ADYBERH I 212026 5553455548 Cancer Res Prev Treat,2026,Vol.53,No.4

s 289 -

doi:10.3971/j.issn.1000-8578.2026.25.0759

VEGFTW%U AR ERXE R A RN AHE
T R B

B, I, WA T, BRE@, 2R,

VEGF Inhibitor-Associated Side Effects in Antitumor Therapy and Intervention
Strategies

LIU Lu', SUN Wanting’, YAO Shuning', CHEN Zhenyu', WANG Yuefei'”, YANG Jing"’

1. Institute of Traditional Chinese Medicine, National Key Laboratory of Chinese Medicine
Modernization, Tianjin University of Traditional Chinese Medicine, Tianjin 301617, China;
2. College of Chinese Materia Medica, Tianjin University of Traditional Chinese Medicine, Tian-
jin 301617, China; 3. Haihe Laboratory of Modern Chinese Medicine, Tianjin 301617, China
Corresponding Authors: WANG Yuefei, wangyf0622@tjutcm.edu.cn; YANG Jing, yangjingfei
2006@163.com

Abstract: Vascular endothelial growth factor (VEGF) inhibitors are drugs that target and inhibit tumor
angiogenesis. By blocking the signaling pathway of VEGF and its receptor, they suppress tumor proliferation
and play a crucial role in tumor treatment. However, their side effects, such as hypertension, proteinuria,
hand-foot skin reactions, and myelosuppression, during treatment seriously affect patients' treatment
compliance and quality of life. The development of intervention strategies for the side effects of VEGF
inhibitors is of great importance for tumor treatment. This article reviews the clinical characteristics and toxic
mechanisms of common side effects caused by VEGF inhibitors during tumor treatment and summarizes
intervention strategies that combine traditional Chinese and Western medicines. Drug dosages were precisely
monitored and adjusted to achieve antitumor treatment. Patients' discomfort symptoms are improved through
prescriptions that act by tonifying qi and promoting blood circulation, strengthening the spleen, and tonifying
the kidney. The combination of traditional Chinese and Western medicines is used to treat patients, thus
providing a safe and effective treatment plan for patients with cancer.

Key words: VEGF inhibitor; Antitumor; Hypertension; Proteinuria; Hand-foot skin reaction; Myelosupp-
ression; Intervention strategy

Funding: Special Project for Technological Innovation in New Productive Forces of Modern Chinese
Medicines (No. 24ZXZKSY00010)

Competing interests: The authors declare that they have no competing interests.

# OE: hE¥AREKRRAT (VEGF) ¥4 A2 — & fedy 5] P 78 fe &£ R 09 24, 1813 FL BT VEGF
B R RIS B R A IR, BB P AIET ERARR ., K, }Jf-«é*ﬁkﬁ“f’éﬁﬁﬂi‘:?
BB = EH v GG RN B R, L EFEEHT P, BIR & VEGFH 6 Fl R B K &9
F IRk M 5677 A E2E L, AXRVEGF# ] 5 M B %7 E2 PS8 FHhE, Bk,
%;&Kﬂk)i/l%ﬂ’“"“ AP ILR BB W e R AE A A AEAULE SR TT 4R, SR T AT b &
E 44 TR Mgl AEHMANETUABRAMNBY R, RAZAET R EMEANE S B4t
Xﬁ"fii’&,fié—%%ﬂ::‘f K, FPEBHRABSEEY, AMNEEERBELELHALNETFTE,

X4BIF: VEGF#HI A ; A iE; &

£ E; BAK; FEARKRE; B
WS EH: 2025-09-28; EEEH: 2025-12-15 A TR
ELWH: AR T HARAE S AR TRER  TH; TRR%
(24ZXZKSY00010 ) HmESES. R730
1R B L 01617 R, RAEPES K EHF =
R, ARFTHAH LR EELERE,; 2.301617 K&, X -
,ﬂ%qﬂ:ﬁqk%ﬂ!’ %Ffo, 3.301617 R &, M T EHET 0 58

KEE ‘ ME WA F (Vascular endothelial growth

BEMEE: Tk, 3, B, &, 22AFFH

M R AR E W AR, E-mail: wangyf0622@tjutem. factor, VEGF ) =& —Ffh & F 81> 13 5F 09 28 e & iR

edu.cn, ORCID: 0000-0003-0956-6046; ##, %, #+

BUAFIIE, WP 252 F NI, Eomail, SRR SRR AR Y, A 5 L 3 3 1
yangjingfei | 2006@163 com, ORCID: 0000-0002-5459-1868 FETE M A 5 A v R 3 e, IR HS 5k

TEERN: W%, &, #Mit, TENEHHHHFH

%, ORCID: 0009-0009-1652-5008 B SR, VEGFZE G 71 4. VEGF-A |

S
I;E


mailto:wangyf0622@tjutcm.edu.cn
mailto:yangjingfei_2006@163.com
mailto:yangjingfei_2006@163.com
mailto:wangyf0622@tjutcm.edu.cn
mailto:yangjingfei_2006@163.com
mailto:yangjingfei_2006@163.com
mailto:wangyf0622@tjutcm.edu.cn
mailto:yangjingfei_2006@163.com
mailto:yangjingfei_2006@163.com
https://doi.org/10.3971/j.issn.1000-8578.2026.25.0759
https://doi.org/10.3971/j.issn.1000-8578.2026.25.0759
https://doi.org/10.3971/j.issn.1000-8578.2026.25.0759
mailto:wangyf0622@tjutcm.edu.cn
mailto:yangjingfei_2006@163.com
mailto:yangjingfei_2006@163.com
mailto:wangyf0622@tjutcm.edu.cn
mailto:wangyf0622@tjutcm.edu.cn
mailto:yangjingfei_2006@163.com

* 290 -

AR B 1212026 E 5553555480 Cancer Res Prev Treat,2026,Vol.53,No.4

VEGF-B. VEGF-C. VEGF-D. JIGEAKHT (Plac-
ental growth factor, PIGF ) . VEGF-ELI X VEGF-F*,
HZ WG mAE N A RKE T2, 2. 3 (VEG-
FR-1. VEGFR-2HIVEGFR-3 ) HI#HZHiE ] (NRP-
1HINRP-2 ) B4,

VEGFIil 1] B i & 2 B S 48 Gy 7 /) 8
SFE, WTUREUCENE, ERKEE A
VEGFTE4 K ZH Mg bt R, 9 iz h
ST IR A A B DG R R . VEGFA il 7138
Iob 48 ] RELIBTVEGF e HLAZ A () (55388 B R 44T s
YEA, HAZOPUE A THEVEGE -S4 T iiFRas/Raf/
MAPK . PI3K/AKtSE(5E 555 3, ] P R 20 e 3
B A R A ;R S e A TR
B BRI 2L ) SR B A Ive 1 45 )
A Can DUERBRERST ), DAY BELUBT e 1) 5 SR A 45
PO LT RN RS X IS LA mT BRI I 4 38 3
PE, WP IMIRERI B, e T Ak, RIS
SRE A 5 Bk, VEGF-ARIVEGFR-24& H i
PR 1A A ) S BERS, [H20044F B ~VEGF
Tk DA EREASE ( Bevacizumab ) FltLIE, VEGF
I AL B . Al . B/ N e S5
LSRR T Z N . VEGF/VEGFRAN il 31 43
KL,

SR, VEGFHIRIRAITGYT AH G B B PR ™ H R
THIGRRH, Hrpd WEA s . EEK . 1
ML . F RN BREIHIAE, XEEAR
JLREAAL AR B HONPE R AE AR R, HE AT
SEGRIT I, L, RE0E4S VEGFISIFI
DUAS B S B LT Fieeg e B v 2 LR, AR
RGLER T VEGFI I AL s va 7 b s vp o™= A 1
FE . BRFIAR . T2 B R BN B B ] A R
WA B RN R AL, 2 T X T30
W

#1 VEGF#IFI4Z%
Table 1 Classification of VEGF inhibitors
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Classification Monoclonal antibodies

9-10]

Tyrosine kinase inhibitors'

Recombinant proteins'

Bevacizumab and ramucirumab
Intravenous or subcutaneous

Representative drugs
Administration route

injection

Target Cell surface antigens or soluble
ligands

Indications Colorectal cancer, lung cancer,
lymphoma, and leukemia

Side effects Cardiotoxicity and immune-related

side effects

Sorafenib and Anlotinib
Oral administration

Tyrosine kinase domain within

cells
Specific mutant tumors

Hand-foot skin reactions, liver

dysfunction, and diarrhea

Aflibercept
Intravenous or subcutaneous

injection
Multitarget or receptor traps

Colorectal cancer, non-small cell
lung cancer, and ophthalmic

diseases
Myelosuppression, hypertension,

and proteinuria
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Table 2 Differences in adverse events of high blood pressure and treatment outcomes among different types of VEGF

inhibitors
. . All levels of Grade 3/4 . . .
Drugs Classification Risk of SAEs Improvement in PFS  Improvement in OS
AE (%) AE (%)
Bevacizumab!?'  Monoclonal 20-30 5-15 Low and highly Significant (colorectal Significant for some
antibodies reversible cancer and NSCLC)  tumors, such as
Ramucirumab"*") Monoclonal 15-25 5-10 gastric cancer
antibodies
Sorafenib™® Multitargeted TKI 30-60 1020  Relatively high and Moderate Limited or none

Anlotinib"” requires continuous (gastric and
liver cancers)
Effective for
colorectal cancer
Notes: SAE: serious adverse events; PFS: progression-free survival; OS: overall survival; NSCLC: non-small cell lung cancer; TKI: tyrosine kinase

management

Aflibercept!" Recombinant protein ~ Limited data available Limited data available

inhibitors.

#3 PEETHEASLENSRERE (CTCAES.0 ) B!
Table 3 Grading of anticancer treatment-induced hypertension (CTCAE v5.0)*"!

Grade Definition Treatment recommendation
1 Systolic blood pressure 120—-139 mmHg, diastolic blood pressure 80-89 mmHg
2 Previously normotensive, posttreatment systolic BP 140—-159 mmHg or diastolic BP  Requires monotherapy
90-99 mmHg, recurrent/persistent (=24 h) symptomatic diastolic elevation
>20 mmHg or BP > 140/90 mmHg
3 Systolic BP = 160 mmHg, diastolic BP = 100 mmHg Requires medical intervention and
multidrug therapy or intensified
treatment
4 Life-threatening (e.g., malignant hypertension, transient or persistent Requires urgent intervention

neurologic deficit, and hypertensive crisis)
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Figure 1 Pathological mechanisms of VEGF inhibitor-induced hypertension
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Table 4 Incidence of proteinuria during treatment with
common VEGF inhibitors

Incidence of

. . proteinuria

Drugs Classification
(all levels/level 3
and above) (%)

Bevacizumab''™*?  Monoclonal antibodies 28-31/6-8
Ramucirumab™*?  Monoclonal antibodies 21-24/3-4
Sorafenib™” Multitargeted TKI 12/2
Anlotinib™! Multitargeted TKI 19-21/2-3
Aflibercept!*”! Recombinant protein 20/4
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Table 5 Grading of hand-foot skin reactions (CTCAE

v5.0)""

Grade Symptoms

1 Painless mild skin changes or dermatitis (e.g.,
erythema, edema, or hyperkeratosis)

B Painful skin changes, interfering with instrumental
daily living activities

3 Severe skin changes with pain, affecting basic

daily life activities
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Figure 2 The pathogenesis of sora-
fenib-mediated hand-foot skin reacti-
ons
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Grade ) ) N Bleeding manifestations
(g/L) (x10° /L) (x10°/L) (x10°/L)

0 =110 =24.0 =22.0 2100  None
1 109-95 3.9-3.0 1.9-1.5 99-75  Minor bleeding
2 94-80 2.9-2.0 1.4-1.0 74-50  Moderate bleeding (no transfusion required)
3 79-65 1.9-1.0 0.9-0.5 49-25 Severe bleeding (transfusion indicated)
4 <65 <1.0 <0.5 <25 Life-threatening bleeding
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