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Abstract [Objective] To investigate the mutation spectrum of the platelet—derived growth factor receptor Alpha (PDGFRA)
gene, clinicopathological characteristics and prognostic factors in 40 cases with gastrointestinal stromal tumors (GIST) , and provide
the basis for further targeted therapy. [ Methods] Totally 40 patients were enrolled between January 2015 to November 2020. These pa-
tients were admitted to the Sun Yat—sen University Cancer Center for surgical resection and pathologically diagnosed as GIST, and
whose FFPE samples were confirmed with PDGFRA gene mutations in exon 12 or 18 by Sanger sequencing. Immunohistochemistry

(IHC) was used to detect the expression of CD117, CD34, DOG-1 and Ki-67 proliferation index in GIST. The clinical and pathologi-
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cal characteristics of the patients were collected, and the risk factors affecting the prognosis of GIST patients with the PDGFRA gene
mutations (D842V mutation and non—D842V mutation) were analyzed retrospectively. [ Results] In the 40 patients with PDGFRA mu-
tant GIST, the mutations in exon 18 were the most common, with mutations in exon 18 (97.5%, 39/40) , 34 cases (85.0%, 34/40)
with tumors located in the stomach, 32 cases (80%, 32/40) were spindle cell type, 17 cases had the largest tumor diameter between 5
and 10 em (42.5%) , and 30 cases had the mitotic figures <5/50 HPF (75.0%, 30/40). Most patients had the NIH classification of
high—risk (37.5%, 15/40). There was no correlation between the expression of CD117 and DOG1 and the PDGFRA gene mutations,
and they were not supposed to be used as indicators for predicting the PDGFRA gene mutation status. There was no statistically signifi-
cant difference between the clinical characteristics of the D842V mutation group and the non—-D842V mutation group (P>0.05). Com-
parison of the clinical characteristics of patients with different genders showed no statistically significant difference (P>0.05). Log—
rank analysis indicated that there was no significant difference in RFS and OS between D842V mutation group and non—D842V muta-
tion group (P>0.05). There is no significant correlations between the PDGFRA gene mutations and the patients’ gender, age, tumor
size, tumor location, the degree of danger and mitotic figures (P>0.05). [ Conclusions] D842V is the most common mutation in pa-
tients with PDGFRA mutations. The clinicopathological characteristics of between the patients with D842V mutation and those with
non—D842V mutation are almost identical. Since PDGFRA D842V is the primary resistance mutation and the D842V mutant GIST pa-
tients can benefit from Avapritinib, therefore, gene mutations should be detected before targeted drug therapy.
Key words: Gastrointestinal stromal tumor; PDGFRA ; D842V mutation
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A: The tumor cells are distributed in bundles or weaves, the cells are arranged slightly densely, the cytoplasm is richer, and the nucleus is oval or

short spindle=shaped; B: The tumor is composed of a mixture of epithelioid cells and spindle cells, with some microcapsules visible; C: The tumor cells

are epithelioid, the cytoplasm is red stained, and the nucleus is round or oval; D: CD117 tumor cells are strongly positive in the cytoplasm; E: DOG-1 tu-

mor cells are strongly positive in the cytoplasm ; F: CD34 tumor cells showed strong positive expression in the cytoplasm. HE,x20;IHC, x10.
1 PDGFRAERRER GISTHAHRAFLRE REHEL
Fig.1 Histological type and immunohistochemistry of PDGFRA gene mutant GIST
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Table 1 Relationship between clinicopathological charac-

teristics of patients with PDGFRA gene mutation gastroin-

testinal stromal tumor

Items n Ratio/%
Age /years
<55 21 52.5
>55 19 47.5
Gender
Male 24 60.0
Female 16 40.0
Localization
Stomach 34 85.0
Small intestine 2 5.0
Outside the gastrointestinal tract 4 10.0

Tumor dimension /cm

<2 7 17.5
>2,<5 13 325
=5,<10 17 42.5
=10 3 7.5

Ttems n Ratio/%

Mitoses (/50 HPF)

<5 30 75.0

>5 10 25.0
CD117

Positive 27 67.5

Weak or partially positive 10 25.0

Negative 3 7.5
DOG1

Positive 34 85.0

Weak or partially positive 3 7.5

Negative 3 7.5
CD34

Positive 32 80.0

Weak or partially positive 3 7.5

Negative 5 12.5

Ki—-67 value—added index/%

<5 25 62.5

>5,<10 8 20.0

=10 7 17.5
Risk

Very Low 6 15.0

Low 8 20.0

Intermediate 11 27.5

High 15 37.5
Targeted therapy

Yes 17 42.5

No 23 57.5

Histological subtype

Spindle cell type 32 80.0
Mixed cell type 5 12.5
Epithelioid cell type 3 7.5

HPF : high—power field.

2.3 PDGFRA RELHEEHTH

855 141 GIST £ Hh 40 %l ( 4.7%, 40/855) KMl
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DR f5c B L2257 A5 18 5 A0l 12 842 i %% 1
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Fig.2 Sanger sequencing results of PDGFRA mutant

&2 PDGFRAER12SHEFRE
Table 2 Mutations in exon 12 of PDGFRA gene

Types and sites of amino acid mutations

Number

561 571 581 591

VIESISPDGHEYIYVDPMQLPYDSRWEFPRDGLGTG
VIESISPDGHEYIYVDPMQLSYDSRWEFPRDGLGTG 1
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%3 PDGFRAERE18SHEFRE
Table 3 Mutations in exon 18 of PDGFRA gene

Types and sites of amino acid mutations Number

842 852 862 872

RDIMHDSNYVSKGSVRPHFPHWSGSSSFTLISKVRCC

RVIMHDSNYVSKGSVRPHFPHWSGSSSFTLISKVRCC 34

RYIMHDSNYVSKGSVRPHFPHWSGSSSFTLISKVRCC 2
SNYVSKGSVRPHFPHWSGSSSFTLISKVRCC

Rl....). HDSNYVSKGSVRPHFPHWSGSSSFTLISKVRCC 1

RD[oe......]SNYVSKGSVRPHFPHWSGSSSFTLISKVRCC 1

X: point mutation; ..............: deletion; x ............. : deletion + insertion.

%4 PDGFRA 3% B8 R & R %8

Table 4 Types of mutations with PDGFRA mutant gastrointestinal stromal tumors [n(%) ]

Exon Mutation site Percentage

Exon 12 P581S 1(2.5)
Exon 18 D842V 34(85.0)

D842Y 2(5.0)
D842-D846>S 1(2.5)
1843-D846del 1(2.5)
D842-M844 1(2.5)

26 PDGFRABEEZRZEZGISTEHEMXZR
26.1 ¥e@igsr A5 4019 PDGFRA 575 GIST
BE A 1400 8 H B2 imatinib HBNIGY Y . Hip 1
i imatinib 400 mg ¥&¥7 4 A J5E1EH 25,234 H
PR 5 11 5 imatinib 400 mg fil B AT 324
H G PE ) | imatinib & 42 5 2] 600 mg, 6 1~ H J5 IR
RFE G5 IR 2 BUh 259697 2 5 E R 5 1 B
imatinib 400 mg i BIIA YT 154 H 5 E R, ik Vb
JE 100 mg,fﬂ 1 JEJ5 36T 5 1 4] imatinib 400 mg%ﬁj}
BIF 130 H 5 2R 45 1 ¥R WA T 5 1 6 imatinib
400 mg i BhiGYT 18 4 A R 15245, AR R g o
N 2 45 $E 52 avapritinib 87, 16 TR 5 R A
IT, B R 5% Jg A4 avapritinib I RIS, 5~ H 5
PEAG PR ; 149 AR BT 4% 52 avapritinib I KR8, 241> H
Ja PEAL PROFES) o BRILZ A9 f5] D842V 58748 Fil
D842V A B H ARG T 64~ A LL I imatinib
400 mg/d HIAHBIATT

2,62 AR AetEA  ARWFFEARBEV H P10 2021
1 H 18 H  BEVII RN 1 ~63 (FFfi32)1H ,35
1) TE 5 7 (7% 87.5%) , 36T 341 (7.5%) , 2

SEF GIST. TEBA VAR, 8 4] Hy B0 & & ol iz b %
%, B8 D842V 2845 o A7 43T i/ D842V %8
A RH 3R R AEAHFEN97.1%, 4k D842V Z 4%
BH 3 TR KA RN 100%, AL 548 B E 1
RFS J¢ 0S 2 7 o4t 2 L (P>0.05;813) .

3 itk

GIST# 5 T 5 71 Cajal [H] R 40 (1CC) , & H
J 38 S5 DA TR o 2 Z0R 1 R BE ST R B L 4
10% GIST B F171E PDGFRA 3L 575" . PDGFRA
FEH ) RE A e—Kie 7825 18] L AR, Ay T A2 4
FYL R (4q12) , 3L H 2K 2 65 kb, H 23 S48
FHW ., 5 c—Kit—FE, PDGFRA W] LA 4w Ay T 1Y %
ARG , ReNs A 2250 B4 555 AL AN A A%, 5
L2 A 53 S RN IG5 , 12 L R 2 A48 n] S BOLAE iR 1
R

PDGFRA FERTE GIST Hr iy 28 4% 2 B4 vp e HL
20 0% A 3T X R X, AA T 18 RAEZ L,
HPCRHNE T 12, ST 18 AR EE i 7 841-847



o5 434

S/MIE S L INRIRPEAE IR 32 R o S8 R Ji 18] JBURE B9 1 SR BRARRALE K 505 23 B 609

%5 PDGFRA EFE R E AT RG]
Table 5 PDGFRA gene mutation targeted therapy cases

Cases

years

Tumor di-

Gender Localization

mension /cm (/50 HPF)

Mitoses

Mutation

Results

1 54

4 81

Male Stomach =5,<10

Male Stomach =10

Male Stomach >5,<10

Female Stomach >2,

<5

Male Stomach <2

Female  Stomach =10

Male Stomach <2

<5

>5

D842V

D842V

D842V

D842V

D842V

D842V

D842V

Treated with imatinib 400 mg for 4 months, pro-

gressed 23 months after drug withdrawal

Adjunctively treated with imatinib 400 mg, then pro-
gressed 32 months later. The dose of imatinib was in-
creased to 600 mg, 6 months later, the tumor was not
controlled. Then the patient was treated with Chinese
Traditional Medicine, until now, the condition is still

stable.

Adjunctively treated with imatinib 400 mg, then pro-
gressed 5 months later. The drug was switched to da-

satinib 100 mg, but the patient died a week later.

Adjunctively treated with imatinib 400 mg, but pro-
gressed 13 months later. Then the targeted therapy

was stopped.

The adjuvant treatment of Adjunctively treated with
imatinib 400 mg, 18 months later, the treatment was
stopped and the patient’s condition has been stable so

far.

No drug was given after the surgery, then the patient
was enrolled in the clinical trial of Avapritinib after
the recurrence and metastasis. 5 months later, the
condition of the patient was evaluated as partial re-
sponse.

The patient was enrolled in the clinical trial of

Avapritinib before surgery. 2 months later, the condi-

tion of the patient was evaluated as partial response.

1.00

0.75

PFS Survival Probability

P=0.18

=+ Non-D842V
== D842V

Non-D842V
D842V

0

20 40
Follow up time(Month)

Number at risk

6

4 3

34 16 10

60

80

co

0

20 40
Follow up time(Month)

60

OS Survival Probability

1.00

0.75
~# Non-D842V
—~ D842V

0.50

=038

0.00

0 25 50 75 100
Follow up time(Month)

Number at risk

on-D842V 6 4 1 0 0
D842V] 34 17 8 1 0

0 25 50
Follow up time(Month)

A: Comparison of non-D842V and D842V mutation PFS; B: Comparison of non-D842V and D842V mutation OS
B3 PDGFRAERREBHERBEENETHL

Fig. 3 Survival curve of patients with PDGFRA gene mutation gastrointestinal stromal tumors
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