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[ E] B8 ZH0 8 MR A0 (A M7 (chronic myeloid leukemia, CML) HZ W2 8 9K 545 41 M 4 %) & (absolute natu-
ral killer cell counts, ANKC) , A K 3252 B S BRI 41 571 (tyrosine kinase inhibitor, TKIDYAYF i ANKC IS ALXHATF SO (367
Ja 3 120 DB FANE . 773 - BN A 80 419112 CMLAEPEM (CML-CP) J 3, 4252 — ARl A TKI( s JR sl B 1%
BIe SRR IRIT ARIEIRIT RN A3 R At RO RIS A 7 R IEP A, 64 T ANKC B AH S IR PR REXT T8 #2143t
FZ R E AR (receiver operating characteristic , ROC) FRER UL RFEFRAY cut-off(H ., Z55R : W2 HF ANKC=0.14x10"/M/L
BB 3124 TIRT RO AL T ANKCAIRF (P < 0.05) o TKITRYT 340 G i s B B 82, 31~ H Bf ANKC #9112
IR FFER (P < 0.001) , 70N 45 AR 7 2 U FR B ANKC T BH (238 55 (P=0.017) . shi&43 M 13 B & 012 GAIF 34 H .
TRIT 124 A B ANKC AR f-5 97 R0 S, & Bk e FE R N 9 AR, ANKC FEIRYT 34 BHECHI 2 B B 8 BT (P=0.025) , iR YT
124~ A W12 i B B 38 5 (P=0.015) , 4518 : CML-CP & 19 ANKC 2k TKI AT R (78 2000 TS 845 , #1121 ANKC=
0.14x10°4™/L ] TR AR 67 S0
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Predictive value of absolute NK cells counts in response to TKI in newly diagnosed

chronic phase chronic myeloid leukemia patients
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[ Abstract] Objective: To investigate the dynamic change of absolute natural killer cell counts (ANKC) and its prognostic value for
the treatment response in the newly diagnosed patients with chronic myeloid leukemia (CML) before and after 3 months and 12 months
of tyrosine kinase inhibitors (TKI) treatment. Methods: All 80 patients with chronic-phase CML(CML-CP) diagnosed from 2014 to
2019 were treated with first-generation TKI (imatinib) or second-generation TKI (nilotinib, dasatinib). According to the treatment re-
sponse, they were divided into two groups : the optimal response group and the warning/treatment failure group , aiming to analyze the in-
fluence of ANKC and related clinical data on prognosis. The receiver operating characteristic (ROC) curve was used to optimize the cut-
off values of clinical indicator. Results: After 3 months and 12 months of treatment, the efficacy of patients with ANKC=0.14x10’ /L. at
the first diagnosis was better than those with lower ANKC (P < 0.05). Following 3 months of TKI treatment, ANKC in patients with opti-
mal response was significantly lower than that at initial diagnosis (P < 0.001) , whereas ANKC in patients without optimal response was
significantly higher (P=0.017). Dynamic analysis was performed on the correlation between the changes in ANKC and the efficacy in
13 patients receiving dasatinib, and we found that in the patients with optimal response , ANKC after 3 months of treatment was signifi-
cantly lower than that at the initial diagnosis (P=0.025) , whereas ANKC after 12 months of treatment was significantly higher than that
at the initial diagnosis(P=0.015). Multivariate analysis showed that ANKC , white blood cells count and second-generation TKI were in-
dependent factors for treatment response (P < 0.05). Conclusion: ANKC in CML-CP patients is an effective prognostic factor for TKI
treatment response , meanwhile patients with ANKC=0.14x10°/L at diagnosis can achieve an optimal response.
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12 P67 410 B 1 L% (chronic myeloid leukemia,
CML ) 2 — P 0 T 200 0 P P 14 4 I
ARG R 9 5 M1 22 5 YL (A K ) £
T 1 Ph e (o /R 71 BCR-ABL it 3 ], 25 5 5 AT 7%
P R0 SOV 1 PR o 1% R UKt 411 11 541 (tyro-
sine kinase inhibitor, TKI) i [A] >k CML &9 2K
T VE R HERE o AT SRR A MR 412 U
(deep molecular responses , DMR ) ¥ [/ fsf, TKI 25434
AR BB SEI T2 5 B JCIR YT 22 i (treatment-
free remission, TFR) o JTAFk , R B8 22 11 ST Rk [ B
T AN R R AERE TRR (B 2R R, I B4
R S ETT 1 AR T A 98 25 05 (natural killer, NK) 4]
RIS A TFR™ . NK 211 Ay — 25 2 22 114 i
LA MR, 38 5 B 2R FL 2R BURLG R0S L2
JHf 55 DAHRH MR S AA S e (14228 | 4 S i W B
Mo HHETIFEE C A BYIL CML R Y NK 4020
REAFAEBIEA , TKIA YT 5 15 %) DMR 1 CML &35, 5
NK 4 i S RE SR P AN [ R BB A2 X T4
52 TKIR YT 19 CML 3, i NK 20 i 46 X (abso-
lute NK cell counts, ANKC) S =8 5840 57697 )
I R AH S i, BOAS SO AT w2 CML A M
(CML-CP) & W12 I Flde 52 TKUIRYT J5 ANKC 1
A PRI SR YT RO (JRYT 3 120 1) FAH DG
GV EEIR =R

1 X&FFAE

1.1 %

PEHL 2014 4E 1 A—2019 4 12 A g 5t E R K2
55— bt & = BE i R HIGA ) 80 1] CML-CP 3 R iF
FEX G . AN AR E : DI I CML-CP 2 Wb i
(20164 [E 1 PEBE 2 (1R IZ W 56 7 E ") ;@
W2 e TKUAYT e A I A R Ak T 4 e
NK 4 FA7]; O ES F RO AT, s AR B TKIL

24 1Y 80 191 i 3 5441 (67.5% ) , L 26 13l
(32.5% ) 3 i 4E 1 44.5 (18~90) % 5 ¥ 12  fir
ANKC 0.26x10°(0~1.51x10°) 4>/L; 24 1] (30.0% ) ik
FH—AC TKIHH 55 JE 400 mg 55 H 17k, 26 141(32.5%)
I — A% TKI JE #% £ Je 300 mg & H 2 ¥, 30 f
(37.5% ) A A TKIAVE JE 100 mg B H 13k, A
WF9E 28 B2 Be e B2 B il , FIr g JB S 8 1
GEh-Sel
12 F#k

[ Sp A KB I ek, R P s At L S A
DA 2] B TKUIAY T FJG 095 i ik 2 40 6 L ]

NK ZHf1(CD3 CD16"FI/a, CD56") Hef3i] , 4545 Rl s Al
A4 I 20 845 (white blood cells counts, WBC) , B
735 ANKC. i X$ii& K CD3-FITC ,CD4-PE,CD8-
APC .CD16-PE . CD56-APC FHi A5 50 B 58 e Hi A
Ko FL[R YN BEHTAAR (BD Biosciences 23wl , 2 [FH ) .

80 4 B ETE TKIVEYT IS 340 H kAT 1 iy
MREEEF T AR ITAG Y 72k, Herb 57 (e
BT 1240 FRRPEAG P &8, 43 4] CML-CP (8 3%
RIS TKUGTT e 34 H 3480 T ANKC; Herfr 13 451)
KPR JIRIT BE NS 3697 E 3 T 124
AR T ANKC, [FBFA T 902 AN B2 I
/IR \BCR-ABLs 7€ 12 G A 4% B | Sokal , Hasford |
EUTOS f&l B2 115355 AT s i s A AR BTk

I7ROTAR R o 2 M R e 2 W SR
Sr e AR : O R N R 340 A 2 AR R4
21 it 35 44 2% K (PCyR , Ph* 4TI <35% ) , [ probms i
i BCR-ABLs<10%3; 121~ BCR-ABL<0.1%; 2%
5k 34 H A58 PCyR (Ph4il il 36%~95% ) , BCR-
ABLs>10% 3 120 H 0.1%<BCR-ABLs<1.0%; Di&J7
PWR 34 AR B 58 4 ML 24 v (CHR) , AT
AT 20 s 1% 2% U0 (CyR , Ph 4B E>95% ) 5 12 4 A
KB 58 YR AL 4 2%/ (CCyR, Ph 4l ig>0) , BCR-
ABL>1%.,

13 %itsrE

K H SPSS 22.0 31 {4 i 17 B 1% 79 T 5 Graph-
Pad Prism 8 #AFHEA Tl . T EFEORH R AR IEA A0
B, A SE B (DU S50 [ M (Pos, Prs) 13878 SR FHEE
ZEK I Mann-Whitney U5  Kruskal-Wallis 6
65 43 BTk ST AR AR 2 1) 2 S L X AE AR SR A Wil cox-
on FR A B . T B0C7 R 1] Fe AR R 5 A6
iz 321 TAEFRE (receiver operating characteris-
tic, ROC) fH £k 75 5] ANKC . WBC 5 £E cut-off { . —
JG Logistic [BIH 43 HTARYT SOV R K 2 . P < 0.05
hESAGIFE .

2 # R

2.1 CML-CP % & K6 AR 547

HH 2R 1 AT 0L, 34T Sk s sy iy s A 3R 51 41
R RYT R 29 1] . #1112 ANKC #1112 WBC EU-
TOSPE43 TKI AP 2 AE 3 4N T 38 fe A S 1o F& 15136
IR A A LA St 22 7 (P < 0.05) o P51 .
AR W12 /T BT BCR-ABLs e (8 A% 7 |
Sokal ¥¥-43 . Hasford ¥F-43FE4H [B] T4 124 22 5 (P >
0.05).
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WAL, XSO, A, 25 NK 2026 S 012 M A 200 6 P 100 0 201 B 5 TR A 7 RO HY
T EL) ], B EERR R4 (F AR BR2ERR) L 2020,40(7) :991-995 - 993 .

2.2 A1 ANKC 53897 BROR 6 % &

e 34~ H AT RO, 32 H ROC i Hrwl iz
ANKC XHEST SO i B, 75 2 i 2 1R (ar-
ea under the curve, AUC) & 0.666 (95% CI: 0.537~
0.795) , i 3 fiw K 298 8 B0 2 d5c £ cut-of(H A
0.14x10°4N/L, R BUE 90.2% , F# 51 58.6%., MK
ANKC 73 NP4 :=0.14x10° LA H < 0.14x10°4/L
2H. [ARERTA53] WBC e cut-off i 129.47x10°4~/L
(AUC=0.749,95%CI:0.635~0.863 , R ¥ 69.0% , 5
SEE74.5%) , VAL AP - =129.47x10° /L Z1 A0
< 129.47x10°N/L4H .

HR1P P<0.05 H R, LFEWIL ANKC . P
12 WBC . TKIFiZEFI EUTOS #4340 A Z R % Logistic
[ 37, 45 0] I ANKC=0.14%10°4N/L 2 3 H
s A RN S A bR . P T 1240 R
7 RN 22 R B, A3 BIAR R 255 . sesh — A TKT
TRIT R R N ST S R R, WBC=129.47%10°
MNLEETRIGST ROVAE(F2) .

2.3 BFFETJE ANKC 99 3h & AL

80 il & A 43 I B AR IR T 34 H iRl
BT TIRIT IOV A ANKC B850 M. 1897 IO P-4
7226 Bk IR N, 17 B S RGTT R 454
ANKC 382810 K B, e AF 0 2 19 ANKC HewIi2
B @ 3 BRI (P < 0.001) 5 1 & 45368 97 2% AL 1
ANKC BAZH 2T 5 (P=0.017, K 1A B) .

A B3BIEBHETEWIZ 36975 3 1240 H i T
TIRYT ROV BIPEAL FIANKC ARG . Hor 9/13 4]
(69.2%) TEIR YT 34 A Bk i e R g, 124~ B A7
iR N . EC L% 9 Bl IR IT IR 34 H
) ANKC B2 B 2 F B (P=0.025) ,(HIGYT 5 12
A ANKCH B & TR 2B IT E3 A (P <
0.05) , 1M 4/13 &5 1R Y7 S MUE A 1) ANKC 22 A6 TG
Giit#E X (P>0.05),

3 % iR

NI G B B A T 73Sy A S B RIE IO SR 2

&1 CML-CPEE3INRBTRESIRKFIENRXF

Table 1 Relationships of 3-month treatment response and clinical characteristics in patients with CML-CP

Il PR 7Rk S (n=80) R (n=51) A TRYT R M (n=29) P
(%) 44.5(29.0~59.0) 49.0(31.0~59.0) 38.0(27.5~59.5) 0.378
PN [ (%) ] 0.229
5 54(67.5) 32(62.7) 22(75.9)
8 26(32.5) 19(37.3) 7(24.1)
TKI[n(%) ] <0.001
—R (P EEE) 24(30.0) 7(13.7) 17(58.6)
OB AU 56(70.0) 44(86.3) 12(41.4)
WBC(x10°/~/L1) 105.5(45.7,211.1) 79.9(37.5,132.8) 183.0(104.5,277.9) <0.001
ANKC(X10°4M/L) 0.26(0.16,0.38) 0.29(0.18,0.49) 0.20(0.07,0.33) 0.014
I/ (X10°4~/L) 394.5(276.3,642.0)  388.0(313.0,707.0) 397.0(233.0,570.0) 0.360
BCR-ABLs(%) 109.8(70.4,158.5) 104.6(71.9,152.9) 121.3(54.0,165.5) 0.886
Petadk[n(%) | 0.545
2 50(94.3) 31(91.2) 19(100.0)
MR Nz 41 3(5.7) 3(8.8) 0(0.0)
Sokal[n(%) ] 0.801
s 39(48.8) 26(51.0) 13(44.8)
s 32(40.0) 20(39.2) 12(41.4)
[E3 9(11.2) 5(9.8) 4(13.8)
Hasford[n(%) ] 0.314
s 46(57.5) 30(58.8) 16(55.2)
s 28(35.0) 19(37.3) 9(31.0)
[ 6(7.5) 2(3.9) 4(13.8)
EUTOS[n(%) ] 0.024
fifs 72(90.0) 49(96.1) 23(79.3)
53 8(10.0) 2(3.9) 6(20.7)
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Table 2 Multivariate logistic regression analysis of treatment response
31 H 127H
R OR(95%CI) P{E OR(95%CI) P{E
TKI(—f{vs. =A%) 0.087(0.023~0.331) <0.001 0.083(0.012~0.593) 0.013
WBC(=129.47x10°4~/L vs. <129.47x10°1~/L) 0.161(0.042~0.611) 0.007  0.132(0.020~0.856) 0.034

ANKC(=0.14x10°4/L vs. <0.14x10°~/L)
EUTOS (ffKws. 1)

4.244(1.015~17.745) 0.048
2.354(0.304~18.207) 0.412

20.811(2.258~191.784) 0.007
28.867(0.733~1 136.312) 0.073

A 50 P<0.001 B0,
2 =
5_ 1.5 5_ 1.5
(=] [=)
X 1.0 X 10
z 2
<05+ <05
< <

0.0 0.0

P=0.017 C P=0.015
| — |
0.8 P=0.028
| —
P=0.025 :
| ——|

o
(o)}
1

ANKC(X10°4M/1)
o o
S} ~

W IR 34

WTET TR 3

o
=}

RITRHT AT A RITR
3P 1210

A:TKIAYTJR 340 H IS IR 4 ANKC IS 4K (n=26) ; B: TKIIAYT A 3 D B S ARIT R M#E ANKC AL (n=17) 5 C. ISV E e IR)IT IS

AN ANKC 37357246 (n=9)

1 TKIETTAI.J5 ANKC HE L
Figure 1 Changes of ANKC before and after TKI treatment

NK 20 1 Sy (514G G e 1 5 22l BB 4 , 72 CMIL )
By A AR R FEEAE A . RPN 1R CD56 4T
Jit 8 AH X 85 BE AT DL 4y Sy 2 AN BE L, CDS6M A
CD56"", {45 F L AFFE T IRk A 2L, HAT 43
i R T ) CDS6™ Il L RE T, e & 2 T
A1 E L, BE PRI T RAE RN LA K 2% 1L HH 5 T B 4
FREEVE A . NK 20 16 ) 8 9 98 05 A 080 200 b =% 1
AN [ R SCTS SZ AR SZ A AR BIAS [F) 2R 11 32 1A
(R R G I i B 2 R S i | N A5 77 i |
B, [ TR i 2R i MHC 1 28 0F &2k,
5 NK 402 i 6% MHC T 28507 B9l 2 1A it 2%
Aol WM S5, e R ME R R,
NK 40 H30E 32 AR 25 G, il NK s 4k, & 45240 A
BEVEH il B T R SE R i
REAEWFSE & B2 BT CML 2 2 NK 4 o177 i
B, 22 B0 Sk AR B 1 A L AORE RE T A2
CD56""NK 4 it L 151 K i AR L 00 32 AR 3R 2
AT ] SZ ARG 0, S FLRE G B R B
Rt — R R ST I ANKC 5 TKI
TBIT ROV AR SR R E R D . AWFSE & 3 CML-CP
FBEWNZ ] iE5 ANKC 2 0657 5 HE SN (R Sy 5%
M PR 25, 3 5 TR A e e 9 T 4 1 I L 8
IR B L R K B A4 bk B R A A —
A, FoAT & B2 WBC<129.47x 10° /L Fil — AL

TKIJA 7t VA7 Fe R S A A 7 2 i R 2, S5 A0
KARIE " A SCRGE T TSR e
LR NK A A AR S , Hor & Bs 24 i ANKC
ML, TFR K585 5 CD56" NK 4 i 5 , & & Rk
B AT DA, YA YT T NK 203 R AE g
AFAEBIEA , 2 ANKC A8 i), PH B 2 a8 NK 41 i
AR5 w8, AT LA & HE AR X A B CMILVE T, T
BB IIRTT RN o

AWK B B EIRYT IR 3 A
i , BCR-ABL 2t Jifl il T [% , ANKC 4112 B B i
B . A SOk RS 78 CML O Kok ) ML) i
Hh R B, K2 i +EL 40 A B0 40 ] I NK 4 i ]
F6r 1 %) BCR-ABL PHA% , 400 CML f9 %5 955 9 HA A7 AE
S NK 0 , 20 TKUA 0897 5 5% NK 41
gD o XOEAF# RS T ASESE o ANKC 728 4k, B
3N AIRIT A RN ANKC 2P0 R ka3

TE B 2550 BT ANKC 2B 46 15 97 3300 AR D6 st
120 H Bk fe s vy i £, H ANKC 7E7R97 3
A A B B PR VYT 12 A B s T
W2 ANKC, 3% Fh 228 K B 7E TRV T i # v,
CML 8 19 NK 4 i Ae 2o K oheg & T2k,
A SCHRRGE CML A B2 B NK 20 gk & R
Y245, 1E 35 %) DMR J , NK 41 i b 051 K $cit 34
FEPH Ay o ) R R A e B e o T R A 3
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