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Left ventricular pressure strain loops for comparison of effect
between pegylated liposomal doxorubicin and epirubicin on
left ventricular function in breast cancer patients
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(1. Department of Ultrasound Medicine, the First Af filiated Hospital of Nanchang University,
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[Abstract] Objective To comparatively observe the impact of pegylated liposomal doxorubicin (PLD) and epirubicin
(EPD on left ventricular function in breast cancer patients using left ventricular pressure strain loops (LV PSL). Methods
Totally 78 female breast cancer patients who underwent the first time chemotherapy were enrolled and divided into PLD
group (n=40) and EPI group (n=38) according to the chemotherapy regimen, while 30 healthy volunteers were selected
as control group. Echocardiography was performed before and at the end of the fourth courses of chemotherapy, and
parameters of routine ultrasound. strain and myocardial work were obtained and compared among groups. Results Before
chemotherapy, there was no significant difference of parameters of routine ultrasound, strain nor myocardial work among 3
groups (all P>>0.05). After 4 courses of chemotherapy. global work index (GWD), global work efficiency (GWE) and
global constructive work (GCW) in PLD group were lower those in control group, while global waste work (GWW) in
PLD group was higher than that in control group (all P<C0.05). Meanwhile, global longitudinal strain (GLS), GWI,
GWE and GCW in EPI group were lower but GWW was higher than those in control group (all P<<0.05), GLS, GWI,
GWE and GCW in PLD group were higher than those in EPI group (all P<Z0.05). Conclusion The cardiotoxicity of PLD
was lower than that of EPI during chemotherapy. Parameters of myocardial work obtained using LV PSL could be used to
evaluate the changes of left ventricular function in breast cancer patients during chemotherapy.
[Keywords] breast neoplasms; ventricular function, left; pegylated liposomal doxorubicin; epirubicin; echocardiography

DOI:10. 13929/j. issn. 1003-3289. 2022. 06. 013

ELEFEN-MNERNLEURERESEZLES
REIWENIABREREL OCENENZE

RS AR ALY R ERHAY
(1.F B R¥E—WE B A ER LTV BE 330006;2. HFEBEARERBREZ, TN HE  336300)

(# ZE] BM RAZOCEERI-RAER LY PSL) X LWL g ik 2 22 1 B (PLD) & 3% %2 14 2 (EPD X 3L AR IE 8 & 72
DEYRERFIE . A3k 9 78 B W Z L2367 (b)) M Lo b LI g B AR AR YT 5 22 H 40 S PLD 4 (n=40)
M EPLAL (n=38) ; 75 #i5F 30 AR B & 1 X B4, FAby7 IR IR A0 B Akyy 4 A 1S 3470 5 48 75 0 8 R R 2, 3k
P55 R N AR RO VSO S 80, R T AL b3 . R fRYT AT, PLD 41 & EPT A1 8L 0 A8 K0 WU ) 2 805 T IR 41 2%
S TG 2 L (P >0.05), 697 4 NRWJE, PLD 41 B MEh I8 B (GWD B AR 8 R (GWE) X 2Kk FH 2h

[E&TE] L794 PAERZERH I (202210457

[E—1EH] KT ILA997—), B ITTGLIN A AERH -+ BB, B985 ) 0 M A . E-mail: zzybestzed@163. com
CBIEIEE] =W AR, 1 B R — e Bs el 75 B 2%}, 330006, E-mail: yespringd7@163. com

[ B HI] 2021-09-04 [f&E HH#I] 2022-01-04



[ BE2F AR AR 2022 AR5 38 %5 6 ] Chin ] Med Imaging Technol,2022, Vol 38,No 6 e 849

(GCW) H K F M 8 4K 6 T (GWW) 5 T R 41 (P #<20. 05) , EPT 4 & 4R 20 ) 17 28 (GLS) .GWI.GWE K& GCW ¥k F

M GWW & FXF 4] (P #5<C0. 05);PLD 4 GLS.GWI.GWE K& GCW ¥ & F EPI 4 (P #/<0.05), #it

PLD .0 JlE 5

P/ T EPL LA LV PSL 730 U 2 80m] T PR A7 3 2 v LM A0 3 22 D 3 T R .
[XRgm] FURME; CENBE. A IR ZRILE; RFIWE; BA LR

[(FESES] R737.9; R445.1 [TEAFRIRA] A

S BRAEARE AT e AR o, FUR g R
JeEE T A 2 T s 3 e e TR R L k2R T R
FRACST) J& FLAR TR YT A B TP () E 2 — B, I R 2
2 B A HEME AR G E IR KA YA R K
o S 5 I = N 7 R I S E R =B Gl N A S 2
(pegylated liposomal doxorubicin, PLD) & B #5224
P03 R0 B A )RR e A A AR (E L
AR B Z N, 20 JE H-R A8 3 (left ventricular
pressure strain loop, LV PSL) &7 T & & 3k B
O 3O ISy 2 55000 P T R e BURR b S 2
FUREAR ALY . ARWFE R LV PSL X HOW %S PLD
PAL G E IR P58 3 22 H B (epirubicin, EPD 437 XF L
i g K e E IR R
1 #ERE5HE
1.1 #FFERt4 4 2020 4 5 H—2021 4F 4 H 78
11T/ B K275 — B B e i Tk 3 32 AT 1Y & P LR
FHE R 27~60 % P (44.6£7.3) % . I AFR
D 2895 $ 2790 52 20 B 98+ © T o0 W e 30 el AR 2l
Tk O LS O AL SO A 2R 0 45 . HEBR B
- O M s 385 75 22, JC 15 3R RIS M7 145 5 ) o 4 R 33 4
OI7 I R HATIR YT . AR IRALST I X R AT 40 A
PLD 4 40 fi], 455 33~60 %, P34 (45.3+6.9) %,
HAbyyF 8 AW L R 21 KL ET 4 DA R 8L
iz PLD(30 mg/m” A& F 1H D + F @ Bt % (500 mg/m”
KRR AD 5 B2 B2 (80 mg/m” 1A 32 1 A1) a2l 28 42
B (80 mg/m* IR L H A +HEFETT (6 mg/kg K &E) ;
EPI 44 38 il ,4E#% 27~59 %, 44 (43. 9+£7. 9 %,
% EPI 2k 80 mg/m KR M, A5 A 4AHR .
THHAEE 30 44 PR AR AH D AT i) felt o R R N X R
2 AR 25~59 %, (43. 7£8. DY, AFRAE
Befe 2 S 4R 5 . (2020) WS HRES (69) 5 1.
ZIRE BB E AR .
1.2 U577k R GE Vivid E9 R4 £ )&
PSRN S T £ M5Sc A P58 BE R Sk, BRI % 1.5~
5.0 MHz, WA 50 ~80 Wi/#b, F i #HI7 7 M sy
55 A JA S5 A AT R P 0 Bl IR AG A R A I I
WE 32K ZE MR )20 i e A I e L0 R, L

[(XEHS]

1003-3289(2022)06-0848-05

ZHA 5 AELL A2 50 1Y R R B 4 A0, A7
il 200 F AR B U T R L O o A 22 38 8 3R I 3
RO 11 L MR 0 060 98 A3 T AR IR AE A 4~ 5 A
O Bl TR 0 9 DU s s B = B VI T B 24 AR

L3 KB KRR A Echo PAC TAEM; . i 2
HHA 3 AR DL b AR 42 50 1 e R S il e A0 5 i
J5 #2 (left atrial diameter, LAD) . % [a] f§ &F 5§ K 8 )&
J (interventricular septum thickness at end-diastolic,
IVSD) . Zc 0> % W 46 K 1 N 42 (left ventricular end-
systolic diameter, LVESD) N £ 1> & &7 7k K N 1%
(left ventricular end-diastolic diameter, LVEDD) ; )
XF- 1 Simpson 3% 3K A3 22 0 % £ 5K K B 245 FH (left
ventricular end-diastolic volume, LVEDV) & /2.0 &
51 153 %% (left ventricular ejection fraction, LVEF),
EHE M S B WIOR M 18148, 3R AT I F1 £ 3h
JIk W 19 i3 A B TR] 5 SR F = RO UK 00 A D JS T4 S B
=Y A G R DL T SR R, B & R AGE B
R AR A SR SE W B 3 AT ) 3R 4 LV PSL
& R B AR 1) 1 7% (global longitudinal strain, GLS) .
AR T35 81 (global work index, GWD) B KA T %k
&K (global work efficiency, GWE) . ¥ {&K & H
(global constructive work, GCW) K 2 1k Jt A Iy
(global waste work, GWW), & & EIfl&E D 2
& 3 G R

L4 G448 R SPSS 23.0 48343 b 84
PL o s RORAE B RS 00 A 10 T E i B0k, SR B R
T 2253 BT LU 8 3 2 1) B A Bt b} Kl P S A0 2% e T
AR LSD-t K. P<0.05 %2 54 4 i 2
2 H#R

2.1 JEABER PLD 41.EPI 4l 5% M4 2 3K % 4F
W R E KRR R E R BTG E X
(P¥1>0.05, 0% 1.

2.2 WHBA S PLD 4. EPI 414kJ7 i & Aky7 4
A JH W J§ LAD. IVSD, LVESD, LVEDD, LVEDV,
LVEF 5% MU [ 2 R Gt % 8 X (P B>
0.05), W3k 2,



e 850 - i E B 2R R B R 2022 4E5S 38 #2585 6 ] Chin ] Med Imaging Technol, 2022, Vol 38,No 6

2.3 ARSI S8 AT, PLD 4 EPT 41
5 B AR Ko WL ) 2 5022 R oS it 2 3 X
(P #>0.05), 1bJ7 4 DFME . PLD 44 GWI.GWE
K GCW ¥k T GWW &5 T XF BB 2H (P 1<<0.05) .,
EPI 41 GLS.GWI.GWE K GCW ¥ T1fi GWW &
FXFHELH (P ¥<C0.05); H PLD 4 GLS.GWI,.GWE
K GCW ¥ F EPT 41 (P ¥<C0.05), W& 3 KK 1,
3 itig

U225 W) e 4 M 25 1 B ok JRE 245 4, 0 o i R AR
R E 2B Y o E T 2. (B8
BRI 25 W T ¥ 25 30000 TR B A A BRI, o0 IE 75
PERN N R ™ E IR R R Z— , HBEE 7 &= R,
LTS AR 0 1 A R W] R D0 PLD Ay 7 R
WKW, 5T PLD WARST T R nl k15 5L e IRk

2 ARARL R 7 0 TR B R R K A R AR

BEA G T PLD 800 ME# Mo 2 ZE T
DK K& LVEF 4k, DHEZERGZHEZNET
o, BRR 5 OR @ JC Ik AR 4 B0 IE T RE ek AR,
LVEF &I PR32 B FH B A 72 0 D B8 B9 48 b, 5 i
KRR BT, BE B BE 8 1R (speckle tracking
imaging, STDJ& H R 32 & M8 A O s K HOR L il
it STT ARAG A 107 AF 2 5k 0% AR 4 b S e 0 LA 4 i
1 AR L0 FE S A 5 B AT O UL AE D s Az e 3
BRESLMINAER SN, LV PSL & — 4 STI fi 4=
177 A 1) R 7 BT B R 3 3o I AE S 0 DA A ik 0 A
{14 J St ok it A 8L G o RT 3R A5 R 08 S 0 A A S e A2 0
OO AIUREI S5, iz B 50 S8R A
GES R A

F 1 IR E SRR AR TR
20 51 EW () LR OR /5 45 i (mmHg) &P ik (mmHg) PR (m?)
PLD #H (n=40) 45.346.9 71.08410. 70 109. 63+11. 02 74.63+7.12 1.564+0.11
EPI 4 (n=138) 43.947.9 70.502210. 55 110. 89=11. 80 72.7146. 50 1. 610,11
X IR (n=30) 43.748.1 68.87410. 49 110.50+10. 35 72.10+7.87 1.5840. 14
F1H 0.51 0. 34 0.13 1.24 1.49
P{H 0.61 0.71 0.88 0.29 0.23
2 IR EAT R ALTT 4 DTS SR D BT S
26 51 LAD(mm) IVSD(mm) LVESD(mm) LVEDD(mm) LVEDV (ml) LVEF(%)
PLD 4 (n=140) &gl 30. 44+2. 68 8.67+1.17 30. 68+2. 07 47.3442. 46 88.83410.73 65. 633,41
i 30.6142.76 8.7941. 26 30,9742, 08 47.68+2.15 89.9148.77 65.1343. 63
EPI 41 (n=38) Ak y7 i 30.6243. 14 8.48+1.17 29.7241.94 46.48+2. 66 87.02+11.63 64,9143, 74
I7IE 30.88+2.71 8.7641.19 30.02+2. 03 47.01+2.03 87.96+10. 81 64.26+4.08
Xif B2 (n=30) 31.4143.23 8.9141.12 30,5241, 91 46,3243, 21 86. 6213. 64 65.2243.72
Fii* 0.68 0. 69 1.92 1.02 0.28 0. 24
P~ 0.51 0.51 0.15 0. 37 0.76 0.79
F{E# 0.50 0.03 1.70 2.09 0.58 0.41
PH* 0.61 0.97 0.19 0.13 0.56 0. 67

TE: > ARIFRT 3 4LIF) L% = ST )5 3 2] L

%3 FURIEBE AT RT ALY 4 AT IS S RN 0 % R RO U B B

215 GLS(%) GWI(mmHg%) GWE(%) GCW (mmHg%) GWW (mmHg%)
PLD 4 (n=40) [ Xgin] 19.69+1.02 2 040.42+80.78 96.4141. 14 2 250. 8695, 45 75.01423. 48
7 e 19. 0441, 334 1939, 414154, 1044 95,2441, 3344 2 094.67+219. 1842 92, 61428, 574
EPI 41 (n=38) &g 19.93+1. 21 2 050. 42+90. 89 96.64+1.19 2 246. 614124, 52 66. 64+24, 31
1I7 5 18.17+1. 744 1 840.78+213. 214 94,3441, 584 1989. 444233, 284 104, 76428, 314
Xf BB 2H (n=30) 19.7141.73 2 038.33+92.18 96.41+1. 20 2 232.11+122.02 77.24425.19
F 1~ 0. 36 0.15 0. 65 0.16 1.19
P 0. 70 0. 86 0.53 0.85 0. 31
FH* 6.46 7.61 14. 27 8.48 6.40
PE* <0.01 <0.01 <0.01 <0.01 <0.01

Heox ARITET 3 LA HE; # AkIT)E 3 4L A A S XA LB P<<0. 055 A\ 5 EPI 4 e P<<0. 05



[ BE2F AR AR 2022 AR5 38 %5 6 ] Chin ] Med Imaging Technol,2022, Vol 38,No 6

1C

B1 Z0% LV PSLEHEE A PLDAIRH . 44 % ALJ7 4 NEAWIE; B.EPI4LEE .43 % .1k
I A EWE s CoxPIRA 2R 42 ¥

AWF5E EPL 4 4 4 JE W1k 7
J& GLS.GWI.GWE & GCW
fRF X, W H GWW & T X
B, 5 BE AR A 45 AR A
$E/RTE LVEF 1 oK K& A4 W] 1 A8
A O L 2 80 B 28 B 6%
JR b Jiz B BB I I AR O LA 403 5
PLD 24 4 4~ F WL I7 fF GWI,
GWE K& GCW KT .11 GWW
iR T BRI GLS 415 %) i
HIEW W 22 5, KUK PLD 1k
I TR BE 25 2 45 00 E T 66 L L0 L
IS HAT 4 GLS 1 R B 78
BB BB & A= e, W] R R B ER
FG W B0 M QT [a] A 25
BE 8 0. 52 om0 L0k 4 ) 2P
PEC L B0 WU AR BB 7 A4 T
EHARAR, USRI RE  E &
AR, R AYT R PLD 415
EPI &%, & ¥l PLD %41 GLS,
GWI.GWE K GCW ¥ {&F EPI
4.0 GWW & UL 8 2% 5, 0T
FE 5 WS04 100 LA B 5 25 i ik
1.0 L4 70 UL o R A L
B NG K, DL BRI,
PLD X4k ¥7 & 25 .0 JIE 19 45 0 72
FEAR T EPT, 3 2 5 N AE T 5 FR
PR B R AP AR R R T 25 78
I3 R g AR DY, i PLD
JF s 4 25U AR T EPL; H g i
PRI RLAR | v 8 2 PR K B AR
FIF 25 Wy e 25 1) o R SR AR L AT 2Y
Yy 7 g 4 2 ) kB R TR
Y,

AR EEANE: OFF
LUNIR T S8 N T 4
57 8 MW E 24 QLY PSL
BE T B A58 B AR X AR
BORE L WA B E T Y BR A FL
s 20 3L N B K RO T RE Y
M) ] A o i

28 PRk PLD T 3L IR 9
A7 XTS5 O I R 4 3 K T



o BE 2 AR R 2022 4F

% 38 %55 6 ]  Chin J Med Imaging Technol, 2022, Vol 38,No 6

EPL;il i LV PSL U LS T 2 55T 5088 5300 & 80
A 37 25 4 B B0 I PR O T 453 403 5 A I PR e B AL )7 7 &

A%,
[ &% 30k ]
[1] SUNG H, FERLAY J, SIEGEL R L, et al. Global cancer

(2]

(3]

(4]

(6]

statistics 2020: GLOBOCAN estimates of incidence and mortality
worldwide for 36 cancers in 185 countries[J]. CA Cancer J Clin,
2021,71(3):209-249.

LIU W, CHEN W, ZHANG X, et al. Higher efficacy and
reduced adverse reactions in neoadjuvant chemotherapy for breast
cancer by using pegylated liposomal doxorubicin compared with
pirarubicin[J]. Sci Rep, 2021,11(1):199.

CHAN J, EDWARDS N F A, KHANDHERIA B K, et al. A
new approach to assess myocardial work by non-invasive left
ventricular pressure-strain relations in hypertension and dilated
cardiomyopathy [J]. Eur Heart J Cardiovasc Imaging, 2019, 20
(1):31-39.

RUSSELL K, ERIKSEN M, AABERGE L, et al. A novel
clinical method for quantification of regional left ventricular
A non-invasive index of myocardial
work[J]. Eur Heart J, 2012,33(6):724-733.

YU A F, KY B. Roadmap for biomarkers of cancer therapy
2016,102(6):425-430.

ANGSUTARARUX P, LUANPITPONG S, ISSARAGRISIL S.

pressure-strain loop area:

cardiotoxicity[J]. Heart,

Overview of the roles of

Oxid Med Cell Longev, 2015,2015:795602.

Chemotherapy-induced cardiotoxicity:

oxidative stress[J].

L7]

(8]

(9]

(10]

[11]

(12]

[13]

[14]

[15]

KURTZ ] E, ROUSSEAU F, MEYER N, et al. Phase Il trial of

pegylated liposomal doxorubicin-cyclophosphamide combination as
first-line chemotherapy in older metastatic breast cancer patients[]].
Oncology, 2007,73(3-4):210-214.
AR, Bt v, SET0 A . Ak 03 )0 B T8 55 3 %) BB 28 25 5 | ke
SPL VR IR A o AR N O M B M A TR AN (B D] b 2R
BE2:,2017,20(9) :1122-1126.
I, R ORAE A8 700 3 TE B s - S BRI A 5 1
HFHEREELCEWADRE ] P EE2ZBRIE AR, 2021, 37
(3):370-374.
HUBERT A, le ROLLE V, LECLERCQ C, et al. Estimation
of myocardial work from pressure-strain loops analysis: An
experimental evaluation [J]. Eur Heart J Cardiovasc Imaging,
2018,19(12):1372-1379.
BB R SCHE, R, A SRR E'rbk@‘ﬁ&/f\/n &0 LS
VEHT BER 28 25 W 0] FU MR SR 2 0 s D e g 2 e (U] o 9 A
Z&5,2020,30(10) :806-811.
LRSS, W R, BT VAT, S O ME R A R QT IR] 0] B R R
Ze2y ) 00 LA A TS0 A 6 (0] . I AR R 52 oy I 2 R i
2019,18(15):1670-1673.
T, R A RN, AR - AR SRR 2 BOWE R R A
AEL U BAE [T v [ B 22 R R 2 A0, 2020, 28 (12):
934-937.
HUANG M, CHEN Z L, FU ], et al. Pegylated or non-
pegylated liposomal doxorubicin in the management of advanced
breast cancer: A meta-analysis[]]. Int J Clin Exp Med, 2016,9
(2):525-534.
7"@% SR, KL £ 5% L B R AR TR 9T 7R 3 i 2
WD . s AR bR B R 243, 2019, 26 (19) : 1405-1409 .

WL K

BEARLC (LG RETERERETERERGERERGETEREGERERGE R REGEREGE R RE G REGE RGN RERE R RN RE R RN RERE G RE R R RO RERE RGO

Hr [ 22 AR IY RIS iy 144 (2021 7))
R HIRIT )

— (P E Sy

o A AR TS R PR AR (2021 RO T 2021 4F 9 H o L RR A SCER T RN W5 0 R A
AR EIRIT

2% RS TE I T 255 2R A DS B N
1 EWAIEH(CIE):265.013;

5] :1188;

FImEF:1.127;

51 M EF:0.94;

5 £ MEF:0.901;

B 545 :0. 149,

S N e W N

(A



