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Abstract Objective: To explore the relationship between CEBPA gene mutation and clinical features and
prognosis of patients with acute myeloid leukemia(AML). Methods: From January 1, 2018 to January 1, 2020,
the detailed information of 154 AML patients (excluding M3 type) was collected, including 23 cases of CEBPA
double mutation(CEBPA™ ), 8 cases of CEBPA single mutation(CEBPA*™ ) and 123 cases of CEBPA mutation
negative(CEBPA ™ ). The clinical features and prognosis of AML patients were retrospectively analyzed, and the
complete response(CR) rate, overall survival(OS) and progression-free survival(PFS) of the 3 groups were com-
pared. Results: Compared with CEBPA~ group, the CEBPA" group had a younger age at first diagnosis(P =
0.002), lower platelet count(P<C0.001), higher hemoglobin(P =0. 030) and higher white blood cell count(P =
0.041). There was no significant difference in sex and bone marrow primitive cell count between the 2 groups.

The FAB classification of the CEBPA*" group was M2(P =0.001), the karyotype was normal(P =0.001), M5
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type was higher in CEBPA™ group than that in the CEBPA*™ group(P =0.016). CEBPA*™ group mostly ex-
pressed CD7(P<C0. 001), but there was no significant difference in the distribution of other immunophenotypes
CD13, CD15, CD33, CD38, CD117, HLA-DR and CD56 between the 2 groups. Compared with CEBPA  and
CEBPA™ group, CEBPA"" group mostly combined with WT1 gene mutation(P = 0. 006), the mutation of TET
gene in CEBPA®™ group was more than that in CEBPA™ group(P =0.027), and there was no significant differ-

ence in the distribution of NPM1 and FLLT3 gene mutations among the 3 groups. The first CR rate and total CR
rate in CEBPA group were significantly higher than those in CEBPA®*™ group and CEBPA~ group(P <C0. 001,
P<C0.001), and the OS(60 months, 95% CI 28.115-91. 885 months) and PFS(53 months, 95% CI 4.664-
101. 336 months) in CEBPA"" group were significantly higher than those in CEBPA*™ group and CEBPA™~ group

(P<C0.05). Conclusion: Patients in the CEBPA®™ group are young at first diagnosis, wiht low platelet count,

high hemoglobin and high white blood cell count. FAB typing is mostly M2 type, and chromosome karyotype is

mostly normal karyotype. WT1 gene mutation is found in most patients. The CR rate is high, the OS and PFS are

obviously prolonged. and the treatment effect and the prognosis is good.

Key words

2 PE8E R A I8 Cacute myeloid leukemia,
AML) & — B 1 1 40 % P B 0, 76 VS O B/ R,
AML KR FA 3~4 H1/10 J5 N, K 5 b 5 F
RS - . AR AE R 4 BT AML J2 R AR
o IR EN R 7 s e r e IR N R A (VA G 3
I 40 B B A AR B & L35 %0 ~40% 11 60 % LU
FHAFERE 5% ~15% /9 60 2 LI R EIAA.
JUE N, AML B SBT3 8, B TAR R ALK
SRE XA TT R 52 Mk 22, 55 i T 40 M A A 2 &
Bt ToTR A2 MR AR IR T S A RE A A A R TR A
g 5~10 A~ HE2 . CEBPA 3 [F %728 & A R AE W,
N AML B d G 590~ 14 %, 28738 0] 43 S X 5 78
FIBALZEAR N S5t B2 A0 258 28 Fl C S ME P 28 7% [] Bf 77 1
RIS AR Jy 22 O, B 2 B FRAAAH W, J
WREAS MG RAFMbRED . CEBPA 3t N 28 48 K5
WXt F AML B4 2 5 15 5 1+ 4> 2, CEBPA
J DR AR I R o5 K TS A AR 5 L BE W 48 Sl PR X
BB UEAT TR #0032 Lo 2 BT TEAR .

1 &#&RERE
1.1 %k

ARWFFE IS 2018 4E 1 A 1 H—20204F 1 A 1
H WK B2 T 0 35 % 2 B 55 — B s B2 Be () 154 1Al
AML R # HEBR M3 B i R0 {5 B, 3 3 47 [a] i
PEHr. MABRHE: O B E B 2% MICM J7 ik
Ktz , W25 86T 35 2% e 2% L 4 i ast 1% 2 |
TRV AL IR FAB 45 B 45 i 4 1
@ 12 W ki e S BRI R 12 W Ko7 3R fE D) 5
A, HERR AR e D FAB 43 5 % M3 B /8 3%,
@ T FERE A 58 T B ABE I R 5 @ A kIR A4
J I AR s D4k & ME RO R O/ IEE R
PE ORI R .

154 5] AML % s, CEBPA 3 [F %75 BH 1 i
HAt 31 ], Hoh CEBPA 4 3% 8 il , CEBPA
WA 23 B, KA AML &0 3 4.
CEBPA %75 B 4 240 (CEBPA ™~ ) 123 f4i] , B %8 A¥ 4

acute myeloid leukemia; CEBPA gene mutation; clinical characteristics; prognosis

(CEBPA™)8 fil J¢e W52 41 (CEBPA™) 23 i,
1.2 ik

W AML B E MBI AE I S L REEE R
25 1 A1 T Ik I s AN 56 G L ARG I A ] i 21 8 P
P 200 16 ot /DN Al 5 ARSI H R B A 59 B 5 B
BB S G 8 N R 0T 25 B B R o i 1 TR B
BJa, w4 T &8 82 R KB EDTA 41
B, IS BE R GG A Mgk H L & FAB 438U, et
Ay RVZE L R SR A i B =X R R (PCRO A6z I i 38 i
JeE A OC 14 i3 DR 98 A5 5 i 58 41 M e 0 0 o 4 M %
R R AT X AML BE AT R e B, il ad 98
Becton Dickinson FACSCantoTM I %Y 37 =X 40 g
ASCHEAT I 220 B AR B 328 43 R, X F TR B BRiE
WAR =200 09 NBEFR IR PUR, WA Rk HE, £
TR I 1 B i R Y R S R e R A CD13.CD15,
CD33.CD38.CD117, HLA-DR, NK 4 8 #% i 119
CD56 FItk 41 i bric iy CD7.
1.3 AT HE

OFEFIEIT W12 AML B #H EE R 1A )
K(EWAFZOHEE 12 mg/m*dl ~ d3; Bl g 1
100~200 mg/m* d1~d7) fll DA TR (FRUAEFEZR
60~90 mg/m* d1~d3; Bl 4 g H 100 ~ 200 mg/
m* d1 ~d7) HIEF M TR D BURE AR
KKkH D+HHAG 7 & WIS AR AT 58 2 % i
(CRO B e Fr 7 4k 22 % I s A7 7 st M
HAALYTY % . OLFHRYT  F 27 LU 53 il i i3
W B B L /NAR e = AR B L R S LR
L HREYT AT T Ak | e 4k Ak Ak 1)
) S ARTT I P-4 S NI T TR o IR i 5
TR T ARG DU EEIRTT
1.4 J7ROFN

A A BETT 5 Se i1, Bl U7 # 1k B 1] 0k 2021 4 1
A1 H. LA TEME G G178 86 2 fITEAN IR
ITRCR T ROT0 br HE S BRER 4 LI I 9 12 W K¢
SRR IED .



%09 3

FRAFIR % CEBPA J P 5878 5 2 MR 28 1 I I PR A5 A e P 96 2R

* 661 -

1.5 Hit2eib

KM SPSS B F #F 47 88 48 it . A
Shapiro-Wilk J7 354 55 11 5 %8 B2 B4 5 1E 8 7
i E RS ES A E B L, 2 s £ow,
R ¢ K5 A FF A IER A0 5 L
ALEICRN DY A B R s R AR S 80K 355 T B0
RHEE LA o L3RR A R L BCR H o Rl s 2B A7
Sy ¥ o7 . b A Kaplan-Meier i 26 3 4 HolE R 97
B, I AT Log-rank 655, iz A A7 Bsf ] LA b v 280 8
95%CI 8, Lh P<<0.05 WERAGIHTFE X,
2 H#HR
2.1 CEBPA™ 5 CEBPA 4 I K45 5 H 48

5 CEBPA ™ 41 [t # . CEBPA™ £ %] i2 4 #4 /)N
(P=0.002), i /MR ITHEUR (P <C0. 001) | Il 41 8
= (P =0.030) , 4L H %= (P=0.041) ,fH 2 4
6] 1) 43 A L B BE DR 4R A0 T 8k 22 B O 4

154 il HEBR M3 W8 AML 2 # b, 46
5Fh FAB ¥ #, Hoph M2 W BT 5 e B
(46.75%, 72/154), M0 & Y ff o Lo f91) &% A%, 1Y
1§, 5 CEBPA 4 Ib%:, CEBPA™ 41 FAB 4 Al
£k M2 BIL(P=0.001), Y {0 1K 8 8 £ 4 1E % #%
BI(P =0.001), 1M CEBPA™ 4 M5 # £ T CEB-
PA™ (P =0.016), W% 1.
2.2 CEBPA™ %15 CEBPA #H fuy M 4%

e 154 ] AML %, CD117 Rk N %
(111 #1,72.1%) . 5 CEBPA 4 [ %, CEBPA™

L Fik CD7(P<C0.001), H 4y & % CD13.
CD15. CD33. CD38, CD117, HLA-DR. CD56 7F
2P ERTGEIMFE X,
2.3 CEBPA‘ ,CEBPA™.CEBPA 4 & if &
RAR

fE 154 i) AML B, 347 131 41 (85. 190
RAFEN AR, WT1 =48 k5w, 64
(41.6%), 5 CEBPA 4 It#%, CEBPA™ H £ &
I WT1 B FE %78 (P =0.006),H WT1 %48 1
CEBPA™ CEBPA™ W44 i I 22 5% LG it &
¥ ;5 CEBPA™ 4 I # . CEBPA™ #4H £ 4 Jf TET
HP 22 (P =0.027), {Hi% % 28 /£ CEBPA .
CEBPA™ Widl /i L2 7 K41t E X, NPM1,
FLT3 BEHN R 3 Honfi LR Tsit#=E L.
2.4 CEBPA™  CEBPA™,CEBPA ™~ 414 J7 5 %
Hds

154 i) AML g3, J6A5 41 6] (26. 6 %) &
FET-. CEBPA™ 4l 23 fil & . A 4 Il (17. 4%0)
TS, AML BEZ 1 ARG SRITE . &1 CR
KR AT G B S CR R &M, CEBPA™ H
K CR %} 5 CR 2 ¥ 8] W& F CEBPA™ 41 &
CEBPA 41 (P<{0.001,P<C0.001), H OS(60 4~
H.,95%CI 28.115~91. 885 4~ H ) fl PFS(53 4
H.95%CI 4.664~101.336 > )& H 4 2 @1y
B 2 SE K (H) P<C0. 05), 1 CEBPA™ 47387 5L
REIFEAXFH, 5 CEBPA ALK 27T
St S W 2 FE 1.

% 1 CEBPA™ 5 CEBPA™ AIGK 4% S xfLk

I R 45 2 CEBPA®™ #H (23 i) CEBPA™~ #H (123 fi) P
/% 14(60.9) 63(51.2) =0.05
G Y 41,5217, 42 54.36+17.58 <0.05
4%/ (< 10° « LY 35.44(10. 7~64.5) 10.11(2. 6~46.1) <<0. 05
MaEE/ (g L7H 85.48+4.10 73(61~90) <0. 05
/MR S/ (<107 « L) 19(10~30) 38(23~81) <<0. 05
B I 40 e 81/ 9% 64.28+4. 24 59.25(38.5~83.5) >0.05
FAB 438/ 6] (%)
Mo 0 1€0. 8)
M1 1(4.3) 12(9.8) =>0.05
M2 18(78.3) 49(39.8) <<0. 05
M4 3(13.0) 27(22.0) =>0.05
M5 1(4.3) 34(27.6) <<0. 05
IEH AL/ B %) 18(78.3) 68(55.3) <<0. 05
% 2 CEBPA‘ .CEBPA™ .CEBPA~ A ¥l /5 tb &
24 5] CEBPA®™ #H (23 #i) CEBPA*™ #1 (8 #i) CEBPA ™~ 41 (123 #i)
B CR/H(Y%) 19(82.6)" 3(37.5) 28(22.8)
B CR/ B C%) 20(87. )" 4(50.0) 48(39.0)
0S/H 60(28.115~91.885)" 14(11.883~16.117) 35(16.212~53. 788)
PFS/H 53(4.664~101.336)" 10(4. 272~15.728) 12(8.994~15.006)

5 CEBPA™ #H#1 CEBPA~ 4 kL%, P<<0. 05,



. 662 - I DR I 90 2 4% 34 %
100 —1_ CEBPA™ 100 —1_ CEBPA™
—1 CEBPA —1 CEBPA
80k — CEBPA™ 80 — CEBPA™
2 2
‘I:‘%l’ ~ 1 1 +}§+ ~
ol 60 ol 60
H H
£ 40 £ 401
20 20+
P<0.001
or oF
L 1 L | 1 1 L | 1 1
0 20 40 60 80 0 20 40 60 80
PFS/B OS/A
1 CEBPA™ .CEBPA™ .CEBPA~ H4ATFH &
3 itig X, FEIG R FRAE b AW 58 20 8 T CEBPA™ 5

AML J& — B % 5 56 T B6 T 3R 1 55w 1 14 L
W 295 N 2 R Y 80 %6 . H & AL
Ry I HE 0 B RE B A 20 i S G Al 5 44k L s A I R
T, B 2 S BUE BE v L H B 1 & R R BUR
[ AML f85 76 %5 9 s 18 S il s o7 il A iz
B2 5, e A — S 0 i e 2 R AE g e S
AML [ % 5 AL AH O& . B0 45 & B AML
(CBF-AML) " iy t(8;21) Ye iR S 8, oA T 86 A
FACA M A9 IE oGS AR . (HEA S50% B E
/DR S 1 0 35 A 2 R A, 3 Ao 35 PR 2% AR A O 1
SFhREY S AML &R K S AR G M7 B E
MFE R 4y )2 51097 98 5 Lt B AR L w2

CEBPA 7E 4325 I & — i ik o 5 2 R v 5 e i
PR, S 4 5 200 it 0 BRA A0 o Ak (1) B L5 SR TR
T, EDfE I, CEBPA 7 & I T 41 i [ 38 58 3
FEERE 2 Ak O 3h 7 S R e vh R 3 B AR D
7 F C Il b-ZIP g X A T N i i TAD 3
AEDC 2 CEBPA B:[H Y 2 A 2 I BE X . N 3 /Y
RASTATREAE E T4 AN C IR R 2. TERE
HON R4 E 5 C KR A% S Ards
BN IEF CON Ko 245 A, X s i —
[fi<x B 1k CEBPA 5H [ 5 fiHAth CEBPA FEH Y
TRIRML,— & R DNA 85 ABE T 1R X
WA B0, R4 {7 CEBPA 3t (R 98 78 48 32 6 5K
CEBPA-p30 [l i — 1K, iX i /2 CEBPA K1Y
ME—IREIE . N i 28 AR 32 LA &k Bk A
P 1E % CEBPA £ 1119 B8, BHL AL R o0 1k, J5 &
Sy C o Y 54, F LRI A th W b-ZIP X, 50 |
SER MR X ) Rk & DNA 45 & fig 11, i Jf
NG e N

AWF 58 I A 154 6] AML & &, 31 #l
(20.1%) % = CEBPA R4, H i 23 il K
CEBPA M %745, 8 ] & CEBPA %75, 5 H Ah i
FEMIH, AR &, AT RE S AR AR AR B D

CEBPA  ZH7E M 51 A7l | 1L 5 0 CH 40 M9 . il 21 28
FI LN B BE AR CE B D 1 40 M L ) Y 25
S 85 R B8 CEBPAY™ 414 CEBPA 41412 4F i
/NP =0.002),1H 2 AN A6 L2255 L8 it
SEE SR IME M CEBPA™ 40% CEBPA ™~ 4 Ifi
SNBR B AT A L T AR L 2 AR
BE AR AT A L B 22 SRR G T L X 5 A
FYRF I FEAHHAF " . HEBR M3 WA AML &,
ki i 5 A FAB WAL, Horp M2 7 B fr 5 L 1] B
1R (46. 75 %) . MO WE RS fp 8 Ho 49 e (KL A 1 1], HE
2 H L H  CEBPA™ 4] FAB /3Bl £ M2 AU, 4t
AR &} IE F R (P =0.001) , 1 CEBPA
41 M5 £ T CEBPA™ 4 (P=0.016),
TERYEHRR F, 5 CEBPA 4 % . CEBPA™
HZFik CD7(P<0.001), Hifx s £ % CD13,
CD15, CD33. CD38., CD117, HLA-DR. CD56 £
2 2l Ay A R LB i 25 R L X 5 RE AT i I Y AR AH
FFLs R 2R £ CD7 £k 5 AML B & T
JEH B CD7 J& B E7m A R S 5 77 76 i, R
[l e o fA R % CD7 B AML B3 WG FELE R,
CD7 PHYE R G AML B WS 32, iR fE 41 M
rhAE 2 Y AR O B S RPORE AL JF H CD7 FBH
FEIK L B A B BE BG4 R . H AT, CEBPA %
R IESL S CD7 Fik M 5. CEBPA RS
CD7 [k B BREEBUS EE R
PE— gl . 5 CEBPA™ 4 It %, CEBPA™ 4
Z43F WT1 EEH %25 (P =0.006) ,fH WT1 %78
1t CEBPA‘™ [ CEBPA™ W43 1 | 22 % LG it
5 X ;CEBPA™ 4% CEBPA™ £ 4 Jf TET
HZAE (P =0.027) . {Hi% %&£ CEBPA™ | CEB-
PA™ W4 4y A I 22 5% 6 48 it 2% & L, NPM1,
FLT3 BEH R 3 ot LS I=E L.
e 5 T A 4 41 v of 09k 4 4 B g 2
(2016 4E1&3T) . 4% CEBPA W 748 AML 42y —



%09 3

FRAFIR % CEBPA J P 5878 5 2 MR 28 1 I I PR A5 A e P 96 2R + 663 -

FiBT B AML P 524, bR i 5 R 4 59 BUS AH G

CEBPA W78 .55 5 B9 78 Je 5738 [ 4 1) A6 3 A

e, BE B E ) OS il PESUS . 7 Taskesen 207

W55 L R BERIESE T CEBPA #5828 F1WL %8 78 1%

PIR AL PR B T 5 1 HA CEBPA K& [R5

28 AML R . X —ZB AR AR 05T 45 2] 1 [

FERYIE WT. 154 il AML B % . S 41 B

(26.6%) & # JE 12, CEBPA™ 4 h 5 4

(17.4%) B #H SET-, CEBPA™ 41 15K CR F K &

CR % ¥ W] & & F CEBPA™ 41 Jt CEBPA™ 4l

(P<C0.001,P<C0.001), H OS(60 4~ H.95%CI

28.115~91.885 ™ H) M PFS(53 M H,95% CI

4.664~101. 336 OB AR 2 413 B HE K (2

P<20.05) 1l CEBPA™ ZH7ER TR EIF A X

Fi# . 5 CEBPA L E 22 5 B4t 2 3. X

SRR MBI AR — B TR CEBPA X%

AR Al RE S RAFHRTT AOCR R BUS A G, 7E AML

H AT R L T 5 L AR RAE
Zi BBk, CEBPA M R4 AML & A

— 7 B Il R AR SR G [R) I LA G ) S T A8

gt R USRI ey - N SN B S U= e

CEBPA 2878 5 K i A I, 76 AML /&3 1912 WA

QSRR E S S (R

5% 3Lk

(1] . 2 748 m 25 W) 7 8 A8 2 Ve B2 11 0009 v /9 1
L. W PR L % 4% 3. 2020, 33(5) :302-306.

[2] Dinmohamed AG, Visser O, van Norden Y, et al.
Treatment, trial participation and survival in adult a-
cute myeloid leukemia: a population-based study in
the Netherlands, 1989-2012 [ J]. Leukemia, 2016, 30
(1):24-31.

[3] Schmidt L, Heyes E, Grebien F. Gain-of-Function
Effects of N-Terminal CEBPA Mutations in Acute
Myeloid Leukemia [ J ]. Bioessays, 2020, 42 (2):
el900178.

L4 TRobl, BXOKCSR. (VR 12 W7 97 38hs e LML 4 L. b
AR AR, 2018:91-93,

[5] SuL,Gao S,Liu X, et al. CEBPA mutations in pa-
tients with de novo acute myeloid leukemia:data anal-
ysis in a Chinese population[]]. Onco Targets Ther,
2016,9:3399-3403.

[6] LiY.Lv X,Ge X,et al. Mutational spectrum and as-
sociations with clinical features in patients with acute
myeloid leukaemia based on next generation sequen-
cing[J]. Mol Med Rep,2019,19(5) :4147-4158.

[7] De Kouchkovsky I. Abdul-Hay M. "Acute myeloid leu-
kemia:a comprehensive review and 2016 update’[J].
Blood Cancer J,2016,6(7) :e441.

(8] 4k, A MEBEAN M A L BB 2536 97 [T 1. I R 1 2

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

#475,2019,32(3) :174-176.
JRHE. CEBPA 2 PN WU AL 2B & H L 2 1 I
PRAFAE X WG R 241 [ D], 35 bk 5 Aok 2%, 2020.
Pundhir S, Bratt Lauridsen FK, Schuster MB, et al.
Enhancer and Transcription Factor Dynamics during
Myeloid Differentiation Reveal an Early Differentia-
tion Block in Cebpa null Progenitors[]J]. Cell Rep,
2018,23(9) :2744-2757.
Wilhelmson AS., Porse BT. CCAAT enhancer binding
protein alpha (CEBPA) biallelic acute myeloid leukae-
mia: cooperating lesions, molecular mechanisms and
clinical relevance[ ] ]. Br J Haematol, 2020, 190 (4) .
495-507.
Lin LI, Chen CY., Lin DT, et al. Characterization of
CEBPA mutations in acute myeloid leukemia: most
patients with CEBPA mutations have biallelic muta-
tions and show a distinct immunophenotype of the
leukemic cells[ ] ]. Clin Cancer Res,2005,11(4):1372-
1379.
Mannelli F, Ponziani V,Bencini S, et al. CEBPA-doub-
le-mutated acute myeloid leukemia displays a unique
phenotypic profile:a reliable screening method and in-
sight into biological features [ ] ]. Haematologica,
2017.,102(3) :529-540.
DR 7, R, NG AR S R AN I o R ST
BEFRAL MBS AT [T, AR B 2 gl 2 e &
2017,34(6) :806-811.
KRB, R % #% % CD7 78 CEBPA B 2k A Al
ST 2 PR AR O e SR T i R A KBS B X
(10, A i 2 I8 5, 2020,41(2) : 100-105.
Arber DA, Orazi A, Hasserjian R, et al. The 2016 re-
vision to the World Health Organization classification
of myeloid neoplasms and acute leukemial J]. Blood,
2016,127(20) :2391-2405.
Taskesen E, Bullinger L, Corbacioglu A, et al. Prog-
nostic impact, concurrent genetic mutations,and gene
expression features of AML with CEBPA mutations
in a cohort of 1182 cytogenetically normal AML pa-
tients: further evidence for CEBPA double mutant
AML as a distinctive disease entity[ ]J]. Blood, 2011,
117(8) :2469-2475.
Metzeler KH, Herold T, Rothenberg-Thurley M, et
al. Spectrum and prognostic relevance of driver gene
mutations in acute myeloid leukemial J]. Blood, 2016,
128(5) :686-698.
Wang H, Chu TT, Han SY, et al. FLT3-ITD and
CEBPA Mutations Predict Prognosis in Acute My-
elogenous Leukemia Irrespective of Hematopoietic
Stem Cell Transplantation [ J]. Biol Blood Marrow
Transplant,2019,25(5) :941-948.

Ok A% 8 #1.2021-04-18)



