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Predictive value of LDL-C/HDL-C for deep molecular response in patients with chronic
myeloid leukemia in chronic phase
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[Abstract] Objective: To investigate the predictive value of lipid levels on response to therapy in patients with chronic myeloid
leukemia in chronic phase (CML-CP). Methods: The clinical data of 453 patients with CML-CP were retrospectively analyzed. Serum
lipid levels were compared between groups. Logistic regression models were applied to analyze prognostic -related factors. Results:
Patients with CML showed low total cholesterol (TC) , high - density lipoprotein cholesterol (HDL-C) , and low - density lipoprotein
cholesterol (LDL-C) levels and high triglyceride (TG) , TC/HDL-C, non-HDL-C/HDL-C, and TG/HDL-C levels compared with normal
controls (P < 0.001) , and no significant difference in LDL-C/HDL-C (P > 0.05). The changes of blood lipid profiles in different age
groups were consistent with the overall trend, and post - menopausal patients showed high levels of TG and LDL-C. Lipid levels
recovered significantly at the time of achieving major molecular response (MMR ) and deep molecular response (DMR) compared to the
initial diagnosis. Patients with DMR showed lower LDL-C, TC/HDL-C, LDL-C/HDL-C, and non-HDL-C/HDL-C compared to
patients with MMR (P < 0.05). Multivariate logistic regression analysis showed that LDL-C/HDL-C (OR=0.511, 95%CI : 0.330~
0.793, P=0.003) , Sokal risk score (P=0.016) and duration of TKI treatment (OR=1.025, 95% CI: 1.013~1.037, P < 0.001) were

significantly associated with the achievement of DMR. Conclusion: Lipid metabolism is disturbed in patients with newly diagnosed
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CML and TKI is effective in reversing the lipid profile. Lipid level monitoring is important for efficacy assessment in CML patients and

LDL-C/HDL-C can be used as an independent predictor of DMR.
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LDLR) Iy 3R 3K J2 Hoplvr A R U5 B2 [ Ui,
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Figure 1 Flowchart of patients’ selection
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K OLIPAS AU2700 4= [ 8l A= 4k 50 B4 B A Rz i
EFIE TC. TG \HDL-C . LDL-C /K-, AEE 2R
F5 FH AH[E B (non-high - density lipoprotein cholesterol
non-HDL-C) /K=l % TC~IfiL i HDL-C, "] J& 0
S TCIEHHE A 3.00~5.70 mmol/L, TG IFH# {HE
Fil 7 0~2.25 mmol/L, HDL-C 1F % {4 i [l & 1.03~
1.55 mmol/L, LDL-C IE# {H{E 24 2.60~4.10 mmol/L
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SRR, AL HE O M 35 1% 2% SO = 58 4 2 i 35t A%
24 I W (complete cytogenetic response , CCyR) ; @43
F2A N : MMR,, 4324 2 4.0 (molecular response
4.0,MR4.0) , 2> F= 2 i 4.5 (molecular response 4.5,
MR4.5) , 4 T 2 2 W 5.0 (molecular response 5.0,
MR5.0) , 43 T 2% JC ¥ K ] (undetectable minimal
residual disease, UMRD). DMR £J#5 UMRD £1MR4.0
KU ES

453 515 v 103 BIABERfI2 5 R TABEkts
A FAE W 4322 SO, 75 b 350 4] 8 8 2R AT TR
AT ROEAY, 52 40 ] B R IK ] CCyR, 48 iR
IEMMR(E A E] CCyR), 51 FliLE] MMR, 211 ] 3%
iLF|DMR,
1.3 “%itsusx

JiF A K3 % F SPSS26.0 . GraphPad Prism8.0 Al
L QL SR RS W e o 2 S P i e s S S A E
I3 R A AR R OT RS . IR IEZS 23 A1
HYTHEE R B bR i 22 (3 £ ) 2o, A [R] U4
R A5 5 AR IE S A T ORER A2 £k (1d 43

(K0 (M (Pas, Prs) 1375, W 20 6] L 38R JH Mann -
Whitney U5, 240 LEECR B2 5 22500, A
P b #82R FH LSD K 56 o W FH Logistic [0] 5 45 7 45
2 DMR A7 AHOC R 2, 108 FH R A4 A9 rms 2
o T S A G PR R R B 2 PRI B AY S ik ¢ 5 5
(c-index) FIWrF 2k EI G TN RE /7 . P < 0.05 2 25 5%
HAG L.

2 # R

2.1 CML & Fanib et ffis K- 55 B3 Ad rhdi

453 41 CML-CP H h 376 (RGN 1 W12 IR /K
S, Horb 58 239 4], 4 137 9], SF AR IR Ky (44.87 +
1527)% . 4112 CML-CP B3 5 1F % Al R4S
TEFTIMLAR KA T E A (2 1), PR AEAF IS A0 He
B b2 RS X (P> 0.05), SIEW AME,
112 CML 4 238 TC . HDL-C . LDL-C Fl non-HDL-
C 7K1 (P < 0.001) , TG . non-HDL-C/HDL-C ., TC/
HDL-C.TG/HDL-C /K (P < 0.001) , LDL-C/HDL-
CIKFAEMIZ 2 8] 25 5 ot 24 L (P=0.099) .

F1 42 CML-CP £E5EE AR MmASKF L

Table 1 Comparison of blood lipid levels and lipid ratios between newly diagnosed CML-CP patients and normal controls

(x+5s)

I R W A (n=315) 112 CML-CP(n=376) P{H
FHR (R 46.70 + 14.14 44.87 + 15.27 0.100
BE[n(%)] 190(60.3) 239(63.6) 0.380
TC(mmol/L) 4.95 +0.68 3.66 + 1.10 <0.001
TG(mmol/L) 1.18 £0.55 1.75+0.92 <0.001
HDL-C (mmol/L) 1.31+0.20 0.91 +0.27 <0.001
LDL-C(mmol/L) 3.16 +0.63 2.26+0.78 <0.001
non-HDL-C (mmol/L) 3.64 +0.65 2.76 +0.94 <0.001
non-HDL-C/HDL-C 2.84 +0.67 3.13 +0.98 <0.001
TC/HDL-C 3.84 +0.67 4.13 £0.98 <0.001
LDL-C/HDL-C 2.47 £0.54 2.55+0.75 0.099
TG/HDL-C 0.94 +0.54 213+ 1.40 <0.001

ML 7K T BE A e 15 1 T, 28 50~60 %7 35 %]
e, HE B TRUESA I PR, ThEE L rEig
KR T B AR )5 B2 T, W R T A i
Bk P, FAT T B AT A R 4R B ok 41, o
H<20 B U 21~45 % 21 (46~65 5 =66 2, Xf
TR, A2 (< 50 %7, pre-menopausal ,
Pre-M, n=80) fl4t 2 )5 (=50 % , post-menopausal ,
Post-M , n=57) , Fb AN [A) 211 51) H 35 1M As /K - 5 1E
WA 2ZES . G RWNER 2 Frs, AR IS B
HIE®W NZE 256 gt 3, 5 ik E s

—3(,{H TG . non-HDL-C/HDL-C HI TC/HDL-C 7K *F-
TE <20 % 41 fl=66 % 41 Ji 2= 5+ , HDL-C /K V- 7E
<20 T, SIEFW AMLIL, LT B
BRI A TC . HDL-C /K FI TG . LDL-C .\ TG/HDL-
C /K35, H TG . LDL-C 1 TG/HDL-C 7K -7 48 25 14
5 i E TR (P <0.05,52),
2.2 CML B H L2 5 F 5 5% M5 dfig K -F e 5
BEJSFRATT LA T CML-CP B Z W12 I LA B ik 5]
SRR AR K. FEZ TKIIRYT S, MMR
ZHF1 DMR 21 #2.3 TC .HDL-C 1 LDL-C /K -84 | T,
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Table 2 Comparison of blood lipid levels between CML-CP patients and normal controls in different age groups

I AE7KF- 1EH (n=315) <20 % (n=20) 21~45% (n=169)  46~65% (n=157) =66 % (n=30)
TC(mmol/L) 4,95 +0.68 3.06+0.76™ 357 +1.107™ 3.85+1.067™ 359 +1.28"
TG (mmol/L.) 1.18 £0.55 1.56 +0.58 1.69 + 0.88™ 1.88 +0.98° 1.53 +£0.89
HDL-C(mmol/L) 1.31 £0.20 0.77 £0.17 0.88 £ 0.26™ 0.95 +0.29™ 0.93 +0.26™
LDL-C (mmol/L 3.16 £ 0.63 1.90 +0.56™ 220+ 0.77" 237077 2.23+0.92™
non-HDL-C/HDL-C 2.84 +0.67 3.03 + 1.06 3.12+0.98" 3.19 +0.94™ 297 +1.21
TC/HDL-C 3.84 +0.67 4.03 £ 1.06 4.12 £ 0.98" 4.19 +0.94™ 3.97 +1.21
LDL-C/HDL-C 247 £ 0.54 2.52 +0.84 2.54 £0.75 2.58 £0.71 2.47 +0.93
TG/HDL-C 0.94 + 0.54 2.16 +1.02™ 2.10 + 1.327 223+ 157" 1.80 + 1.04™

SIEH A, P <0.01,™P < 0.001,
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Figure 2 Lipids of female patients before and after menopause compared with normal controls
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1 DMR B 3T MMR 2 3% % i, LDL-C |
TC/HDL-C . LDL-C/HDL-C Fl non-HDL-C/HDL-C /K-
FAR(P<0.05,K3), CML B F LB T+
MREAKFARE IR Ko 7300, HHER 44 57
X AR 52 e, FATT e T MMR 2H A DMR 2H %
PR B85 v ot 20 SO T RN s 28 3 S I RS KT 2L AE
TC.TG .HDL-C 1 LDL- C7J<I|ZJ:Z)%#%%YI‘M£
(#P>0.05),

T RS M KX DMR A8
FATH DMR (n=211) FI MMR (n=51) B & IfiL 5 7K F
LR IR T B (e 3) . PRl B B FEAE IS 1
AR, A Tod O R I W PRI A I ik FH 9

E25%) b CW 255 (P > 0.05), DMR 413 Sokal
PEOMRSE 5B He %5 5 (P=0.008 ) , H. AR TKI 24
BEE £ (P=0.021), TKIIAYT B} A B &4 F MMR
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Figure 3 Lipid profile of CML-CP patients at different molecular response stage

M WA T MMR 2 (P <0.05) ., PiZH 7 LDH
TG .HDL-C fl TG/HDL-C /K I 22 7 T4t 22 X
(P>0.05),
24 % B % Logistic B3 547 DMR #4 1k 48 % B &
B 7E MMR 8 R IR 7K -5 DMR 9 AH ¢
P FRATE BT T RN R 8T, #5945 P < 0.1 B9 IA
(LG FI | Sokal PF4Y (TKIFH 25 364 | TKI IR Y7
i 6] . TC . LDL-C . non-HDL-C . non-HDL-C/HDL-C .
TC/HDL-C A1 LDL-C/HDL-C) 24 A 2 [H 2 Logistic [F]
A AL, 25 5 5 R TKI IR Y7 B[] (OR=1.025, 95%
CI: 1.013~1.037, P < 0.001) . Sokal 343 (P=0.016)

1 LDL-C/HDL-C (OR=0.511, 95%CI : 0.330~0.793
P=0.003)J& DMR [l AH G 2R (R 4) . BT 2
& Logistic [B1 9 & B A7 AR 4 i 51 26 [
AU 4) , WAL ¢ F850CR 0.780(95%CI: 0.709~

0.851,P < 0.001) , ARG K X DMR B —&
AN E
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MAE ST T — R IE S5 (HiS A4

P R 2 T I 1) < 23l Jik ok A A A R R Gl Ky
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Figure 4 Nomogram based on the logistic regression model
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Table 3 Comparison of baseline characteristics between the two groups of CML-CP patients

I PR 2 Ak B (n=262) MMR (n=51) DMR(n=211) Py

i [n(%) ] 0.083

<20% 8(3.1) 4(7.8) 4(1.9)

21~45 % 97(37.0) 22(43.1) 75(35.5)

46~65 % 124(47.3) 20(39.2) 104(49.3)

=664 33(12.6) 5(9.9) 28(13.3)
P n(%)] 0.298

Hk 165(63.0) 28(54.9) 137(64.9)

Y 22 I Lok 48(18.3) 13(25.5) 35(16.6)

Y 2 W) 2ok 49(18.7) 10(19.6) 39(18.5)
Sokal P43 [n(%) ] 0.008

s 197(75.2) 30(58.8) 167(79.1)

e 53(20.2) 18(35.3) 35(16.6)

e 12(4.6) 3(5.9) 9(4.3)
TKI[n(%)] 0.021

e 101(28.9) 10(19.6) 78(37.0)

ZARTKI 249(71.1) 41(80.4) 133(63.0)
TKIIGI7FHE () 46(19,78) 17(11,42) 51(25,83) <0.001
% [n (%) ] 4(1.5) 0(0) 4(1.9) 0.999
(%) 28(10.7) 6(11.8) 22(10.4) 0.801
BRI [n(%) ] 10(3.8) 2(3.9) 8(3.8) 0.999
N FARE 25 n(%) ] 13(5.0) 0(0) 13(6.2) 0.999
LDH(U/L) 214.2 + 68.36 217.5 +51.40 2134 +71.94 0.701
TC(mmol/L) 456 +1.18 486 +1.03 449 +1.21 0.047
TG (mmol/L) 1.47 +0.99 1.45 +0.91 1.47 + 1.01 0.903
HDL-C(mmol/L.) 1.25 £0.33 1.22+0.28 1.26 + 0.34 0.385
LDL-C(mmol/L) 275 +0.88 3.06 + 0.75 2.68 +0.88 0.004
non-HDL-C (mmol/L) 3.31 +1.08 3.64 + 0.94 3.23+1.10 0.014
non-HDL-C/HDL-C 277 +1.03 3.10 + 0.97 2.70 +1.03 0.012
TC/HDL-C 3.77+1.03 4.10 +0.97 3.70 + 1.03 0.012
LDL-C/HDL-C 230+ 0.80 2.60 +0.76 2.22+0.79 0.003
TG/HDL-C 131 £1.10 1.29 +0.96 132+ 1.13 0.878

%3 %EZ= Logistic B39

Table 3 Multivariate Logistic regression analysis of independent correlation factors of DMR

A1 B Wald P1H OR 95%CI
TKIIAYF I [H] 0.025 16.516 <0.001 1.025 1.013~1.037
LDL-C/HDL-C -0.670 8.987 0.003 0511 0.330~0.793
Sokal 43+ — 8.304 0.016 — —
ILfE (SR — — — — —
e -1.091 8.187 0.004 0.336 0.159~0.709
e -0.598 0.582 0.445 0.550 0.118~2.555

kot AL AT AL DL K 2 FPg i s ARG A4 % W3 R, TC/HDL-C \ TG/HDL-C Flnon-HDL-C/HDL
PERpIRES . ARFSE B IS EEE AL, 9712 CML-CP -C F{H B & T}, LDL-C/HDL-C Tl B 2% 5%, HAE
B TG /KB & T, i TC . HDL-C f1 LDL-C K F  KNREIAERS B R — 20, S5 okl
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H I N TG M LDL-C /K-,

AWFFE KWL CML-CP 3 TG /K1 T+
o, FRATTHEI 12 8 R A S P R 5 ko 2
KB AN A o BB RN 2 A
BREE 1, CML 83 P I 40 A5 Bk 28 1 4 ik
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