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Abstract

Objective: To analyze the difference of blood glucose and lipid metabolism in triple-negative
breast cancer (TNBC) patients after chemotherapy with standard regimens for the first time, and
to analyze its influencing factors to provide evidence for monitoring cardiovascular risk factors in
TNBC patients after chemotherapy. Methods: From January 2013 to January 2020, TNBC patients
who were admitted to the Affiliated Hospital of Qingdao University and received chemotherapy for
the first time were collected. By monitoring the blood glucose and lipid levels before and after
chemotherapy, the changes of blood glucose and lipid metabolism and its influencing factors are
analyzed. Results: 251 TNBC patients were enrolled. The median blood glucose levels before che-
motherapy were 5.13 mmol/L, lower than 5.59 mmol/L after chemotherapy (P < 0.05). The me-
dian total cholesterol (TC) levels before chemotherapy were 5.17 mmol/L, lower than 5.64
mmol/L after chemotherapy (P < 0.05). The median low-density lipoprotein (LDL) levels before
chemotherapy were 3.00 mmol/L, lower than 3.34 mmol/L after chemotherapy (P < 0.05). The
menopausal status of patients is related to blood glucose, TC and LDL metabolism. Different che-
motherapy methods, chemotherapy regimens and the length of the chemotherapy cycle are re-
lated to the blood glucose and blood lipid levels (P < 0.05). Conclusion: TNBC patients may have
blood glucose and lipid metabolism disorders after receiving standard chemotherapy for the first
time. It is necessary to pay attention to the increased potential risk of cardiovascular disease in
TNBC patients after chemotherapy.
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1. 5|8

FLRRIEE 2 Nk foc s WL R R 2, = B AL B (TNBCO) /N FLIRE — P IR A I R 2, 5
W2 BRI N R A KR F324K 2 (Her-2)¥ AN RIE M FLIRAE, 29 & BTl LR 1 15% (1],
Aoz, BA®REZNERE, 5 RMER] 2] [3]. HATEX TNBC 6T AR —, BEX L,
PU Her-2 JNERELIANA YT LA R N b ity AU, 2 G 2% I 5%, e TNBC
B WA B EEAEA[4] [5]. AFLBRE AR IO 2 M LI AORTEMR, 50 U8 RGN AT VF 2 3%
R A AERR R 2, Flin s s i AILESE[6] [7], BEER ARG T FRMD, JLIRE RN
AFEIIFBEIAWTIER:, TR KALTT 5 3RAF K S AL A7 1) 7L s R8T W P O LA 2R 0 0 XLt AE A
W o AT BT FT S A 0T LR P R ) IR A 7 A s IR, EROE B S5 R AT A ZE 5 (8] [9]
[10]. TNBC RHiAI7 FBUNJRRIE, SABGI TR EZIRIT TSR, HATLr X TNBC & M i fg
ARBPIR B RI2 M G AN BB, 607 AT Re it B3 05 o LA L DA 53 B8 3 atup IR AR ) 7 5, Bl
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M 2R S8 R KSR 0, B 32407 ) B W RE & Bk K T T IOV AR LS R GERN . (I, R TT
TNBC & B AT RO TR Jm MUE MU IR FE AR AT AR AE, - Hr s b . i AR A2 AL I R
A3 AT REN TN FF FEAK TNBC [ 5007 Ja R B I 2R G 1 KU 3 (AR B

2. NS

1) BB R EL 2013 4 1 H~2020 4 1 H AR T 5 K2 bt & B2 Be s 12 91 400 2 2 K S i AR 2
() = B LA (TNBC) 5 251 B, SEMSVEHE 24~75 %, “FIIER N 54 & GINFrE: 1. BNk,
2. BEBNE REZBUMRIRTT, HAERERIT AT o HEER AR AR FEBR RO . B RGMR
T3 S B T HAR AL R (1 83 . BE90 3RS 9T S R B e 2 e A0 B2 53 St o S8 I PR B 22 R 0 A
1.

2) AR R S S R R, S BT RRTT RAT BT . TR BT R AT T RIRTT BT
GEMEAST . AT T Rk FIELARESE (hEbUEh SRR SRR S0E) , 69T A
AT (B EIRA LK), FEC-T (RURMEIE + RIFE + BRI T BUEZ ) AC-T (B + B
WGP T2 ) TC (R KBREEIEIZ). TAC (B2K + B + ML), HAhT7 2. B4
POy A WHO 2% 38, Ml AJCC FU M4y BIFRECE 7 BOREAT Im IR 70 11, ARG B E 1A%
LSS AT TNM A1 11] [12]5

3) RAEEF AT RIAARAR T BRALIT 5 I MR A, HEAT RS ISP A I o el 228 A«
MkE: 3.90~6.16 mmol/L; MJHEEE(TC): 2.32~5.62 mmol/L; H il =F&(TG): 0.30~1.92 mmol/L; K35 F
g H(DL): 1.90~3.12 mmol/L; &% E g% H(HDL): 0.80~2.35 mmol/L [13][14].

4) GiitEJrid: RH SPSS 21.0 AT G401, RS H TR £ R, ESBRME%
THREERL, P<0.05 WNEFRITEER.

Table 1. Clinicopathological characteristics of 251 patients
F 1. 251 BB EIRRRIEFEIFE

I PR S5 BRARFALE 1% H o (%)
% 163 65
Rzt 88 35
SR EE A
RS 208 82.9
el kUL B ] 3 1.1
R 15 6
ot 25 10
T F # (kg/m”)
<185 6 24
18.5~23.9 100 39.8
>24 145 57.8
i PR 43 39
g ] 80 31.9
11 122 48.6
1 34 40 15.9
IV 9 3.6
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Continued
g7 75
BT 216 86.1
WY 26 103
Ui ST 9 3.6
W75 &
AT 7 2.8
FEC-T 16 6.4
AC-T 193 76.9
TC 13 5.1
TAC 11 44
Fofth gy %= 11 44
17 A
<4 JAIH 15 6
4~8 JE 203 80.9
>8 J& ] 33 13.1
3. &R

1) TNBC EHWITRI 5 MBI e bn AT I LR (R 2): BT AT A7 5 A7 Uk 7K 75 51l
A: 513 mmol/L 5.59 mmol/L; fLJT R Ji ™AL TC K F437°4: 5.17 mmol/L. 5.64 mmol/L; 4bJT Rl
JaH 7 LDL 7K“F43 314 3.00 mmol/L. 3.34 mmol/L; ZR¥EA RT3 (P < 0.05). WI7 )5 TG I
HDL /K547, Z RTS8 (P > 0.05).

Table 2. The difference in blood glucose and lipid levels of 51 triple-negative breast cancer patients before and after chemo-

thera
*® z.pzys | BI=FAMFLARE B EITA. FOELEXKFENESR
NN ES v G
R F 7 P
NC) ()
Jlik7; 48.996 <0.001
T 222 29
W7 s 154 97
TC 8.803 0.003
AT T 157 94
WIT 5 124 127
TG 3.183 0.074
gl 200 51
WIF g 183 68
LDL 16.474 <0.001
ST T 130 121
7 5 85 166
HDL 0.580 0.447
A7 R 246 5
W7 A 249 2
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2) TNBC &3 I R B AR AR ST R 5 AR ARG R T RICE 3), DAL MARAE
BRI ALILEE . TC. TG, LDL Al HDL KV 2 5 ¥ B A Giit 25 (P < 0.05). RB{EEL < 18.5 kg/m’.
18.5~23.9 kg/m*. >24 kg/m* B I h AL LB AT P A7 TG KT 257 A G278 (P < 0.05). 4142257
H5EF )AL TC M LDL 7K-F 2 5 AH(P < 0.05), 51, TG A HDL AL G5 (P > 0.05), K3 HHS
R )& U3 TR AR KT 22 3 TE R (P > 0.05)

IT IR 4), BB R4 B b AL mpE. TC A LDL /KF 25 BA G i35 (P < 0.05). &
JRIE%L < 18.5 kg/m’. 18.5~23.9 kg/m’. >24 kg/m” & KIIMLPE. TC Al HDL /K12 7 B A it & (P <
0.05) o 1 22287 55 F 35 1 AR AL TC 7K 22 3 AH 9% (P < 0.05), 5 fiLkE . TG LDL A1 HDL 4R £ %(P > 0.05),
I R 73 5 £ 1 5 TOURE B0 B A /K ~F 22 5 331 JE (P > 0.05)

Table 3. The relationship between clinicopathological characteristics and median blood glucose and lipid levels before che-

motherapy
< 3. W TR ARTRIESFHIE S AL AE I AE 7K F A % F
I RS AIE Wail I TC TG LDL HDL
Refpzz 4.92 4.62 1.07 2.66 1.40

JEESR o4 5.20 5.43 1.35 3.12 1.50
P <0.001 <0.001 0.003 <0.001 0.026
<18.5 474 5.17 0.95 2.96 1.45

18.5~23.9 4.96 5.18 1.05 292 1.50

(NTEiEE
>24 520 5.16 1.36 3.02 1.43
P1E 0.009 0.783 0.015 0.489 0.051

I 5.10 5.09 1.07 2.85 145
I 5.15 522 136 2.97 1.47
I PR 53 A I 5.08 5.57 1.14 327 1.52
v 5.14 532 1.65 2.94 1.47
PE 0.557 0.453 0.073 0.324 0.978
RS 5.14 5.29 1.26 3.03 1.48
R PE/N 523 5.03 1.17 3.12 1.56
HI 5T el 4.96 4.29 0.91 2.32 1.32

Hht 5.04 5.02 1.45 2.81 133
P1H 0.790 0.001 0.258 0.027 0.239

Table 4. The relationship between clinicopathological characteristics and median blood glucose and blood lipid levels after

chemotherapy
F 4. WITRIGRFBIEFIFES PALMAEMBE K FHI X FR
I R ARAE S % TC TG LDL HDL
KU 5.47 5.26 1.27 3.20 1.40
H&RE B4z 5.76 5.83 1.39 3.47 1.44
P1a 0.033 <0.001 0.063 0.001 0.334
<185 7.03 6.47 0.85 3.68 1.89
5 18.5~23.9 532 5.42 131 3.23 1.43
LN
>24 5.76 5.76 1.37 3.39 1.41
P{H 0.004 0.033 0.133 0.117 0.009
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Continued
I 5.74 5.60 1.26 3.44 1.43
I 5.73 5.61 1.46 3.24 1.43
I A 73 4 11 525 5.83 1.45 343 1.46
v 5,29 5.00 0.96 2.97 135
PE 0.418 0.735 0.174 0.464 0.875
RS 5.71 5.72 1.34 3.38 1.44
RN 5.19 5.87 1.48 3.47 1.47
HYE A HERE 532 4.95 1.28 3.05 1.28
Fhth 5.75 5.20 1.34 3.00 1.43
P1E 0.325 0.028 0.779 0.092 0.657

3) g7 5 AT %O TNBC BB ALIT R 5 MBRCEAS TR AR S (2 5): $32 4 BhLyT (1)
TNBC E#FITHT. J5EE MBE. TC Al LDL /KF2 7 BA Uit 5 (P < 0.05). #5328t Bk 7 Kb
BALTT I BB T 5 S TR K T L2 (P < 0.05). ALy I < 4 BRI EE, B TG K TLELST
By JEAFEZERINP <0.05), HABTeRLER . RUERLTT N 4~8 I BEE TR, 5
S IR I8 AR PR AT AE 2 5 AT R > 8 R &, AT R S IRV TC A LDL 7K~ AF-7E 2 (P < 0.05).

Table 5. The relationship between chemotherapy methods and cycles and the blood glucose and blood lipid levels of patients
before and after chemotherapy

#=5. WIrAARARESBEWTE. FMEMEKFHXHR

WY 77

G

L)

<4 R

4~8 JE 1

>8 J& Y

o4l
aNdil)
W7 s

P1H
ANgi)
W7 )5

P1H
ANl
Wiy IE

P{H
g7 T
W7 5

P{E
37 T
W7 5

Pl
g
W7 5

P{H

Uk
5.24
534
0.694

<0.001

TC
5.28
5.61

0.227
5.16
5.64

0.001
522
4.71

0.798
5.40
6.03

0.148
5.08
5.38

0.241
5.20
5.64

0.003

TG
1.06
1.22
0.314
1.24
1.36
0.162

0.92
0.161
0.98
1.50
0.026
1.45
1.76
0.715
1.23
1.31
0.457

LDL
3.02
3.28
0.337
2.97
3.36
<0.001
293
2.77
1.000
3.38
3.54
0.367
3.00
322
0.419
2.94
3.36
<0.001

HDL
1.44

0.714
1.46
1.43

0.840
1.53
1.33

0.798
1.46
1.46

0.624
1.36
1.45

0.837
1.47
1.43

0.855

4) T 75 TNBC BB AR Ja IBA A IR R 2 (55 6)

: ¥% FEC-T /5 £4bJ7#J TNBC
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BFAITHT . JE R AL MR K 22 7 B St AR (P < 0.05), ARSI Z 7 LS = (P >
0.05). ¥ AC-T J7 £MJ7TH TNBC 3, Jrar. SR ALy, TC 1 LDL /KFZEREFA S ¥ =
X(P<0.05), #3% AT\ TC. TAC HIH Al 7 ZATT I S E ST AT J5 & B I b5 K2 3 o giit
2 E (P <0.05).

Table 6. The relationship between chemotherapy regimens and patients’ median blood glucose and lipid levels before and
after chemotherapy

Fo. WIrARSBENTA. FHAMAAMASKFHXER

W7 T5 & il A TC TG LDL HDL
{F7 AT 475 5.11 0.97 2.76 1.57

AT W7 G 5.04 4.96 1.08 3.25 1.55
P 1 0.259 0.620 1.000 0.165 0.902

i) 5.19 5.02 1.40 2.60 1.52

FEC-T 7 )5 6.04 5.66 1.61 3.35 1.46
P1iA 0.029 0.468 0.956 0.423 0.724

7 T 5.11 521 122 2.96 1.47

AC-T W7 5 5.59 5.68 1.34 3.36 1.43
P1a <0.001 0.003 0.349 <0.001 0.770

kil 531 5.18 1.04 3.35 135

TC W7 JE 5.41 6.03 1.50 3.52 1.42
P 0.724 0.204 0.072 0.614 0.801

i} 534 534 2.08 3.00 1.31

TAC W75 5.74 5.38 2.55 323 1.26
P 0.438 0.652 0.438 0.748 0.699

{7 AT 5.13 5.15 0.95 3.12 1.45

Fofth il 5.79 5.17 1.32 3.06 1.47
P 1 0.076 0.748 0.519 0.478 0.519

4. i1ig

H AT7EH FOE P, o P L # A RAN IR T e (9 28 R RE AR T SR R 15], T o0 I/ R e
(0 R 2R AN T 28 v JE A oy, L AR O I T — e 7™ B W Lo PRI A i fd R 2 4 [ 16] [17]. TFE. /&
JIH [ B2 AN 5 LDL /KPR 7 (G R R 25, g S 2 48 oo ML 28 G850 E6Ups U [ 18] [19] [20] [217, B
AW RIS, FUIE BRI, T B O REO5m iRt B BT mr[22] [23] [24]. 5 DU
WFFCAHTE » AHIF 7T 45 R 7R TNBC BT 5, B I MU L AR AR 7K S35 B &2 T+ 55, #2747 % TNBC
B R MR AR = A T — e pse . (AR B, AT SR B IS AR A S AL R R,
HIr iz I — B E e, SE s, K- FEAK R B 7 A0k [25]. 5 LDL X0 ML RS 5200
AN, HDL AF A0 I R 88 BRI R /A 7E[26], H aiiby7 % HDL ARBIKF IS m i e € is. 16
KT, RWMEEEULITRT J5 HDL AREAKCPAETEZE o RIAR RN I BB 35 40K 22 BON 8252 RO N it
MBS AIT 15, BRI E T B 5 0 LA IR AL, Aby7 259 Re filiad 520 TNBC B bl if
REARHT, 33 n i 2O M5 RGO AR, B BTIAS A .

AR AT J7 N T 7 €, W R I RE . AR AR ACE = AR s AN R M R . i Bh b7 77 0
WBITI TNBC B3, 75 s (g H A AW KPR Ay /i B B, 1B il B AT 4 e RS2 34K
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WA Z S . 32 AT TC. TAC MHEAALTT 5 BT HIEE, ITHT 5 B IURIHTEAR AR WS 2 22 5+ .
M4 AC-T 77 FRIT M8, HTHl. JEMeE. MEF LDL-C ARSK-F BT & . R, A5
R, KAYST BB AT 5 MU AR KT I ZE S TR I T B0 R R RS XA 2 5
BT BT I B, R 2R O IR AQ 25 AL AT RERE thAE RN . X EERBAT, AR R I
RES R, B R 77 ST T 58, 0 A R 2 A AR R ot AR AR B BLI WT RERE, WIRE S —E
By, (EIX 02K 7 B 2 W PR AR S H

AR, LA RS B m I R AR B S e I6 7 2 B I LR 6 T (I R AT I PP AR 1 R AT BT 3L
[27] [28] [29]. HefeifyT 5 fnl AU L B A IE RO NFEAIG YT 730, TNBC FA MUK 70 79 BARAE, AR 7T
e iR T I AE BRI ARE(3]. HET, W2 IR IEERET, AR RICE B AIALST 25 M)A fo ek &
RAMHRFGTT TBNC BIRIAT VR, (HIBS F 24500 MU 28 GE BT AE AR, JCH2 AR 2GRN G Ao 5 A
R R O R, (EARIRATEAR[30]. UL, PRTTHUMIRE 250 O RGERIRENE, RN T B
255 0 VS RGN Z IR AR, R TEE AR L], XS IR PUR R 16T 5 0 I A U HE R
BEXEK.
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