Clin Transl Oncol (2015) 17:604-611
DOI 10.1007/s12094-015-1283-1

CrossMark

@

RESEARCH ARTICLE

Prognostic significance of ADAM17 expression in patients
with gastric cancer who underwent curative gastrectomy

D. Aydin' - A. Bilici’ + D. Yavuzer® - U. Kefeli* - A. Tan® - O. Ercelep’ + A. Mert" -
S. Yuksel’ - M. Ozcelik' - D. Isik' - H. Surmeli’ - H. Odabasi' - M. Aliustaoglu’

Received: 30 January 2015/ Accepted: 6 March 2015/ Published online: 19 March 2015

© Federacion de Sociedades Espaiiolas de Oncologia (FESEO) 2015

Abstract

Backgrounds A  disintegrin  and  metalloproteinase
(ADAM) 17 has been indicated to be an indispensable
regulator of cellular events from proliferation to migration.
Although prognostic importance of ADAMI17 expression
has been investigated in several tumours, its clinical utility
as a useful prognostic molecular marker remains unclear in
gastric cancer. In the current study, we evaluated the ex-
pression of ADAMI17 and its prognostic significance in
gastric cancer patients after curative gastrectomy.
Methods The prognostic significance of ADAMI17 ex-
pression was analysed immunohistochemically in 156 pa-
tients with gastric cancer who had undergone curative
gastrectomy, and the relationship between its expression
and clinicopathological factors was also evaluated.
Results High ADAMI17 expression was detected in 79
patients (51 %), whereas low expression was found in 77
cases (49 %). There was significant correlation between
gender, histology, lymph node metastasis, vascular inva-
sion, the presence of recurrence and high ADAMI17
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expression. Recurrence in patients with high ADAMI17
expression was significantly higher than that for patients
with low ADAMI17 expression (p = 0.032). The median
disease-free survival (DFS) time for patients with tumours
with high ADAMI17 expression was worse than that of
patients with tumours with low ADAM]17 expression (16.6
vs. 44.2 months, p = 0.004). In addition, patients with low
ADAMI17 expression had a higher median overall survival
(OS) (49.6 vs. 26.9 months, p = 0.019) compared to those
with high ADAMI17 expression. Multivariate analysis
indicated that the rate of ADAMI17 expression was an in-
dependent prognostic factor for DFS, in addition to the
already known important clinicopathological prognostic
indicator. But the prognostic importance of ADAMI17 ex-
pression could not be proved by multivariate analysis for
OS.

Conclusions The potential value of ADAMI17 expression
as a useful molecular marker in gastric cancer progression
should be evaluated comprehensively; it may predict re-
currence and poor prognosis in patients with gastric cancer
after curative resection.
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Introduction

Gastric cancer remains one of the most common cancers
and causes of cancer-related deaths globally [I, 2].
Although the prevalence has decreased in recent years, the
expected recovery in the disease’s prognosis has not been
improved. The most important causes of mortality in gas-
tric cancer patients include tumour invasion and metastases
after gastrectomy. This process is a multi-stepped complex
process, including adhesion molecules, proteolytic
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enzymes, angiogenesis and growth factors [3, 4]. Another
factor that plays a role in this process is ADAMI17, also
known as a tumour necrosis-converting enzyme (TACE),
which is a member of the ADAM (a disintegrin and met-
alloproteinase) protein family [3—5]. From proliferation to
migration, it is the irreplaceable regulator of almost every
cellular activity [3-5].

The central role of ADAMI17 in cell regulation is due
to its various substrates. From these substrates, cytokines,
growth factors and their receptors and adhesion mole-
cules are all activated or inactivated by ADAMI17
cleavage [3-5]. All of these factors exist in a natural
balance. Tissue homeostasis, i.e. keeping anabolism and
catabolism at a balance, is due to a healthy continuation
of the apoptosis/proliferation balance. Losing this bal-
ance plays a role in carcinogenesis. A high expression of
ADAMs, including ADAMI17, is mostly related with
cancer [6, 7].

In most cancer types, the high expression of ADAM17 is
a poor prognostic factor [5-7]. As with other cancer types,
a few trials have previously analysed the relation between
the expression of ADAMI17 and gastric cancer in the lit-
erature. Shou et al. [8] showed that in gastric cancer pa-
tients who had undergone curative gastrectomy, high
ADAMI17 expression was related with poor prognosis, and
there was a significant association between the expression
levels of ADAMI17 and disease-free survival (DFS) and
overall survival (OS). Zhang et al. [9] showed similar re-
sults in their study.

In the present study, we aimed to identify the prognostic
importance of the expression of ADAMI17 in patients with
gastric cancer who underwent radical gastrectomy. It was
also investigated if there was any relation between ADAM-
17 expression and clinicopathological factors and the effect
of this expression on survivals.

Methods

A total of 156 patients with gastric cancer who had un-
dergone a R curative gastrectomy and who were followed
up and treated at the Department of Medical Oncology, Dr.
Liitfi Kirdar Education and Research Hospital, between
September 2007 and July 2013. Details concerning age,
gender, resection type, tumour location, histopathology, pT
stage, tumour size, histological grade, lymph node in-
volvement, lymphatic vessel invasion, blood vessel inva-
sion and perineural invasion, resection margins, adjuvant
chemotherapy and radiation therapy, responses to treatment
and survival were obtained from patients’ charts after
written informed consent had been obtained from patients
or their relatives. Furthermore, the Local Ethics Committee
of our hospital approved the study.

Primary tumours were staged according to the seventh
edition of American Joint Committee on Cancer (AJCC)
TNM staging classification for gastric cancer [10].
Moreover, clinicopathological findings were determined
according to the Japanese Classification of Gastric Car-
cinoma (JCGC) [11]. D; dissection was defined as the
dissection of the perigastric nodes directly attached along
the lesser curvature and greater curvatures of the stomach
(stations 1-6, N1 level). An incomplete N1 dissection was
defined as Dy lymphadenectomy. D, dissection (N2 level)
was defined as the dissection of nodes along the left
gastric artery (station 7), common hepatic artery (station
8), celiac trunk (station 9), splenic hilus and splenic artery
(station 10 and 11). D5 dissection included the dissection
of lymph nodes at stations 12 through 14, along the
hepatoduodenal ligament and the root of the mesentery
(N3 level).

Follow-up schedule

Medical histories and physical examinations were carried
out every 3 months in the first post-operative year, every
6 months in the second post-operative year and annually
thereafter for at least 5 years during follow-up. Complete
blood counts and biochemistry panels, as well as tumour
markers were examined every 3 months in the first and
second years, and annually thereafter. Chest X-rays and
abdominal CT scans were also performed every 3 months
in the first year, every 6 months in the second post-op-
erative year and annually thereafter for 5 years.

Evaluation of ADAM17 expression

Histological tumour specimens were re-evaluated by two
pathologists, who were experts in matters of gastric cancer
and who had no knowledge of pathological findings.
Firstly, paraffin blocks of gastric tumour tissue were cut
into sections of 3 um and deparaffinised. Hydrogen per-
oxide was applied after antigen retrieval solution to block
the endogen peroxide activity. Next, sections were incu-
bated with monoclonal mouse anti-human ADAMI17
(Novus-Biologicals-NBP1-74061) antibody in 1/200 dilu-
tion. After being applied to Bond primary and Bond
polymer, the sections were kept in Bond DAB mix solu-
tion, and haematoxylin was applied as contrast stain. The
intensity of cellular staining and the proportion of stained
tumour cells were scored separately. The scoring was de-
signed according to the staining intensity of the tumour
cells in sections: score 0, no stain; score 1, weak stain;
score 2, medium stain and score 3, strong stain. The scoring
was designed according to the proportion of stained tumour
cells in the sections: score 0, less than 5 % stained; score 1,
between 6-25 % stained, score 2, between 26-50 %
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Fig. 1 Immunohistochemical staining intensity of ADAMI17 in the
gastric cancer. a Gastric tumour not stained with ADAM17, b gastric
tumour staining intensity of score 1 with ADAM17, ¢ gastric tumour

stained and score 3, more than 51 % stained. The product
of the scores for intensity and proportion was used to
indicate the level of protein expression. The expression of
protein was considered low if the product was 3 or less, and
high if the product was 4 or more. Figure 1 shows the
immunohistochemical staining intensity of ADAMI17 in
gastric cancer specimens.

Adjuvant treatment

More than half of the patients (n = 102, 65 %) were
treated with adjuvant chemotherapy. The majority received
fluoropyrimidine-based regimens, but only 78 patients
(77 %) were able to complete their adjuvant treatment.
Seventy-nine (51 %) of the patients received adjuvant ra-
diotherapy, but only 70 (89 %) patients were able to
complete the adjuvant treatment. During the follow-up, 69
(44 %) patients developed relapse. Regarding the local-
ization of the relapse, 38 % of the patients had relapse in
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the liver, others in the peritoneum, para-aortic lymph
nodes, lung, stomach, bone or ovaries. Only 38 % of the
patients with metastases were received palliative
chemotherapy.

Statistical methods

All of the statistical analyses were made with SPSS 17.0
(SPSS Inc., Chicago, IL, USA). Descriptive analyses were
presented using means and standard deviations for nor-
mally distributed variables. The significance of the differ-
ences among the means were determined by the Mann—
Whitney U test. The chi-squared test and Fisher’s exact test
were used to analyse the relationships between clinico-
pathological factors and ADAMI17 expression. Survival
analysis and curve were compared using the log-rank test
by the Kaplan—-Meier method. Disease-free survival (DFS)
was defined as the time from curative surgery to disease
progression or recurrence, or to the date of death or lost in
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follow-up. Overall survival (OS) was described as the time
interval from diagnosis to the date of the patient’s death or
lost in follow-up. Univariate analyses were carried out to
evaluate the significance of ADAM17 expression and other
clinicopathological features as prognostic factors, then the
multivariate analysis with the Cox proportional hazards
model was performed in order to further analyse the
ADAMI17 expression and all of the significant prognostic
factors which were found in the univariate analysis. The
confidence intervals (CI) of 95 % were defined to indicate
the relationship between overall survival and each inde-
pendent factor. All p values are two sided, and the values
less than 0.05 were accepted to be statistically significant.

Results

One hundred patients (64 %) were male and 56 (36 %)
were female, with a median age of 61 years (range
26-82 years). Seventy-one patients were older than
60 years (51 %). Fifty-five percent of the patients under-
went subtotal gastrectomy and 45 % underwent total gas-
trectomy. The majority of the patients (54 %) had tumours
located in the lower part, 22 % in the middle part and 21 %
in the upper part of the stomach. Most of the patients
(n = 136, 87 %) had Eastern Cooperative Oncology Group
(ECOG) Performance Status between 0-1. Histopatho-
logical analysis revealed that 54 % had pure adenocarci-
noma histology, and more than half (n = 95, 61 %) had
poorly or undifferentiated tumours. According to the type
of lymph node dissection, the majority of patients under-
went D; and D, lymphadenectomy (46.2 and 37.2 %, re-
spectively), while D, dissection was performed in 11
patients (7.1 %) and D3 in 15 patients (9.6 %). Based on
the presence of lymph node metastasis, 70 % of the pa-
tients were classified as node-positive (16 % had N1, 20 %
had N2 and 34 % had N3 lymph node involvement), the
remaining 30 % of the patients were node-negative.
Seventeen patients (11 %) were classified as stage I, 56
(36 %) as stage II and 83 (53 %) as stage III according to
the TNM staging. After IHC analysis was carried out to
evaluate the frequency of ADAMI7 expression in 156
gastric tumour samples, low ADAMI7 expression was
detected in 77 (49 %) patients, whereas 79 patients (51 %)
had high ADAMI17 expression. Tumour diameter, histo-
pathology, lymph node involvement, blood vessel invasion
and the presence of recurrence were found to be sig-
nificantly related to ADAMI17 expression levels. The rate
of high ADAMI17 expression was significantly higher in
patients with tumour diameters >5 cm (p = 0.04) and
vascular invasion (p = 0.015). High ADAMI17 expression
was closely correlated with lymph node metastasis
(»p = 0.003) compared with low ADAMI7 expression.

However, tumour with pure adenocarcinoma histology
highly expressed ADAMI17 more than other types
(p = 0.029). The presence of recurrence for patients with
high ADAMI17 expression was significantly higher than
that for patients with low ADAMI17 expression
(p = 0.032). The relationships between clinicopathological
factors and ADAMI17 expression levels are listed in
Table 1.

At the median follow-up of 23 months (range
3-80 months), the median DFS time of patients with low
ADAMI17 expression was significantly better than that of
patients with high ADAMI7 expression (44.2 vs.
16.6 months, p = 0.004, Fig. 2). On the other hand, pa-
tients with low ADAMI17 expression had the higher OS
interval compared to patients with high ADAM17 expres-
sion (49.6 vs. 26.9 months, p = 0.019). Figure 3 shows the
OS curves according to the ADAMI17 expression.

In the univariate analysis for DFS in the entire cohort of
patients, ADAMI17 expression, tumour localization, vas-
cular and perineural invasion, lymph node involvement, pT
stage and TNM stage were found to be statistically sig-
nificant prognostic factors. Furthermore, the univariate
analysis showed that ADAMI17 expression, vascular and
perineural invasion, lymph node involvement, pT stage,
TNM stage were important prognostic indicators for OS.
The results of univariate analysis according to DFS and OS
are summarized in Tables 2 and 3.

A multivariate analysis with the Cox proportional haz-
ards model was performed in order to further evaluate all of
the significant prognostic factors that were found in the
univariate analysis for survival. For DFS, it was found that
the rate of ADAM-17 expression [p = 0.038, HR 1.61
(0.93-2.79)] was an independent prognostic factor, as were
TNM stage [p = 0.04, HR 2.12 (1.02—4.42)] and vascular
invasion [p = 0.016, HR 3.53 (1.26-9.82)] However, in
the multivariate analysis, lymph node involvement and
vascular invasion were independent prognostic indicators
for OS [p = 0.023, HR 1.95 (0.96-3.15) and p = 0.03, HR
2.69 (1.10-6.61), respectively]. Table 4 shows the results
of multivariate analysis of DFS and OS.

Discussion

A member of the ADAM enzyme family, ADAM17, is an
essential regulator of almost every cellular incident, from
proliferation to migration [3-5]. Because the enzyme pro-
cesses growth factors required for tumour development and
multiplication, ADAM17 is related to carcinogenesis; it
also plays a role in inflammation, which is frequently seen
in tumours. It has been proven that the increase in tissue
shedding of the epidermal growth factor ligands has a role
in showing the malignant phenotype [12], and high
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Table 1 The correlation between ADAMI17 expression state and
clinicopathologic factors

Factor Total Low High 4
[n (%)] ADAMI17 ADAM17
expression expression
[n (%)] [n (%)]

Gender 0.24
Male 100 (64) 53 (69) 47 (60)

Female 56 (36) 24 (31) 32 (40)

Age (year) 0.07
<60 77 (49) 44 (57) 33 (42)
>60 79 (51) 33 (43) 46 (58)

Tumoural 0.12
localisation
Upper 3221 11(14) 21 (27)

Middle 35(22) 15 (20) 20 (25)
Lower 84 (54) 48 (62) 36 (45)
Diffuse 503) 34 2 (3)

Surgery type 0.34
Subtotal 86 (55) 46 (58) 40 (50.5)
gastrectomy
Total 71 (45) 32 (42) 39 (49.5)
gastrectomy

Tumoural 0.04
diameter
<5cm 64 (41) 37 (48) 27 (34)
>5 cm 91 (49) 39 (52) 52 (66)

Histology 0.029
Pure 85 (54) 36 (47) 49 (62)
adenocarcinoma
Signet ring cells 57 (37) 36 (47) 21 (27)

Mucinous 14 (9) 5 (6) 9 (11)

Grade of 0.81
differentiation
Well 9 (6) 6 (3) 3()

Moderate 52 (33) 25 (34) 27 (35)
Poor and not 95 (61) 46 (63) 49 (64)

Lymph node 0.003
metastases
No 47 (30) 32 (42) 15 (19)

Yes 109 (70) 45 (58) 64 (81)

pT stage 0.09
T1 12 (8) 10 (13) 2 (2.5)

T2 10 (6) 405 6 (7.5)
T3 90 (58) 41 (53) 49 (62)
T4 44 (28) 22 (29) 22 (28)

TNM stage 0.33
I 17 (11) 11 (14) 6 (8)

I 56 (36) 30 (39) 26 (33)
1 83 (53) 36 (47) 47 (59)

Vascular invasion 0.015
No 49 (31) 31 (40) 18 (22)

Yes 107 (69) 46 (60) 61 (78)
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Table 1 continued

Factor Total Low High )4
[n (%)] ADAMI17 ADAM17
expression expression
[n (%)] [n (%)]
Perineural 0.06
invasion
No 39 (25) 24 (31) 15 (18)
Yes 117 (75) 53 (69) 64 (82)
Metastases 0.032
development
No 86 (55) 50 (65) 36 (46)
Yes 70 (45) 27 (35) 43 (54)

Statistically significant values are in bold (p < 0.05)

expression of ADAMs, including ADAMI17, is generally
related with malignant disease [6, 12]. Although ADAM17
has a role in many cancer types, its role has currently been
observed in greatest detail in breast cancer [13, 14]. In
breast cancer, overexpression of ADAMI17 has shown to be
related with TGFa expression [14, 15], tuamour progression
and metastasis [14-16]. Moreover, increased ADAMI17
expression has found to be an indicator of shorter survival
[16, 17]. Moreover, in many cancer types, a high expres-
sion of ADAMI17 has found to be important prognostic
factor for malignancy [7].

In the literature, only few clinical trials have addressed
the relation between gastric cancer and ADAMI17 expres-
sion levels. In those studies, it was shown that in gastric
cancer patients who had undergone curative gastrectomy,
high expression levels of ADAM17 was related with poor
prognosis of malignancy, and levels of ADAMI17 expres-
sion were significantly related to DFS and OS [8]. In our
study, we detected that ADAMI17 expression levels were
significantly associated with tumour diameter, histo-
pathology, lymph node involvement, vascular invasion and
the presence of recurrence. Patients with tumours greater
than 5-cm diameter, pure adenocarcinoma histology, lym-
ph node involvement, showing vascular invasion and who
developed recurrence during follow-up, had higher
ADAMI17 expression levels. A retrospective study per-
formed by Shou et al. [8], in 436 patients, who underwent
curative gastrectomy and lymph node dissection with
gastric cancer, showed that patients with advanced pT stage
(pT3, pT4) and TNM stage were found to be significantly
related to high ADAMI17 levels. Thus, our results were
compatible with their findings [8]. Likewise, Zhang et al.
retrospectively analysed 220 gastric cancer patients who
underwent radical gastrectomy in their study. The authors
found that tumours with malignant differentiation, ad-
vanced depth of invasion (pT3, pT4), lymph node in-
volvement, advanced TNM stage and development of
metastases during follow-up had significantly higher
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ADAMI17 expression levels [9]. In the univariate analysis,
DFS was found to be significantly longer in patients with
gastric tumour localized in the upper and lower parts of the
stomach, without blood vessel and perineural invasion,
without lymph node involvement, with pT1, pT2, with
stages I-II and low ADAM17 expression. In our study, the
median DFS time was found to be significantly higher for
patients with low ADAMI17 expression compared to pa-
tients with high ADAM17 levels (44.2 vs. 16.6 months,
p = 0.004). In addition, the multivariate analysis for DFS
demonstrated that TNM stage, blood vessel invasion and
ADAMI17 expression were independent prognostic factors.
Similarly, Shou et al. and Zhang et al. reported that the
median DFS interval was significantly longer for patients
with low ADAM17 expression, and ADAM17 expression
was identified to be an independent prognostic indicator.
Hence, our results were compatible with the literature [8, 9].

Table 2 Results of the univariate analysis of the disease-free survival
according to clinicopathological factors

Factor Median PSK  Log rank x? p
(months)

Gender 0.68 0.40
Male 254
Female 334

Age (years) 0.88 0.34
<60 442
>60 23.6

Tumoural localisation 7.96 0.04
Upper 29.6
Middle 12.7
Lower 334
Diffuse 24.2

Surgery type 0.51 0.47
Subtotal gastrectomy 334
Total gastrectomy 24.2

Tumoural diameter 0.50 0.47
<5cm 334
>5 cm 254

Histology 1.66 0.43
Pure adenocarcinoma 334
Signet ring cells 242
Mucinous 21.6

Grade of differentiation 5.64 0.06
Well NR
Moderate 28.5
Poor and not 233

Lymph node metastases 26.8 <0.001
No 43.9
Yes 13.5

pT stage 11.8 0.008
Tl 60.1
T2 NR
T3 28.4
T4 13.5

TNM stage 50.0 <0.001
I NR
1T 39.5
111 17.3

Vascular invasion 24.3 <0.001
No NR
Yes 14.2

Perineural invasion 13.5 <0.001
No NR
Yes 21.6

ADAMI17 expression 8.42 0.004
Low 44.2
High 16.6
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Table 3 Results of the univariate analysis of the overall survival
according to clinicopathological factors

Factor Median OS (ay) Log rank X> p

Gender 0.20 0.89
Male 31.1
Female 43.4

Age (years) 0.30 0.58
<60 43.4
>60 31.9

Tumoural localisation 2.26 0.52
Upper 40.3
Middle 19.2
Lower 45.4
Diffuse 27.0

Surgery type 0.14 0.70
Subtotal gastrectomy 395
Total gastrectomy 37.2

Tumoural diameter 0.04 0.83
<5cm 434
>5 cm 31.1

Histology 1.13 0.56
Adenocarcinoma 454

Pure signet ring cells 27.0

Mucinous 37.4

Grade 5.09 0.07
Good NR
Medium 325
Bad 29.5

Lymph node metastases 16.6 <0.001
No 55.9
Yes 20.9

pT stage 9.98 0.019
Tl NR
T2 NR
T3 42.7
T4 31.2

TNM stage 23.1 <0.001
I NR
I 46.7
1 22.6

Vascular invasion 15.2 <0.001
No 63.2
Yes 24.1

Perineural invasion 7.38 0.007
No 52.7
Yes 293

ADAMI17 expression 5.52 0.019
Low 49.6
High 26.9

Statistically significant values are in bold (p < 0.05)
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Table 4 The results of multivariate analysis of OS and DFS

Factor Wald p HR 95 % CI
Overall survival

Lymph node metastases 2.45 0.023 1.95 0.67-5.15
TNM stage 1.33 0.24 1.54  0.73-3.23
pT stage 1.87 0.17 142 0.85-2.46
Vascular invasion 4.70 0.03 2.69 1.10-6.61
Perineural invasion 1.10 0.75 0.85 0.32-2.23
ADAMI17 expression level 1.38 0.24 1.38  0.80-2.35
Disease-free survival

Lymph node metastases 1.39 0.23 1.92 0.65-5.70
TNM stage 4.05 0.04 2.12 1.02-4.42
pT stage 0.31 0.57 1.15  0.70-1.89
Vascular invasion 5.83 0.016 3.53 1.26-9.82
Perineural invasion 0.04 0.84 1.11 0.39-3.12
Tumoural localisation 0.06 0.79 1.98 0.72-1.27
ADAMI17 expression level ~ 2.91 0.038  1.61 0.93-2.79

Statistically significant values are in bold (p < 0.05)

HR hazard ratio, CI confidence interval, OS overall survival, DFS
disease-free survival

When the univariate analysis was carried out for OS, it
showed that the median OS interval was significantly
shorter for patients with blood vessel and perineural inva-
sion, lymph node involvement, advanced pT and TNM
stages and high ADAMI17 expression. The patients with
low ADAMI17 expression had the median OS time of
49.6 months, whereas in those with high ADAMI17 ex-
pression, OS was found to be 26.9 months (p = 0.019). In
the multivariate analysis for OS, it indicated that the only
independent risk factors were lymph node involvement and
vascular invasion. In other words, the prognostic sig-
nificance of ADAM17 expression could not be showed by
the multivariate analysis. In the study by Shou et al. [8],
similar to our study, patients with low ADAMI17 expres-
sion had significantly longer OS (51.7 vs. 27.4 months,
p < 0.001). In contrast to our results, both Shou et al. [8]
and Zhang et al. [9] identified ADAMI17 expression as an
independent prognostic factor of both DFS and OS. This
might be related to the relatively small sample size and
short follow-up interval of the study.

The present study has several limitations. The retro-
spective nature of our study and short follow-up interval
are major limitations, which might have influenced our
results. The other important limitation of this study is the
relatively small sample size. Although our results should be
confirmed using prospective studies with larger sample
sizes, we believe that our study is noteworthy and our re-
sults contribute to the knowledge of tumour invasion and
metastasis for gastric cancer.
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In conclusion, our study indicates that high ADAMI17
expression was related to a poor prognosis for patients with
gastric cancer who underwent curative surgery. ADAM17
may be an important molecular marker for carcinogenesis,
prognosis and progression in gastric cancer. To validate the
findings of this study, further research is needed, preferably
by prospective studies that analyse the correlation between
ADAMI17 expression and treatment response including
more patients. Thus, it would be possible to develop
treatments targeting ADAMI17 and advance new treatment
strategies for gastric cancer.
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