for this uncommon but aggressive tumour subtype.
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