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RÉSUMÉ

L’expression de PD-L1 et les cellules immunitaires 
dans les tumeurs stromales gastro-intestinales

Introduction. Le micro-environnement tumoral et 
l’expression des molécules des check-point sur les cel-
lules tumorales ont était prouvé d’apporter des effets 
sur le plan thérapeutique et pronostic dans certains 
types de cancer. L’évaluation de cellules immunitaires 
et l’expression de PD-L1 dans les tumeurs stromales 
gastro-intestinales (GIST) pourrait se rendre très utile 
dans la prise en charge d’une immunothérapie ciblé 
pour certains patients.
L’objectif de cette étude était de déterminer l’ex-
pression de PD-L1 et d’analyser l’infiltrat inflam-
matoire intratumoral dans différentes catégories de 
GIST.
Matériel et méthodes. Vingt-quatre cas de GIST 
confirmés par immunohistochimie ont été examinés 
au microscope et testés pour PD-L1, CD3 et CD20. 
Leur expression a été quantifiée et une analyse statis-
tique a été effectuée pour rechercher des différences 
entre les sous-groupes.

ABSTRACT

Introduction. Tumour microenvironment and the 
expression of check-point molecules on tumour cells 
was proven to have prognostic and therapeutic impli-
cations in various types of cancer. Evaluation of im-
mune infiltrate and Programmed Death-1 (PD-L1) ex-
pression in gastrointestinal stromal tumours (GISTs) 
could bring valuable information for development of 
targeted immune therapy for a subset of cases.
The objective of this study was to determine the 
PD-L1 expression and to analyse the intratumoural in-
flammatory infiltrate in different categories of GISTs.
Material and methods. Twenty four cases of immu-
nohistochemically confirmed GISTs were microscopi-
cally reviewed and tested for PD-L1, CD3 and CD20. 
Their expression was quantified and statistical analysis 
was performed to search for differences between sub-
groups.
Results. The expression of PD-L1 on tumour cells 
was identified in fourteen cases, with variable in-
tensity and extent, ten cases being negative. The im-
mune infiltrate was invariably present, lymphocytic 
predominant, with intertumoural and intratumoural 
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INTRODUCTION

Gastrointestinal stromal tumours (GISTs) are 
mesenchymal tumours originating from interstitial 
cells of Cajal, determined by function mutations in 
kit receptor tyrosine kinase, in more than 75% of 
cases1,2. After their pathogenesis was discovered, tar-
geted molecular therapy with tyrosine kinase inhibi-
tors, such as Imatinib, Sunitinib and Regorafenib, 
became an effective therapy, improving the overall 
survival of patients diagnosed with high risk GISTs. 
Nonetheless, a subset of cases are refractory to treat-
ment, and novel therapeutic strategies are being un-
der investigation3,4.

Malignant tumours are highly mutagenic and 
adaptable. In the evolution of cancer, subclones 
emerge and develop, inducing intratumoural modi-
fications, that lead to treatment resistance. In this 
context, therapy directed against tumour cells alone 
is not able to keep up with the perpetual changes. 
As immune response is adaptable, being able to de-
tect new mutations and fight against cells harbouring 
them, immune therapy could be a solution in cases 
refractory to conventional treatment5,6.

Recent advances in the field of immunotherapy 
are regarding immune checkpoints, molecules that 
play an important role in the activation or inhibi-
tion of T cells activity. Such a checkpoint molecule 
is Programmed Death-1 (PD-1), a surface receptor 
expressed on activated lymphocytes, acting as a 
down-regulator of the immune system. His ligand, 
Programmed Death-Ligand1 (PD-L1) expressed on 
tumour cells and on antigen-presenting cells from 
tumour microenvironment, inhibits T cells activity, 
PD-1/PD-L1 pathway playing an important role in 
immune tolerance and thus tumour progression7-10.

PD-1 blockade was tested and approved for 
the first time in the case of metastasizing malig-
nant melanoma. This strategy was also efficient in 
non-small cell lung carcinomas, renal cancers, hy-
permutated gastrointestinal cancers and others. 
Immunohistochemical analysis of PD-L1 expression 
on tumour cells proved to be useful in selecting the 
patients for such therapies11-15. In soft tissue sarcoma, 
the significance of PD-L1 expression for prognosis 
and as a therapeutic approach is unknown at the pre-
sent time16.

With the development of these new immune 
therapeutic lines and in the context of resistance to 

Resultats. L’expression de PD-L1 sur les cellules tu-
morales a été identifiée dans quatorze cas, avec une in-
tensité et une étendue variables, dix cas étant négatifs. 
L’infiltrat immunitaire était invariablement présent, 
lymphocytaire à prédominance, avec des différences 
quantitatives intertumorales et intratumorales, de 
clairsemé à abondant et avec agrégation focale autour 
des vaisseaux sanguins, fibrose septa, en périphérie de 
la tumeur et sous les zones ulcérées. Les lymphocytes T 
étaient le sous-type lymphocytaire dominant. Les liens 
de causalité n’ont pas pu être déterminés entre l’expres-
sion PD-L1, le modèle de l’inflammation et d’autres 
variables cliniques et pathologiques, limitation déter-
minée en partie par l’ampleur réduite de l’étude.
Conclusions. Les GIST expriment PD-L1 dans un 
pourcentage significatif de cas et ont une grande va-
riabilité dans le nombre et la distribution des cellules 
immunitaires intratumorales, aspects qui peuvent être 
davantage exploités à des fins thérapeutiques.

Mots-clés: tumeur stromale gastro-intestinale, mo-
lécules des check-point, PD-L1, cellules immunitaires, 
immunothérapie, lymphocytes

quantitative differences, from sparse to abundant and 
with focal aggregation around blood vessels, fibrous 
septa, in the periphery of the tumour and under ulcer-
ated areas. T cells were the dominant lymphocytic sub-
type. Causality connections could not be determined 
between PD-L1 expression, the pattern of inflamma-
tion and other clinical and pathological variables, limi-
tation determined in part by the reduced extent of the 
study.
Conclusions. GISTs express PD-L1 in a significant 
percentage of cases and have a great variability in the 
number and distribution of intratumoural immune 
cells, aspects that can be further exploited for thera-
peutic purposes.

Keywords: gastrointestinal stromal tumour, check-
point molecules, PD-L1, immune cells, immunother-
apy, lymphocytes

List of abbreviations:
GIST – gastrointestinal stromal tumour
PD-1 – Programmed Death-1
PD-L1- Programmed Death-Ligand1
CD3 – cluster of differentiation 3
CD20 – cluster of differentiation 20
H&E – hematoxylin and eosin
HPF – high power field
TKI – tyrosin-kinase inhibitors
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classical treatment, GISTs could also be considered 
for evaluation of checkpoint blockade possibilities 
and for defining a relationship with the microenvi-
ronment, especially with the antitumoural immune 
response17,18.

The significance of immune infiltrate in GISTs 
has not been extensively studied and its prognostic 
role is not fully understood. A limited number of 
studies show that the immune population is pre-
dominantly represented by macrophages and T-cells. 
B-lymphocytes and natural killer cells are sparse, but 
have a higher density in metastases. Additionally, 
Imatinib therapy was shown to influence the immune 
response by activating the cytotoxic T-cells, suggest-
ing a possible significant contribution of the immune 
system in the treatment of GISTs19-21.

THE AIM OF THIS STUDY was to evaluate the expression 
of PD-L1 in GISTs, to examine the intratumoural im-
mune infiltrate, and to find possible correlations with 
other clinical-pathological variables and prognosis.

MATERIAL AND METHODS

Twenty four GISTs from twenty four patients 
were included in this retrospective study. All cases 
were registered in the Pathology Department of the 
University Emergency Hospital Bucharest, Romania, 
after being diagnosed in the same service between 
1st of January 2015 and 1st of July 2018. An informed 
consent was signed by all involved patients, allowing 
the use of their tissues for scientific studies.

The clinical data and pathological features were 
analysed using clinical records and pathology reports. 
Useful clinical data consisted of age of the patient, 
sex, tumour location, symptoms, medical history. 
Pathology reports mentioned tumour size, cellular 
type, mitotic rate, presence or absence of ulceration, 
prognostic group and tumour stage according to 
World Health Organization (WHO) Classification 
of Digestive System Tumours 2019 (5th edition)/ 
American Joint Committee on Cancer 2017 (8th edi-
tion)22,23. Original histologic slides were reviewed 
from the archives for observing certain details not 
mentioned in the official report, as the quantity and 
type of the inflammatory infiltrate present in the tu-
mour. The study included exclusively immunohisto-
chemically-confirmed GISTs.

To assess the expression of PD-L1 in selected 
GISTs, we performed immunohistochemical testing. 
Formalin-fixed and paraffin-embedded specimens 
were sectioned at 4μm thickness and mounted on 
glass slides. The PD-L1 antibody (clone CAL10) was 
obtained from Biocare. Positive expression was de-
fined as membranous and/or cytoplasmic staining of 

>1% of the tumour cells visualized. A quantification 
system for PD-L1 positivity was adopted: 1 if 1-10% 
of tumour cells are positive, 2 if 11-50 % of tumour 
cells stain positive and 3 if more than 50% of cells 
qualify as positive24.

Immune infiltrate was initially evaluated on 
hematoxylin and eosin (H&E) stained slides. The 
quantity of immune infiltrate was scored as 1, 2 and 
3 (minimum, medium and abundant). The infiltrate 
designated as minimum can be translated as only 
sparse, isolated immune cells, no more than 20 cells/ 
high power field (HPF), moderate means a higher 
density of immune cells (up to 500 cells/HPF) and/
or sparse aggregates of immune cells and abundant 
infiltrate is the equivalent of contiguous areas were 
the immune cells prevail (more than 500 cells/HPF). 
Further on, CD3 and CD20 expression of immune 
cells was evaluated by immunohistochemistry, in the 
attempt to characterize the immune response in se-
lected tumours.

Statistical analysis was performed using Microsoft 
Excel program. The Chi-square test was used for com-
parison between categorical variables. Spearman’s 
rank correlation coefficient was calculated to define 
the relationship between the prognostic group, PD-L1 
expression, and immune infiltrate. A p level less than 
0.05 was accepted as statistically significant.

RESULTS

The sex distribution of the 24 patients diagnosed 
with GISTs showed 11 males and 13 females, aged 
between 29 and 76 years old, with a median age of 
63.5 years. Tumours had gastric location in 16 cases, 
small intestine in 6 cases and 2 were extragastroin-
testinal: one in the omentum and one in the perito-
neum. Tumour dimensions varied between 1 cm and 
19 cm in greatest diameter. Corroborating location, 
size and mitotic activity, evaluated on 50 HPFs, the 
cases were included in prognostic groups, according 
to Armed Forces Institute of Pathology criteria22. 
Accordingly, one case fulfilled the criteria for the 1st 
group, six cases for the 2nd group, eight were included 
in group 3a, one in 3b, one in 4, two in 5, two in 6a 
and three in 6b prognostic groups. As for the histo-
logic type, 19 GISTs were composed of spindle cells, 
two were epithelioid and three were of mixed subtype. 
Pleomorphism was absent in 3 cases, subtle in 15 cas-
es and moderate in 6 of the analysed cases.

PD-L1 expression in tumour cells

From the total number of 24 GISTs tested 
for PD-L1, 14 were positive and 10 were negative. 
Membranous and/or cytoplasmic pattern of staining 
was validated as positive if present in more than 1% 
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Figure 1. Positive immunohistochemical staining for PD-L1 in GIST (40X). A) 
Sparse tumour cells with membranous expression; B) Contiguous positive cells.

Figure 2. Patterns of inflammation in GIST (H&E staining). A. Sparse, hardly detectable lymphocytes (40x); 
B. Diffuse, moderate inflammation (40x); C. Lymphoid aggregates (10x); D. Densification along fibrous septa (40x); 

E. Perivascular agglomeration (40x); F. Diffuse, abundant lymphocytes infiltration (10x).
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of tumour cells. PD-L1 expression was evaluated exclu-
sively on tumour cells. Registered scores for positive 
cases were 1 (n=4), 2 (n=8) and 3 (n=2). PD-L1 expres-
sion could not be related to cells morphology (i.e. cell 
type, pleomorphism) or prognostic group (Figure 1).

Inflammatory infiltrate in GISTs

The immune infiltrate in GISTs showed signifi-
cant variation, from sparse and focal to diffuse and 
abundant. Also, the intratumoural distribution of 
immune cells was variable. A higher density could be 
observed perivascular, in hemorrhagic areas, accom-
panying sclerosis and hyalinization, in the periphery 
of the tumour, creating a peripheral rim and underly-
ing ulcerated areas.

The nature of the inflammatory infiltrate was 
also variable. Lymphocytes were the dominant com-
ponent, followed by a limited number of plasma cells, 
histiocytes, neutrophils and eosinophils. From the 
quantitative point of view, seven cases were scored 
with 1, 13 with 2 and four with 3, no tumour show-
ing absolute lack of immune cells. The score reflected 
the dominant intratumoural aspect (Figure 2).

Immunohistochemical analysis for CD3 and 
CD20, performed for evaluating the lymphocytic 
infiltrate, showed both T-cells (CD3+) and B-cells 
(CD20+) in all tumours, with an evident domi-
nance of T-lymphocytes. The distribution was simi-
lar to the one described on H&E slides, except that 

B-lymphocytes were prevalent in isolated intratu-
moural lymphoid aggregates (Figure 3).

No correlations were observed between intratu-
moural immune cells type and quantity and PD-L1 
expression or other clinicopathological analysed as-
pects (Table 1).

DISCUSSION

GISTs have a wide spectrum of biologic behav-
iours, from virtually benign to highly aggressive tu-
mours, with the capacity of recurrence and metasta-
ses25. Armed Forces Institute of Pathology divides the 
aggressiveness of GISTs in eight classes, from 1 to 6b, 
taking into account the size of the tumour, the mitotic 
index, and tumour location. The treatment depends on 
risk stratification. Surgical resection is, in most cases, 
the first line of treatment, followed by adjuvant thera-
py with tyrosin-kinase inhibitors (TKI) in cases with a 
high risk of disease progression (3a and above) or when 
metastases are present. Although Imatinib was proven 
to increase the survival, most metastatic cases develop 
resistance. New-generation kinase-inhibitors were devel-
oped over time to treat resistant cases, but they proved 
a large spectrum of side effects. In this context, new 
lines of treatment must be explored to fight these ag-
gressive, dynamic tumours and one path could be relat-
ed to the immunologic landscape of the tumour22,26,27.

Checkpoint blockade therapy is a form of im-
munotherapy that acts on the final phase of immune 

Figure 3. Lymphocyte distribution in GIST – immunohistochemistry images (40X). 
A) Dense CD3 + cells. B) Sparse CD20+ cells

Table 1. PD-L1 and immune infiltrate scoring for the analysed cases

PD-L1 expression Immune infiltrate 
(H&E) CD3+ cells CD20+ cells

Score 0 1 2 3 1 2 3 1 2 3 1 2 3

Number of cases 10 4 8 2 7 13 4 9 15 0 8 16 0

A B
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response, prolonging it. PD-1 is such a checkpoint 
molecule, expressed on immune cells and acting as an 
inhibiting receptor. PD-L1, its ligand, is expressed on 
tumour cells and when the interaction receptor-ligand 
takes place, the tumour is safe from the antitumoural 
immune response8,28.

Before considering checkpoint blockade therapy 
in GISTs, PD-L1 expression on tumour cells has to 
be determined. Our study included 24 cases of GISTs 
with gastric, small intestine and extragastrointestinal 
location. We demonstrated that PD-L1 expression is 
a frequent finding, 14 cases showing PD-L1 positiv-
ity of variable intensity and extension, graded as 1 if 
1-10% of analysed cells were positive, 2 if 11-50 % of 
tumour cells were positive and 3 if more than 50% 
of cells were positive. Seifert et al. also proved, in a 
study on 85 cases, that PD-L1 expression in GIST tu-
mour cells was variable, in most cases low and focal4. 
Sun et al. found that PD-L1 expression was higher in 
tumours with lesser dimensions and in the epithe-
lioid and mixed morphology compared to spindle cell 
type29. Regarding the significance of PD-L1 positivity, 
some authors have demonstrated that it represents an 
independent poor prognostic factor in GIST, while 
others have concluded that PD-L1 expression was 
higher in low-risk tumours and in tumours without 
metastatic relapse30-31. We could not identify a rela-
tionship between PD-L1 grade and other clinical and 
pathological aspects of the tumours. As an example, 
grade 3 was encountered also in gastric and small 
intestine tumors, small and large tumors, different 
age groups etc. Considering the limited extent of our 
study, prognostic assumptions regarding the value of 
PD-L1 are not possible at the present time.

An issue closely related to PD-L1 expression is 
the inflammatory infiltrate and immune surveillance. 
The study of intratumoral lymphocytes in various 
forms of cancer proved to be associated with a posi-
tive effect on prognosis32,33. In this research, we ana-
lysed the immune infiltrate, invariably present, with 
emphasis on quantity and distribution. Lymphocytes 
represented the majority of immune cells accompa-
nied by few plasma cells, histiocytes, neutrophils 
and eosinophils. The main lymphocytes subtype was 
represented by T-cells (CD3+). Immune cells were 
unevenly distributed, from areas with scattered ele-
ments to aggregates and zones dominated by the in-
flammatory infiltrate. We observed a greater density 
of inflammatory elements around blood vessels, in 
the periphery of the tumour, in areas of fibrosis and 
underlying ulcerated surfaces. Lymphoid aggregates 
showed a predominance of B-cells (CD20+). Our find-
ings are similar to other studies on GIST microenvi-
ronment, showing that lymphocytes and histiocytes 

are the main intratumoural inflammatory cells and 
T-cells the dominant lymphocytic subtype20,29.

The assessment of the immune response is a 
very challenging task, being hardly reproducible and 
impossible to standardize without specialized digital 
programs. For this reason, our evaluation was more a 
descriptive one, focusing on inflammation patterns. 
The evaluation of the dynamic relationship between 
tumour cells, their microenvironment and immune 
cells could provide valuable insights in future studies.

CONCLUSIONS

The expression of PD-L1 is frequently detected in 
GISTs, with no regard to tumour location, prognostic 
group, or other clinical and pathological variables that 
characterize the tumour. Its role in prognosis and as a 
possible therapeutic target is yet unknown.

Inflammatory infiltrate is invariably present in 
GISTs, with intratumoural and intertumoural varia-
tions, presenting under a wide spectrum, from sparse 
to dense, independently of PD-L1 expression. Both 
CD3+ and CD20+ intratumoural lymphocytes are 
present, CD3+ being the dominant component.
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