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Abstract

Background Adnexal carcinomas are rare and heterogeneous skin tumors, for which no standard treatments exist for locally
advanced or metastatic tumors.

Aim of the study To evaluate the expression of PD-L1 and CD8 in adnexal carcinomas, and to study the association between
PD-L1 expression, intra-tumoral T cell CD87 infiltrate, and metastatic evolution.

Materials and methods Eighty-three adnexal carcinomas were included. Immunohistochemistry using anti-PD-L1 mono-
clonal antibodies (E1L3N and 22C3) and CD8 was performed. PD-L1 expression in tumor and immune cells, and CD8"
tumor-infiltrating lymphocyte (TIL) density were analyzed semi-quantitatively.

Results Among the 60 sweat gland, 18 sebaceous and 5 trichoblastic carcinomas, 11% expressed PD-L1 in > 1% tumor
cells, more frequently sweat gland carcinomas (13%, 8/60) including apocrine carcinoma (40%, 2/5) and invasive extramam-
mary Paget disease (57%, 4/7). Immune cells expressed significantly more PD-L1 than tumor cells (p <0.01). Dense CD8*
TILs were present in 60% trichoblastic, 43% sweat gland, and 39% sebaceous carcinomas. CD8* TILs were associated with
PD-L1 expression by tumor cells (p <0.01). Thirteen patients out of 47 developed metastases (27%) with a median follow-
up of 30.5 months (range 7-36). Expression of PD-L1 by tumor cells was associated with the development of metastasis in
univariate analysis (HR 4.0, 95% CI 1.1-15, p=0.0377) but not in multivariate analysis (HR 4.1, 95% CI 0.6-29, p=0.15).
Conclusion PD-L1 expression is highly heterogeneous among adnexal carcinoma subtypes, higher in apocrine carcinoma
and invasive extramammary Paget disease, and associated with CD8" TILs. Our data suggest the interest of evaluating anti-
PD1 immunotherapy in advanced or metastatic cutaneous adnexal carcinoma.
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Introduction

Cutaneous adnexal carcinomas are a large and diverse
group of tumors, deriving from different types of adnexal
epithelium present in normal skin (sebaceous glands,
apocrine glands, eccrine glands, and hair follicles) [1,
2]. Their exact prevalence is unknown but these lesions
are rare in comparison to other skin cancers [3]. Some
of the malignant adnexal tumors have high rates of local
recurrence and distant metastases [4]: 20-25% of poro-
carcinomas and as much as 50% digital papillary adeno-
carcinomas may recur or metastasize [5-8]. In cutaneous
adnexal carcinomas, surgery is the only curative treatment,
and there is a lack of therapy for unresectable or meta-
static tumors: radiotherapy may be proposed for locally
advanced tumors [9], whereas no consensus exists regard-
ing management of metastatic cases, which remain an area
of high unmet clinical need [10, 11].

Programmed death-1 (PD-1) and its ligand (PD-L1)
constitute an important immune checkpoint [12], play-
ing a major role in evasion of malignant tumor cells from
the immune system [13]. The prognostic value of PD-L1
expression by tumor cells remains controversial. In some
studies, it was reported as a marker of poor prognosis [14].
On the contrary, in melanoma patients, PD-L1 expression
may be associated with better prognosis [15]. The predic-
tive value of PDL-1 expression by tumor cells for response
to anti-PD1/PD-L1 agents has been largely studied and
reported. In melanoma as in lung carcinoma, renal cell
carcinoma and urothelial carcinoma, increased response
rates, improved progression-free survival and overall sur-
vival are observed in patients with higher PD-L1 tumor
expression [16].

To our knowledge, there is no report examining PD-L1
expression in cutaneous adnexal carcinomas. In the con-
text of the potential use of anti-PD1/PD-L1 therapy in
cutaneous adnexal carcinomas, we aimed here to deter-
mine the expression pattern of PD-L1 in tumor cells and
microenvironment immune cells in cutaneous adnexal
carcinomas, and to analyze its association with the level
of CD8* tumor-infiltrating lymphocytes (TIL) and with
metastatic evolution.

Materials and methods
Patients
Eighty three patients with cutaneous adnexal carcinoma

from a single University hospital (Hopital Saint Louis)
diagnosed between 2002 and 2018 were included in the
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study. Diagnoses were performed according to the latest
World Health Organization (WHO) criteria for skin can-
cers, and validated in the French CARADERM (CAncers
RAres DERMatologiques—rare skin cancers) Network
(National Institute of Cancer). For all patients, there was
enough formalin-fixed paraffin embedded tumor mate-
rial remaining after the diagnosis had been established
to qualify the samples for additional immunohistochemi-
cal studies. All surgical samples of included patients were
taken at diagnosis, before any medical treatment of the
disease. Clinical data at diagnosis and follow-up data were
collected from clinical files. Tumors were staged using the
eighth TNM version of the American Joint Committee on
Cancer (AJCC) (2017), according to the recommendation
of the WHO 2018 classification of skin tumors.

Immunohistochemistry

Immunohistochemistry was performed according to the
following protocol: 3 pm paraffin sections were placed on
Superfrost plus® glass slides. PD-L1 expression was per-
formed using a BenchMark Ultra® automated immunostainer
(Roche-Ventana, Basel, Switzerland) and monoclonal anti-
bodies against PD-L1, EIL3N [1:200 dilution (Cell Signal-
ing Technology, Danvers, MA, USA)] and 22C3 [1:50 dilu-
tion (Dako, Hamburg, Germany)]. CD8 immunostaining was
performed using anti-CD8 4B 11 clone [1:50 dilution (Dako,
Hamburg, Germany)].

Microscopic evaluation

Immunostaining was assessed by two pathologists (M. Bat-
tistella and L. Duverger) independently, blindly from follow-
up data, when available.

The immunohistochemical expression of PD-L1 was
quantified semi-quantitatively. Adnexal carcinomas were
divided as previously described into 4 groups according to
the percentage of PD-L1 positive tumor cells: < 1% (TCO0),
1-4% (TC1), 5-49% (TC2) and >50% (TC3), and into
four groups according to the percentage of PD-L1 positive
immune cells: < 1% (IC0), 1-4% (IC1), 5-10% (IC2) and
>10% (IC3) [17].

For subsequent analyses, tumors were considered to be
PD-L1 (+) when > 1% of tumor cells demonstrated mem-
branous staining.

To evaluate CD8" TIL, we used a semi-quantitative visual
score: none (0), mild (1), moderate (2), or severe (3). The
degree of CD8" TIL infiltration was evaluated into the tumor
and in its stroma. Stromal TIL evaluation, which is more
reproducible, was further used for the association analysis
with PD-L1 tumor cell expression [18, 19].
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Statistical analyses

Continuous variables were described as medians (25th;
75th interquartile range) and dichotomous data as percent-
ages. Differences in frequencies of quantitative variables
were compared using the y? test with Pearson’s correction
or a Fisher’s exact test when sample sizes were too small
(expected values below 5). Fisher’s exact test was used
to compare the proportion of samples with CD8* TIL in
PD-L1(+) and PD-L1(—) samples. As we had missing data
for PD-L1 using 22C3 clone, we used preferentially EIL3N
antibody results for all the statistical tests of the study.

We evaluated the agreement between the PD-L1 results
with the two antibodies (E1L3N and 22C3 clones) using
Cohen’s weighted kappa (x) statistic interpreted as follows:
k< 0.20, poor strength; k=0.21-0.40, fair; k=0.41-0.60,
moderate; k=0.61-0.80, good; k=0.81-1.00, very good.
Missing data for 22C3 were excluded of this analysis.

Univariate and multivariate analyses of factors associ-
ated with metastatic evolution were performed with a Cox
proportional-hazard model, including in the multivariate
analysis all covariates with p <0.10 in univariate analysis.

Statistical analyses were performed using SPSS software
(v19.0 for Windows 2010, SPSS Inc., Chicago, IL, USA),
GraphPad Prism® (v7 for Windows, Graphpad Software, La
Jolla, CA, USA) and R (v3.5.2, R project). p values <0.05
were considered statistically significant.

Results

A total of 83 cutaneous adnexal carcinomas from 83 patients
were included (Table 1). There were 60 sweat gland carci-
nomas, 18 sebaceous carcinomas, and 5 trichoblastic carci-
nomas. Among sweat gland carcinomas, the most frequent
types included 14 porocarcinomas, 11 hidradenocarcinomas
and 10 ductal adenocarcinomas with no other specification
(NOS).

PD-L1 expression in cutaneous adnexal carcinomas

The results obtained with the 22C3 clone and the E1L3N
clone for PD-L1 expression showed a very good agreement,
both for TC and IC evaluation (x> 0.8, Table 2).

In the whole cohort, 11% of adnexal carcinomas had posi-
tive PD-L1 expression in the tumor cells (TC) (cut-off > 1%)
and 24% had positive PD-L1 expression in the microenviron-
ment immune cells (IC) (cut-off > 1%) (Table 3). Most cases
had focal PD-L1 expression (TC1 or IC1) whereas strong
PD-L1 expression (TC2 or more; IC2 or more) was seen in
a minority of cases (2 cases TC2-3; 3 cases IC2-3).

PD-L1 expression was highly variable depending on the
histological subtype (Fig. 1). Sweat gland carcinomas tended
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Table 1 Patients’ characteristics
Variable N (%)
Sex
Male 51 (62)
Female 32 (38)
Age in years, median (range) 68 (265 95)
Tumor type
Sweat gland carcinoma 60 (72)
Porocarcinoma 14 (17)
Hidradenocarcinoma 11 (13)
Ductal adenocarcinoma NOS 10 (12)
Microcystic adnexal carcinoma 5(6)
Syringoid eccrine carcinoma 5(6)
Apocrine carcinoma 5(6)
Invasive extramammary Paget disease 7(8)
Digital papillary adenocarcinoma 2(3)
Adenoid cystic carcinoma 1(1)
Sebaceous carcinoma 18 (21)
Trichoblastic carcinoma 5(7)

Continuous variables are described as median (25th; 75th interquar-
tile range) and dichotomous data as percentage

NOS no other specification

to have a higher PD-L1 tumor cell expression (13%, 8/60)
compared to other adnexal carcinomas. Among sweat gland
carcinomas, PD-L1 was particularly expressed in apocrine
carcinomas (40%, 2/5) and in invasive extramammary Paget
disease (EMPD) (57%, 4/7). Expression of PD-L1 by tumor
cells was found in porocarcinoma (7%, 1/14) and hidradeno-
carcinoma (9%, 1/11) and was absent in the other types of
sweat gland carcinomas. PD-L1 tumor cell expression was
observed in one sebaceous carcinoma (6%, 1/18) but was
absent in trichoblastic carcinomas.

The expression of PD-L1 in the immune cells was signifi-
cantly more frequent than in tumor cells (p <0.001). Immune
cells with PD-L1 expression (IC1-3) were found in 18%
(11/60) of sweat gland carcinomas, 28% (5/18) of sebaceous
carcinomas and 80% (4/5) of trichoblastic carcinomas.

In the sweat gland carcinomas, PD-L1 was particularly
expressed in the immune environment of invasive EMPD
(57%, 4/7) and apocrine carcinomas (20%, 1/5). Expression
of PD-L1 by immune cells was found in porocarcinoma (21%,
3/14), hidradenocarcinoma (18%, 2/11) and in one ductal ade-
nocarcinoma NOS (10%, 1/10) and absent in the other types
of sweat gland carcinomas.
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Table2 PD-L1 expression

o : X TCO TCl TC2 TC3 K 1CO IC1 | (6 IC3 K
using immunohistochemistry
with 22C3 and E1L3N clones EIL3N 68 4 1 1 0831 60 12 2 0 0.818
22C3 69 3 1 1 60 11 3 0

PD-L1 positive tumor cells: < 1% (TCO), 1-4% (TC1), 5-49% (TC2) and >50% (TC3)
PD-L1 positive immune cells: < 1% (IC0), 1-4% (IC1), 5-10% (IC2) and > 10% (IC3)

Table 3 PDL-1 expression in
cutaneous adnexal carcinomas

n PD-L1 tumor cells PD-L1 immune cells

Positive® (%) Negative (%) Positive® (%) Negative (%)

Sweat gland carcinoma
Porocarcinoma
Hidradenocarcinoma
Ductal adenocarcinoma NOS
Microcystic adnexal carcinoma
Syringoid eccrine carcinoma
Apocrine carcinoma
Invasive EMPD

Digital papillary adenocarcinoma

Adenoid cystic carcinoma
Sebaceous carcinoma
Trichoblastic carcinoma
Total

60 8(13) 52 (87) 11 (18) 49 (82)
4 1) 13 (93) 320 11 (79)
11 10 10 91) 2(18) 9(82)
10 0(0) 10 (100) 1(10) 9 (90)
5 0(0) 5 (100) 0(0) 5 (100)
5 0(0) 5 (100) 0(0) 5 (100)
5 2(40) 3 (60) 1 (20) 4(86)
7 4(57) 3(43) 4(57) 1(43)
2000 2 (100) 0(0) 2 (100)
1 00 1 (100) 0(0) 1 (100)
18 1(6) 17 (94) 5(28) 13 (72)
5 0(0) 5 (100) 4 (80) 1 (20)
83 9.1 74 (89) 20 (24) 63 (76)

NOS no other specification, EMPD extramammary Paget disease

“PD-L1 is considered positive (+) applying a cut-off of > 1% of tumor cells (TC1-3)

PPD-L1 is considered positive (+) applying a cut-off of > 1% of immune cells (IC1-3)

PD-L1 tumor cell and immune cell expression
is associated to stromal CD8* TIL

We first assessed the frequency of CD8" TIL in adnexal
carcinoma subtypes, both in the tumor and in its stroma
(Table 4).

High intratumoral CD8™ TIL were seen in 20% of sweat
gland carcinomas, one sebaceous carcinoma (6%) and no
trichoblastic carcinoma. Sweat gland carcinomas subtypes
with most abundant intratumoral CD8" TIL were porocar-
cinoma (36%, 5/14) and hidradenocarcinoma (27%, 3/11).
Only one ductal adenocarcinoma NOS, one apocrine car-
cinoma and two invasive EMPD showed abundant intratu-
moral CD8* TIL.

Overall, CD8*' TIL were more abundant in the stroma
than in the tumor. High stromal CD8* TIL were found in
43% of sweat gland carcinomas, 39% of sebaceous carcino-
mas and 60% of trichoblastic carcinomas. Here again, high-
est frequencies of high stromal CD8* TIL were seen in a
majority of sweat gland carcinomas: invasive EMPD (72%,
5/7), porocarcinoma (64%, 9/14), microcystic adnexal carci-
noma (60%, 3/5), apocrine carcinoma (40%, 3/5), hidradeno-
carcinoma (36%, 4/11), syringoid eccrine carcinoma (20%,
1/5) and ductal adenocarcinoma NOS (10%, 1/10). Stromal
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CD8* TIL were low in digital papillary adenocarcinoma and
in adenoid cystic carcinoma.

We then analyzed whether PD-L1 expression by tumor
cells (TC) or by immune cells (IC) was associated with high
stromal CD8* TIL (Table 5). Interestingly, in the whole
cohort, PD-L1 expression by TC was significantly asso-
ciated with high stromal CD8* TILs (p <0.05). This was
particularly the case for sweat gland carcinomas, where all
PD-L1 (+) tumors had high stromal CD8* TIL (p <0.01).
In addition, in the whole cohort, high stromal CD8" TIL
tended to be associated with high expression of PD-L1 by
IC (p=0.072). In sweat gland carcinomas, this association
was significant (p <0.01).

PD-L1 expression and metastatic evolution
of cutaneous adnexal carcinomas

Follow-up data were available in 47 patients, with a
median follow-up time of 30.5 month (range 7-36). Thir-
teen of the 47 patients developed regional or distant meta-
static disease: 2 (2/3, 65%) invasive EMPD, 3 (3/5, 60%)
apocrine carcinomas, 2 (2/10, 20%) ductal adenocarci-
nomas NOS, 3 (3/11, 27%) hidradenocarcinoma, 1 (1/14,
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Fig.1 Programmed cell death-ligand 1 (PD-L1) expression (left
panels) and CD8* tumor-infiltrating lymphocytes (TIL) (right pan-
els) (x200 magnification). a Microcystic adnexal carcinoma with

7%) porocarcinoma, 1 (1/5, 20%) trichoblastic carcinoma,
and 1 (1/18, 5%) sebaceous carcinoma.

In univariate analysis, factors significantly associated
with metastatic evolution were PD-L1 expression by
tumor cells (p =0.0377), the presence of vascular emboli
(p=0.0026), and more advanced T-stage (T2 vs. T1:
p=0.054; T3 vs. T1: p=0.00275). In multivariate analy-
sis, only T-stage was associated with metastatic evolution
(T2 vs. T1: p=0.044; T3 vs. T1: p=0.009) (Table 6).

955
CDS8
Y ®
Lo B .
¥ 4 > & A {
g L ,,"' . p
» * (Q b
¢ ' > ‘X% s
3 G ‘}' }. Q.ﬁm )
-y . %5 e a" s
¢ .‘ ’ ~ g .‘ ’. 'h‘ ¢ "' '. .
C. Dy > "‘ L A
» 3 ¥ ’ h
. K ~ " ° ® L‘
| [N PEL ‘ .O
" [} “ oo ‘J. . "9"'.. &
U I 31,. . ;
M} " [
& ‘i” : A ‘ » ‘ “
“.A A u..ﬁﬁ 3

no PD-L1 expression (TCO; ICO) and low infiltrate of CD8* TIL; b
apocrine carcinoma with high PD-L1 expression (IC3), and with high
CD8* TIL

Discussion

Adnexal carcinomas are rare tumors associated with a poor
prognosis when they metastasize. There are no consen-
sus recommendations on the management of malignant
adnexal tumors and PD-L1 expression has never been
reported in these cancers. Many studies have investi-
gated the clinical implications of PD-L1 expression and
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Table4 CD8* tumor-infiltrating

Intratumoral CD8* TIL Stromal CD8* TIL

lymphocytes in cutaneous
adnexal carcinomas

High? (%) Low"® (%) High (%) Low (%)
Sweat gland carcinoma 12 (20) 48 (80) 26 (43) 34 (57)
Porocarcinoma 5 (36) 9 (64) 9 (64) 5 (36)
Hidradenocarcinoma 3(27) 8 (73) 4 (36) 7 (64)
Ductular adenocarcinoma NOS 1(10) 9 (90) 1(10) 9 (90)
Microcystic adnexal carcinoma 0(0) 5 (100) 3 (60) 2 (40)
Syringoid eccrine carcinoma 0(0) 5 (100) 1(20) 4 (80)
Apocrine carcinoma 1 (20) 4 (80) 3 (40) 2 (60)
Invasive EMPD 2 (28) 5(72) 5(72) 2 (28)

Digital papillary adenocarcinoma 0(0) 2 (100) 0 (0) 2 (100)

Adenoid cystic carcinoma 0(0) 1 (100) 0 (0) 1 (100)
Sebaceous carcinoma 1(6) 17 (94) 7(39) 11 (61)
Trichoblastic carcinoma 0(0) 5 (100) 3 (60) 2 (40)
Total 13 (16) 70 (84) 36 (43) 47 (57)

“High is defined as any with score of “moderate” or “abundant” infiltrates

"Low is defined as those scores of “absent” or “mild”infiltrates as described in the “Materials and meth-

ods”

Table 5 PD-L1 tumor cell and immune cell expression is associated to the importance of stromal CD8* TIL

n  PD-L1TC (+) PD-L1 TC (-) P PD-L1 IC (+)? PD-L1 IC (-) P
CD8* CD8* CD8* CD8* CD8* CD8* CD8* CD8*
TIL high® TIL low® TIL high® TIL low® TIL high® TIL low® TIL high® TIL low®
Adnexal carcinoma (total) 83 7 2 29 45 0.032 12 8 24 39 0.072
Sweat gland carcinoma 60 7 1 19 33 0.009 9 2 17 32 0.006
Sebaceous carcinoma 18 0 1 10 0.611 1 4 6 7 0.32
Trichoblastic carcinoma 5 0 0 2 n.a. 2 2 0.60

Bold values indicate statistically significant findings

“PD-L1 (+) is defined as > 1% of tumor cells or immune cells demonstrating membranous expression

bStromal CD8* TILs: high TIL is defined as any with score of “moderate” or “abundant” infiltrates and low TIL is defined as those scores of

“absent” or “mild” infiltrates as described in the Methods
¢p value by Fisher’s Exact text

the immune infiltration in various cancer types [20-24].
Here, we describe for the first time the expression of
PD-L1 in a cohort of skin adnexal carcinoma, showing
11% of adnexal carcinoma with PD-L1 expression in more
than 1% of tumor cells, 24% of adnexal carcinomas with
PD-L1 expression in more than 1% of immune cells of the
tumor microenvironment, and a highly variable expression
among histological subtypes. PD-L1 expression by tumor
cells was more frequent in sweat gland adnexal carcinoma
(13%), particularly in apocrine carcinomas (40%) and in
invasive extramammary Paget disease (EMPD) (57%).
PD-L1 expression by immune cells was more frequent in
trichoblastic carcinomas (80%), invasive EMPD (57%),
sebaceous carcinomas (28%) and apocrine carcinomas
(20%).
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In other skin tumors, namely melanoma and cutaneous
squamous cell carcinoma (cSCC), PD-L1 expression is
also heterogeneous, but seems more frequent than in skin
adnexal carcinomas. A heterogeneous expression of PD-L1
has been reported in cutaneous melanomas, within the same
tumor, between a primary tumor and its metastasis in the
same patient [25], and according to melanoma subtype [17,
26, 27]. Overall, primary cutaneous melanoma expressed
PD-L1 in 36-80% cases [17, 27, 28]. In primary c¢SCC,
Schaper et al. recently showed that when applying a cut-off
of >1%,26.5% of cSCC expressed PD-L1 in the tumour and
60.3% in TILs [29]. Only one study reported the frequent
PD-L1 expression in tumor cells (89.9%) and in immune
cells (93.9%) in basal cell carcinoma (BCC) [30]. Expres-
sion of PD-L1 was heterogeneous between treated BCC and
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Table 6 Cox multivariable analysis of factors associated with disease
progression (nodal or visceral metastasis) in skin adnexal carcinomas

Hazard ratio 95% CI P
Univariable analysis
PDL1 on tumor cells 4.0 1.1-15 0.0377
PDL1 on immune cells 0.8 0.2-3 0.75
CD8" T-cell infiltrate 0.8 0.2-2.5 0.65
Age 1.005 0.97-1.04  0.78
T2 vs. Tl 54 0.96-30 0.054
T3 vs. Tl 11.3 2.3-55 0.00275
Vascular emboles 10.3 2.3-47 0.0026
Multivariable analysis
PDL1 on tumor cells 4.1 0.6-29 0.15
T2 vs. Tl 6.7 1.1-43 0.044
T3 vs. Tl 10.0 1.8-57 0.009
Vascular emboles 1.9 0.2-15 0.55

Bold values indicate statistically significant findings

treatment-naive tumor, significantly higher in tumor cells
(32% vs. 7%, p=0.003) and TILs (47% vs. 18%, p=0.008)
of treated BCC. Altogether, our results in adnexal carcino-
mas show a frequency of PD-L1 tumor cell or immune cell
expression close to untreated BCC.

Both ¢SCC and cutaneous melanoma are partly induced
by ultraviolet (UV) radiations, serving as the dominant
mutagen. In these tumors, the tumor mutation burden (TMB)
is known to be among the highest in human cancers [31, 32].
PD-L1 expression and TMB have been associated in cancer
[33], and TMB is now proposed as a biomarker of response
to anti-PD1 treatment in cancer [34-36]. Data are lacking
in the literature regarding TMB in skin adnexal carcino-
mas, and regarding the involvement of UV radiation in skin
adnexal tumors carcinogenesis. As described in melanoma
subtypes, where increased TMB is found in sun-exposed vs.
sun-protected areas [37], and where non-sun-induced mela-
nomas (acral, mucosal, uveal) express fewer PD-L1 [26], the
heterogeneous PD-L1 expression in skin adnexal carcinoma
subtypes may be related to different TMB and different UV
radiation involvement.

Sweat gland tumors are morphologically and phenotypi-
cally close to mammary tumors [38] and adnexal carcinomas
may be mistaken for metastatic adenocarcinoma, mimick-
ing breast or salivary gland cancers [39, 40]. Breast cancers
express little PD-L1, with 6.4% of expression in a cohort of
440 invasive ductal carcinomas, while normal breast tissue
do not express PD-L1 [41]. In inflammatory breast cancers,
PD-L1 expressing TIL were more frequent (66%) [42]. In
our cohort, PD-L1 expression, especially in immune cells,
seemed higher than the one described in breast cancers.

Recently, no PD-L1 expression was found in 22 intraepi-
thelial extramammary Paget disease using 22C3 clone (as in

our study) [43], while we found PD-L1 expression in 4 out
of 7 invasive extramammary Paget disease. These findings
suggest that tumor cells of extramammary Paget disease may
acquire PD-L1 expression together with invasive properties.

A second part of our work focused on CD8" TIL and
PD-L1 expression by immune cells in the tumor microenvi-
ronment of skin adnexal carcinomas. All adnexal carcino-
mas in our cohort had CD8" TIL, which were more com-
monly observed in the stroma than in the epithelial elements.
PD-L1 expression by tumor cells and by immune cells was
significantly associated with the CD8* TIL density in the
cohort, especially in sweat gland carcinomas.

Expression of PD-L1 in tumor cells is thought to be
regulated by the tumor microenvironment. Thus, PD-L1
expression is mostly seen at the site of immune infiltra-
tion in various cancers [26, 44]. An association between
PD-L1 expression in tumors cells and the presence of TIL
has been reported in melanoma, lung, breast cancer, cSCC
and Merkel cell carcinoma [45—49]. In our study, we showed
the same type of association, since PD-L1 expression was
significantly more present when the CD8% T-cell infiltrate
was stronger.

T-cell infiltration has been shown to correlate with bet-
ter prognosis in breast cancer, ovarian cancer, Merkel cell
carcinoma, and colorectal adenocarcinoma [50-53]. Regard-
ing melanoma, prognostic value of TIL in primary tumor
has also been demonstrated [54, 55]. In AJCC stage III or
IV melanomas, CD3* T-cell or CD8* T-cell density, and
expression of PD-L1 and immune-related genes, appear as
putative prognostic biomarkers [15, 56-58].

In our cohort of skin adnexal carcinomas, with the limi-
tations of a retrospective design and of limited number of
patients to evaluate prognostic markers in multivariate anal-
ysis, PD-L1 expression by tumor cells was associated with
the development of metastases during follow-up in univari-
ate analysis but not in multivariate analysis. PD-L1 tumor
expression has been reported as a factor of poor prognosis in
gastric, breast, renal, and pancreatic cancers [59-62]. On the
contrary it was associated with a better prognosis in meta-
static melanoma, Merkel cell carcinoma, HPV-associated
head and neck squamous cell carcinoma, colorectal cancer
(in colorectal cancer mismatch repair proficient) and small
cell lung cancer [52, 57, 63-65].

There are no guidelines on the management of adnexal
tumors, especially for metastatic disease. Available infor-
mation was described mostly in case reports or short series.
Radiotherapy is one of the main therapeutic options, and
adnexal carcinomas are considered relatively chemoresist-
ant, although the association of two or three chemothera-
peutic agents has led to some response [66—68]. De Iuliis
et al. reported 28 therapeutic strategies for metastatic poro-
carcinoma described in the literature [69]. Furthermore,
some successful targeted therapy are described: one eccrine
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carcinoma responded to tamoxifen [70], two cases were con-
trolled by sunitinib [71] and one apocrine carcinoma was
successfully treated by lapatinib [72]. There is currently
no published data on anti-PD1 immunotherapy in adnexal
carcinomas.

Overall, we showed in a cohort of 83 skin adnexal carci-
nomas, that 11% had PD-L1 expression in tumor cells and
24% in immune cells of the tumor microenvironment. PD-L1
expression was heterogeneous among subtypes, higher in
apocrine carcinomas and in invasive extramammary Paget
disease for tumor cell expression, and higher in trichoblas-
tic carcinomas, sebaceous carcinomas, invasive extramam-
mary Paget disease, and apocrine carcinomas for immune
cell expression. As PD-L1 expression may be predictive of
response to anti-PD1 treatments, our data suggest that PD-1
inhibition therapy is worth investigating in at least some
subtypes of skin adnexal carcinomas.
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