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Myeloproliferative neoplasm with ETV6-ABL1 fusion gene rearrangement and

RUNXI1 mutation: a case report and literature review’
SONG Lixiao s TAO Shandong sDING Yihan ,GAN Yimin ,DING Banghe ,YU Liang \WANG Chunling”
(Department of Hematology ,Huai’an First Hospital Affiliated to Nanjing
Medical University s Huai’an, Jiangsu 223300,China)

[Abstract] Objective To analyze the clinical features,treatment and prognosis of a myeloproliferative
neoplasm (MPN) patient with ETV6-ABL1 fusion gene rearrangement and RUNX1 mutation. Methods The
clinical data of a MPN patient with ETV6-ABL1 fusion gene rearrangement and RUNXI1 mutation in this hos-
pital were analyzed retrospectively. Conventional cytogenetics and reverse transcription multiplex nested PCR
(RT-multiplex nested PCR) were used for genetic analysis. High throughput DNA sequencing methodology
and whole exome detection of hematological tumors were used for detection of gene mutations. The PubMed
database was searched for literature review with “ETV6-ABL1” “myeloproliferative neoplasm” and “RUNX1
mutation” as search terms. Results The patient was a middle-aged man with abdominal distension. Physical
examination revealed splenomegaly. LLaboratory examination showed peripheral blood leukocytes and eosino-
phils increased significantly. The results of bone marrow puncture and biopsy showed that bone marrow hy-
perplasia was active and the proportion of eosinophils increased. The karyotype analysis showed 46,XY,t (9;
12) (q34;pl3) [14]/46,XY[6]. The screening of fusion gene by RT-multiplex nested PCR showed that
ETV6-ABLI1 fusion gene was positive, High throughput DNA sequencing revealed RUNXI1 ¢720 _733 del
(p. his242 AlafsTerl4, NM _001754. 4) frameshift mutations. The whole exome detection of hematological

tumors showed Runxl mutation,which was a somatic mutation. The pathology and immunohisto-chemistry of
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cervical lymph node puncture showed myeloid sarcoma. Allogeneic hematopoietic stem cell transplantation

(allo-HSCT) was performed after dasatinib (100 mg/d) combined with IA (nordoxorubicin and cytarabine)

regimen chemotherapy. After transplantation, the patient continued to take dasatinib orally,and the ETV6-

ABL1 fusion gene was negative in subsequent tests. A total of 21 MPN patients with positive ETV6-ABL1 fu-

sion gene were reported in literature retrieval. Early addition of tyrosine kinase inhibitor (TKI) could prolong

survival. Among the four patients with lymph node involvement, three patients died. Conclusion

MPN pa-

tients with ETV6-ABL1 fusion gene have special clinical and genetic characteristics. Molecular genetic exami-

nation is helpful for early diagnosis. TKI should be added in time for treatment. However, patients with

RUNXI1 mutation treated by TKI has limited efficacy and poor prognosis. Allo-HSCT may be an effective

treatment to improve the prognosis of the patients.

[Key words] ETV6/ABLI fusion gene; RUNXI mutation; myeloproliferative neoplasm; tyrosine kinase

inhibitor; hematopoietic stem cell transplantation

B G 18 58 M B 98 (myeloproliferative neoplasm,
MPND 258 W5 T 22 fig 1 1M+ 40 M 09 3% v i s 93 %
HFZRRE R — R 0K 2 & B8 1 020 0 5 R 5 e b
B i KA S 4 A R AR 3 2, B R & A B A Y
20 M35 A 2 X o) st A 2 S5 O MPN R 5, ETV6-
ABL1 @& 3 RAE b —Fh 5 BLME 0 IR S % ek il
PAPADOPOULOS 2™ 75 1995 4F #¢ i, i # R
PubMed 45 P2 . % B8 3 H #i7 R 1k SCERALHRGE T 70 4%
B ETV6-ABL1 3 PH 5 HE i v b3 8 3 s A A 35 2obk
RES 20 B i CALL) L 2P 88 R A I (AML) |
MPN, f ETV6-ABLI & % F BH % 59 MPN )38 4
20 A B, K4y b B i 45 . B 9E & B ETV6-ABLIL
fAlA L BH M i MPN SR 3, 98 1R MR 20 A T o= B i
e R 457 1 2 B8 1 5 2R 19 16 (CMIL) ™™ TR I, 3 26975
15138 B 12 Wk B g B R B CML(Ph-CML) A
e ABL1 %5 A iy CML 8 A #L % CML, ETVé-
ABLI fil 5 HE R S 3R 52 (K 1% 2 W2 B ABLL RO 4544
PO e B A5 I R 55 255 BCR-ABL P b9
AL i 3l 2 L0 R 3 8 A% o R IR TR I T ] 5
(TKD V& 97 A & ™', Runt M & 09 % # W 1 1
(RUNXD) 48 Z W F AML, 5 5 3 4= 55 W 28 & 1
(MDS) .MPN, RUNX1 7 MPN [a] &P [ 1 5% 19 5%
e EEAEA . S AR WU E WX, JarE
PWAEFXT ETV6-ABLL il 4 3% K 5 HE f1 RUNX1 %48
) MPN H 5 A 70, 5 NI A PR . A X
Ml 53 B 7 AR 1 61 ETV6-ABLL fil & % X FH 44
A RUNXT €745 i) MPN 835 19 11 PR A58 56 2= 0%
BE L 25 G A OC SCER AT 20 A, SR 0T IZ 2 8 1 I R
FROE JR9T BT .

1 & fE R

BE T .43 2 .,2019 4F 3 HREKAGEHE T4
Bi. WEAE L TCRrok, SN KRl . ABia ik,
PR AR R R M AN, B R T B 92 I i A R
ELEE R KO il T 32 0 S %L 3R, TG R e B s ko
[ I TC % Bl 1 ek . S I A R A I E R A
a3t %L 64. 29 X 10° /L, ML 4L % 1 90 g/L. IfiL 7 #ix
168107 /Ls AME I 4325 - W8 FR M k7 240 i 22 96 . W ek 1k

REANME 5% , H4IRi4n i 1%, ik v Zks 4 6 %,
PEMGARLANIE 5% . BHIE S BR 5 580 A 1 B,
BLRK 2, LU rh (M &)y JRF RAZ R 41 I Sy 3=, kL
YA S 1.5 %0 . W R MR 40 B &5 10. 0%, 8 B R A0
Mo i 4.5% 4754 CML B 884 (& 1) ;B 58 16 K 45 1
WoR LRI A, L 3G e, Db gl DA B B &
IR T P T 20 B L 91 3% i SR kk AT DL AT A 21 20 B 3
e 28 B R S PCR(RT-multiplex nested PCR)
K BCR-ABL fift & 35 K (P190, P210) 2 24 BH 14 5 b7
FH TagMan #R%F 2926 5 PCR #4586 Janus 1
2(JAK2) FEFH 12 540 B 75848 JAK2 FEH 19 14 5 4k
B (JAK2V617F) % 78 . W515L/K 3 [K %€ 48 . CALR
B 9 SAMNE RS, G R O PIE. IR RN
LI R /NZY 171, 4 mm X 60. 3 mm. JRFEHKAD 5K 2 W
% MPN, B Ab 11 il 52 3 DK 36 7 DGEIE 2 47 1 38 K.
2020 A 5 H L, B IR ABE, A 4K . T3 I w8 I 8 ik
WSS R, B, BB S 2 Wos A A0 i v
Az B B R R I 2, DU M b B 4 B s O A i
RE RGN 6. 5% . EERER AL 7.5%.
B G R N < o I 4 AU A B O BR L kL &R LL ] 2
T o W HE T AR 200 i 1 R 4 o R Mk 4 I
B R LR M BRI A WAL (K 2) . RS
RB/R: RHMEEAZMME 7. 8%. Fik CDI3,
CD33, ~N#ik CD34, RT-multiplex nested PCR fll&
PG4 B on: ETV6-ABLY Filt 4 5 B FHPE (B 3),
Ye i AR R AT 46, XY . 1(9312) (q345p13)[147]/46,
XY[6TCE 4>, 38 i U7 36 AR R I 2] RUNXT JE A
¢720_733del(p. his242 AlafsTerl4,NM _001754. )
fi5 575 (A8 A A 61, 8 %), MLV M Jeg 4= A S 546 ) i
v RUNX1 %48 (R A JF 35, 5%0) - MR 4 il 58 28,
ik RE R 5R CT o - 0 A S 1 2 & b R it B
g8 R A I AR 2 T B 5 2000 IR B 4% 2 o B O
BN DL UK B A UG A, Sy XD S O bk EL R 4 i (TR
SA) % EHE R R s B AL 4U4E 2 R . CD43 . MPO,
CD117 #H (E 5B~D)., F 2020 4 6 H TEH L H
AT Z -+ BB + 3k W JE (100 mg/d) fk7 .
MWK E G E A GRS Bon . JR R 4n i &5 1%,



1358

JEAE R /N 163 mm X 45 mm, 2020 4E 8 H 47573 K
T I 20 RS A, A S L AL B T R A L
T 1M 28 -+ B IR+ S o A 6 s 40 i fe 22 3R 2R 1T
53 2 d [l R 2 AR I R A2, Hovb CD34 - 4l ifd
T 4. 91X10° / ke, B M2 R F L B2 41 J5 4k 22 11 ARGk
YRR RIGYT . 5 2 2 N ETV6-ABLL il 4 35 K B k.
BT % 2022 4F 4 J L BEBERIE TEEIRE. A
s 191 e A G 0 2y B A R A MK R R T E T R
FE.

a'. L ‘n
0 oo

Bie

LT AT Sk TR - OB TR AR AT
1 BREMEEEAE(FRELEE,1 000X)

ﬁ@ﬁ'ﬁ%@??ﬁzﬂéﬁﬁﬁ*ﬁéﬂiﬂﬂe
E 2 B ¥ E B (Gomori £ ,400 X))

2 XHE

LI“ETV6-ABL1”“myeloproliferative neoplasm”
“RUNXI1 mutation” b #& & id, 7 PubMed # &
1995—2021 4E AN FF & R AH G SOk, S 4l 18 21 il 1
ETV6-ABL fii & 2 5 BH 4 MPN (3%, 22 B (& A&
) MPN H 5t 19 f51] £ g B2 1 A 4 i 3 2, L3R 1.
£ ETV6-ABLI filt 5 3 F FH % 9 MPN 3 2028 5847
UL B, YOI eSS, Wk 2,

A EF 202355 A% 5245598

—— 500 bp
T 1000bp

L1087 % BT :ETV6-ABL1 840 bp §7 374,
& 3 RT-multiplex nested PCR #& il 45 &

*h » N
'. 5
1 2 3 4 5
. z l; i s ::~
6 7 8 9 10 11 12
L ] ) nE L]
13 14 15 16 17 18
%
¥ Ad X CX )
19 20 21 22 X |
kTR S YR AL 46, XY, 1(9; 12)(q34;p13)g

éﬂiﬂﬁmﬂ:;%ﬂﬂ

———e

; '\:"? yﬁ;‘*’é

A
B . “ 4
P ﬁ

B (PRI E?’ : "f?‘{%&
ﬁﬁ%ﬁaﬁﬁ%ﬁﬁ@ B:CD43 Y0, (+); C: MPO 3 {4 (#B
ﬁj”r),D:LDlN%@(Jr)a

5 FMHEEFRRESRRALLZRE(200X)

x1 £ ETV6-ABL1 A ERE MPN BEM—RIEKBTERTRGE

ARy

VR

;iz it b Iy s i T

1 KAWAMATA %t MPN 724 PR Imatinib ARSI >T7 A A
2 ANDREASSON 4 MPN B3 2 g A A >36 4~ A
3 PERNA %17 MPN BHooo36 P Imatinib+HU H AR >>36 4~ H
4 KEUNG 28] MPN o 4 2 IFN-o+HU HAEHF ] >60 A~ H
5 GANCHEVA % MPN w46 2 Imatinib 3497 6 MHEE Rk EfERRI>22 A

Nilotinib




EAEF 20235 AFH52K%9M 1359
k1 fFETV6ABLl EERE MPN 2EH—RIGKFERTE
ii 27 3CHk W P i:f - zﬁ; P RIT g
6 BRUNEL %) MPN NA 49 2 & A
7 LIN Ze01) MPN % 53 P IFN-a+HU A AR E]>69 /1
8 MOZZICONACCI 412 MPN %557 2 IFN-« BET
9 VAN LIMBERGEN %% MPN o5 P HU BT
10 NAND 2] MPN & 6l P Imatinib JG97 18 AR E K. M EFERIEI>36 A
4 Nilotinib
1 MEYER-MONARD %! MPN %65 & 7 BT
12 ZALIOVA %1 MPN %68 NA Nilotinib HEAEH R >41 4 A
13 KELLY %17 MPN B0 2 w2 AJE BERAZ MM s
Imatinib
1 ZALIOVA %1 MPN-B-LBC B59 P Imatinib-+1kJ7 A
15 YAMAMOTO %1% MPN-T-LBC o3l & Dasatinib-+{bs7 Her-
16 BARBOUTT 40197 MPN-MBC B 36 F Imatinib+{kJ7 flam
17 O’BRIEN %) MPN-MBC BHoo38 NA Imatinib-+HU BT
18 TIRADO 221 MPN-B-LBC B NA Imatinib H A >12 4~ H
19 YAO %) MPN %o P Imatinib JA97 10 FEFZ KA 8 Dasatinib f5 4 17
Dasatinib At i) =>60 4~ H
20 YAO % MPN 45 P Dasatinib HFEIF ] >24 4 H
21 YAQ %% MPN B2 2 Dasatinib HAERTIR>14 A
2204451 MPN B P AP HE RN A Dasatinib+16  J3771E
Jr+ allo HSCT
MBC. #6 & 2725 ; T-LBC. T-# & 225 ; B-LBC. B-itk & 228 s NA . R i3 5 Imatinib: 2 # J& ; Dasatinib . 15 ¥ % J& ; Nilotinib: J& # # J& ; IFN-a.

T4 K -a;allo- HSCT .« 57 3 B 5 i T 40 f A% 4

x2 HELEZEWNHE ETV6-ABL] ME&ERE MPN 2F W —RIGKRISTERTE
B iy A
Sk 2 ) Fey e S Yefafk T ik

7 N i - "

1 (’BRIEN 2™ MPN 3 38 MkIZE  BER 49, XY, t (95 12) (g34;  Imatinib-+FLAG HAE 9N ABET
pl1?) 11, +der(12)t(9;
12),+19,der(22)t(1;22)
(g21;q1D

2 MEYER-MONARD %M MPN 4 65 EEE  BER 46,XX,del (5) (ql330),t  /NFIBTIE I A7 12 S H BT
(5;9 (q133934) add (17)
@7 D

3 YAMAMOTO 48] MPN 5 RIR NiSEZ A ¥ 46.XY.t(7;14) (p13;qll.  Dasatinib+hyper- HAEAE LA HBET:
2),der (9)1(9;12) (q34;  CVAD-allo-HSCT
pl13).del(12)(pl13)

4 YAQ % MPN % 88 RELLY  BERIAR/ TLL 53,XX, +X,+8,+10, Dasatinib HAF IR ] >8 JE
+11, 414, +18, + 19
[71/46,XX[13]

3

FLAG : %035 P73 + B4 Mo £ 4 G-CSF s hyper-CVAD: R BE Bk e + K B B ool + £ £ 1L 2 + H Z8 kA
allo-HSCT: 53 36 5 il + 40 MBS 4 ; TLL . T 40 i bk 198

5] it
AR SCIE i A i g

Bt AL AT A AL B 1
il ETV6-ABLI & F H BH 4 F1 RUNXT %€ 2%

AR 1Y

; Imatinib. JF B 8 2 5

wEE;

Dasatinib; 35

A MPN 3 A2 [ 4 5 SCHR iR & B ET VG-

ABL1 Bl & 2 F f1 RUNX1 % %

B GEH MPN,

ETV6-ABL1 il & 3 R & —Fh /> I A% 5 88 ME A% 36 R S5



1360

WO A ETV6-ABL1 BN & J/E 9 5/ 12 5
Yo (A by i 5 R R ETV6-ABLL @l fy
AT BB E - T A 0 S SR A, T R 1 & A
FORIET REEAE ., 1FN Ets(E-twenty-six) % 3¢ K
TRIGH — 51, ETV6 55 3E 32 4 i 2018 3% Bl il A 1
Tl 25 % B i R S O PE T . ETV6-ABLL
AR T3 ABL ¥ SR S 19 45 F4) PR 0TS o X R L
5 BCR-ABLI1 filv& A1 A, PO FR flA & R s 25BN R
Ui 40 ML A 5o O X 40 i 1 2 L 4N B AF 3 7 R 2 LB
miet, RUNXT 26 PR 28 28 2 86 2 o v L 0 222 1A
S8 RUNXIL 78 MPN J Hn) Z0vE (i m % 1k ok
HEBEEM 5L E 2009 4F sk, RUNXT 4
AR fE MPN %% 4k () AML K H % R 10, 3% ~
37.5% " \RUNXI 28748 8 1 228 Wt {75 53l % K 410
H BB S F-1a(HIF-1a) B9 R SE IS S5m0 T
U7 A5 5 30 B 1 0 IE L S Rk L TR 22,

5 ETV6-ABL1 # HEAH ¢ 19 fe 8 W9 8 % 5
I 2 I i o 0 B 3 22 L AF L) B i i T CMLL K
ZHO B AE B2 5 R A B B g R T R 4N i b &
REST G R YR 0 M 4 2 R R ot S PR N A U
A KN T 321K « (PDGFRa) . PDGFRR. /& 21 4 4 ity
KA T2 K 1(FGFR1) & PCM1-JAK2 5% 807 7Y
R FE PR, [A] B 2 ETV6-ABLY 5 B A 79 Fr i
H AT RGE 1 22 ] MPN B AT 19 6 1F 08 iR 1k 4
1G22 A 2 2 WK i S 0 1 44 S B AR i R
T LE AT W R RLAN LM £ % ETV6-ABL1 3P & HEY
M T ETV6 ZE KAl ABL1 3t [R5 YL 4 {k 35 22 8 7 17)
A, Fl A B B TR R A 7= A 3 AN Y A 1R b
20X A RSk ETV6-ABLI Fil-4 3 P BH 1 100 3% 1 1
TG S A AR SRR LT MPN 4 4 18 15 4 40
i 388 22 5E B HR L N FE R BE ETV6-ABLL @il & 3£ A
PR AT RE. T 9 58 12 S YL @ik 2 18] (4 5 47
WO RE M, G R 2GR T RER A T ETV6-
ABLI @il & 38 Y & A% B EPE ETV6-ABLL 3 A
AR AT 2 Wi A % E R, L R #E MPN 8§
CML #: 2 # A9 9% ] . RT-multiplex nested PCR
A3 AT B EUE B 2 A U 22 o ot Y0 4 S v A R TR
SEAR YA B T AR ) BB A 4G A A s A% 2 K RT-
multiplex nested PCR,12 Wi & ETV6-ABL1 3 K] B4
) MPN,

5T R B A ETV6-ABLL BHAM: 9 198 28 40 % 1 i
B WM 2E" . ETV6-ABL] /& AML & ALL
FHWG AR B X, ETV6-ABLL FHE MPN 2% )
T B S ANTERE S R R ] /0 L sk = X BRI IR
LI PR A5 IE A0 A 96 7 SR s B i 1) 52 ) g AN T
. EEREMMESCE P, ETV6-ABLL FHME B H
BR T X SR e e i B e i il e i . TKT 7] #g
J& ETV6-ABLT P4 % i i A s 25 8 H d 4
G977 RN SE BRI T A R e . A3 22 4

FAEF 20235 A%5525% 9M

B R 28 93 1) Je A 995 D) £ ETV6-ABLL J K 5 HE 1)
MPN £ H.5 5 B 312 Wit i A O S 2 2 . 2 il i
HIMARW RS .1 68 & I e i & e fE h — 23R
I7 .8 Wl H AT A 1% 5 3 B0 8 Je 3R 07 o A v gk
Wit R R L2 Bl R % B e L 1 e Gk v
J .3 Bl F R SRAS G 5 1 B S W0 IR R 1252 TKI
RIT P I R R B i A O S B e R Y . R A T At
T4 Bl B E R Oh At (s (2 ) AMLL1 ] B-
ALL f1 1 ] T-ALL) , & TEAR EALYT Hm A TKI,
BAE E R 5 R A BT, Bl 5 90 ik J& L TKI J b mf
fE A2 B 78 229 A48 ME ) Kt i A TKIL, Jt Ho2 —AQ
TKI ] G848 5 4 A7 55 PR I 78 8 975 1 7 300 i B3 3 31
ETV6-ABLI Gl & 5K 3454 TKI B i %2 X &
B, AR ETV6-ABLL fill & 5 A B Y
MPN 3 SR FRALH W oA B8, L itk i 4, B i
B R 4 6] MPNCRN L $EA G BFE W45 32 R, 3 1)
W BE R . 1 612 B R BE AR R/ T A0 i Ak B
A 1 BB E SRV CIRIT A AR R >8],
3B E BT, L AT WLAE ETV6-ABLI fil & 3%
MR MPN B3 28 HUs 25, BRIk, 340 09 40 il
WAL Ky TR ETV6-ABLL Fl & 5, 4 W
A5k /N 5% B8 9 kA o B2, X T ETV6-ABL1 FHME:
L BIfE G BERE AV CML REIG PR 2, o 08k 5
fo B . A SCHRE o B AN 3R R IR A T S e I
J& BB UK L 5 o0 B R e A1 2 Ak 2F R BE R AL
ZASK I 2 7x RUNX PHM:, )5 & e, it 8RB
JEBR A ALY 28 ff I VAT S AL TR 3 i T 4 e R A
A 5 gk 22 O ik VB Je 3R )7 BV 2 4R AL T
GRS

LA LL AT B ETVE-ABLL Filt 4 3 B FH P (1)
MPN 7> UL, BA Re 5 10 I IR 43 38 % 2% RRAE . %
FE IR E R A M1 2, B A7 CML FERFE{E G =
BCR-ABLI1 filt & 3 K i) £ & 1 & 5 ETV6-ABLI fil
A DR BE A A T RE L 5 35 A0 M 0% 5 24 9T 45 A RT-mul-
tiplex nested PCR 17 ETV6-ABL1 Fl-& 3 A /Y i 2
TR K Em A TR 3697 7T 88 2 B 38 4 1Y 97
., #FEREA I RUNXL 2248, $2 755 0% 15 78 R KUK
TKI T 80A MR G 22 . 5 55 9 s i+ 40 M A% 4 T AE
IR B E A BB AR AN A ST, BT
1 R L0820 2L %o 0 1 1 R B I AR
J7¥ LA 5 TKI J& 75 2 F5 1 48 7 i) (8] o 75 3 — 25
it

[1] PAPADOPOULOS P,RIDGE S A,BOUCHER
C A,et al. The novel activation of ABL by fu-
sion to an ETS-related gene, TEL[]]. Cancer
Res,1995,55(1) :34-38.



EHhEF2023%5AF%52%% 9M

[2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

KAKADIA P M,SCHMIDMAIER R.VOLKL A,
et al. An ETV6-ABL1 fusion in a patient with
chronic myeloproliferative neoplasm: initial re-
sponse to Imatinib followed by rapid transforma-
tion into ALL[J]. Leuk Res Rep,2016,6:50-54.
CHOI ST, JANG M A,JEONG W J,et al. A case
of chronic myeloid leukemia with rare variant
ETV6/ABLI1 rearrangement[ ] ]. Ann Lab Med,
2017,37(1) :77-80.

YOKOTA A,HUO L,LAN F,et al. The Clini-
cal,Molecular,and mechanistic basis of RUNXI1
mutations identified in hematological malignan-
cies[J]. Mol Cells,2020,43(2) :145-152.
KAWAMATA N,DASHTI A,LU D,et al. Chron-
ic phase of ETV6-ABLI positive CML responds to
imatinib[ ] ]. Genes Chromosomes Cancer, 2008, 47
(10):919-921.

ANDREASSON P, JOHANSSON B, CARLSSON
M, et al. BCR/ABL-negative chronic myeloid leu-
kemia with ETV6/ABL fusion[ ] ]. Genes Chromo-
somes Cancer,1997,20(3) :299-304.

PERNA F,ABDEL-WAHAB O,LEVINER L,
et al. ETV6-ABLI1-positive “chronic myeloid
leukemia”: clinical and molecular response to
tyrosine kinase inhibition[J]. Haematologica,
2011,96(2) :342 -343.

KEUNG Y K,BEATY M,STEWARD W, et al.
Chronic myelocytic leukemia with eosinophilia,t
(9;12) (q34;pl3),and ETV6-ABL gene rear-
rangement: case report and review of the liter-
ature[ J ]. Cancer Genet Cytogenet, 2002, 138
(2):139-142.

GANCHEVA K,VIRCHIS A,HOWARD-REEV
ES J, et al. Myeloproliferative neoplasm with
ETV6-ABLI1 fusion: a case report and litera-
ture review[ ] ]. Mol Cytogenet,2013,6(1):39.
BRUNEL V,SAINTY D,COSTELLO R,et al.
Translocation of BCR to chromosome 9 in a
Philadelphia-negative chronic myeloid leukemia
[J]. Cancer Genet Cytogenet, 1995, 85 (1):
82-84.

LIN H,GUO J Q,ANDREEFF M,et al. Detec-
tion of dual TEL-ABL transcripts and a Tel-
Abl protein containing phosphotyrosine in a chro-
nic myeloid leukemia patient[J]. Leukemia, 2002,
16(2) :294-297.

MOZZICONACCI M J, SAINTY D, CHABANN
ON C. A fifteen-year cytogenetic remission follow-

ing interferon treatment in a patient with an indo-

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

1361

lent ETV6-ABL positive myeloproliferative syn-
drome[J]. Am ] Hematol,2007,82(7) :688-689.
VAN LIMBERGEN H,BEVERLOO H B, VAN
DRUNEN E, et al. Molecular cytogenetic and
clinical findings in ETV6/ABLI-positive leuke-
mial J ]. Genes Chromosomes Cancer, 2001, 30
(3):274-282.

NAND R,BRYKE C,KROFT S H,et al. My-
eloproliferative disorder with eosinophilia and
ETV6-ABL
second-generation
[J7. Leuk Res.2009.33(8):1144-1146.
MEYER-MONARD S,MUHLEMATTER D,ST-

REIT A,et al. Broad molecular screening of an un-

gene rearrangement: efficacy of

tyrosine kinase inhibitors

classifiable myeloproliferative disorder reveals an
unexpected ETV6/ABL1 fusion transcript [ J ].
Leukemia, 2005,19(6) :1096-1099.

ZALIOVA M, MOORMAN A V, CAZZANIGA
G, et al. Characterization of leukemias with
ETV6-ABL1 fusion[]]. Haematologica, 2016,
101(9):1082-1093.

KELLY J C,SHAHBAZI N,SCHEERLE ], et
al. Insertion (12;9) (p13;q34q34): a cryptic re-
arrangement involving ABL1/ETV6 fusion in a
patient with Philadelphia-negative chronic mye-
loid leukemia [ J]. Cancer Genet Cytogenet,
2009,192(1) :36-39.

YAMAMOTO K,YAKUSHIJIN K,NAKAM-
ACHI Y, et al. Extramedullary T-lymphoid
blast crisis of an ETV6/ABLI1-positive myelo-
proliferative neoplasm with t(9;12) (q34;pl3)
and t(7;14) (pl3;qll. 2)[J]. Ann Hematol,
2014,93(8):1435-1438.

BARBOUTI A, AHLGREN T,JOHANSSON
B,et al. Clinical and genetic studies of ETV6/
ABLI1-positive chronic myeloid leukaemia in
blast crisis treated with imatinib mesylate[ ] ].
Br J] Haematol,2003,122(1) :85-93.

O’BRIEN S G, VIEIRA S A,CONNORS S, et
al. Transient response to imatinib mesylate
(STI571) in a patient with the ETV6-ABL
t(9;12) translocation[ ] ]. Blood, 2002, 99 (9) :
3465-3467.

TIRADO C A,SEBASTIAN S,MOORE ] O,
et al. Molecular and cytogenetic characteriza-
tion of a novel rearrangement involving chro-
mosomes 9, 12, and 17 resulting in ETV6
(TEL) and ABL fusion[J]. Cancer Genet Cyto-
genet,2005,157(1) :74-77.



1362

[22]

[23]

[24]

[25]

[26]

YAO J,XU L,AYPAR U, et al. Myeloid/lymph-
oid neoplasms with eosinophilia/basophilia and
ETV6-ABLI fusion: cell-of-origin and response to
tyrosine kinase inhibition [ J ]. Haematologica,
2021,106(2) :614-618.

CESSNA M H,PAULRA]J P, HILTON B,et al.
Chronic myelomonocytic leukemia with ETV6-
ABL1 rearrangement and SMCIA mutation
[J]. Cancer Genet,2019,238:31-36.

YOKOTA A,HIRAI H,SHO]JI T,et al. Con-
stitutively active ABL family kinases, TEL/
ABL and TE L/ARG,harbor distinct leukemo-
genic activities in vivo[J]. Leukemia, 2017, 31
(12):2742-2751.

CERQUOZZI S, TEFFERI A. Blast transformation
and fibrotic progression in polycythemia vera
and essential thrombocythemia: a literature re-
view of incidence and risk factors [ J/OL ].
Blood Cancer J. 2015, 5 (11): e366 [ 2022-05-
127]. https://doi. org/10. 1038/bcj. 2015. 95.
GONZALES F.BARTHELEMY A.PEYROU
ZE P,et al. Targeting RUNXI1 in acute myeloid
leukemia: preclinical innovations and therapeu-

tic implications[ J ]. Expert Opin Ther Targets,

[27]

[28]

[29]

[30]

FAEF 20235 A%5525% 9M

2021,25(4) : 299-309.

LA STARZA R, TRUBIA M, TESTONI N, et
al. Clonal eosinophils are a morphologic hall-
mark of ETV 6/ABLI1 positive acute myeloid
leukemial J]. Haematologica, 2002, 87 (8) ;: 789-
794.

TIRADO C A,SIANGCHIN K,SHABSOVICH D
S,et al. A novel three-way rearrangement in-
volving ETV6 (12p13) and ABL1 (99q34) with
an unknown partner on 3p25 resulting in a pos-
sible ETV6-ABL1 fusion in a patient with acute
myeloid leukemia: a case report and a review of
the literature[ J]. Biomark Res,2016,4(1) :16.
ZUNA J,ZALIOVA M, MUZIKOVA K,et al.
Acute leukemias with ETV6/ABL1 (TEL/ABL)
fusion: poor prognosis and prenatal origin[ ] ].
Genes Chromosomes Cancer, 2010, 49 (10):
873-884.

BRI, 2= F e, #GEaHE, 4. TEL-ABL1 F1 NUP98-
HOXA9 Fift 5 3 PSR 2K 19 20038 28 F I —
B4 5 I SCEk A I [T ). P AR Im il 4 44 4, 2020,
41(7):595-598.

Gl B 1. 2022-08-29 &1l H 1 .2022-12-31)

CFE5E 1355 1)

[15]

[16]

[17]

in Pneumocystis jirovecii pneumonia in non-
HIV immunosuppressed patients [ J ]. Front
Cell Infect Microbiol,2022,12.:872813.

LIU L,YUAN M J,SHI Y,et al. Clinical per-
formance of BAL metagenomic next-generation
sequence and serum (1, 3)-B-D-glucan for dif-
ferential diagnosis of Pneumocystis jirovecii
pneumonia and Pneumocystis jirovecii colonisa-
tion[ J]. Front Cell Infect Microbiol, 2021,11:
784236.

TRITLE B J, HEJAZL A A, TIMBROOK T T.
The effectiveness and safety of low dose trime-
thoprim-sulfamethoxazole for the treatment of
Pneumocystis pneumonia: a systematic review and
meta-analysis[ J/OL]. Transpl Infect Dis,2021,23
(6):¢13737[2022-10-31]. https://doi. org/10.
1111/tid. 13737.

HASEEB A, ABOUREHAB M A S,ALMALK

W A, et al. Trimethoprim-sulfamethoxazole

[18]

[19]

[20]

(Bactrim) dose optimization in Pneumocystis
jirovecii pneumonia (PCP) management: a sys-
tematic review [ ] ]. Int J Environ Res Public
Health,2022,19(5) :2833.

Ml T, PR, R S L 5L R 2% e T £
RIS 58 () R AE 5 i JR [T ], ] B g 2 2 A
2019,39(5) :531-534.

MASCHMEYER G, HELWEG-LARSEN J,PAG
ANO L,et al. ECIL guidelines for treatment of
Pneumocystis jirovecii pneumonia in non-HIV-
infected haematology patients[J]. ] Antimicrob
Chemother,2016,71(9) :2405-2413.
MCDONALD E G,BUTLER-LAPORTE G,DEL
CORPO O,et al. On the treatment of Pneumo-
cystis jirovecil pneumonia: current practice
based on outdated evidence[]J]. Open Forum
Infect Dis,2021,8(12) :545.

(W B 191 :2022-08-18 &[] H ). 2022-12-23)



