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Background: Periampullary cancers constitute about 5% of gastrointestinal
malignancies. They are comprised of tumors of diverse origins and are generally
subdivided into pancreatic and non-pancreatic carcinomas. Immune checkpoint
regulators, cytotoxic T-lymphocyte antigen 4 (CTLA-4), and the programmed cell
death ligand-1 (PDL-1) have emerged as promising new targets for cancer
therapeutics. Aim: This study aims to determine the possible role of immune
checkpoint inhibitors PDL-1 and CTLA-4 in periampullary carcinoma of pancreatic
and non-pancreatic adenocarcinoma subtypes, in an attempt to investigate the
possible introduction of their related immunotherapy in the management of these
tumors. Materials and Methods: Expression of immune inhibitory molecules was
examined by immunohistochemistry in 40 cases including (20) pancreatic
adenocarcinoma and (20) non-pancreatic adenocarcinoma. The association
between markers and clinicopathological parameters was evaluated. Results:
Statistically significant differences in the immunoexpression of both CTLA-4 and PDL1 in the two studied groups were noticed with higher expression in non-pancreatic
adenocarcinoma in relation to pancreatic adenocarcinoma (P=0.004, P=0.008)
respectively. PDL-1 expression was positive in 15% and 55% of pancreatic and nonpancreatic adenocarcinoma cases, respectively with a significant correlation with
lymph nodes metastasis in non-pancreatic adenocarcinoma cases. CTLA-4 was
positive in 20% of pancreatic carcinoma with a significant correlation with lymph
node metastasis, perineural invasion and T stage. In non-pancreatic periampullary
adenocarcinoma, CTLA-4 was positive in 65% of cases with a significant association
with lymph nodes metastasis and T stage. Conclusions: Immunotherapy using antiPDL-1 and CTLA-4 are proposed as a novel promising management tool in nonpancreatic periampullary adenocarcinoma not in pancreatic adenocarcinomas.
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INTRODUCTION
Periampullary cancers constitute about 5% of
gastrointestinal malignancies and are classically
defined as cancers arising within the distance of
2 cm of the papilla of Vater. They represent a
complex disease entity with divergent
heterogenous
histogenesis,
including
pancreatic, ampullary, biliary and duodenal
cancers (Bansal et al., 2017). They comprised

tumors of diverse origins and generally
subdivided into pancreatic (PC) and nonpancreatic carcinomas with the latter having a
more favourable prognosis and better overall
survival rates (Siegel et al., 2015; Sunil et al.,
2017). Histologically, all periampullary cancers
are predominantly adenocarcinomas and all are
regarded as tumors with the worst prognosis
worldwide, with spiky disease-related mortality
(Saluja et al., 2019).
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Despite the dynamic progress in both the
diagnosis and management, including the newly
introduced targeted therapies, surgical
resection via pancreaticodoudenectomy (PD)
with or without pylorus preservation is still the
mainstay of management of periampullary
carcinoma as a whole; the role of adjuvant
chemotherapy and adjuvant chemoradiation
treatment is still questionable and uncertain
(Baghmar et al., 2019).
In the last years, the research has approached
great achievements in the way to understand
the intersection between immune surveillance
and tumor initiation and progression, and the
concept which has installed novel effective
therapeutic tools in many cancer types (Jesus et
al., 2018). The overall survival and prognosis of
many solid tumors as melanoma, non-small lung
carcinoma, and hematologic malignancies have
been significantly improved after the
introduction of such immunotherapeutic
modalities (Kalbasi and Ribas, 2020).
Cytotoxic T-lymphocyte antigen 4 (CTLA-4) is
known to be the master of all the immune
checkpoint inhibitors, as it prevents T-cell
activation at very early initial stages
(Buchbinder and Desai, 2016). On the other
hand, the programmed cell death protein1/programmed death-ligand 1 PDL-1 acts on the
regulation of the previously activated T
lymphocytes on later stages of the body
immune mechanism (Akinleye and Rasool,
2019). Both CTLA-4 and PDL-1 are responsible
for controlling T cell-mediated immune
response by “switching off” T-cell effects on the
self-cells. Therefore, their blockage will allow
for proper stimulation and expression of the
immune system against tumor cells (Rapoport
et al., 2017).
Both anti-CTLA-4 and anti-PDL-1 have shown
promising results in many gastrointestinal
malignancies (Sharma and Allison, 2020),
however, some studies have approximated the
possible
role
of
immunotherapy
in
periampullary
cancers,
with
relatively
conflicting results and unsteady conclusions
(Jiang et al., 2019).
In the current study, we examined the possible
role of immune checkpoint inhibitors PDL-1 and
CTLA-4 in cases of periampullary carcinoma of
144

pancreatic and non-pancreatic adenocarcinoma
subtypes in the management of these tumors by
investigating
their
immunohistochemical
expression.

MATERIAL AND METHODS
Cases and study groups

This retrospective multi-center study included
40 cases; 20 cases of pancreatic head
adenocarcinoma type and 20 cases of nonpancreatic periampullary adenocarcinoma.
Formalin-fixed paraffin-embedded blocks were
collected from archived cases during the last 3
years from Air forces specialized hospital, Naser
Institute for treatment and research and Tanta
University hospital, according to the following
inclusion criteria:
• Availability and integrity of paraffin blocks.
• Full clinicopathological data as illustrated in
table 1 including (histopathological diagnosis
of adenocarcinoma with no specific variant
and precise anatomic location of the tumor).
Cases without a full clinicopathological sheet or
bad quality of tissue blocks were excluded. This
study was performed in accordance with the
Declaration of Helsinki. The evaluation of
archived pathology specimens described in the
study was approved by the ethical committee of
National
Research
Center
(approval
code:IRB:6413042020)
The slides were reviewed for:
• Confirmation of the diagnoses
• Reporting the histopathologic findings as
perineural invasion and nodal metastasis.
Staging of the tumor was defined according to
TNM American Joint Committee on Cancer
Union International Center Cancer staging
system (AJCC-UICC) (Amin et al., 2017)
Immunohistochemistry methods
Two unstained slides were cut from the tumor
paraffin blocks at 3–5-micron thickness for
further immunohistochemical staining for CTLA4 & PDL-1 according to the following protocol
through an automated immunostainer
(Ventana BenchMark XT; USA) which runs the
following basic steps: Section deparaffinization
by xylene, rehydration by graded alcohol then
saturation using 0.03% hydrogen peroxide. This
was followed by antigen retrieval by TrisIJCBR Vol. 5(2): 143-152.
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buffered 0.1% saline and Tween-20 at pH = 7.6.
Incubation was done with the primary
antibodies using PDL-1 antibody (M3653 clone
22C3, Dako, Glostrup, Denmark) and CTLA-4
(Mouse monoclonal antibody, Santa Cruz) at
1:400 dilution for 30 min at room temperature.
The UltraView Universal DAB Detection Kit was
used as the secondary antibody in the device.
Finally, Samples were counterstained with
hematoxylin and mounted in DPX. Sections
incubated without the primary antibody were
used as negative controls. Tonsil sections were
used as a positive control for both PDL-1 and
CTLA-4.
Immunohistochemical stains evaluation
PDL-1 expression was detected as brown
membranous staining and CTLA-4 expression
was detected as cytoplasmic staining. According
to Schlober et al. (2016). In the expression of
PDL-1 and CTLA-4 on tumor cells, samples with
>10% stained tumor cells were considered
positive.
Statistical analysis
Microsoft excel 2013 was used for data entry
and the statistical package for social science
(SPSS version 24) was used for data analysis. All
collected data were revised for competencies
and logical consistency. Simple descriptive
statistics (arithmetic mean and standard
deviation) were used for the summary of
normal quantitative data and frequencies used
for qualitative data. Bivariate relationship was
displayed in cross-tabulations and comparison
of proportions was performed using the chisquare and Fisher’s exact tests where
appropriate. The level of significance was set at
a probability (P) value < 0.05.

RESULTS
The present study was performed on 40
biopsies;
20
cases
of
pancreatic
adenocarcinoma and 20 cases were nonpancreatic periampullary adenocarcinoma. The
studied cases included 23 males and 17 females
in the two groups with a mean age of 56 for
pancreatic carcinoma cases and 55 for nonpancreatic adenocarcinoma cases with mean
standard deviations of 9.434 and 9.691
respectively. The clinicopathological features of
the studied cases are summarized in Table 1.
IJCBR Vol. 5(2): 143-152.

Immunohistochemical of PDL-1 (Figure 1)
PDL-1 expression was detected as brown
membranous staining.
Pancreatic adenocarcinoma cases: It was only
positive in 3 (15%) of the studied cases. The
relations between PDL-1 expression and the
studied clinicopathological parameters are
summarized in Table 2. No significant
correlation
was
found
with
all
clinicopathological parameters.
Non-pancreatic adenocarcinoma cases: PDL-1
expression was positive in 11 (55%) of cases. It
was found that PDL-1 expression was
significantly correlated with lymph nodes
metastasis (P=0.025) as shown in Table 3.
Immunohistochemical of CTLA-4 (Figure 2)
it was detected as cytoplasmic staining. The
relation
between
CTLA-4
and
clinicopathological parameters in pancreatic
and non-pancreatic adenocarcinoma cases was
illustrated in Tables 4 & 5.
Pancreatic adenocarcinoma cases: CTLA-4 was
positive in only 4 (20%) of cases, bearing a
significant correlation with lymph node
metastasis, perineural invasion, and T stage
(P=0.014, P=0.025 and P=0.009) respectively.
Non-pancreatic adenocarcinoma cases: CTLA-4
expression was positive in 13 (65%) of cases. It
was found that CTLA-4 expression was
significantly correlated with lymph nodes
metastasis and T stage (P=0.019, P=0.023)
respectively.
Correlation of expression of both CTLA-4 and
PDL-1 expression in both groups
There was a significant correlation for higher
expression of CTLA-4 and PDL-1 in nonpancreatic adenocarcinoma in relation to
pancreatic adenocarcinoma (P=0.004, P=0.008)
respectively as illustrated in Table 6.

DISCUSSION
Primary adenocarcinomas derived from the
head of the pancreas, ampulla, duodenum, or
distal bile duct are unitedly referred to as
“periampullary” adenocarcinomas (Bakshi et al.,
2019).
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Table 1. Clinicopathological features in pancreatic adenocarcinoma and non-pancreatic periampullary adenocarcinoma
Group

Gender

Margin status

LN metastasis

Differentiation

Perineural
invasion
T stage

Male
Female
Total
Negative
Positive
Total
Negative
Positive
Total
Poorly
Moderately
Well
Total
Negative
Positive
Total
T1
T2
T3
T4
Total

Pancreatic
carcinoma
Count
%
13
65.0%
7
35.0%
20
100.0%
12
60.0%
8
40.0%
20
100.0%
12
60.0%
8
40.0%
20
100.0%
4
20.0%
9
45.0%
7
35.0%
20
100.0%
10
50.0%
10
50.0%
20
100.0%
10
50.0%
6
30.0%
2
10.0%
2
10.0%
20
100.0%

Non-pancreatic
carcinoma
Count
%
10
50.0%
10
50.0%
20
100.0%
18
90.0%
2
10.0%
20
100.0%
10
50.0%
10
50.0%
20
100.0%
4
20.0%
11
55.0%
5
25.0%
20
100.0%
10
50.0%
10
50.0%
20
100.0%
8
40.0%
8
40.0%
3
15.0%
1
5.0%
20
100.0%

Table 2. Relation between PDL-1 and clinicopathological parameters in pancreatic adenocarcinoma

Margin status

LN metastasis

Differentiation

Perineural
invasion

T stage

146

Positive
Negative
Total
Negative
Positive
Total
Poorly
Moderately
Well
Total
Negative
Positive
Total
T1
T2
T3
T4
Total

PDL-1
Negative
Positive
Count
N%
Count
N%
7
41.2%
1
33.3%
10
58.8%
2
66.7%
17
100.0%
3
100.0%
11
64.7%
1
33.3%
6
35.3%
2
66.7%
17
100.0%
3
100.0%
3
17.6%
1
33.3%
7
41.2%
2
66.7%
7
41.2%
0
0.0%
17
100.0%
3
100.0%
10
58.8%
0
0.0%
7
41.2%
3
100.0%
17
100.0%
3
100.0%
9
52.9%
1
33.3%
5
29.4%
1
33.3%
1
5.9%
1
33.3%
2
11.8%
0
0.0%
17
100.0%
3
100.0%

P value

1.000

0.537

0.383

0.060

0.478
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Table 3. Relation between PDL-1 and clinicopathological parameters in non-pancreatic periampullary adenocarcinoma cases

Margins status

LN metastasis

Differentiation

Perineural
invasion

T stage

Negative
Positive
Total
Negative
Positive
Total
Poorly
Moderately
Well
Total
Negative
Positive
Total
T1
T2
T3
T4
Total

PDL-1
Negative
Positive
Count
N%
Count
N%
8
88.9%
10
90.9%
1
11.1%
1
9.1%
9
100.0%
11
100.0%
7
77.8%
3
27.3%
2
22.2%
8
72.7%
9
100.0%
11
100.0%
0
0.0%
4
36.4%
5
55.6%
6
54.5%
4
44.4%
1
9.1%
9
100.0%
11
100.0%
6
66.7%
4
36.4%
3
33.3%
7
63.6%
9
100.0%
11
100.0%
6
66.7%
2
18.2%
3
33.3%
5
45.5%
0
0.0%
3
27.3%
0
0.0%
1
9.1%
9
100.0%
11
100.0%

P value

0.067

0.025

0.056

0.178

0.095

Table 4. Relation between CTLA-4 and clinicopathological parameters in pancreatic adenocarcinoma cases
CTLA-4

Positive margins

LN metastasis

differentiation

Perineural
invasion

T stage

IJCBR Vol. 5(2): 143-152.

Positive
Negative
Total
Negative
Positive
Total
Poorly
Moderately
Well
Total
Negative
Positive
Total
T1
T2
T3
T4
Total

Negative
Count
N%
8
50.0%
8
50.0%
16
100.0%
12
75.0%
4
25.0%
16
100.0%
2
12.5%
7
43.8%
7
43.8%
16
100.0%
10
62.5%
6
37.5%
16
100.0%
10
62.5%
4
25.0%
0
0.0%
2
12.5%
16
100.0%

Positive
Count
N%
0
0.0%
4
100.0%
4
100.0%
0
0.0%
4
100.0%
4
100.0%
2
50.0%
2
50.0%
0
0.0%
4
100.0%
0
0.0%
4
100.0%
4
100.0%
0
0.0%
2
50.0%
2
50.0%
0
0.0%
4
100.0%

P value

0.117

0.014

0.133

0.025

0.009
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Table 5. Relation between CTLA-4 and clinicopathological parameters in non-pancreatic periampullary adenocarcinoma cases
CTLA-4

Positive margins

LN metastasis

differentiation

Perineural
invasion

T stage

Negative
Positive
Total
Negative
Positive
Total
Poorly
Moderately
Well
Total
Negative
Positive
Total
T1
T2
T3
T4
Total

Negative
Count
N%
6
85.7%
1
14.3%
7
100.0%
6
85.7%
1
14.3%
7
100.0%
0
0.0%
4
57.1%
3
42.9%
7
100.0%
5
71.4%
2
28.6%
7
100.0%
6
85.7%
1
14.3%
0
0.0%
0
0.0%
7
100.0%

The
subtyping
of
periampullary
adenocarcinoma into pancreatic and nonpancreatic subtypes appeared to be an
important prognostic determination; as the
non-pancreatic type has shown to possess
better prognosis and overall survival in many
studies (Schiergens et al., 2015).
Immune checkpoint regulators, (CTLA-4) and
(PDL-1), have recently emerged as promising
novel targets for cancer therapeutics, with
inspiring results in many solid tumors and
leukaemia (Kassardjian et al., 2018). The critical
goal of the immune checkpoint therapeutic
antibodies is inactivating the immune
checkpoint proteins shifting the balance from
immune suppression to immune activation
(McArthur and Page, 2016). The possible role of
immune checkpoint inhibitors in periampullary
carcinomas remains obscure.
According to our results, PDL-1 expression was
detected in only (15%) of PC cases as opposed
to statistically significantly higher expression in
the non-pancreatic group; which reached up to
55% of cases (P=0.008). In contrast to our
results, Sideras and coworkers showed that
many immune inhibitory molecules especially
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Positive
Count
N%
12
92.3%
1
7.7%
13
100.0%
4
30.8%
9
69.2%
13
100.0%
4
30.8%
7
53.8%
2
15.4%
13
100.0%
5
38.5%
8
61.5%
13
100.0%
2
15.4%
7
53.8%
3
23.1%
1
7.7%
13
100.0%

P value

0.059

0.019

0.171

0.350

0.023

PDL-1 are expressed by pancreatic and
ampullary cancer cells and these molecules can
become valuable targets for immunotherapy
(Sideras et al, 2017). Their study concluded that
cancers arising from the ampulla aren`t
biologically different from cancers arising from
the pancreas. However, their findings couldn`t
be generalized to a broader definition of periampullary tumors, which include distal
cholangiocarcinomas
and
duodenal
adenocarcinoma, which were excluded from
their studied cases.
In our cases, the expression of PDL-1 in PC cases
showed no significant correlation with any of
the studied prognostic clinicopathological
parameters.
Whilst
in
non-pancreatic
periampullary adenocarcinoma cases, the
expression was significantly correlated with
positive lymph nodes metastasis (poor
prognostic parameter) (P=0.025).
Conspicuous variation in the results of PDL-1
expression in periampullary carcinoma as well
as other cancers was observed; the reported
expression of PDL-1 in tumor cells of PC in
different studies ranged from 12 up to 90%
(Soares et al., 2015; Lu et al., 2017).

IJCBR Vol. 5(2): 143-152.
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Table 6. Correlation between PDL-1 and CTLA-4 immunohistochemical expression in both groups

PDL1

CTLA4

Negative
Positive
Total
Negative
Positive
Total

Pancreatic Carcinoma
Count
%
17
85.0%
3
15.0%
20
100.0%
16
80.0%
4
20.0%
20
100.0%

Group
Non-pancreatic carcinoma
Count
%
9
45.0%
11
55.0%
20
100.0%
7
35.0%
13
65.0%
20
100.0%

A

B

C

D

P value

0.008

0.004

Figure 1. PDL-1 immunohistochemical expression in the cases: A & B - Pancreatic adenocarcinoma with a negative expression
for Pdl1 Low and high power (x200, x400). C & D - Non-pancreatic periampullary adenocarcinoma showed positive
membranous expression of PDL-1 low and high power (x200, x400).

The possible most accepted explanation for this
variation is the probable use of different
antibodies of different PDL-1 clones, as well as
the use of divergent positivity scoring systems in
interpreting the obtained results. Moreover,
some studies focused on PDL-1 expression in
tumor cells only, while others calculated its
expression in immune cells or stromal cells as
part of their scoring parameters (Wang et al.
2010). In agreement with our results, Birnbaum
et al. (2016) examined PDL-1 mRNA expression
in PC and noticed that only 19% of their PC cases
IJCBR Vol. 5(2): 143-152.

expressed PDL-1 and that the expression was
related to worse survival rates. Nomi et al.
(2007) got higher PDL-1 expression reaching
39.2% of their studied PC cases, however, they
stated as well, that the expression was
associated with poor prognostic parameters.
They, therefore, concluded that PDL1 may be
introduced as a novel prognostic marker for
human pancreatic cancer and that targeting
PDL-1/ PD-1, especially in combination with
standard chemotherapy, may exhibit significant
therapeutic repercussion.
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A

B

C

D

Figure 2. CTLA-4 immunohistochemical expression in the cases: A & B - Pancreatic adenocarcinoma with a negative expression
for CTLA-4 (x200). C - Positive cytoplasmic expression of CTLA-4 in a case of non-pancreatic periampullary adenocarcinoma
(x100). D - Another case of non-pancreatic periampullary adenocarcinoma with positive expression of CTLA-4, with inset
picture showing cytoplasmic staining (x200).

On the other hand, Sideras et al. (2017) studied
PDL-1 expression on PC and ampullary
adenocarcinomas and related its expression
with better cancer-specific survival. Compared
with colorectal carcinoma, other studies
reported that high PDL-1 expression in tumor
cells of colorectal carcinoma is significantly
associated with nodal and distant metastases
(Zhu et al., 2015) as well as with poor
differentiation, infiltrating growth pattern and
increased lymphovascular invasion (Kim et al.,
2016). In our cases, CTLA-4 expression was
detected in only 20% of PC cases contrasted
with 65% in non-pancreatic periampullary
adenocarcinoma cases, and the difference was
statistically significant (P = 0.004). CTL4
expression in PC demonstrated a significant
correlation with poor prognostic factors as
positive lymph node metastasis (P= 0.014),
presence of perineural invasion (P= 0.025), and
advanced tumor stage (P=0.009).
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In
non-pancreatic
periampullary
adenocarcinoma cases, significant correlation
was shown with positive lymph nodes
metastasis (P= 0.019) and advanced tumor
stage (P=0.023) as well.
To the best of our knowledge, until this time, no
other studies examined CTLA-4 expression in
pancreatic versus non-pancreatic periampullary
adenocarcinoma. Various studies showed that
CTLA-4 expression in many tumors was
associated
with
poor
prognostic
histopathological parameters. Karpathiou et al.
(2020) showed that high CTLA-4 tumor cell
expression in carcinoma of the uterine cervix
was also associated with advanced tumor stage
and positive lymph nodes metastasis.
Contrastingly, a study carried out by Schlober et
al. (2016) on gastric adenocarcinoma revealed
that CTLA-4 was expressed in 86% of cases with
no significant association with lymph nodes
metastasis.
IJCBR Vol. 5(2): 143-152.
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Thus, our study pointed out that the expression
of both immune checkpoint inhibitors CTLA-4
and PDL-1 was ultimately significantly higher in
non-pancreatic periampullary adenocarcinoma
cases in relation to pancreatic adenocarcinoma
(P=0.004, P=0.008) respectively, the fact that
may be attributed to the confessed nature of PC
stroma which is known to be dense, highly
desmoplastic, with poor microenvironment and
scanty immune cells niche, which make the
intra-tumoral
stroma
generally
immunosuppressive (Mahmood et al., 2018).
The above results give new evidence supporting
the established concept of the better overall
prognosis in non-pancreatic periampullary
carcinoma compared to PC, therefore, the
segregation between the two tumor types is
becoming essential.
While our study provides information on the
immunologic
profile
of
pancreatic
adenocarcinoma
and
non-pancreatic
periampullary carcinoma, further work is
needed to immunologically characterize all
different subtypes of periampullary cancer, to
illustrate any possible differences within this
group. We speculate that the immunological
features in periampullary carcinoma may help
to guide immunotherapeutic strategies in the
future.

CONCLUSIONS
The study concluded that high expression of
PDL-1 and CTLA-4 in non-pancreatic
periampullary adenocarcinoma could provide a
novel promising management tool of
immunotherapy in these tumors,not in the
pancreatic adenocarcinomas . Therefore, the
differentiation between the two groups is
recommended with further large-scale studies
to immunologically characterize all different
subtypes of periampullary cancer. Besides, our
results figured out that the expression of both
PDL-1 and CTLA- 4 in non-pancreatic
periampullary carcinomas; maybe a poor
prognostic parameter.
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