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Abstract A 54-year-old man diagnosed with chronic lymphocytic leukemia (CLL) was admitted in our department in June 2014. After
one cycle of FC chemotherapy, a bone marrow examination revealed normalized lymphocyte count and another acute myeloid leuke-
mia (AML)-MS5 clone. The patient refused sequential treatment and only received follow-up examination. He had continuous hemato-
logically stable disease and died of pulmonary infection on July 2015. After a multidisciplinary team discussion, we confirmed the si-
multaneous diagnosis of CLL and AML-MS5. Through this discussion, "tumor second hit model," "tumor evolution model," and "tumor
heterogeneity" were further defined.
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HEGFS I FEE MR : 1gH, 1gK & HE %
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R ELIRE AR A0 5 2) BUSIR A0 0 L 8L BRI R
BRI T 7 SO L 2 T DL e R . AL
K 2r , IR W7 . CD5*CD10™B kI 40 itk £ 988,
LR P 90 B 40 9 T 1AL (chronic lymphocytic leuke-
mia, CLL) ,Rai [[ )], Binet B, 2 25 A A&
{8 FHR 27 BT, T 201447 HFLAFC 5 2 (Fak i
W+ INBEBER) ALY, L R, J5 R IAYY . 2014 4F
10 A, 21 AR A B, &2 425 1% AR - WBC 1.34%
10°/L, Hb 49 g/L, Lym 0.38X10°%/L, M2 . B12 ¥ & &
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R, D ey 240 B L 3] ) 0 34 v, /0 /DN O 240 B FRCTE
A ANERAMEE R F IR . 2014 4F 10 A 29 H & #&7
Rl 7« S 4 7 20.2% , #3% CD34.CD33.CD13,
CD36, #8431k CD7.CD123, 552635 CD117.,CD64 .
CD56, A % 35 HLA-DR, CD38.CD5.CD11b. CD14,
MPO .CD79a.cCD3 \TdT, fF 7 S PERE Z H ML (acute
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HIKE AR ERR, HIRATE %, 20144 11 A
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(R1535Q, 50.7% ) , U2AF1 (S34Y, 44.8% ) , ASXL1
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A, B. Flow cytometric analysis (2014-2016) of the bone marrow showed a main population of CD19°CD20" cells and a minor population of CD5°'CD19
CD20- cells; C, D. Flow cytometric analysis (2014-2016) of the bone marrow showed a CD34°CD33'CD13" AML-MS5 clone
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Figure 1 Patient flow cytometry information
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TRYT I CLL &2 sN RR I I 2R G Mg LA 550
H38 # Ay AML & —Fh BAT ¢ A= 281 i , n
TR XTHEIRTTY , FARAEAF AR S, A 9] F 2 A B AE
B I R P 2R I R RS R AR LI
it

AR YRR AL R AR IR R B A 4
PSS 7T B 5%, 43 D SCRIR [ B3t s AR5 15 B XeF
ARHFFE A G AR a7~ 35 7 1, 2[RI 5% A9 61 11
BEARILYT IR

T IR CMIBRR) : CLL & —Fh I kNt
LA M0 . R & CD5* Y 2 B bk 1 4 Jfd 7 &b

. CLLJZSEANRR YN M DX f5 WL Y H L Y, 24
2 DX A TR I AR Y 16% ~ 30% ', 220 50 %
DL ER AR B 2R AR IR AR 67 ~ T2 5 2
], B2 Tk CLLEEFRER AL, AN R4 H
P I F8 7 1Y 3%, (H B G 3R N 11 2 i AL R A AN
Wi fe 2t , CLL 75 3% [ A9 A0 4R S B i B JHrY
FEEN

CLL B # & IF sNIFAEZE I, BN 2 WY 2 KR
Tl KRk B W IE LR AR SR A I R
CLL S H TEH 12 5 4F N sN 19 K 1 R TE 6.9% ~
9.7%'* . A, CLL A I 2 & V£ B #6%% (multiple my-
eloma, MM) | ‘& %8 55 H 34 4= 2% & 1iE (myelodysplasia
syndrome , MDS) | AML % il R 48 5 1 W R pil i A
A, XILATSE K Zhang 557435 T 2006 4F-
2011 4R 245 1843 WL T SCHR AR IE I R0IA BUARIR ST

Ay ) A f
S BB b ELAS DR I b ) e BE PR RG BE AR CLL-A I AMLYHI(E 1),
=1 140ICLL/ANL BEIER B R
Table 1 Clinical characteristics of 14 cases of concurrent AML and CLL
) ) Immunophenotype )
No. Gender Age Diagnosis Cytogenetics
Blast Lymphocyte
1 Male 69 CLL/AML MY3, MY7, MY9 Leul, T3, B1 Extra C chromosome
2 Female 74 CLL/AML CD11c, CD13, CD33 CD19, CD20, K, A NA

3 Female 66 CLL/AML-M2 HLA-DR, CD34, CD38, CD71, CD13, CD7

4  Female 81 CLL/AML-M2 CD34, CD13, HLA-DR

5 Male 59 CLL/AML-M1 CD13, CD33, CD56, cMPO

43, XX, t(3; 12)(q23; p13), del(5)
(q14), -7, +add(12) (p13), -13-15, i
(21)(g10), der(21; 22)(q10; q10)

HLA-DR, CD5, CD19

CD5, CD19, CD20, CD21, CD23,A NA

CD5, CD19, CD20, CD21, CD23, NA
CD43

6 Male 87 CLL/AML-M5 CD11c, CD13, CD33, CD34, CD45, CD117, HLA-DR  CD11c, CD19, CD20, IgG 46, XY

7 Male 55 CLL/AML-M4 HLA-DR, CD4, CD7, CD10, CD13, CD14, CD15, CD25, HLA-DR, A, CD5, CD19, CD20, NA

CD33, CD43, CD45, CD68

8 Female 70 CLL/AML-M2 HLA-DR, CD13, CD33, CD34

9 Male 84 CLL/AML-M2 CD13, CD33, CD34, CD7+

10 Male 69 CLL/AML-M2 CD7, CD13,CD33, CD34, HLA-DR

11 Male 59 CLL/AML-M4 CD4,CD11c, CD13, CD33, CD34, CD38, CD117, HLA- CD5, CD19, CD20, CD23

DR

12 Male 80 CLL/AML-MO CD7, CD13,CD33,CD34, CD115, CD117, HLA-DR

13 Female 62 CLL/AML-M5 CD9, CD13, CD33, CD117, HLA-DR

14 Male 83 CLL/AML- CD34"

CD22, CD23, CD25, CD45, CD79a

CD5, CD19, HLA-DR, SMig, K 47XX[10]; +12; 46, XX, del(5)(g31),

t(8;13)(q22;q21)[4]; 46, xx[6]

CD5, CD19, CD20, CD23, CD25, A 56, XY, +1+6+8, add(10)(q26), +11,
+11, +13, +14, +15+21+21[19]; 6XY
(1]

CDS5, CD19, CD23 46,XY

46, XY, inv(16)(p13.1922)[1]; 47,XY,
idem, +22[4]; 46, XY, idem, t(11;17;
22)(q13;q11.2;q13)[9]; 46,XY[6)

CD5, CD19, CD20, CD22, CD23, A 46, XY, t(2;5;11)(q31.3; q21. 2;
p15), t(5;11)(q21.1;q14.2), t(5;11)
(935.2;p15)

CD5, CD19, CD20, CD22, CD23, 46, XX
CD56

CD5, CD19, CD20, CD52, fmc7, k 47, XY, +12
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R R 55~ 87 % AREIY 69 % 5 3) 5 I R R A
LBl s 4) G IF AMLFIZEZHE  BLT M2 2 0
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) S 2 B ES U T [ A SR o 1 32 1l 200 B, L ke
B 20 43550 g PR AS T8 Tl A A PR RS TR] Y
SEH SRR 5 2) 3 RLEAT R s PR R i
Ll by B K 2 (BAL 2 A4S ), e T A~ A
AR A4, (545 CLL AT AML AR YR T A [\ 152 5%
M) () 5 L AELEMAE o AR 85 TR s it ) i B
HNEMFEAE ToIER AT . PRI, Toiaf Ho ik (i3
Y CLL 5 AML s P& 5 U5 T W] — e ke I, (025 e iR
HRIhR (CLL 3l Ry F2 ) e fon A LRI 1) +8 S8, i
I AML IS BEA 909 del (7) 525, HBESEIN AML &
CLL ZuRE AT REFA YR FHE—ANAG +8 S Il s i 448
JL, A3 AR A +8 S I CLL S AMLAHJRLE , If:
TE AMLZNHIRFA 3] del (7) 525 S AR 22 PERG N, HBUAH
;I R R R

Wl AN ZEHRGE AT %8 T CLLA B 1
Tl b, S AR A AE I R T AML. - AL, CLL/AML
1 BB VAIT B 22 LB R AML e Hh R 50 ) i
TRIT O, DIIR B S8 301 0 AML 28 fif 5 S5 9E R , K
#B43 CLL/AML H8 2 19 Bl J5 B T AML R 9T 5% il
FREE , (HR A2 T CLI/AML SR 3% Z1E4 i
AR EA RIS R IRITRCRA IR, s seT
JE N £ AMLidE CLL,

A RRIR Z AL AE T 3 LT T E% CLL 4R
FC 5 ZIAYT , JEARXT AMLIEA T8 45w R BT
TAEST  (HEE 1) AML 53 A BT AR 5 1 B i) P Ak
TR, HAETATATE R RIS 7 B R 315=10
ASH AN i [ SR AT T BE SRR LU
JURP: 1)EPX CLL B FCARST J7 28X AML AR 3| — 5 FE 2
FOHIARIVE T 5 2) 2400 Mohammad 25 %8 238 15 1],
AML FFEXSFSE T RE- SR CLLAS 5 73 AR 25 Fh 4 i
K58, SECAMLINHA G 3) AML AR EIAA
B i AR PR Boudard Z5M V) BASE  H —FPERR A
B9 “HBFRAY 9 1155 (smoldering AML) ™, & & 4= T 4F
AML-M2 &, AML [ SAHE M, A7 R
A ZRHAIT IO KT A A A
X IR T L, H R L A AR T &4 AML
HIT FBUZHHANST , B T AR i f A5

A2 AU AN B 5 HeAh , A DB SR RGE
SR A B R PR AR SRR R
Wk, Z I T CLL A A0 A+ 3 AML Kb T
P B AT RetER . DAL ARSI SCHR
JEE A3 B AS ARk CLL/AML 58 25 1411 R K2 s BRATLA

RN Bl AT (R g k) < B — IR i
T 25 27 A A 7 I T8 448 i Y dd 15 22 (i 22k 12 4
79%) , H&E J PAS 4L 6 3R 5 Rk T 41 i 22, CLL
W . ATE AT S I RIS S A
BRI R BB A R TE R (70% ~ 80% ) , JE IR 4 i LL
51 IR S 3 =, SR O AR B AMLAE S . Xz -
N R PN S P2 4 SRR o = g0 i A= o8 i s
12125 28 10V 3R 0 9556 1) e SRl RN B 42 1) vk 1
H T E PR -2 R MICMi2y7 R & |, R i 40 e 2
2 RIS R AL 2 A Y o B Tk
TE ML F B 112 B B BRI A 7RG o R 43 A7 AN F
Ay, FFAEBE I BIISTT 3 B v A B BRI 9 s 1) A8 Ak 1
o FEAIRGI D, BRI S F et LA 5 B A TR FF
AETEPEAT CLLTEARST 5 M N B IR G, LA & CLL
FUAML ) 52 8 Se bR I5 7 T . 75 2 e sie 2 ()
5t A% 2 (GL o fA) LU S A (G R 848 ) 4%
AR A 25 SRS R PPAl 17

HOE R FAEEIE QIR < 320835 15 U B I
PORSH A0 57.07%, 36K CD19 .CD20,CD22 ,sIgM
CD25.CD79b Kappa.CD81.CD200, 5571k CD5 .CD11c,
343k CD43  Lambada .CD10.CD23 . FMC7 .slgD ; i 4
Marti 55 *7E 2005 4-42 H 2 WibsifE , iz 5 R4
H#.CD5°CD23" %! CLL, J& T CD5'CD20°CD79b'CD23 A
LAY CLL, B LAEBMLST I, iR Eetzim, &2
B BEa, L BRI 20.2% 1) 5% AR, ik
CD34.CD33.CD13.CD36, #4333k CD7 ,CD123, 553k
ik CD117.CD64.CD56, A~ 5Rik HLA'DR .CD38.CD5 .
CD11b.CD14 ,MPO ,CD79a .cCD3 \TdT, £7& AML M5,
TSR L 1 62575 IR YT AHOC AML, {HBEAE STk
B, CLLAY T AR IR g i) & A A S e
A BT SRR LA ¢, H R I 2 A2
ITARIT 1~ 34E S5 , Ak 5] 4 I AML 20 LA 3 20 g st
(BRSSPI PR FHEE (<3 H ) AR =AML,
B2 AT R 2] T R E e R A A, Kk
PUE 27—/ MR IO E 3R AR 20, (H PR
A A S g o B N WVl U [ e 7 s
Mo FL, ZEZIEIEZETN CLL/AML,

Yot R+8 S 18 % T AMLAIMDS &+, T
BER TR AHMT 20, AR, A CLLIEA +8 4L
R S5 B HGE , CLL H+8 Ye iR S8 1 th B 24
A HAD G AR5 DBOR B CLL hphSy b 3 e b
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PE+8 S . +8 FHIE CLL I R 25 U A i,
B YR IEIA A +8 S 1 Hh B /R 7E CLL Y LR A7
TE 8 2 A8 1 0] BE A, (B X b &5 R A AF B R G
W et ik del (7q) 5 5 MDS Fl AML (R R 15l
Ja G, BRAE LA del (7q) BT CLL B9HIE , (HIEAF
R BRI IE B T 5 et R 1 43 2K FT BB FE
CLL R IEAEZE L 1 del (7q) 7£ CLL i) H Bt v
RETUR & TG AN R, M SCUFE A R, (HiX
Filt del (7q) % 7 CLL o 5 H B EAS AR 5T 76 45
B TAEH 51 9 A A

(A5 G 1y J2 %0 B AE 2014 4F 6 H 55—k
Y (e PRSI A K IR Y (0 1R SO R +8 S T AE 48
o VA RCARYT 340 H IS 9 2014 4F 11 A Je @4k
D, B & A SR Al e (0 AR+ 8 5 1 S Al b B del
(7)(q22) A FF+8 4 (1 2) , X 47 F o 1 i 40 iy
AR SR AL, B TAE20144 11 A%
WK A, B E 5 R R R AR &8
BEH 5 95 0 EL B R 209 2847 o AR i BE MR BERI IR
Yo (AR A N 1 PRl + 8 Y (R SR B T CLL 40 i

s 88 52 T

B MEE U A +8 5 J1 del (7) 5 5 4t i AR AT
REfCRE ) —HEAMLANAE . A P AR 2B MR
() AML 535 20 B ) R AR T BB 5 del (7) B4 H BRLAH
O, 1T I 2H 440 R 1 S R B — IR e IR £ v AT g
PR LA S AR T 0 Z 40 AEL DR R 15 12 s R A7 B8 AR I A
FrA, BTG 1 FISH 55 77 3 X W12 0 +8 H & del
(7) 55 R 3 LB A T, AT UESE T Y
DA F R .

TR EE % (6 [ MLD. 2B AR R hoc 1L 750 B
HC) - NGS Rl i (1) e 22 SR ORI S5
AR 12 T4 P i 2 5 M o R
ML 24 B9 L R G 5T . 2012 4F4F NEJM
32T 398 15i] AML (1) 35 PR 575 (135 K X T 5 el )
SCE BT RO L FR G R PR 58
AR E AL, TR T ks B P e .
WFFEARIE 114 BIMEAR/E K& CLL B ERE N AR FE I
YT AR T W5 0T, i — 2P 5838 T NGS BARTE B 1ML
TR T I

¥

4

v+ 88 BR: 35 UN w® £8
6 7 8 9 10 11 12

s To ©

<@

b - {
16 17

13 14 15

18
2 RHE PRI (14-11-12) : 47, XY, +8[5])/
47,XY, del(7)(q22),+8[10]

* Figure 2 Cytogenetics of bone marrow (14-11-12): 47, XY, +8

a8 ax ¢ X

21 X

T TR CLL AR TR A A 1 DL 18 23538 Wi T I 1 98
4 NOTCHI1 ,Exportin 1(XPO1) MYD88 . Kelch-like
(KLH6) .SF3B1.TP53 %, Al E R A AE R A I
KI5 LR 948 < 43 5] oy ATM (G2023R, 52.1% ) ,
MYHI11 (R1535Q, 50.7% ) , U2AF1 (S34Y, 44.8% ) ,
ASXL1(H630fs,19.8%) , WHSCI(E1099K,5.7%) , H:
t ATM 58725 CLL 3 H WL 98748 , 78 CLL Hh &
2R 9.4% , %587 R S5 RS AHOG; MYH L
B 5 S8 TR MLV 2R GE 5 T 3 57 DL s U2AF L 9878
& MDS Hr ) — i i 5878, Ho A B MDS (8%

Y [5]/ 47, XY, del(7)(q22), +8[10]

Gy it S Ak & AML, FEAE SR AEEAR R TS . HT,
WA & I U2AFT 5878 KA F itk R 09438, web) UL 2]
1M 28 A5 B PR S8 A 451 £8 2 TT BT MIDS g 52, {HL [ s
SARAIF ST B0 AR 3 TG BH A Y I 0 A e AT R, L
[ JA5T A T R G 2 R R e B A T I TE i
KR AN MDS 12 W1 5 ASXL1 3 [ 2875 £ WL T MDS . CM-
ML AML 5568 2 9 2 5 b, BT 2 I A S —
Py FEUE AL V8 5 VE AP 2 I, KRR 2 5K
RS AHIC , ASXL1 2828 7E bk 3 Mg vh A 4k il , 45
A H G AR K AR I BE I 2848 T BRI HE B L AR
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S RE R AR WHSC A B & —Fh R0
B E RS, E1009 28748 AT UL T/0 i itk 22 0 e
(PR EEL 3 B IR ) o] 3 Ao 5 i) 3 PR 201 1) PR A i
SRR 28

A E e s Rk AT, BRSO BE R A
Hi A AL 28.35% , 5 Tk R 40ME 5 0.56% . TiTE
X 4FhZE A ATM MYH 11, U2AF 1 [ 40 Jif 28 725 4 5
FLF AR, o 40% LA L, 1] ASXLL1 T WHSC1 () 2848
AR AAR , B X JLFP 948 7T 5 4330l & A= T[] 1Y
YUAREIAR PN o G I YRS 2 2 A 2 I /4 4 1)
A T RE R, AR IR B AR AT AR, 2t
“HE—FTH I e R R B w R R AR R IE
"B A T ARAR 114 e 1 | i SR R 2 AN P 1 Bk
i 20 MR A7 S 40 R 5 T TE S T A 4
rh B b B AT ARAS  RAT T SR T A
PEA AR i IR O R e I A R AR
A W XA [R] 04 S B R A 07 16 , DA TTT B
SO BT 5 B, d5e 2T B I R 118 e — > il
JUASIE FERE >, AR5 3 T s 75 5 B 2R A B S
B U R 1 R 24 B A (R A AR R AR
T I 2 PR ) G S O e A 3 IR R 1
PRAS, ASBAB T DA, A 9] 0 g 4 kT i
A BEAATE T35 1T 4 M o B, I R BUR AR
PERE I R SR (A AT BEVERE A, SR T 4N LAE 7] S
R AR R, OB TR R b, IF
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(PO BEA)XFEZ. S aTRRBE AARNFRE

3% dn T 2m Jo A5 4L (HSCT) 2 — FF A 28y, A B2 7R — 69 ARG M8 7 3L 2 iR R IR 09 08 7 7 ik, SBAE A
HSCTE A B R L4204 5, £33 L0105 F, F BRI 9K LT @e 43R BHAK R A L4EA
HSCT &4 B0 R B FT ik, A 4F HSCT = IAAARA . (OF BAT B W /R )2016 555 24 1“ % i3z A2 B 4
BT KPR iR S AT 50 PT PT K35 08 30, A2 % 3T HSCT 694k 0L, 5 & 2 B HSCT 4k % 89 R kAT
o MERRES PO EFRBIE LA LHFT, R E HSCT 69 K& K48 ILA HSCT AL X K 4 F Ak i
T, Af 4 HSCT HAF8AF LB {35 T4 728 AT, 3t a5 AR HSCT 77 £ & fu gk & 57 0 Rk .

B8 3% AR ST A T M 3E www.cjeo.cn R R IERFIBEANE T (BT TH _4m) 54,
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