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Abstract

Background: Gastrointestinal stromal tumor (GIST) is the most common mesenchymal neoplasm of the

gastrointestinal tract. To optimize its management, different risk stratification schemes had been developed for GIST.

Aim: To describe the clinicopathological profile and management of GIST and to evaluate three different GIST risk

stratification schemes.

Methods: Retrospective review of patients treated in a single Egyptian center during an 11-year period. High-risk

GIST was identified using three different risk stratification schemes; the Armed Forces Institute of Pathology (AFIP)

scheme, the National Institute of Health (NIH) consensus scheme and the American Joint Committee on Cancer

(AJCC) TNM staging system.

Results: The disease extent at the presentation of 34 patients was localized in 19 (56%), locally advanced in 4 (12%)
and metastatic in 11 (32%). Twenty-one (62%) underwent surgery and achieved complete remission. Their median
overall survival was not reached. The median disease-free survival (DFS) was 58.2 months (95%CI: 28.8 — 58.2) and the
3-year rate was 66%. Non-gastric GIST, larger tumors (>10cm) and high mitotic index (>5 / 50 HPF) was associated with
shorter DFS (p = 0.146, 0.047 and 0.06, respectively). The AFIP, NIH consensus and AJCC TNM risk stratification
methods identified high-risk groups that had a significantly shorter median DFS than lower-risk groups (p = 0.022,
0.009 and 0.22, respectively).

Conclusion: All the studied three risk stratification schemes categorized a high-risk group with significantly poorer
outcome. According to the information available, any of these schemes may be used in identifying high-risk GIST.
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Introduction the gene related to the platelet-derived growth

factor receptor alpha (PDGFRA) receptor tyrosine
Gastrointestinal stromal tumor (GIST) is the most ~ Xinase “ Approximately 10 - 15% of GISTs are wild-
common mesenchymal neoplasm of the type showing no mutations in the KIT or PDGFR

gastrointestinal tract. It may occur at any age with a  that mandate further evaluation ®. .
peak incidence at the age of 60 years and both The mltotlc index (number of mitosis per 50 high
genders are usually equally affected *. power fields [HPF]) as well as the size of the
Most (95%) of GISTs positively express for KIT primary tumor has a strong prognostic significance.
(CD117). Around 80% of GISTs show a mutation in 1€ best prognosis is seen in <5 cm tumors
the gene that encodes the KIT receptor tyrosine (maximum dimension) with a mitosis <5 / 50 HPFs.

Kinase, while 5 - 10% of GISTs show a mutation in  Ga@stric GISTs have proven to be of the best
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prognosis compared to other primary sites 4.

Surgical intervention is considered the primary
treatment modality for patients having either
localized or potentially resectable tumors °.

Imatinib is a tyrosine kinase inhibitor (TKI) that
selectively inhibits KIT protein tyrosine kinase,
BCR-ABL, and PDGFRA. It was approved in the
adjuvant setting for resectable GIST, as well as in
the palliative setting for unresectable/metastatic
tumors. In the postoperative adjuvant setting,
imatinib (400 mg/day) is recommended for high-
risk patients for a period of at least 36 months .
Preoperative neoadjuvant imatinib may be used for
6 to 12 months in unresectable tumors either due to
large sizes or technically difficult surgical cases 7.

Sunitinib is a multi-targeted TKI with an anti-
vascular endothelial growth factor receptor
(VEGFR) activity, which is recommended in cases
with imatinib resistance 8 Regorafenib, a
multikinase inhibitor, was approved in the
treatment of GIST after failure of imatinib and
sunitinib ° Other agents such as pazopanib,
dasatinib, and nilotinib have now been
incorporated in the treatment algorithm of GIST 1°.

A number of risk stratification schemes had
been developed to identify high-risk GIST that
needs more intensive treatment * 113, The
identification of high-risk GIST patients is
important for tailoring the treatment following
resection of localized GIST 7.

The aim of this study was to describe the
clinicopathological pattern, management and
outcome of GIST in a single Egyptian center and to
compare the predictive ability of three GIST risk
stratification schemes in our setting.

Methods

This retrospective study included patients with
GIST who had been treated at Kasr Al-Aini Center of
Clinical Oncology and Nuclear Medicine, Kasr Al-
Ainy School of Medicine, Cairo University during an
11-year period, from November-2005 to November-
2016.

Patients and management
The files of all patients with confirmed GIST
diagnosis were reviewed to retrieve the following
data:
- Demographic data: age, sex, performance
status, smoking history and co-morbidities.
Disease characteristics: site, size, mitotic

index and immunohistochemistry. The

diagnosis of GIST was confirmed by positive
immunohistochemistry for CKIT, PDGFR,

DOG1 or CD34.

Radiological investigations:

e Baseline: computerized tomography scans
(chest, abdomen and pelvis) + dedicate
magnetic resonance imaging.

Treatment assessment: done with the same
primary  modality of  radiological
investigation every 3 months.

During the surveillance period: done every
3 months in the first 2 years, then every 6
months until the end of the 5% year.

Treatment details:

e Surgery: curative or palliative intent.

o Tyrosine kinase inhibitors: as neoadjuvant
(for locally advanced tumors before
surgery), adjuvant (for high-risk patients
after curative surgery, imatinib 400 mg /
day for 3 years) or palliative (for
metastatic patients, imatinib 400 mg / day

initially then 800 mg / day upon
progression or shifting to 2" line
sunitinib).

Treatment response assessment according
to the Response Evaluation Criteria in Solid
Tumors (RECIST)

Risk stratification schemes

Patients were risk-stratified wusing three
methods; the Armed Forces Institute of Pathology
(AFIP) stratification scheme which was developed
by Miettinen and Lasota !!, National Institute of
Health (NIH) consensus risk scheme 4, and the
American Joint Committee on Cancer (AJCC) TNM
staging system !3. Both the AFIP and NIH consensus
schemes are applicable only to non-metastatic GIST.

The AFIP scheme depends on the tumor site,
tumor size and mitotic index. Because not all sites
were identified in the AFIP scheme and for the
purpose of this study, omental tumors were
categorized as  gastric while mesenteric,
retroperitoneal and colonic sites as jejunal/ileal.
The AFIP scheme stratified risk into none, very low,
low, moderate and high.

The NIH consensus scheme classifies GIST
according to the size and the mitotic index into very
low-, low-, intermediate- and high-risk groups.

The AJCC TNM staging system for GIST is based
on the mitotic index, tumor size, tumor site, lymph
node metastases and distant metastases. There is an
AJCC TNM staging system for GIST of the stomach
or the omentum and another one for GIST of the
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small intestine, esophagus, colon, rectum or
peritoneum. Non-metastatic GIST is stratified into
stages I, II and III (A/B) according to the AJCC TNM
staging system.

Statistical analysis

Data were described in terms of the mean and
standard deviation, median and range or
frequencies and percentages when appropriate.
Kaplan-Meier method was wused for survival
analysis. Overall survival (OS) was calculated from
the date of pathological diagnosis to the date of
death. Disease-free survival was calculated from
the date of surgery to the date of relapse or death.
Log-rank test was used to test the significance of
difference in survival. A p value < 0.05 was
considered significant.

Statistical analysis was done using the IBM
Statistical Package for the Social Science (SPSS)
Statistics for Windows, Version 22.0. Armonk, NY:
IBM Corp.

Results

During the 10-year period of the study, 67
patients with GIST were managed at our
center. Thirty-four (51%) patients with
complete data were included in the following
analysis.

Patients’ demographics and  disease
characteristics are illustrated in Table 1. Their
median age was 55 years (range: 28-79) and
the encountered comorbidities were diabetes
mellitus (4, 11.8%), hypertension (4, 11.8%),
cardiac disease (3, 8.8%), and others (4, 11.8%).
The diagnostic modality was computerized
tomography in 22 (64.7%) patients, endoscopy
in 9 (26.4%) and others in 3 (8.9%). The median
tumor size was 10 cm (range: 3 - 28) and the
mean was 12.4 cm = 7.6 cm.

Table 2 illustrates the immuno-
histochemical markers done. The majority
(82%) of the patients had a C-KIT positive
tumor. In the 6 patients with negative/not done
CKIT, the diagnosis of GIST was confirmed by
the positivity of PDGFR or DOG1.

Table 1: Patient and tumor characteristics
(n=34)

Characteristic Description
Mean (SD)
Age 53.7 (13.8)
n (%)
Sex Male 14 (41.2)
Female 20 (58.8)
Smoking No 25 (73.5)
Yes 4(11.8)
Unknown 5(14.7)
Comorbidities No 21 (61.8)
Yes 11 (32.4)
Unknown 2 (5.9
ECOG performance 0 4(11.8)
1 23 (67.6)
2 514.7)
3 2(5.9)
Primary tumor site ~ Stomach 13 (38.2)
Small intestine 9 (26.5)
Colon 3(8.8)
Mesentery 3(8.8)
Retroperitoneum 3 (8.8)
Hepatic focal 1(2.9)
lesion
Rectum 1(2.9)
Lesser omentum 1 (2.9)
Tumor size <5 5(14.7)
>5-<10 10 (29.4)
>10 12 (35.3)
Unknown 7 (20.6)
Disease extent at Localized 19 (55.9)
diagnosis Locally 4(11.8)
advanced
Metastatic 11 (32.4)
Site of metastasis Liver 8 (23.5)
Lung 2(5.9)
Mediastinum 1(2.9)
Paraaortic 1(2.9)
Peritoneum 1(2.9)
Histopathological Spindle cell 27 (79.4)
type Mixed 2(5.9)
Undifferentiated 1 (2.9)
Unknown 4(11.8)
Mitotic index <5 /50 HPF 18 (52.9)
>5 /50 HPF 4(11.8)
Unknown 12 (35.3)

ECOG: Eastern Cooperative Oncology Group, SD: Standard
deviation




Wedad B. Hashem er al

Res Oncol. 2021; 17(2): 73-79.

Table 2: Immuno-histochemical markers done
in 34 patients with GIST

The management of patients is summarized in
Figure 1. Two patients with locally-advanced
disease received neoadjuvant imatinib 400 mg

Marker Positive Negative Not done . . , .
daily. One of them with a rectal primary achieved
0 0 .
n (%) n (%) n (%) adequate tumor response, which was followed by
CKIT 28 (82.4) 4(11.8) 2(5.9) sphincter sparing RO resection then adjuvant
CD 34 14 (41.2) 3(8.8) 17 (50) imatinib for 2 years. Later, this patient developed
S 100 269 1G22 21 61.8) distant metastasis for which imatinib was re-
) ) ) started. The other patient with a gastric primary
Desmin 1(2.9) 7(20.6) 26 (76.5) died 5 months after starting treatment due to a
SMA 3(8.8) 2 (5.9) 29 (85.3) cardiac cause.
DOG1 1(11.8) 0 30 (88.2) Amgng the 21 pat1ent§ who ach{eved corpplete
remission (CR), 16 patients received adjuvant
PDGER 2(5.9) 0 32 (94D imatinib 400 mg daily for a mean duration of 14.9
Vimentin 1(2.9) 1(2.9) 32(94.1) months (SD=9.4).
) N ’[ 14 ]
» 19 N 19 > 19 Adjuvant systemic therapy
Localized Surgery CR s
\_ »[ No Adjuvant therapy ]
= 2 Death (cardiac cause)
3 Neoadjuvant .
L ’ systemic ( 1 1
v therapy  jmp Surgery ]»[ CR ]»
E » 4 \_ 2
8 Locally e - ~ Adjuvant systemic therapy
& advanced » 1 * 1
2 , 2 Systemic therapy |7 | CR »
> .
= » surgery » Re_5|dua| ] ~
3 disease . .
Z | Palliative systemic
M \_ J \ therapy y
- - ’, - \
» 1 Surgery { Palliative systemic therapy
Metastatic 5 3
L J Palliative systemic therapy )

Figure 1: Summary of the management of 34 patients with GIST in different stages

Patients were followed up for a median duration
of 38.9 months (95%CI: 32.9 - 56.8). The mean
overall survival of the whole group of patients was
84.5 months (95%CI: 67.2 — 101.8) and the median
was not reached. The median OS for patients with
localized disease was not reached and for those
with locally advanced/metastatic disease it was 37.1
months (95%CI: 13.9 — 37.1) (p=0.0314, Figure 2).

The risk stratification of patients who achieved
CR according to the three studied stratification
schemes is shown in Table 3.

The median OS survival of patients who
achieved CR was not reached and the mean was 72

months (95%CI: 62.3 — 81.7).

The median DFS of the 21 patients who achieved
CR was 58.2 months (95%CI: 28.8 — 58.2) and their 3-
year DFS rate was 65.7%. Among these patients, the
three studied risk stratification methods identified
a high-risk group with significantly worse median
DFS (Table 4, Figures 3 - 5). Patients with gastric
GIST had a longer median DFS than those with non-
gastric GIST (58.2 months [95%CI: 28.4 — 58.2] vs.
33.8 [95%CI: 18.9 — 33.8], p = 0.146). Also, patients
with <10 cm tumors had a better median DFS than
those with >10cm tumors (58.2 months [95%CI: 22.4
—58.2] vs. 47.1 [95%CI: not reached], p = 0.0467).
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Figure 2: Kaplan-Meier overall survival curves

according to the extent of disease at presentation

Table 3: Risk stratification of 21 patients with non-

metastatic GIST who achieved complete remission

Risk stratification Risk n (%)

scheme

AFIP scheme None 0 (0)
Very low 1(4.8)
Low 6 (28.6)
Moderate 4(19)
High 7 (33.3)
Unknown 3(14.3)

NIH consensus scheme Very low 0 (0%)
Low 2 (9.5)
Intermediate 9 (42.9)
High 8(38.1)
Unknown 2 (9.5)

AJCC TNM staging system Stage I 7 (33.3)
Stage II 4(19)
Stage III 7 (33.3)
Unknown 3(14.3)

AFIP: Armed Forces Institute of Pathology, AJCC: American Joint
Committee on Cancer, HPF: High-power fields, NIH: National
Institute of Health, SD: Standard deviation

From the 21 patients who achieved CR; the
site of relapse was distant in 3, local in 1 and
both in 1. These relapsed 5 cases received
imatinib 400 mg daily for a median duration of
10 months. One patient underwent surgery
(exploration and resection anastomosis) with
postoperative residual disease and had a
stationary course on imatinib for 4 years.
Gastric signet-ring carcinoma was diagnosed
in 1 patient 28 months after surgery for gastric
GIST.

Table 4: DFS of high-risk groups compared to other
risk categories using 3 risk stratification schemes

Risk stratification n  Median DFS in D
scheme months (95%CI) value
AFIP scheme
Low / moderate- 11 58.2 (58.2 -58.2) 0.0224
risk
High-risk 7  33.8(18.9-33.8)
NIH scheme
Low / 11 58.2(58.2-58.2) 0.0091
intermediate-risk
High-risk 8 47.1 (not reached)
AJCC stage
StageI/1I 11 58.2(58.2-58.2) 0.0224
Stage III 7 33.8(18.9-33.8)

AFIP: Armed Forces Institute of Pathology, AJCC: American Joint
Committee on Cancer, CI: Confidence interval, HPF: High-power
fields, NIH: National Institute of Health
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Figure 3: Kaplan-Meier disease-free survival
curves according to the Armed Forces Institute
of Pathology (AFIP) risk stratification
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Figure 4: Kaplan-Meier disease-free survival
curves according to the National Institute of
Health (NIH) consensus risk stratification
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Figure 5: Kaplan-Meier disease-free survival
curves according to the American Joint
Committee on Cancer (AJCC) staging system

Discussion

This study described the clinicopathological
pattern and management of GIST in a single
Egyptian center and compared three GIST risk
stratification schemes.

The clinicopathological characteristics of
patients included in this report are alomst similar
to that reported in the literature with some
variations which may be attributed to the small
sample size. Globally, the median age at diagnosis
of GIST is in the mid-60s '. The median age of 54
years in this study is lower than that reported
globally. Similarly, other studies from Egypt
reported a younger age at GIST presentation in the
mid-50s '* 15, There is no clear explanation for this
finding. We noticed that the majority of the cases
had spindle cell GIST. A finding similar to that
found in other studies 517

Using the three risk stratification schemes under
study, about one-third of our patients were
classified as high risk. This is similar to the finding
of Sgreidea et al ! in their systematic review that
analyzed GIST epidemiological data from around
the globe.

Previous studies have compared different GIST
risk stratification methods 52!, Some of these
studies found no difference in the predictive ability
of commonly used risk stratification methods and
others suggested the superiority of one of them.
Goh et al '® compared the NIH, Hunag-modified NIH
and AFIP systems and concluded that all of them
are useful with supreriotiry of the AFIP system in
predicting the prognosis of primary localized GIST.
Using data on GIST patients in the Surveillance,

Epidemiology and End Results database, Oweira et
al ' compared the NIH, AFIP and AJCC systems and
found that the three systems are comparable in
predicting cancer-specific survival in GIST. Zhao et
al ?° conducted a similar study using GIST data of
the Surveillance, Epidemiology and End Results
database and compared the same three
stratification systems; however, their findings were
different. They concluded that the AJCC system is
superior to the NIH and AFIP ones in predicting
progonsis of GIST regardless of the tumor site.
Another more recent study assessed the survival
prediction ability of the NIH, AFIP and AJCC
systems in gastric GIST and found that the three
systems are comparable 21,

The results of this study support the findings of
previous ones comparing the NIH, AFIP and AJCC
systems in that the three systems are comparable in
predicitng GIST prognosis.

This study has a number of limitations. It is a
single center retrospective one that included a
small sample size. Moreover, in view of the better
prognosis of GIST patients than other solid
malignancies, the follow-up duration was relatively
short. The lack of patient adherence to follow up
visits was a major limitation encountered in our
study. Performing adequate immunohistochemical
studies was not possible in some patients due to
fragmented DNA specimens. We did not compare
the modified NIH consensus stratification method
because of the lack of operative details about tumor
rupture, which is among the factors considered in
this method [12].

Conclusion

In our setting, GIST is uncommon and surgery
was the cornerstone in the management of patients
with localized disease the AFIP, NIH consensus and
AJCC TNM systems determined a high-risk group
with a significantly worse DFS.
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