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Research Progress in the Discipline of Onco-Cardiology and the Value of Clinical Pharmacists*
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Affilated to Fudan University, Shanghai 200032, China)

ABSTRACT  Onco-cardiology is an emerging interdiscipline that integrates the fields of malignant tumors and
cardiovascular diseases, and its development in China is in the ascendant. At present, cardiovascular adverse reactions
caused by antineoplastic drugs are still the research focus in this discipline, especially cardiovascular toxicity caused by
chemotherapeutic drugs such as anthracyclines, targeted therapeutic drugs such as human epidermal growth factor
receptor 2 inhibitors and immunotherapy drugs such as immune checkpoint inhibitors. Primary prevention and early
treatment for cardiovascular toxicity of antineoplastic drugs are important measures to improve the prognosis of patients
with onco-cardiological disease. With the progress of discipline of onco-cardiology, basic research is gradually
implemented into clinical practice in the form of translational medicine, patients benefit not only limited to the
remission and improvement of cardiovascular toxicity from antineoplastic therapy, but also the optimization and
adjustment of treatment plan for basic cardiovascular disease in tumor patients. In the onco-cardiological
multidisciplinary treatment teams, clinical pharmacists can assist clinical teams in formulating and adjusting patients’
treatment plans by reducing medication errors, warning drug interactions, providing pharmacogenomic information and
therapeutic drug management, so as to carry out individualized and precise treatment, reduce toxicity and increase
effectiveness.
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Fig 1 History of development of onco-cardiology discipline

U 25 AN IE  RUPR I I S B o L A T P S B SRR
FRRARCH P , 7 SRARR iR B (A, O I A RS A R
BE T XBRE T 25 I R B R 25 .0 1
EREMEIL 32 B BR BRI LLAR i HAL 25 W) AR 8 ) 2= S50
RO | RECERIS 25 W S KT Ao L5 2 P T R PR o o aff
(1 DI REAE A ARG T A S 5 T S PR P i IS 2 W5 5 ki
T PO LA A 3 s T TR A 2R 1Y
LRIt 22 w0 A B, 232 e R S T il 2 Bk A 4
2 RSB T 2R LR AR O NEE 24 M

EREER R LA R SCRT S, (il TR AT I L B 5 K
PR JUSCERT 9 TR RS TG EE P S A A 0 R 0 7 D A A
FHEG RAEGIEACOAIR ™ B B LR t 2 Wi
it 24 10 ML AE TR KU, A JE SR A S 9 B 1
RIER

g 5 0 LA 2 18] B BB 2 T AU BR TR R T

o ML A1 R B9 600 TR 52D, 45 41 4 7 O LA B TR T 2
Y5 R B OC &, a5 A Bk R I SZ AR5 5070 (angiotensin
receptor blocker, ARB) # tb, Il & & 5k & #% ¥ B #7 #) 7
(angiotensin converting enzyme inhibitor, ACEI) 5 Bl 6 & 4=
F DAL, B8 e 21 s ) T A S o A R 2
TR ZIE A M 222 . ARB 5 B 9 R A7 AE W
HORBKP) R NT R ALK 45 e R 0 O SR AR AR Y
Hofth ARB 25 HH L, 4 V0 30 T B0 & 2R 0 KUK BEARE
% 38 18 PH. ¥t 77 ( calcium channel blocker, CCB) 1R A fig i i
SIS A5 5 A 5 00 40 0 8 o T 50 R 1 XU 0 )
PR AT E 2% 384 I LR 45 S AR I K AR R TR S AR T K
W27 o S G R Tk g IR 2 3 — 5 4 ) e A G
PEDS RV AR O i A I 24 5 R e 1) 2 2R R g
Ji& Z 8] R] BEAFAE A AR SEAEAT A7 AR 4 I, 5 2 JE IR AR IF 58
SRR RUEGE R e RIS SR A S B H R B SE 45 R AT

- 130 -+ Evaluation and analysis of drug-use in hospitals of China 2023 Vol. 23 No. 2 P E E B S50 2023 4E5E 23 55 2 1)



XoF B R R R G 0 1A B TR T B0 KR B —
BB
2 MEOERRFEFERERERERE

PR 6T BE 55 GO IR B S A (B3R 2
Y0 LA R R ARG I T R A AN O ML 5 s R R SR AN BE T
R, AR SHEGRIT P, RO BERE 20F5E BT R e B A W
O IMAEAS BRI A 1 T e 58 2 1) I R VA T %2 & k15 LA
PRbE,

TR0 36 I7 FLR I Tk O G S r 25 2 —
SRR A O I B (E R B A S L BRI 2 ) 1 3R R R
TP b, XoF O AL 200 25 T R K, F P A 0 i R R
KIRISANTRFR ) 270 A [ B 2 B v BB 28 24 ) 14 0 o
R, AT Mg T A d A5 Ty 2O 24 40 790 28 R A7 A8 A R R
Hots 45 Mk B B, 22 58 Hh R AR IR R A 2 T LT 45 1
PRAJE 7 Hp 415 28 B 1 R 22 2 b St 0 30 ) 28 [) 28 1) B A e %
RO /INEO A B0 0 BR T 5 Ge M i I A 064 0 X, ik
B K T P ) TR 28 2 W 0 1A A M S A )N R A
HARAS RAFREE IR R 2 A K R R A 5T R
RIgasl,

ok T 244 390 0 A R T AU A 24 ) Y0 I A
WL 2t FR LI IR RIR I 0 IE, B w8 AR E N
TR 5697 LR, 4 FHA A4  ACEL/ARB 251 B 52 7K BH
M, AEEACHERY S EEEEBMERE S AT
BEMRAMEH TEZZ R LERITMARE RS  FAAHE
WHATZLZWEBIITRFBH B, (CSCO A MHE LT ™
(2022) ) LA LA SR HE 77 1 Ol T IR 28 25 006 7 i L
I JECE N F A B AR AR (36 ] 1] ST 25 9 i I 4% (NCCN)
2022 £ 4 WRFLIRIETE R ) WO R 45t A T e 2 T 28 0 BUER
YA AU O S S E TR R L, P LIRS
AN [RI 3 8 UL AT e 55 A T A A A i T R 28 25 9 1) 2L
Iii N R O ARV A AF A — 2 R L T
A = 7RI T I8 I PR R o A% 4 4 100 U5 47 AH 12, € CSCO bk
EURISYT IR (2022) ) I A48 B A7 & A 1 O IR CR VR T,
{H{NCCN 2022 55 5 Jit bk E4L 98 48 5 ) W) e B A 85 A 4 o
MR 25 8 W Th BB Rl FH ML, EL3E H BA RS HEFE7E — 46
RIS A A A, RE RS A5 R R A
TR AE L AT LA B 0 (0 4k & P B KU (E
X REAH ZH 0 5T 45 0 R HrE L EE S0k ik B A e A ol
TR —ZRIAYT IR A O ME LR 1 %) O SR I AU A ) 25
JEffiH . (CSCO AR PR HE T (2022) ) LA 1A ZEHEH 3 F
AR AR A T 0 A5 RS W] B I AR 00 e
B0 RWTIEAT A I PR AT 5 15 A X 1 W TR Q. N-&
PR SRR MBS T ORI ER . BT B8k
B FE EE ARG R 5 B B A0 25 4, 5 BORR 2 2 g At R
P PO I AR 1 T 7 3 O R TR 2 TR B R R Ak T
21 LR B0 0 S 5 B B, B A AU 55 0 B M A 3 AR 1

P EBE 2SN S0 2023 AR5 23 55 2 M

f7T2/Racl M), LABES G030 £ PSR A5
A DA B 23 4 2 R 0 1 B I VY o 4R R R AR
HhEZ,

DA S DR W A0 5l 35 Sy A3 110 0 R W 26 245 ) R O
MM KA R OR TR SURBENE S 25 %t
O JUE L P9 200 R A P T 2 iy P I ORI 40k T Sk 4R Iy
RERERI A S0 2015 4F 12 7, 26 [ CAHbE = ZRRIRTT I T
PR E Bl P ol P B e T S A
0 ML PR AR A 2 R IR SR 45 R R, & T
B IR T JH -t P R S PR M e 2 W 0 A T B
AT R B RN L 3pt A= 3 A v DUARR A5 ] 40 ) s 750
77 F IR M E S 24 W ) o IERE I

SR ), A 18 25 1 090 1SR RSO AR AL T 5,
(CSCO M5 363 7 AH 5% O I 5 P Bl 362 15 1 (2021)) HE 72
ACEL/ARB 2 Il 5 5K 38 32 VAR IR JUCHGE 0D 8 79 28 B 52 % L
R IR O I REAS 2 28 M0 T il (A BAR 45 2
FREMAMT, 5T ACEL/ARB 25X FR Ak 3.0 I BEA 4
AN TR 25 e 5 A2 B I R IE AR AT b A AT
S PRUEHE (9 HE— 20 5 4 T RE A 92 S 25 2R 2 B,
V- B AR 0 AT 4R g 2 B BT I R AR A
WS ST IS RO LA A I NS A
FERLH AR T X DNA $i45 ERAE T A2 U6 T2 2 F B fr 4, m] Bt
1y B8 2 A 1 22 BR BT 4 o R

NIRRT 2 AT AR LR SRR R AR MR 28R
ST B EAURER T . 7 A GBI G2 MR R B R
Bh3| ( gonadotropin-releasing hormone agonist, GnRHa ) 55 P 433
T2 S IR H AR AR A G, X SE A )R Al fiE I
PR AT O U PR AP 1 P ) R0 R L e 2 T I, Bl ks
RERE AL 11 55— RO PO, MR IR B ] DG Ak
X F GnRHa TG A FTS MR 250 U8R R FAFI R A A
IHIRR

XTI A LAE , 32 FRTA FR A4 i PR TE 3 g LA
HHLHIBESE , FHSRIS Y7 SR s TS 1 LR B BE, IR Bl B T %
IR S R EAE O LA Y 2 BRYT T B, Rl b i
JEEAI AR A9 R SR 1 AT 2 S R T G ARt 3 17 i e AR
e LS (1 [ e A L R SR A SR R
JAIRFEIN T o IR Janus FEHI G PUL0AEH S HARIT
e,

R T 25T 100, 5L T 18 3l .0 IR R 52 7 S8 % T s R A
JHrRE 20 (PR S B i R it 22 2k BT ) A0 L R PR TR
ARG R RO JUEI R A I 20 B B HE A A 0 R
NSRBI 00 30 vy 550 LA 1) e A6 A A A e
R SIS e, AW e PF AT T 45 R R T IR0 i
TR T AT BT X PE RO R AP SR LR IR T HAT A
JRAS R, SR A ZE O 28 365 0L 53 80RE SCHR O MIE DR-AP SRS I Ay i
SRR U JUE £ 38 Y A T Y S e A A AR

Evaluation and analysis of drug-use in hospitals of China 2023 Vol. 23 No.2 - 131 -



3 BINEMEOEREFNERASNE

H AT, 25903697 U588 2 Wt g 16 7 19 R B2 F B, fbyT .
B RR T e RE A T AR LA — A0 R {H R X0
I A5 15 114 5% ) I AN AN ) B e e 90 245 4 = 8009 o0 1
BREME, IR AR B 25 DO [R] D T 5% 1 J5E & P 00 i A8 95 9 199
YRIT . R AR R B b R 5 e BA B 1) E AR AS [
B 5 Lo XU, , MG BA 3 F ACEL/ARB i FH 3 & 26 0 145 55
T B DRI PR35 T A g A 81> L B bR T 7 I A o
FEIG ST WA AE ST S > 30 30 % 2 2 U 3k A7 790, b
BIT T RIATIRAE ARG DT, LL AN, F 2R 2 A A I PR S
HATL TG 3R i, 24 0 F AT L 2 0 I 25 W Y R 2 4
RO R R G 2 R IR — A S PR 2 AT %,
I6YT R LA I AR B (0 A B ) BB A 24 kAR A
TRAAR A 0L 240 AT LA A 48 A R XU R 2, o 2 &
P25 R U R AT ST AL B RS T N g — 25 Y Rk b
R

g o B Th AR ABE 2, By B IF R AL mb B ,
BRI AIRYT , TEIRYT AR T L AR e 2 A
PRI 33F il RILCo 057 2005 110 5 i 2 A2 X 1, bR
T 25 R A K S50 1 25 i CYP3A4 9.0 1M B 25 ] g 2>
R T ZEACENATE 4 E RS 254 (AN 55 At v B oAt L
W2 2040 245 1) 1 S R S I R 5D ), O 25 (R
JEA R 2 ) AT I 1 CYP2D6 Ji #1435 4 9 ZR 14 1L
W2 FE - IR 2R R T BUKOE Y BR TACEEER T, B
2R I A5 245 W AH A PR 2 3 5 5 ) 24 4 A WAL 3 A R
Hit PR, 0 EAV T PO A R B L 2 e O 24 5 S R T K
FEOLT s AR R b Sl i X I 3K 2R 1 T AP S B I B e
I 25K YT AR, T BOEE I8 B3 14 508 A0 S i =5 1 1 R A
B T ERE SSRGS SR L 1 B 2 A I HS AT 42 25 % i v
B /NERGZ 0 52 T iR 2 5 30 SRS 1Y) B BRI 8 B R A
o AN RO BRGS0 U 2R G 25 %0k AT
1P SE 30 T BEACHE T 208502 AH AR . BT LU e 555 T
h R i Z A A 25 ST REE K QT AT AY . il B AR 4
YA A, T RE S5 3 G I R v A = O Bl i G XL
B O 2 A I FH A T RE S R ER TS A A A R
2 A0 AT 5 0T L e A P, T RERE R G 8 B 4 e
BIT R EIR AR SRS R 255 ACET & FHRT, ml A8 in &k
BRI VRS LR Z5 IR YT L R, X 25 PR A
FH R TTAL 55 Wa AP 6 R 247 T2 Il O 95 22 2% R A A v 442 2
LA BB

YR N 2 R ST R 5 2 A0 5 2 R RSN 2
Vi) 26 ZR A4 o AR TR o B 7 T B, B KRR BE IR R
ST RS o v ged AR Co I A5 9 A 247 0 ke PR A 2 7 I PR Rz PR 458
TR TT S, e DA 25 I PR 52 35k PR A 4 52 Wi AR 7 2 O 15
B BE R ST SR PR AR 2500 A [ R A ik g B 5 1A
A AR R T, BE S5 5T MR T AR A 06, X524

+ 132 - Evaluation and analysis of drug-use in hospitals of China 2023 Vol. 23 No. 2

DM TRV KRN R AR AR A 5, BN, B xt
BB ISR KRR E R M AR, CYP2D6 * 4
CYP2DG6 * 10, CYP2D6 * 41 Fl CYP2C9 * 2 45 HE K B 5 iy 52
FIRGIT A BLIG RS, JR 17 s AR bR R B A s ¢ 45 1o
TR R 7T REA ] AR AR R | R MR R B
flryE A8 A2 R 2 T AEE 5 L BLE i S5k s A i o L B
B2 B R 20 4 235 B mT LS B 24 VIR R A2 97 A B Ry JR i
HAEAETF

2007 45, I R ZAE MR R ) 2 H 2 WiayT, o2
DS R G2 B A RS BB T 7R RES IR AR L2
WP IR 45 B0 L B Ife R 24 T PO MO 5 27 40Uk R T R
DR 8 A — 00 TR PE R 58 PRAY 10 I R 24 0 2 15 Mg 1
O LA AR S 24 T AR, UE B 24 0 2 kg OIS 127 A BA
RERG A RS BT 22 B DGR | 24 0ing (R 25 B 20 A
T TS A AR 2A B E ORI B . S K 4 [
AL RE T PR 25 VA 20 I FE O A A DG 25 W A
WNPH L AR ES 25 JR07 250 #4505 T B9 S B0
L2 Vi3 3 0 B AT S AT AR AL shad 2 W, DR 24
YA YT A SE M RIS R 2 e 417 LRbIG PR 24 i 5
B SE )2 ) B EA T 5 iR 548 0 WIS 100 138 25 3R
JPA R AR X 250 iR S8 3 A% 7 R AT LAk ST S B e
A SE R KM A A ZE RO B R e AT T R
AN RSB TS IR A A A T 24 T AT L3 a4
S YNIRYT 7 5 T BN Bk IR 24 R G B A R e AR A
PN S 3 E AR € SN W VTR ok A B e
il 127 R0 I I I g 2 i Wt B 24 U A b ga o O
AL FI2YT I BA LA, 7T AR AR T 508 | iR I R R i i
i SR I AR 25 2 W IR 55, DA B A AR 23R T 7 S R i
FERIZGM AR,

B I A Z50M M 2018 4E 4 A R 7E E N e FAE 0K
ReS 5 0RIHRZE RIS 2IT I 64 Bil i1
HBA 700 A, BRGSO RSN A S5 AR B 0 I A RS
FERBBORGIRIT I SR RE A IR IR BB W BRI YT
L 5 KBS PEAG L 25 WA B AR R 5 AR 2 2R R
BRI A, AR T 2516307 6 @l 3 4 i
TR I RO R 2 I PR A 5 T ) 0 R 0 B 2 B S
RGN RELY , B 5 G PE G A 553500 5 1R 0 LR & &
il IRt R AR ST LB T B S
EI A H AR 258 4 100 B O WLAH LA T 4 3F e 88 A OG0 L 5%
Ay F MU ZEFEREBFFE A1 , 18 B Ay £ 00 AT BoJ8g O W5 =7
WEA
4 ZE

JUE ARG, (H 200 JUAR A HEE, g O JIE S 2 2
BHERECZA T —E W& LR, O 58 A T LRI S5 I
PRI 129748 A AR (L g O JEs 27 Y 127 A
AT R R e — A5 52 AL, 35 T3 B EE A KR A 7~

I BEBE GO 500 2023 4E5F 23 55 2 ]



FEAESCHE PP TE B = | A X E Bl AR 2GR 25 2T
TR L HZ LA AT, 22 BHS 7 IR O I 27
{14 B R AR e PR 2 T o Jfe o JUE g A8 2 I 55 9 2224
P BA R B B, AR, 3RO U Ll AN R 2l i
PREGITAL S35 i 9% FiI 8% , K L % 4 24 il AT A BT 509%

USSP 25 R ™ FARE AR — 25 A HE I R 2

AR ORERIZY T PRI, 7 B E T R A A B9

=55,

&% 3k

[1] ZHENG R S, ZHANG S W, ZENG H M, et al. Cancer incidence
and mortality in China, 2016[ J]. J Natl Cancer Cent, 2022, 2
(1): 1-9.

[2] BOHDAN M, KOWALCZYS A, MICKIEWICZ A, et al. Cancer
therapy-related cardiovascular complications in clinical practice:
current perspectives[ J]. J Clin Med, 2021, 10(8) . 1647.

[3] ZAFAR A, DROBNIZ D, LEI M, et al. The efficacy and safety of
cardio-protective therapy in patients with 5-FU ( Fluorouracil ) -
associated coronary vasospasm [ J]. PLoS One, 2022, 17 (4):
€0265767.

[4] LUYIJ, DENGSZ,DOUQY, et al. Treatment-related coronary
disorders of fluoropyrimidine administration: a systematic review and
meta-analysis[ J]. Front Pharmacol, 2022, 13. 885699.

[5] ALEXANDRE J, SALEM J E, MOSLEHI J, et al. Identification of
anticancer drugs associated with atrial fibrillation: analysis of the WHO
pharmacovigilance database[ J]. Eur Heart J Cardiovasc Pharmacother,
2021, 7(4): 312-320.

[6] WALIANY S, ZHU H, WAKELEE H, et al. Pharmacovigilance
analysis of cardiac toxicities associated with targeted therapies for
metastatic NSCLC [ J]. J Thorac Oncol, 2021, 16 (12): 2029-
2039.

[7] GUOX D, QIAN X Y, JIN Y, et al. Hypertension induced by
combination therapy of cancer; a systematic review and meta-analysis of
global clinical trials[J]. Front Pharmacol, 2021, 12 712995.

[8] GANATRA S, NEILAN T G.
associated myocarditis[ J]. Oncologist, 2018, 23(8) : 879-886.

[9] WANG DY, SALEM J E, COHEN J V, et al. Fatal toxic effects

Immune checkpoint inhibitor-

associated with immune checkpoint inhibitors; a systematic review
and meta-analysis[ J]. JAMA Oncol, 2018, 4(12) ; 1721-1728.

[10] FAN QQ, HUY, YANG C Q, et al. Myocarditis following the use
of different immune checkpoint inhibitor regimens: a real-world
analysis of post-marketing surveillance data [ J]. Int Immuno-
pharmacol, 2019, 76 105866.

[11] CONE E B, HAEUSER L, REESE S W, et al. Immune checkpoint
inhibitor monotherapy is associated with less cardiac toxicity than
combination therapy[ J]. PLoS One, 2022, 17(11) : e0272022.

[12] WANG FF, WELQ, WU X N. Cardiac arrhythmias associated with
immune checkpoint inhibitors: a comprehensive disproportionality
analysis of the FDA adverse event reporting system [ J ]. Front
Pharmacol,, 2022, 13 986357.

P EBE 2SN S0 2023 AR5 23 55 2 M

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[24]

[25]

[26]

LOTRIONTE M, BIONDI-ZOCCAI G, ABBATE A, et al. Review
and meta-analysis of incidence and clinical predictors of anthr-
acycline cardiotoxicity[ J]. Am J Cardiol, 2013, 112(12) ;:1980-
1984.

KAMENDI H, ZHOU Y, CROSBY M, et al. Doxorubicin:
comparison between 3-h continuous and bolus intravenous admini-
stration paradigms on cardio-renal axis, mitochondrial sphingolipids
and pathology[ J]. Toxicol Appl Pharmacol, 2015, 289(3) . 560-
572.

EHEME, B, A WGRZ5I25 1 s SUS Mo &
IO LRGN B H AT RG24 SBR[ 1], b I B2 e I 25374
5/53#r, 2018, 18(1): 110-112, 116.

KERTMEN N, AKSOY S, UNER A, et al. Which sequence best
protects the heart against trastuzumab and anthracycline toxicity? An
electron microscopy study in rats[ J]. Anticancer Res, 2015, 35
(2): 857-864.

SAAD S Y, NAJJAR T A O, ALASHARI M. Cardiotoxicity of
doxorubicin/paclitaxel combination in rats: effect of sequence and
timing of administration [ J]. J Biochem Mol Toxicol, 2004, 18
(2): 78-86.

LIPSHULTZ S E, LIPSITZ S R, MONE S M, et al. Female sex
and higher drug dose as risk factors for late cardiotoxic effects of
doxorubicin therapy for childhood cancer[ J]. N Engl ] Med, 1995,
332(26) : 1738-1743.

CHAN J S K, LAKHANI I, LEE T T L, et al. Cardiovascular
outcomes and hospitalizations in Asian patients receiving immune
checkpoint inhibitors; a population-based study [ J]. Curr Probl
Cardiol, 2023, 48(1): 101380.

ZHANG M L, YANG H G, XU C C, et al. Risk factors for
anthracycline-induced cardiotoxicity in breast cancer treatment: a
meta-analysis[ J]. Front Oncol, 2022, 12. 899782.

WU Z C, YAO T K, WANG Z L, et al. Association between
angiotensin-converting enzyme inhibitors and the risk of lung cancer
a systematic review and meta-analysis[ J]. Br J Cancer, 2022; 1-9.
DOI:; 10. 1038/541416-022-02029-5. Epub ahead of print.

BECKER Y, STOCK C. The ACE inhibitor lisinopril stimulates
melanoma cell invasiveness by inducing MMP2 secretion[ J]. Cell
Physiol Biochem, 2022, 56(5) : 457-483.

MEHRDAD S A, MIRZAVI F, SEYEDI S M R, et al. The effect of
angiotensin receptor blockers and angiotensin-converting enzyme
inhibitors on progression of gastric cancer; systematic review and
meta-analysis[ J]. Anticancer Drugs, 2022, 33(10) . 983-988.
DENG Y J, XIE Y X, WANG M, et al. Effects of antihypertensive
drugs use on risk and prognosis of colorectal cancer: a meta-analysis of
37 observational studies[J]. Front Pharmacol, 2022, 12; 670657.
JEON HL, LEE SH, NAM J H, et al. Cancer risk associated with
the use of valsartan in Korea: a nationwide cohort study[ J]. Cancer
Epidemiol, 2022, 80. 102245.

ROTSHILD V, RABKIN N, MATOK I. The risk for prostate cancer

with calcium channel blockers: a systematic review, meta-analysis,

Evaluation and analysis of drug-use in hospitals of China 2023 Vol. 23 No.2 - 133 -



[29]

[30]

[31]

[32]

[33]

[34]

[35]

[37]

[38]

[39]

- 134 -

and meta-regression[ J]. Ann Pharmacother, 2023, 57(1) . 16-28.
XIE Y X, WANG M, XU P, et al. Association between antihy-
pertensive medication use and breast cancer: a systematic review and
meta-analysis[ J]. Front Pharmacol, 2021, 12 609901.
SCHNEIDER R, REINAU D, STOFFEL S, et al. Risk of skin
cancer in new users of thiazides and thiazide-like diuretics: a cohort
study using an active comparator group[J]. Br J Dermatol, 2021,
185(2) : 343-352.

MATYJASZCZYK-GWARDA K, WOJCIK T, EUKAWSKA M,
et al. Lipophilicity profiling of anthracycline antibiotics by micro-
emulsion electrokinetic chromatography-effects on cardiotoxicity and
endotheliotoxicity[ J]. Electrophoresis, 2019, 40(23-24) . 3108-
3116.

LI X R, CHENG X H, ZHANG G N, et al. Cardiac safety analysis
of first-line chemotherapy drug pegylated liposomal doxorubicin in
ovarian cancer[ J]. J Ovarian Res, 2022, 15(1) : 96.
ANDREATA F, BONIZZI A, SEVIERI M, et al. Co-administration
of H-ferritin-doxorubicin and Trastuzumab in neoadjuvant setting
improves efficacy and prevents cardiotoxicity in HER2 + murine
breast cancer model[ J]. Sci Rep, 2020, 10(1): 11425.
KAPLAN O, BOZDAG KAPLAN N. Evaluation of dexrazoxane effect
on preventing acute cardiac arrhythmia in patients with breast cancer
treated with neoadjuvant/adjuvant anthracycline-based chemotherapy
[J]. Int J Clin Pract, 2021, 75(11) . e14705.

WANG Y, LU C Q, LI HE, et al. 3D-STI evaluation of the effect
of dexrazoxane on the mechanical properties of right ventricular
myocardium in breast cancer patients treated with pirarubicin[ J].
Ann Palliat Med, 2020, 9(3): 1187-1197.

DE BAAT E C, MULDER R L, ARMENIAN S, et al. Dexrazoxane
for preventing or reducing cardiotoxicity in adults and children with
cancer receiving anthracyclines [ J ]. Cochrane Database Syst Rev,
2022, 9(9) : CD014638.

GETZ K D, SUNG L, ALONZO T A, et al. Effect of dexrazoxane
on left ventricular systolic function and treatment outcomes in
patients with acute myeloid leukemia: a report from the children’s
oncology group[ J]. J Clin Oncol, 2020, 38(21) : 2398-2406.
SPALATO CERUSO M, NAPOLITANO A, SILLETTA M, et al.
Use of cardioprotective dexrazoxane is associated with increased
myelotoxicity in anthracycline-treated soft-tissue sarcoma patients
[J]. Chemotherapy, 2019, 64(2) . 105-109.

LABIANCA R, BERETTA G, CLERICI M, et al. Cardiac toxicity
of 5-fluorouracil: a study on 1083 patients[ J]. Tumori, 1982, 68
(6) : 505-510.

ESKANDARI M R, MOGHADDAM F, SHAHRAKI J, et al. A
comparison of cardiomyocyte cytotoxic mechanisms for 5-fluorouracil
and its pro-drug capecitabine[ J]. Xenobiotica, 2015, 45(1) ; 79-
87.

TRAYNOR K.
fluorouracil, capecitabine[ J]. Am J Health Syst Pharm, 2016, 73
(3): 100, 102.

FDA  approves therapy to treat overdose of

[40]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[51]

[52]

Evaluation and analysis of drug-use in hospitals of China 2023 Vol. 23 No. 2

JENSEN S A, SPRENSEN ] B. Risk factors and prevention of
cardiotoxicity induced by 5-fluorouracil or capecitabine[ J]. Cancer
Chemother Pharmacol, 2006, 58(4) . 487-493.

GUGLIN M, KRISCHER J, TAMURA R, et al. Randomized trial
of lisinopril versus carvedilol to prevent trastuzumab cardiotoxicity in
patients with breast cancer[ J]. J Am Coll Cardiol, 2019, 73(22) :
2859-2868.

OLORUNDARE O E, ADENEYE A A, AKINSOLA A O, et al.
Therapeutic potentials of selected antihypertensive agents and their
fixed-dose combinations against trastuzumab-mediated cardiotoxicity
[J]. Front Pharmacol, 2021, 11: 610331.

LIN E, GARMO H, HAGSTROM E, et al. Association between
atherogenic lipids and GnRH agonists for prostate cancer in men
with T2DM : a nationwide, population-based cohort study in Sweden
[J]. Br J Cancer. 2022. DOI. 10.1038/s41416-022-02091-z.
Epub ahead of print.

CHANG W T, HONG C S, HSIEH K L, et al. Regular use of
aspirin is associated with a lower cardiovascular risk in prostate
cancer patients receiving gonadotropin-releasing hormone therapy
[J]. Front Oncol, 2022, 12. 952370.

LIUQ, YUY Y, LINJ Y, etal. Treatment strategy for myocarditis
in patients using immune checkpoint inhibitors or combined anti-
vascular endothelial growth factor therapy by clinical severity [ J].
Eur J Cancer, 2021, 157. 10-20.

ZHANG H, LIN J Y, SHEN Y H, et al. Protective effect of crocin
on immune checkpoint inhibitors-related myocarditis through
inhibiting NLRP3 mediated pyroptosis in cardiomyocytes via NF-kB
pathway[ J]. J Inflamm Res, 2022, 15; 1653-1666.
MICHEL L, HELFRICH I, HENDGEN-COTTA U B, et al.
Targeting early stages of cardiotoxicity from anti-PD1 immune check-
point inhibitor therapy[ J]. Eur Heart J, 2022, 43(4) ; 316-329.
ANTUNES P, ESTEVES D, NUNES C, et al. Impact of exercise
training on cardiotoxicity and cardiac health outcomes in women with
breast cancer anthracycline chemotherapy: a study protocol for a
randomized controlled trial[ J]. Trials, 2019, 20(1) ; 433.
LESTUZZI C, STOLFO D, DE PAOLI A, et al. Cardiotoxicity from
capecitabine chemotherapy: prospective study of incidence at rest
and during physical exercise[ J]. Oncologist, 2022, 27(2) ; el58-
el67.

HOJAN K, PROCYK D, HORY? SKA-K? STOWICZ D, et al. The
preventive role of regular physical training in ventricular remodeling,
serum cardiac markers, and exercise performance changes in breast
cancer in women undergoing trastuzumab therapy-an REH-HER study
[J]. J Clin Med, 2020, 9(5) : 1379.

DE MELLO SAMPAYO F, FIUZA M, PINTO F, et al. Cost-
effectiveness of cardio-oncology clinical assessment for prevention of
chemotherapy-induced cardiotoxicity [ J]. Rev Port Cardiol ( Engl
Ed), 2021, 40(7) . 475-483.

REDING K W, ARAGAKI A K, CHENG R K, et al. Cardiovascular

outcomes in relation to antihypertensive medication use in women with

I BEBE GO 500 2023 4E5F 23 55 2 ]



[53]

[54]

[55]

[57]

[59]

[61]

[64]

P EBE 2SN S0 2023 AR5 23 55 2 M

and without cancer: results from the women’s health initiative[ J .
Oncologist, 2020, 25(8) : 712-721.
SHIN D W, PARK J H, PARK J H, et al. Antihypertensive
medication adherence in cancer survivors and its affecting factors:
results of a Korean population-based study [ J].
Cancer, 2010, 19(2): 211-220.

FERRACINI A C, RODRIGUES A T, DE BARROS A A, et al.

Support Care

Prescribing errors intercepted by pharmacist intervention in care of
patients hospitalised with breast and gynaecological cancer at a
Brazilian teaching hospital[ J]. Eur J Cancer Care (Engl), 2018,
27(1):

WEBER L, LANGEBRAKE C, PICKSAK G,

el2767.

et al. Medication
errors in cancer therapy: reports from German hospital pharmacists
between 2008 and 2019 [ J]. 2022,
10781552221135130. DOI. 10. 1177/10781552221135130. Epub

J Oncol Pharm Pract,

ahead of print.
B REAIZYE PR 4% (INRUD ) o [ i 21 I R % A U254, o
E WA RGO AL T R 2, PR ERERA L
MeZbisy, & W EMHRE L FILA[T]. AYWARK
M A&, 2014, 16(6) ; 321-326.

AKBULUT M, URUN Y. Onco-cardiology: drug-drug interactions
of antineoplastic and cardiovascular drugs [ J]. Crit Rev Oncol
Hematol, 2020, 145, 102822.

WESSLER J D, GRIP LT, MENDELL J, et al. The P-glycoprotein
transport system and cardiovascular drugs[ J]. J Am Coll Cardiol,
2013, 61(25) ; 2495-2502.

BJORNSSON T D, HUANG A T, ROTH P, et al. Effects of high-
dose cancer chemotherapy on the absorption of digoxin in two
different formulations [ J]. Clin Pharmacol Ther, 1986, 39(1):
25-28.

TRACY T S, WORSTER T, BRADLEY J D, et al. Methotrexate
disposition following concomitant administration of ketoprofen,
piroxicam and flurbiprofen in patients with rheumatoid arthritis[ J].
Br J Clin Pharmacol, 1994, 37(5) : 453-456.

KHAN A, KNEALE B. Life threatening torsades de pointes due to
abiraterone-induced hypokaelemia in a patient with metastatic
prostate cancer[ J]. N Z Med J, 2016, 129(1445) . 124-127.
KIM P, MASHA L, OLSON A,

et al. QT prolongation in cancer

patients[ J]. Front Cardiovasc Med, 2021, 8. 613625.

END D, MOLINA A, TODD M, et al. Interactions of abiraterone,
eplerenone, and prednisolone with wild-type and mutant androgen
receptor; a rationale for increasing abiraterone exposure or
combining with MDV3100[ J]. Cancer Res, 2013, 73(9) : 2926.
LEETE J, WANG C, LOPEZ-HERNANDEZ F J, et al
Determining risk factors for triple whammy acute kidney injury[J].

, 2022, 347 108809.
HAYASHI M, BOUSMAN C A. Experience,

Math Biosci
knowledge, and

perceptions of pharmacogenomics among pharmacists and nurse

[66]

[67]

[69]

[70]

[71]

[72]

[73]

[74]

[75]

[76]

[78]

[79]

practitioners in Alberta hospitals[ J].
(6): 139.
HOCKINGS J K, CASTRILLON J A, CHENG F X. Phar-

Pharmacy ( Basel) , 2022, 10

macogenomics meets precision cardio-oncology
potential? [ J]. Hum Mol Genet, 2020, 29( R2) : R177-R185.
WANGTY, ZHOU Y T, CAO G S. Pharmacogenetics of tamoxifen

is there synergistic

therapy in Asian populations: from genetic polymorphism to clinical
outcomes[ J|. Eur J Clin Pharmacol, 2021, 77(8) : 1095-1111.
SAIF M W. An adverse interaction between warfarin and fluoropyri-
midines revisited[ J]. Clin Colorectal Cancer, 2005, 5(3) . 175-
180.

YASEEN I F, FARHAN H A. Cardiovascular drug interventions in
the cardio-oncology clinic by a cardiology pharmacist; ICOP-pharm
study[ J]. Front Cardiovasc Med, 2022, 9. 972455.

DURAND M, LACARIA K, SIDSWORTH M, et al. Management
of cardiovascular health in acute leukemia; a national survey[J].
Leuk Lymphoma, 2019, 60(12) : 2982-2992.

UMAR R M, APIKOGLU-RABUS S, YUMUK P F. Significance of
a clinical pharmacist-led comprehensive medication management
program for hospitalized oncology patients[ J]. Int J Clin Pharm,
2020, 42(2): 652-661.

CHOU C, HOHMANN N S, HASTINGS T J, et al. How
comfortable are primary care physicians and oncologists prescribing
medications for comorbidities in patients with cancer? [J]. Res
Social Adm Pharm, 2020, 16(8) : 1087-1094.
EASAW J C, MCCALL S, AZIM A. ClotAssist: a program to treat
cancer-associated thrombosis in an outpatient pharmacy setting[ J].
J Oncol Pharm Pract, 2019, 25(4) : 818-823.

GIL-GUILLEN V F, BALSA A, BERNARDEZ B, et al. Medication
non-adherence in rheumatology, oncology and cardiology : a review of
the literature of risk factors and potential interventions [ J]. Int J
Environ Res Public Health, 2022, 19(19) . 12036.

BROWN S A, PATEL S, RAYAN D, et al. A virtual-hybrid
approach to launching a cardio-oncology clinic during a pandemic

[J]. Cardiooncology, 2021, 7(1): 2.
EHME, i, Rk, & iZRATRIT HER2 B &

B ONEZ MM [T]. YRR ZE, 2019, 21(4) .
265-272.
AR, FER, 220, 5 JEF s iy .o NER £ 2 R
IM2EERATRFWEL]]. PEIGRES:, 2021, 28(2):
173-176.
Bl , 25, FARIE, S5 M SOk FAREEH &R/ i %

TR ZARSEURITN B 32 (4 B 570 %ot LA B 2 il 3k S0
HEREME T 1 09 meta 23HT[T]. 2598 RO 2R A5, 2022,
24(9) : 462-470.
WAE, B, R, S IEIRZGIRAT L 3R S B0 & J i 5Kk
PEAE[)]. BEZSIR, 2023, 42(1) ;: 132-138.

(ks H #.2023-01-18 &[] H #.2023-02-10)

Evaluation and analysis of drug-use in hospitals of China 2023 Vol. 23 No.2 - 135 -



