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Abstract- Prostate cancer is currently the fifth leading cause of
death in men. Now immunotherapy is used as a new paradigm of
prostate treatment, where the therapeutic response is aimed at the
role of Tumor Infiltrating Lymphocytes (TILs). Anaplastic
Lymphoma Kinase (ALK) gene fusion has found in several types
of malignancies has been clinically proven to demonstrate an
effective therapeutic target response for patients with positive
ALK. Currently, combination therapy continues to be developed,
especially in cases of recurrence and metastasis, so it is necessary
to research on prostate adenocarcinoma. The paraffin block of
32 prostate adenocarcinoma tissue was used to assess the level of
stromal TILs and ALK immunohistochemistry. Results were
analyzed using SPSS 22 version. ALK expressed in 87,5% of the
prostate adenocarcinoma. There is no significant correlation
between of ALK immunohistochemistry expression with the
level of sTILs. but there is a tendency that grade group V shows
a broad percentage of expression and strong intensity. Positive
ALK expression in adenocarcinoma with high grade can be used
as a prognosis and a optional treatment in prostate
adenocarcinoma. The evaluation of the subset of TILs can be
investigated further to assess its relationship to ALK expression.
Index Terms- prostate adenocarcinoma, stromal TILs, anaplastic
lymphoma kinase.
I. INTRODUCTION

P

rostate cancer is one of the leading causes of impaired quality
of men life in worldwide.1 Now it is currently the second and
fifth leading cause of cancer death in men. Based on
GLOBOCAN 2018, an estimated 1.3 million new cases of
prostate cancer, of which there are 359.000 deaths in worldwide.
Cancer in men is most often diagnosed in 105 of 185 countries in
the world, especially America, Northern and Western Europe,
Australia / New Zealand, and most of Sub-Saharan Africa.2
Indonesian Society of Urologic Oncology (ISUO) 2011 reported
971 prostate cancer patients in Indonesia from 2006 - 2010,
where as many as 50.5% of the cases were prostate
adenocarcinoma stage 4.3,4 Adam Malik Hospital, Medan in
2015-2016 reported 39 cases were diagnosed as prostate
adenocarcinoma.5 Prostate adenocarcinoma is an invasive
carcinoma consisting of neoplasms of prostate epithelial cells
with differentiation of secretory cells. The histomorphological

form consists of glands, in the form of sheets of cells or single
cells that experience neoplasia.6 Most prostate cancer occurs in
the peripheral area, often without symptoms and usually new
symptoms appear after reaching an advanced stage or
metastasis.7
Tumor infiltrating lymphocytes (TILs) are the migration of
lymphocytes into tumor or peritumoral cells.8,9 Many studies
have reported the benefits of stromal TILs on tumor cells, where
effective in inhibiting tumor progression, although the
mechanism is still opposing. Histopathological measurement of
stromal TILs is carried out to see the immune reaction against
tumors, where can also affect the stage and grading of various
types of cancer.10
ALK is an enzyme with tyrosine kinase activation, has
pleiotrophin (PTN) and midkine (MDK) receptors, which secrete
growth factors, known to bind and activate ALK downstream
signaling.10-13 Several studies have shown that Nucleophosmin
(NPM1-ALK) and Echinoderm Microtubule Associated Proteinlike 4 (EML4-ALK) are found in Non-Small-Cell Lung Cancer
(NSCLC), where treatment has shown a good response for
patients with positive ALK.13-17
Recent preclinical data have also revealed that immune
checkpoint proteins can induce ALK-positive NSCLC tumors,
whereas currently combination checkpoint therapy (PD-1 / PDL1, CTLA-4) and ALK inhibitors are being studied clinically in
NSCLC patients with ALK positive.18 Based on the description
above, the researcher is interested in assessing how "The
Correlation
Anaplastic
Lymphoma
Kinase
(ALK)
Immunohistochemical Expression and the degree of stromal
Tumor Infiltrating Lymphocytes (sTILs) in Prostate
Adenocarcinoma.
II.

MATERIAL AND METHODS

Sample selection
This study was selected cross-sectionally, consist of 32 cases of
prostate adenocarcinoma. The samples were obtained through
TUR-P and core biopsy. Inclusion criteria are age from medical
record, slides and paraffin were diagnosed prostate
adenocarcinoma by histopathology.
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Histopathological grading is a scale for determining the
prognosis of a prostate adenocarcinoma based on
histopathological assessment and the Gleason scale (WHO,
2016) which is categorized as:
1. Grade group 1, Gleason score ≤ 6 : consists of a
combination of glands with well differentiation.
2. Grade group 2, Gleason score 3+4=7: More well
differentiation glands, followed by fusion and cribriform
of glands.
3. Grade group 3, Gleason score 4+3=7: More
fusion/cribriform glands, followed well-differentiated
glands.
4. Grade group 4, Gleason score 4+4=8, 3+5=8, 5+3=8:
Consists of both poorly differentiation and fusion gland
patterns, well differentiation followed by poorly
differentiation gland, or more poorly differentiation
glands followed by well differentiation.
5. Grade group 5, Gleason score 9-10: poorly
differentiation gland forms with or without necrosis or
both poorly / solid differentiation.4
Stromal Tumor-Infiltrating Lymphocytes (sTILs) are defined as
mononuclear inflammatory cells that are in the stromal tissue
between the nests of cancer cells, and are not directly related to
cancer cells. TILs are assess the percentage of stromal area alone
without including calculations tumor cells at 400 magnification.
The assessment is based on the focus of the most dense
lymphocyte infiltration, divided by TILs working group 2013:
1. Mild
: 0-10 % stromal TILs (HPFs 200-400x)
2. Moderate : 11-49 % stromal TILs (HPFs 200-400x)
3. Severe
: ≥ 50 % stromal TILs (HPFs 200-400x).19
ALK expression was determined by assessing the clinical score
determined based on the percentage of cells expressed on
immunohistochemistry (scale 0 to 3) and staining intensity (scale
0 to 3), where the intensity of staining is given a value of 0 if not
stained, 1 if stained weakly, 2 if moderate, 3 if strong. The
percentage of cells expressed as 0 if <10%, 1 if 11–40%, 2 if 41–
70%, and 3 if ≥71%. The two scores are then added together with
the result:
1 = Negative if the total score is 0-3.
2 = Positive if the total score is ≥4.20
Statistical analysis was performed using SPSS software version
22.0 (SPSS Inc., Chicago). To analyze data on Correlation of
Anaplastic Lymphoma Kinase (ALK) Immunohistochemical
Expression and the level of stromal Tumor Infiltrating
Lymphocytes (sTILs) in Prostate Adenocarcinoma researchers
used Mann-whitney U Test, p-value < 0.05 was considered
significant.
III.
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statistical test of this study showed p = 0.050, where the p value>
0.05 or there was no significant difference in the grade group.
Tabel 1. Correlation of ALK Expression and Grading Histopathology of
Prostate Adenocarcinoma.

No

Grade group

1.
I
2.
II
3.
III
4.
IV
5.
V
* Mann-Whitney U test

ALK Expression
Negative
Positif
n
%
n
1
25,0
0
1
25,0
3
0
0
5
2
50,0
6
0
0
14

P-value*
%
0
10,7
17,9
21,4
50,0

0,050

The statistical test of Kruskal-Wallis was carried out to assess the
correlation of level sTILs and the histopathological grade of
prostate adenocarcinoma, it was obtained p-value = 0.718 (p>
0.05) which indicated no significant correlations.
Table 2. Correlation level of stromal TILS with Histopathological Grading
of Prostate Adenocarcinoma.
No
.

Grade
group

n
1.
I
1
2.
II
2
3.
III
4
4.
IV
7
5.
V
8
* Kruskal-Wallis Test

<10%
%
4,5
9,1
18,2
31,8
36,4

Level of sTILs
10 – 49%
n
%
0
0
2
25,0
1
12,5
0
0
5
62,5

n
0
0
0
1
1

≥ 50%
%
0
0
0
50,0
50,0

P- value*

0,718

The Mann-Whitney U statistical test to assess the correlation
between the level of sTILs and the ALK expression obtained pvalue = 0.758 (p> 0.05), which indicates no significant
correlation.
Table 3. Correlation between Stromal TILs and ALK Expression

No

Level of sTILs

1.
<10%
2.
10 – 49%
3.
≥ 50%
* Mann-Whitney U Test

A

ALK expressions
Negative
Positif
n
%
n
%
3
13,6
19
86,4
1
12,5
7
87,5
0
0
2
100

B

P-value*

0,758

C

RESULT

The youngest age distribution was 50 years old and the oldest
was 82 years old with a mean age of 68.2. The largest age group
was ≥ 71 years as many as 18 cases (56.3%). The most stromal
level distribution of TILs was mild (<10%) as many as 22 cases
(68.7%). The distribution of the grade group in prostate
adenocarcinoma, the highest was grade V as many as 14 cases
(43.8%) and the smallest was grade 1 in 1 case (3.1%). The
distribution of ALK immunohistochemical expression was the
most positive expression in 28 cases (87.5%). Data from the

Figure 1. Infiltration of level stromal TILs of BPH. A. Mild 0-10%, B. Moderate
11-49%, C. Severe > 50%.
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Figure 2. ALK Expressions, A. Weak, B. Medium, C. Strong

IV. DISCUSSION
Prostate Adenocarcinoma is the most common invasive
carcinoma of the prostate epithelial cells. Clinical observations
have proven that several factors, including androgens, heredity,
environment, and somatic mutations have a role in the
pathogenesis of prostate cancer.6 Most prostate cancers arise in
the peripheral area, often without symptoms and usually new
symptoms appear after reaching an advanced stage or
metastasis.7 In this study the mean age for patients with prostate
adenocarcinoma was 68.2 years. The data in this study are
consistent with previous studies by Andreas MI et al., which
found that nearly 90% of sufferers were over 60 years of age, of
which two thirds of the deaths were over 75 years of age. The
risk of prostate adenocarcinoma is closely related to age, where
in men aged 70-79 years have an almost 7 times higher risk of
developing prostate adenocarcinoma compared to men aged 5059 years and have a 21 times higher risk of death.21 WHO also
states that it is most detected at age> 60 years, of which only 1%
detected on clinical examination were <50 years old. This is
closely related to lifestyle and diet which are known to cause
prostate cancer at a younger age. More and more evidence shows
that glandular epithelial cell injury by carcinogens, estrogen or
oxidants as a trigger for chronic inflammation is a step towards
cancer cell development.22
Gleason score is a strong predictor for determining the
progression and prognosis of a prostate adenocarcinoma.
However, recent studies are currently focused on the
identification and validation of molecular markers that are very
promising for prognosis in prostate cancer. Special attention to
the gleason score and analysis of the development of cancer
biology is very important in prostate cancer therapy.
Furthermore, comparative oncogenomics with a valid function of
a biological process have resulted in significant differences in
prostate cancer patients in determining prognosis at first
diagnosis or after undergoing surgery. This biological marker is
still being developed with various trials to be more reliable in
prostate cancer.23 This study found 28 samples with positive
ALK immunohistochemical expression and 4 samples with
negative expression. Although there was no significant
difference, from 28 samples found 14 samples (50%) with grade
V group, where all samples expressed positive. This suggests a
trend that ALK expression can be associated with grading of
prostate adenocarcinoma
ALK is an enzyme that activates tyrosine kinase, by
catalyzing the gamma phosphate group (derived from adenosine
triphospate) in to tyrosine residues on protein substrates.24 ALK
gene deviations in cancer are generally due to chromosomal
rearrangements that produce gene fusion, which has the potential
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to rapidly increase oncogenes. This situation has been proven by
the presence of NPM1-ALK fusion and EML4-ALK fusion in
Non-Small-Cell Lung Cancer (NSCLC). Increasing the number
of point mutations that activate protein kinases will also activate
oncogens in ALK.14-16 Several tumor types are known to express
the full length ALK Receptor Tyrosine Kinase (RTK). The
protein receptors of the full length ALK RTK have been found
on various tumor cells and tissues including neuroblastoma,
neuroectodermal tumor, glioblastoma, and melanoma.
Furthermore, full-length ALK cDNA derived from cloned RH30
rhabdomyosarcoma cDNA, which expresses full-length protein
has also been reported to occur in rhabdomyosarcoma tumors.
Initially ALK inhibitor immunoreactivity has been observed in
several malignant tissue stains, such as breast carcinoma,
malignant peripheral nerve sheath tumor, and lipogenic tumors,
which exhibit more ALK fusion than full length receptors. It has
been suggested that autocrine and / or paracrine growth figures
involving PTN and MK can direct tumor growth expressing the
normal full-length ALK receptor, and this mechanism has been
investigated in glioblastoma, but has not been fully confirmed for
other tumor types. Next Generation Sequencing (NGS) and
ctDNA from a 39 year old small cell carcinoma prostate primary
tumor have identified the ALK F1174C mutation. This analysis
indicated that ALK amplification was associated with poor
outcome.25
Previously, there have been many studies showing that the
tyrosine kinase receptor is a strong biomarker and a good
therapeutic target for a large number of malignancies.26,27 The
presence of ALK fusion and the ALK component tyrosine kinase
activity has been used as a targeted therapy for several
malignancies.28 Initially ALK inhibitor used in NSCLC is
crizotinib, whose potential small molecule has shown an overall
response rate (ORR) of 65% compared with 20% docetaxel in
patients who failed platinum-based therapy. Furthermore,
crizotinib is associated with disease control in NSCLC patients
with positive ALK fusion brain metastases.24,29,30 Various
problems in prostate cancer suffers are the increased recurrence
rate and the occurrence of metastases which results in an
increasing rate of prostate cancer mortality. The results of this
study indicate that ALK expression is very strong in grade V
group or high grade so that it can be an alternative choice in the
treatment of prostate adenocarcinoma.
Tumor infiltrating lymphocytes (TILs) is the migration
of lymphocytes into tumor or peritumoral cells.31,32 Now, many
types of prostate cancer have not known cause, but some
literature reveals that genetic and environmental factors are
considered to play a role. Some researchers suggest that
inflammation can play a role in the formation of prostate cancer.
This has been reported in the development of other cancers such
as gastric, colon and liver.33,34 Tumor growth from the interaction
between the tumor cell complex and microenvironment,
including immunity cell infiltration, fibroblasts, endothelium,
blood vessels, and it produces include cytokines, chemokines and
their metabolites.35,36 Lymphocytes are known to be key
mediators in adaptive immunity. In principle, lymphocytes are
divided into T lymphocytes (cell mediate immunity) and B
lymphocytes (humoral immunity). T lymphocytes secrete growth
factor B lymphocytes, which stimulate differentiation and
proliferation of B lymphocytes. B lymphocyte activation
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produces plasma cells, secretes antibodies, lymphotoxins, and
combines with NK cells to destroy malignant cells.31,36 T cells
can be in the stromal and intraepithelial. The T cells in the
stromal area CD4+ helper / inducer cells, while the intraepithelial
cells are CD8+ cytotoxic / suppressor cells. CD4+ T cells are
classified according to the cytokine profile into T helper (Th) -1
and T helper (Th) -2. Th1 expresses T-beta and interferon (IFN)𝛾. Th2 expresses Gata-3 and IL-4. Other T cells selectively
produce IL-17 and the transcription factor ROR𝛾t (Th17), and
finally T cells are identified based on the production of Th9 and
Th22 cell cytokines. Cytotoxic T cells are the lumen's first line of
defense against foreign agents. Changes in the phenotype of
helper T cells are important in determining which T cells develop
in inflammation. The fact is that the immune response stimulates
prostate cancer, as shown also from histological data which
reveals the presence of CD4 + T cells, CD8 + T cells, Natural
Killer (NK) cells, dendritic cells, and macrophages in tumors.37-40
There was no significant relationship between the level of sTILs
and ALK expression and the association of sTILs with the grade
of the prostate adenocarcinoma group, therefore further research
is needed to assess the TILs subsets for prognosis and
immunotherapy treatment in prostate adenocarcinoma.
V. CONCLUSION
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