
S4 Table. Most frequent grade ≥ 3 treatment-emergent adverse events for phase II and III studies of anti-angiogenic agents 

 

Author 

Trial 

design/ 

Setting 

No. of 

patients
a) 

 

Treatment 

Most frequent grade ≥ 3 treatment-emergent adverse events (most to least 

frequent, left to right) 

VEGF ligand- and VEGFR-2-targeted therapy 

Shah et al. 

[1] 

Phase II,   

single-arm/ 

1st-line 

44 Bevacizumab+docetaxel/cisplatin/5-FU Leukopenia  

(64%) 

Neutropenia  

(50%) 

Fatigue  

(25%) 

Thrombocytopenia  

(25%) 

Shah et al. 

[2] 

Phase II,   

single-arm/ 

1st-line 

47 Bevacizumab+cisplatin/irinotecan Hypertension  

(28%) 

Neutropenia  

(28%) 

Thromboembolis

m (25%) 

Lymphopenia  

(23%) 

Enzinger et 

al. [3] 

Phase II,   

single-arm/ 

1st- and 

2nd-line 

35 Bevacizumab+docetaxel/cisplatin/irinotecan Peripheral  

neuropathy (10%) 

Bleeding 

(10%) 

Thromboembolic 

event (7%) 

Hypertriglyceridemi

a,  

absolute neutrophil 

count (7%) 

El-Rayes et 

al. [4] 

Phase II,   

single-arm/ 

1st-line 

38 Bevacizumab+docetaxel/oxaliplatin Neutropenia 

(34%) 

Dehydration 

(11%) 

Nausea  

(11%) 

GI perforation, 

chronic  

neuropathy, diarrhea 

(8%) 

Uronis et al. 

[5] 

Phase II,  

single-arm/ 

1st-line 

37 Bevacizumab+capecitabine/oxaliplatin Venous 

thrombosis 

(11%) 

Hypertension 

(5%) 

Hemorrhage 

(3%) 

Dural-cutaneous 

fistula, 

perforation/fistula 

(3%) 

Ohtsu et al. 

(AVAGAS

T) [6] 

Phase III,  

randomized,  

double-

blind,  

placebo- 

controlled/ 

1st-line 

774 Bevacizumab+fluoropyrimidine/cisplatin vs. 

placebo+fluoropyrimidine/cisplatin 

Neutropenia 

(35% vs. 37%) 

Anemia  

(10% vs. 14%) 

Decreased 

appetite 

(8% vs. 11%) 

Diarrhea 

(8% vs. 4%) 



Shen et al. 

(AVATAR) 

[7] 

Phase III,   

randomized

, double-

blind,  

placebo- 

controlled/ 

1st-line 

202 Bevacizumab+capecitabine/cisplatin vs. 

placebo+capecitabine/cisplatin 

Neutropenia 

(18% vs. 14%) 

Hemorrhage 

(12% vs. 4%) 

Vomiting 

(10% vs. 22%) 

Leukopenia  

(9% vs. 4%) 

Okines et 

al. (ST03) 

[8] 

Phase 

II/III,   

randomized

, double-

blind,  

placebo- 

controlled/ 

1st-line 

1,063 Bevacizumab+epirubicin/capecitabine/cispl

atin vs. 

placebo+epirubicin/capecitabine/cisplatin 

Neutropenia 

(30% vs. 24%) 

Lethargy 

(12% vs. 10%) 

Hand-foot 

syndrome 

(9% vs. 7%) 

Diarrhea (7% vs. 

6%),  

nausea (7% vs. 6%) 

Yoon et al. 

[9] 

Phase II, 

randomized

, double-

blind,  

placebo- 

controlled/ 

1st-line 

168 Ramucirumab+FOLFOX vs. 

placebo+FOLFOX 

 

Neutropenia 

(27% vs. 36%) 

Fatigue 

(18% vs. 15%) 

Neuropathy 

(9% vs. 11%) 

NR 

Fuchs et al. 

(REGARD) 

[10] 

Phase III, 

randomized

, double-

blind,  

placebo- 

controlled/ 

2nd-line 

355 Ramucirumab vs. placebo Hypertension 

(8% vs. 3%) 

Abdominal pain 

(6% vs. 3%) 

Anemia 

(6% vs. 8%) 

Fatigue (6% vs. 

10%) 

Wilke et al. 

(RAINBO

W) [11] 

Phase III, 

randomized

, double-

665 Ramucirumab+paclitaxel vs. 

placebo+paclitaxel 

Neutropenia 

(41% vs. 19%) 

Leukopenia 

(17% vs. 7%) 

Hypertension 

(14% vs. 2%) 

Fatigue (12% vs. 

5%) 



blind,  

placebo- 

controlled/ 

2nd-line 

Tyrosine kinase inhibitor therapy 

Li et al. 

[12] 

Phase II,  

randomized

, double-

blind,  

placebo- 

controlled/ 

3rd-line 

144 Apatinib QD vs. apatinib BID 

vs. placebo 

Hand-foot  

syndrome 

(4% vs. 13% vs. 

2%) 

Hypertension 

(9% vs. 11% vs. 

0) 

Thrombocytopeni

a 

(4% vs. 9% vs. 

4%) 

Anemia 

(2% vs. 7% vs. 6%) 

Qin [13] Phase III,  

randomized

, double-

blind,  

placebo- 

controlled/ 

3rd-line 

267 Apatinib vs. placebo Hand-foot 

syndrome 

(8.5% vs. 0%) 

Elevated 

transaminase  

(8.0% vs. 4.4%) 

Bleeding 

(3.4% vs. 7.7%) 

Hyperbilirubinemia 

(7.4% vs. 6.6%) 

Koizumi et 

al. [14] 

Phase II,  

randomized

, double-

blind,  

placebo- 

controlled/ 

1st-line 

93 Orantinib+S-1/cisplatin vs. placebo+S-

1/cisplatin 

Hemoglobin 

(49% vs. 26%) 

Neutropenia 

(31% vs. 35%) 

Platelets 

(24% vs. 7%) 

Anorexia (18% vs. 

9%), 

lymphocytes (18% 

vs. 13%) 

Lee et al. 

[15] 

Phase II,   

single-arm/ 

1st-line 

66 Pazopanib+capecitabine/oxaliplatin Neutropenia 

(15%) 

Anemia 

(11%) 

Thrombocytopeni

a 

(11%) 

Anorexia (8%) 

Thuss- 

Patience et 

Phase II,  

randomized

87 Pazopanib+5-FU/  

leucovorin/oxaliplatin vs. placebo+5-

NR NR NR NR 



al. [16] , double-

blind,  

placebo- 

controlled/ 

1st-line 

FU/leucovorin/oxaliplatin  

Janjigian et 

al. [17] 

Phase II,   

single-arm/ 

1st-line 

36 Regorafenib+FOLFOX Neutropenia 

(36%) 

NR NR NR 

Pavlakis et 

al. 

(INTEGRA

TE) [18] 

Phase II,  

randomized

, double-

blind,  

placebo- 

controlled/ 

2nd- or 

3rd-line 

152 Regorafenib vs. placebo Hypertension 

(10% vs. 2%) 

AST level 

increased 

(9% vs. 0%) 

ɣ-

glutamyltransferas

e level increased  

(6% vs. 8%) 

ALT level increased 

(8% vs. 6%) 

Sun et al. 

(ECOG 

5203) [19] 

Phase II,   

single-arm/ 

1st-line 

44 Sorafenib+docetaxel/cisplatin Neutropenia 

(64%) 

Leukopenia 

(41%) 

Dehydration 

(20%) 

Hand-foot 

syndrome, fatigue, 

nausea (16%) 

Martin-

Richard 

et al. 

(GEMCA

D) [20] 

Phase II,   

single-arm/ 

2nd-line 

40 Sorafenib+oxaliplatin Asthenia 

(18%) 

Neutropenia 

(10%) 

Thrombocytopeni

a 

(8%) 

Abdominal pain, 

diarrhea, 

neurotoxicity, toxic 

syndrome (5%) 

Kang et al.  

(STARGA

TE) [21] 

Phase II,  

randomized

, open-

label/ 

1st-line 

195 Sorafenib+capecitabine/cisplatin vs. 

placebo+capecitabine/cisplatin 

Neutropenia 

(21% vs. 37%) 

Palmar-plantar  

erythrodysesthesi

a 

syndrome  

(7% vs. 1%) 

Febrile 

neutropenia 

(2% vs. 6%) 

NR 

Janjigian et 

al. [22] 

Phase II, 

single-

arm/2nd-

34 Sorafenib Hand-foot rash 

(24%) 

Fatigue  

(6%) 

GI-espohpagus  

fistula (3%) 

Hypertension 

Dehdration (3%), 

acne rash (3%), 



line (3%) vomiting (3%) 

Bang et al. 

[23]  

Phase II,   

single-arm/ 

2nd-line 

78 Sunitinib Thrombocytopeni

a 

(35%) 

Neutropenia 

(29%) 

Anemia 

(17%) 

Leukopenia (12%) 

Moehler et 

al. [24]  

Phase II,   

single-arm/ 

2nd-line 

52 Sunitinib Neutropenia 

(13%) 

Leukopenia 

(10%) 

Fatigue 

(6%) 

Anemia, 

thrombocytopenia, 

vomiting (4%) 

Yi et al. 

[25] 

Phase II,  

randomized

, open-

label/ 

2nd-line 

107 Sunitinib+docetaxel vs. placebo+docetaxel Neutropenia 

(32% vs. 20%) 

Febrile 

neutropenia 

(27% vs. 16%) 

Leukopenia 

(21% vs. 14%) 

Anemia (11% vs. 

10%), 

diarrhea (11% vs. 

2%) 

Wu et al. 

[26] 

Phase II, 

single-arm/ 

2nd-line 

25 Sunitinib Fatigue (24%) Anaemia (20%) Leukopenia (16%) Thrombocytopenia 

(16%) 

Alsina et al. 

[27] 

Phase II,   

single-arm/ 

1st-line 

48 Telatinib+capecitabine/cisplatin NR NR NR NR 

5-FU, 5-fluorouracil; BID, twice daily; FOLFOX, folinic acid, 5-fluorouracil, and oxaliplatin; NR, not reported; QD, once daily. a)N value reported represents 

the total number of patients enrolled in the study. 

 

References 

1. Shah MA, Jhawer M, Ilson DH, Lefkowitz RA, Robinson E, Capanu M, et al. Phase II study of modified docetaxel, cisplatin, and fluorouracil 

with bevacizumab in patients with metastatic gastroesophageal adenocarcinoma. J Clin Oncol. 2011;29:868-74. 

2. Shah MA, Ramanathan RK, Ilson DH, Levnor A, D'Adamo D, O'Reilly E, et al. Multicenter phase II study of irinotecan, cisplatin, and 

bevacizumab in patients with metastatic gastric or gastroesophageal junction adenocarcinoma. J Clin Oncol. 2006;24:5201-6. 



3. Enzinger PC, Abrams TA, Chan JA, McCleary NJ, Zheng H, Kwak EL, et al. Multicenter phase 2: Capecitabine (CAP) + oxaliplatin (OX) + 

bevacizumab (BEV) + trastuzumab (TRAS) for patients (pts) with metastatic esophagogastric cancer (MEGCA). J Clin Oncol. 2015;33 

Suppl:Abstr 4038. 

4. El-Rayes BF, Zalupski M, Bekai-Saab T, Heilbrun LK, Hammad N, Patel B, et al. A phase II study of bevacizumab, oxaliplatin, and 

docetaxel in locally advanced and metastatic gastric and gastroesophageal junction cancers. Ann Oncol. 2010;21:1999-2004. 

5. Uronis HE, Bendell JC, Altomare I, Blobe GC, Hsu SD, Morse MA, et al. A phase II study of capecitabine, oxaliplatin, and bevacizumab in 

the treatment of metastatic esophagogastric adenocarcinomas. Oncologist. 2013;18:271-2. 

6. Ohtsu A, Shah MA, Van Cutsem E, Rha SY, Sawaki A, Park SR, et al. Bevacizumab in combination with chemotherapy as first-line therapy 

in advanced gastric cancer: a randomized, double-blind, placebo-controlled phase III study. J Clin Oncol. 2011;29:3968-76. 

7. Shen L, Li J, Xu J, Pan H, Dai G, Qin S, et al. Bevacizumab plus capecitabine and cisplatin in Chinese patients with inoperable locally 

advanced or metastatic gastric or gastroesophageal junction cancer: randomized, double-blind, phase III study (AVATAR study). Gastric 

Cancer. 2015;18:168-76. 

8. Okines AF, Langley RE, Thompson LC, Stenning SP, Stevenson L, Falk S, et al. Bevacizumab with peri-operative epirubicin, cisplatin and 

capecitabine (ECX) in localised gastro-oesophageal adenocarcinoma: a safety report. Ann Oncol. 2013;24:702-9. 

9. Yoon HH, Bendell JC, Braiteh FS, Firdaus I, Philip PA, Cohn AL, et al. Ramucirumab (RAM) plus FOLFOX as front-line therapy (Rx) for 

advanced gastric or esophageal adenocarcinoma (GE-AC): randomized, double-blind, multicenter phase 2 trial. J Clin Oncol. 2014;32 

Suppl:Abstr 4004. 

10. Fuchs CS, Tomasek J, Yong CJ, Dumitru F, Passalacqua R, Goswami C, et al. Ramucirumab monotherapy for previously treated advanced 

gastric or gastro-oesophageal junction adenocarcinoma (REGARD): an international, randomised, multicentre, placebo-controlled, phase 3 

trial. Lancet. 2014;383:31-9. 

11. Wilke H, Muro K, Van Cutsem E, Oh SC, Bodoky G, Shimada Y, et al. Ramucirumab plus paclitaxel versus placebo plus paclitaxel in 

patients with previously treated advanced gastric or gastro-oesophageal junction adenocarcinoma (RAINBOW): a double-blind, randomised 

phase 3 trial. Lancet Oncol. 2014;15:1224-35. 

12. Li J, Qin S, Xu J, Guo W, Xiong J, Bai Y, et al. Apatinib for chemotherapy-refractory advanced metastatic gastric cancer: results from a 

randomized, placebo-controlled, parallel-arm, phase II trial. J Clin Oncol. 2013;31:3219-25. 

13. Qin S. Phase III study of apatinib in advanced gastric cancer: a randomized, double-blind, placebo-controlled trial. J Clin Oncol. 2014;32 

Suppl:Abstr 4003. 



14. Koizumi W, Yamaguchi K, Hosaka H, Takinishi Y, Nakayama N, Hara T, et al. Randomised phase II study of S-1/cisplatin plus TSU-68 vs 

S-1/cisplatin in patients with advanced gastric cancer. Br J Cancer. 2013;109:2079-86. 

15. Lee MY, Kim ST, Lee J, Park SH, Park YS, Lim HY, et al. Prospective phase II trial of pazopanib plus CapeOX (capecitabine and oxaliplatin) 

in previously untreated patients with advanced gastric cancer. J Clin Oncol. 2015;33 Suppl:Abstr 4049. 

16. Thuss-Patience PC, Al-Batran SE, Siveke JT, Homann N, Malfertheiner P, Glaeser D, et al. Pazopanib and 5-FU/oxaliplatin as first-line 

treatment in advanced gastric cancer: PaFLO, a randomized phase II study from the AIO (Arbeitsgemeinschaft Internistische Onkologie). J 

Clin Oncol. 2015;33 Suppl:Abstr 4033. 

17. Janjigian YY, Ku GY, Chou JF, Capanu M, Siebel M, Chalasani SB, et al. Phase II study of FOLFOX plus regorafenib (REGO) in patients 

with unresectable or metastatic esophagogastric (EG) cancer. J Clin Oncol. 2015;33 Suppl:Abstr 4053. 

18. Pavlakis N, Sjoquist KM, Tsobanis E, Martin A, Kang YK, Bang YJ, et al. INTEGRATE: a randomized phase II double-blind placebo-

controlled study of regorafenib in refractory advanced oesophagogastric cancer (AOGC): a study by the Australasian Gastrointestinal Trials 

Group (AGITG), first results. J Clin Oncol. 2015;33 Suppl 3:Abstr 9. 

19. Sun W, Powell M, O'Dwyer PJ, Catalano P, Ansari RH, Benson AB 3rd. Phase II study of sorafenib in combination with docetaxel and 

cisplatin in the treatment of metastatic or advanced gastric and gastroesophageal junction adenocarcinoma: ECOG 5203. J Clin Oncol. 

2010;28:2947-51. 

20. Martin-Richard M, Gallego R, Pericay C, Garcia Foncillas J, Queralt B, Casado E, et al. Multicenter phase II study of oxaliplatin and 

sorafenib in advanced gastric adenocarcinoma after failure of cisplatin and fluoropyrimidine treatment. A GEMCAD study. Invest New 

Drugs. 2013;31:1573-9. 

21. Kang Y, Lee KH, Shen L, Yeh K, Hong YS, Park YI, et al. Randomized phase II study of capecitabine and cisplatin with or without sorafenib 

in patients with metastatic gastric cancer: STARGATE study. Ann Oncol. 2014;25(Suppl 4):iv210. 

22. Janjigian YY, Vakiani E, Ku GY, Herrera JM, Tang LH, Bouvier N, et al. Phase II trial of sorafenib in patients with chemotherapy refractory 

metastatic esophageal and gastroesophageal (GE) junction cancer. PLoS One. 2015;10:e0134731. 

23. Bang YJ, Kang YK, Kang WK, Boku N, Chung HC, Chen JS, et al. Phase II study of sunitinib as second-line treatment for advanced gastric 

cancer. Invest New Drugs. 2011;29:1449-58. 

24. Moehler M, Mueller A, Hartmann JT, Ebert MP, Al-Batran SE, Reimer P, et al. An open-label, multicentre biomarker-oriented AIO phase II 

trial of sunitinib for patients with chemo-refractory advanced gastric cancer. Eur J Cancer. 2011;47:1511-20. 

25. Yi JH, Lee J, Park SH, Park JO, Yim DS, Park YS, et al. Randomised phase II trial of docetaxel and sunitinib in patients with metastatic 

gastric cancer who were previously treated with fluoropyrimidine and platinum. Br J Cancer. 2012;106:1469-74. 



26. Wu C, Mikhail S, Wei L, Timmers C, Tahiri S, Neal A, et al. A phase II and pharmacodynamic study of sunitinib in relapsed/refractory 

oesophageal and gastro-oesophageal cancers. Br J Cancer. 2015;113:220-5. 

27. Alsina M, Ko AH, Garcia De Paredes M, Rivera F, Schwartzberg LS, Fattaey A, et al. Clinical and pharmacodynamic (PD) results of 

TEL0805 trial: a phase II study of telatinib (TEL) in combination with capecitabine (X) and cisplatin (P) as first-line treatment in patients (pts) 

with advanced gastric or gastroesophageal junction (GEJ) cancer. J Clin Oncol. 2011;29(Suppl):Abstr 4122. 

 

 


