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Common risk factors of cardiovascular diseases and malignant
tumors and the effect of drugs
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Abstract: Cardiovascular diseases (CVDs) and malignant tumors are the main causes of death worldwide.
The etiology study of CVDs and malignant tumors has found a series of widely recognized risk factors. Medical
practice and medical theory usually focus on one of the diseases, but more and more evidence reveals that
malignant tumors usually involve the cardiovascular system, thus leading to thromboembolism, heart failure, etc.
Anti-cancer treatment proves to induce CVDs, while CVDs seem to increase the risk of malignant tumors. This
situation requires researchers to conduct further combined crossover study on both CVDs and malignant tumors.
In this review, we discuss the potential common risk factors of cardiovascular diseases and malignant tumors, the
pathological and physical mechanism of the two kinds of diseases, the cardiac toxicity induced by tumor therapy
and the impact of cardiovascular drugs on cancer from the perspective of cardio-oncology, and in the endput
forward the prospect of prevention and treatment.

Key words: cardio-oncology; cardiovascular disease; malignant neoplasm; cardiotoxicity; carcinogenesis

SR8 oo BRI =7 A DRl % 58 S, AR AT AR SR A

BUNSET 29 5 599 ST 11 40% LD, AR 4 2019

Bo OIS B GEHI0 5 I R e 3R E S 2 A BR T
IR ) A 36 DA A . R HESE, A 2018 4F, K E
292,910 J& B A A Mot IUE B, O ILE R GBS

WA H : 2019-09-16;  1&1E H 1H: 2019-09-28.

W H: BERXARRHFIEES VI H (81874318, 81673453, 81473235).
*J@ HAE & Tel: 86-10-82802863, E-mail: xjli@bjmu.edu.cn

DOI: 10.16438/j.0513-4870.2019-0756

SEAAT I, 2015 4 38 E 37 kR AE £ 392.9 T3, 3
BT 91 29 233.8 J5 B2, & UL O I 28 8 506
A48 e ML T 0o 9 ~ B K A AR A | I AR AN O ) 3 v
&, R EAIAIR AT R AR SR R I
SR AR AR R AE I A RAT BN W B iy, (EATIAN 25 SR W, e i
TBIT R B IE AR KA AV R . O I RS
i 5 2 1 e R LA e B A R e B DR 2 DL R AR AL



T2 2j% %4 Acta Pharmaceutica Sinica 2020, 55(1): 1 -7

RAE VR IENLE] . &I B PR 10 B R
T, VI AR, FiUE K2 A RE, T I
P IF 5 BR8] R AF DG R AT DA X O I A
P59 5 T 0 TR PRI AR, A R 9 11— R TR  —
PR .
1 DIERFSEERESFESHNERES

K R RIE 7R, o I 05 5 3%k o 93 5 A
P A BURH 4K H B, Ak 22 AT IR S AT AR W0 I
SRR AR R AR RKEENES. NT
b5 BRI 0 I R 5 2 R LY i A998 R A B L
], s A [R] A5 B PR 2R AT T g FIEA
1.1 MRISER 5T a0 50 BRI 09 S F B
TS A 1R 20 A1, Al 2 S 4 3 A7 A 10 I RS9
o A RE BB, RS B R 50 TR . AN
LA 7 3 A2 S P R, 5 P LA R )RR KUK
FBETZ M, S O L R 5 o e BB SR8 IE 7
ARG, BN A ERA L P AR B RHEAR . DLOEE N
B, AR IRAT I 2 AT, 22 BOR R R B SR L
55 % UL b A B, T 2 B0 R R R 65 %
PA DI,
1.2 EFESMR AL RN B S AR S AR R R
32 AT I CURA ST AR 0 LA R R 2 S R A I A
RS WK R T i B e e 0 AT 21 e 25 1
R, FEE 213 O K A& Eh & E
T2 A A 5 U R DA S5 B0 L S B Ok 4 R B A D e o0
P SO L 7, AT et IR N B2 . g sh il
I R T LTS v I 7 G I AR R O 8
PR, S S0 U it 2%, SEEIIGT O L A 95 995 e R 1Y) T
B, 3 PR AR S8 A VA 7 7 S 10 0o JIRE 23 M B i I S8 AL
AT M fE B IR 36K 2 mT LR BRI 48 5 8 A3 2008 4, M
T A5 2550 S T 0 L5 95 5 08 e 3 1) — 2 T
1.3 SME HERF. S EMESEEE & s EH
FE %R0 L R B EH T ROR IR, B8 3
R L 4 o1 110 v I 2 37 3 R 14 00 3 S (R R 00,
BRI Rk =B R 90 (RAAS) K2 & il &
KA A BRI, T I 3 — 2B B RO L R G RE
SR AL R B 1B T 28 RE A A IR A 4 RGBS, AT
OOV, SO AT RE R AL KRR o JERE S i
JE 2 A A7 16 2 V) 5Bk — 5 T, JiE R IR 9T 299 mT
DL 4k A 1 v i RS 55— 7 T, [0 A BB AT
FOA, AR R R, LR (RS SR B TR
FhEnt, I X i RE (0 52 e ik 25 3 /b S, SRR N
B K 2 BB F T2 048 7R 8 2 A4 B S DR G,
TE 12 4E R BT, 531 A0 2o 1 B8 2 14 0t e T o A 9
PR T T e < o e AR 1 B R0 5 % v R

YRI5

B R 995 T DA S 25 386 8% 2880 I R 11 IR,
PRI FH R AL TS A R, JET R K, thah,
W PR £ AR O T I B vy %) R XU, B B L
A5 5 N R A 5 o IR AR I v R B 3%
FEAR K BRI F--1 (IGF-1) ¥R FE 4 IA A A2 W JR s A6 50 1f
B PR R E KU T R I R R 2 — o 7RO I RSt
W, IGF-1 {2 3EF 3 LA 35 A= FE RS, 1T 78 % 14 s
HER, TSR 15 2K (BRCAT1).BRCA2.TP53
I VHL S5 41019 JE DR R0 g 5 R b O 2k, 4 A s
L HI IGF-1 % /& (IGF-1R) [ ) 2h 7 2k i 41 it &
ik, [A) B IGF-1R [ % 2 R ik g 445 M Sk T, {5 5 7% 3
Thfe 1G5, (i i3k 8 20 i (1) 20 SE AL 2, 32 T+ 40 B b i
TCRE AU, W BRI ST T O LA R R R 2
(B I 2R, IGF BLVF AT AR A AR Wb B4 64T 505 1)
TR A2 W o

FEL A ) g N RO LB 99 S 6 TR 3R, AR A
TS A, 20% 8 E R AE SRR 56, AR EEE
T P B A e, R SR T AR KT 1 2 RE IR S 4 4R
A LU T TGF-1 F19E 28 7K S A Dy 2 i o
L6 95 975 R0 ST P 8 XU 1 JE R o AR 4 3 4 A 2 F
Fi, MR MUEEIRAS T, B 1 20 ks A 4 5500 1L A 5 0
DA T e, 7L 45 1 e S I RO BB B B
Jigeg A KO, B R AR 2B M. XWE R T
ALY T 2G4 H o R A e e TR AR, AT B R T
T, S — 7 T, HAA IR s a2 e ) T B e
(apolipoprotein, Apo) & | 25 o IfiL 5 9555 1 R 47 Bl
J&, TEIT 4 SR (1 0F 78 A0 4 R I 5 e hE KR A77E — 52 10
K. 7E20 ZFEARE A, WAT IR 0T A ) DB
BT RN, 2 540 Bl e % FE R B 1 1 Apo A1 A R
FE R, AT R 40 e it des 98 10 9 e 25 1 R
995 JAVISE, T 3 ok 1) Y AR 4 A P L [ AT 0
1] ik 9 200 35 B A 5 5 1 R U31S); Apo C1 B R ILTE B
i 4 L W e S B R N I R A, R A SEES K B Apo
C1 HA5 175 Rb/p21/caspase-3 il 4 L &z MAPK i B {2
JE Tt JRE 24 i 38 B RN IT R IR RURE 61T Apo B AE R AH 9%
5V 4 7 s A D 8 A 35w e i IR, 1 g e oA
% | L A2 R A A0 G BEUS19) Apo B 5 Apo D X iR
BIAE F AN B A o 2801 B 1t R R o B e O A
()8 B AT IR VA T R TR TR B
2 DMERRS BN MR RIEE IR E

O JUE 75 LK B (i) s 4 FR 0 4 T e, i RE O o HE B
()7 LS8, # R I e AU I TR 2. O
55 A PR IR < CA-125 %5 19 A= 0w 2647 mT A TR) B F000 400 3
RIS i 8 (1 e AR 12020 MR R 22 U AT 0 2% R 1, e



BT RLAEE: o IS g ST AR 1 3 () S R 181 3R B 240 4 5 i -3

E R PR LR O R A AR W) T i, R AR I
FEHRIR 22— oo LA 0905 K6 A7t T 1 o AR X 4 v
R 8 A if 12 2822260, R, VR N BIE 9 4 L A 9 A
P k8 0 A AL AT LA (1) o0 T e 7 A
RBEEAHERFR ARG AR EEN S
AR BRSBTS AR T 14 S R A B A

Cardiovascular system
- and extracellular matrix

The activation of fChronic and mild inflammation;

; s Cardiac toxicity of drugs;
SNS and RAAS common risk factors; S5
secretion of cytokines blood hypercoagulability
Malignant tumor and
tumor stroma
Figure 1 Possibleinteractions between malignant tumor and

cardiovascular system. The activation of SNS and RAAS in CVD
increases the risk of malignant tumors; cardiac toxicity induced
by anticancer therapies and the hypercoagulability resulting from
cancer are risk factors of CVD in turn; tumor stroma and cardiac
extracellular matrix are similar in components and structures,
where chronic inflammation, oxidative stress and the secretion of
cytokines arequite common; nevertheless, there are a series of
common risk factors for both diseases. SNS: Sympathetic nervous
system; RAAS: Renin-angiotensin-aldosterone system; CVD: Car-

diovascular diseases
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Figure 2 Cardiac toxicity mechanism of anticancer therapies.
Trastuzumab blocks the HER-2/4 heterodimers, reducing the resis-
tance against stress. TKIs directly induce the apoptosis of cardio-
myocytes and cause dysfunction of vascular epithelial cells, resulting
in a chain of cardiovascular diseases including hypertension, throm-
bosis, and heart failure. Anthracycline inhibits the topoisomerase
II S expressed in cardiomyocytes and interferes DNA repairing,
leading to dysfunction of cardiomyocytes and even heart failure
and arrhythmia. It is reported that immune checkpoint inhibitors
are responsible for autoimmune myocarditis by stimulating the
proliferation and infiltration of CD8"T cells, Th cells. TKIs: Tyrosine
kinase inhibitors; VEGF: Vascular epithelial growth factor; VEGFR:
Vascular epithelial growth factor receptor; HER-2: Human epidermal

growth factor receptor-2
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