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ABSTRACT

Background: Bevacizumab—induced proteinuria is known to occur when vascular endothelial cell receptors are blocked, which
leads to decreased protein filtration, Although several studies have analyzed the correlation between therapeutic effect of
bevacizumab and proteinuria, no conclusion has been established. Methods: In this retrospective study, colorectal cancer patients
who received bevacizumab and urinary protein check from January 2015 to December 2016, were included, The incidence of
proteinuria and the grade according to Common Terminology Criteria for Adverse Events (CTCAE) 4.0 were evaluated after
bevacizumab administration, The primary objective was to correlate proteinuria with overall response rate (ORR) and time to
progression (TTP), Primary lesion, metastasized organs, surgery or radiation therapy, chemotherapy were investigated for analysis
of risk factors for proteinuria development. Results: A total of 149 patients included in the analysis. Proteinuria occurred 19.5%
(n=29) in the study patients; 20 in grade 1, 7 in grade 2, and 2 in grade 3, ORR was 55.2% in the proteinuria group and 51.7% in the
non—proteinuria group. There was no difference between two groups (p=0.89). The TTP through the survival curve was similar in
both groups (10 months, p=0.97). The risk of proteinuria was high in patients who had liver metastasis (p=0.02) and no surgery
(p=0.01). Conclusions: These result indicates that bevacizumab—induced proteinuria expression was not correlated with the
therapeutic effect on patients with colorectal cancer, Further analysis is required to find out the correlation between proteinuria and
therapeutic effects, The risk of proteinuria was increased from patients who had liver metastasis, and no surgery.
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20193 LR EH FYJSZEE x50 oJsid gL |, Bevacizumabe S| IAE 43714 (Vascular Endothelial
YE A 28,1117 BAste] -2jue) of WA} 4= 2915 24 Growth Factor, VEGF) BUSF23A2 d¢ 4] 44
ABFAIL, 1999-2013A71A19] 8 ¢oF AF EFst B FRe IR A8sk= VEGFO] Zdtste] 2839
A G2} A7) 2% Z7)sls ofdoloh D) AR k] Z2RA AL Ae)Y) Bevacizumabe o]# s A oA &

Q1 A 2AH A oy, Mol " AES =o]7] 9 HAE oM A, U, RIAAEHS, AAEt
S AR Az, lsistaio] nEde R ASEIn ek o) Aol AHELT Itk Aol HaRRe) 13 e
HA| 0] Eﬂ”:d' ol A A ] 124 deslsta AFEE bevacizumab®] X8 &3S Lolr y] 93 AdY Uit
MO 2= 5-Fluorouracil (5-FU)} oxaliplatin == irinotecan 3+ 23} 5-fluorouracil, leucovorin, irinotecan (FOLFIRI)
o] BEaWo] 12} XFZ AREH AL, 7)ol vgeft t4A8 aRF} BH-88le] WS (response rate, RR)¥} F318) =&
A7} N o] X Fol) ALEHA WES-S I AL YL (progression-free survival, PES), ZA] AZ&-(overall survival,

*Correspondence to: Yea-Ji Sa, Department of Pharmacy, Seoul St. Mary’s Hospital, The Catholic University of Korea, 222 Banpo-Daero,
Seocho-gu, Seoul 06591, Republic of Korea

Tel: +82-2-2258-2527, Fax: +82-2-2258-2526

E-mail: yeajisa@cmcnu.or.kr

234



A A=A} FA}ol| A Bevacizumabol] )3 THil e

0S)S A FIA71e AoE yepton),?) dr gz}
o] A9 A4 (19~42%), = (5~20%), 173 = (19~
24%) T3} 2L 28-S AP = Gk

Bevacizumabel] €]3F il o] WAl 7] x-S bevacizumabo)
VEGF ZZE zjdsto] AFA] mAg3e] AA T=o] ha
a1, 71 A3 SH X (podocyte)e} WIAHEZ L] F2lo] #3) =]
o] Thild ojzy} 7has)7] el Ao A kb &=
3}, bevacizumabel] 2]3l A SE 118 QLo ol M= AFEA U
o] F7ste] Tyt IS 4= Qlth. Bevacizumab &
o2 QIgh Thillizo] fHIEL 5~20%C|3L ©] T grade 3~59]
Tl = 3~10%2] SAtol| AlX e, 19 B3] ndgh e
o] = AN Tl A 9j3o] F7HE 4 lthal o
ot Thls 7} Al sle] Qo =X 7} 24407 2 g o]
HY Aoll= 2 gueto g 7H4S wj7}1A] bevacizumab F
£ U RS Ansta Aok
31, < bevacizumab X 5.0 W&
bevacizumab X5 &#0] JAAAE EAG A7=0] T
g =it Hold A SxE
Y AT} Bl EH Y SAE GO E g Yan LZ 59
AT A= bevacizumab Fo & 1t 2R A] BT
H]3)| 4 #-% -85 (overall response rate, ORR)®| == 2
=2 AUt o] Baixe, AL Al
bevacizumabel] & $F Tl s WY A] 244 WRg-Eo] U] a1 A
5 Aa7kA9] 2. A)7k(time to treatment failure, TTF)o] &3
FEHE Feliu J 59 A7199}, 7213 YE8-(progression-
free survival, PFS)oll= Q3RS H|X|A] gov} A4 Hk-g-&
o] FAETHE Tanaka HO] A7'Ve} A4 HMES-(overall
survival, 0S)0] BPFETHEE Zhao T 59 ATF!104 F84
0] A= AT} ¥HA, Iwasa S 5] AT A= Tl
Ao o F = Bo] gl Ao Yehkon. Uysal 5199
Aol M e Tl @38 FA8H Q] o % AR 28
Jdtke At =257 sk ') A8 A7 Axjl] U9

g0l §l= dolth

20 2

”
K
i
b
aY)
1=
kr
e

e
A

T

)
o,
o
o
an)
[¢]

o

an)

W} A g aote] GadA B4 /235

wEbA, o] TS 53l bevacizumab Fo] 3 thill: o] wb
A Aot e FgFe E T e ARIAE e,
thils B offel X85 avele] JAAAE EA5H
bevacizumab X5 &3] o QIAlZA] Tlizo] 7}EAdS
7151312} e,

re
T

74

CHad otxt & ZAL7|2E
7Yt AR elst A4 e) o 2 A
A 22 F 20159 195 20169 129744 237F 13] o)
bevacizumab (Avastin®3, S+-2247) L3 39118 A
3k Fol A2 FAE e sIth £ A7 A
4 7153 Al9] 718 v 2
- AR 7=
@ 184 o)/ gk}
@ Bevacizumab F| 3 13] o] ool AXE AA|H
=t
-A Y 7
@ Bevacizumab £ & Q & HALS A|8)slA] oF2 2k}
@ Bevacizumab Fof §- o]Wks, &, BRIl MY SO0=
ola] X8 E 7] Fddl 3k}
® Bevacizumab X3 TZEF Eo] I gl Y 507
Q13 LANlA X85 713 ) T2 HEekA] o2 gt
Bevacizumaby} 37 W8 FolE Ioksistey] 2 EF
ZA] Capecitabine, FL, FOLFIRI, FOLFOXE X>&3}%th
(Table 1). ¥ 7= tiAA}e] bevacizumab £ A]ZF & 2
ol F=]7] 7R AR FIFS FIFH R AL
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Table 1. Chemotherapy regimen including bevacizumab used for colorectal cancer

Regimen

Dose and schedule

Capecitabine-Bevacizumab

D1: Bevacizumab 5 mg/kg
D1~14 Capecitabine 2,500 mg/m?

FL*-Bevacizumab

D1: Bevacizumab 5 mg/kg, 5-FUS 400 mg/m?
D1, 2: 5-FU§ 1,200 mg/m?/day every 2 weeks

FOLFIRIT-Bevacizumab

D1: Bevacizumab 5 mg/kg Iinotecan 180 mg/m?, Leucovorin 200 mg/m?2, 5-FUS 400 mg/m
D1,2: 5-FU8 1,200 mg/m?/day every 2 weeks

2

FOLFOX*-Bevacizumab

D1: Bevacizumab 5 mg/kg Oxdliplatin 85 mg/m? Leucovorin 200 mg/m?, 5-FU§ 400 mg/m?
D1,2: 5-FU8 1,200 mg/m?/day every 2 weeks

FL*: 5-Fluorouracil, leucovorin, FOLFIRIT: 5-Fluorouracil, leucovorin, irinotecan, FOLFOX?!: 5-Fluorouracil, leucovorin, oxaliplatin, 5-FU$: 5-fluoro-

uracil
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Table 2. Common Terminology Criteria of Adverse Events (CTCAE) of proteinuria, version 4.0

Grade 1 Grade 2 Grade 3 Grade 4 Grade 5
1+ Proteinuric; 2+ Profeinuria; Urina rotein Life-threatenin
urinary protein urinary protein v P 9 Death

<1.0 9/24 hr 1.0-3.4 g/24 hr

>3.5 g/24 hr conseguences
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Table 3. Demographic and baseline characteristics of the study population (n=149)

All Proteinuria (n=29)  Non-proteinuria (n=120) p-value
Gender, n (%) 0.90f
Male 91 (61.1) 18 (62.1) 73 (60.8)
Female 58 (38.9) 11 (37.9) 47 (39.2)
Age, years* 61.7+10.3 62.6+10.5 61.5+10.3 0.62
Primary site, n (%) 0.73f
Colon 78 (52.4) 16 (55.2) 62 (51.7)
Rectal 71 (47.7) 13 (44.8) 58 (48.3)
Recurrence, n (%) 0.85"
No 64 (43.0) 12 (41.4) 52 (43.3)
Yes 85 (57.1) 17 (58.4) 68 (56.7)
Organs metastasized
Lung 74 (49.7) 14 (48.3) 60 (50.0) 0.87t
Liver 72 (48.3) 16 (55.2) 56 (46.7) 0.411
Brain 1 (0.7) 0 (0.0) 1 (0.8) 1.00*
Bone 11 (7.4) 0 (0.0) 11 (9.2) 0.12*
Other organs 32 (21.5) 7 (24.1) 25 (20.8) 0.70'
Surgery 0.49*
No 15 (10.1) 4 (13.8) 11 (9.2)
Yes 134 (89.9) 25 (86.2) 109 (90.8)
Radiation therapy 0.771
No 96 (64.4) 18 (62.1) 78 (65.0)
Yes 53 (35.4) 11 (20.8) 42 (35.0)
Number of protocol administrations including Bevacizumab
89+37 85+3.46 89+37 0.54
Chemotherapy with bevacizumab 0.10*
Capecitabine + bevacizumab 2 (1.3) 2 (6.9) 0 (0.0)
FL + bevacizumab 8 (5.4) 1 (3.5) 7 (5.8)
FOLFIRI + bevacizumab 92 (61.7) 17 (58.4) 75 (62.5)
FOLFOX + bevacizumab 47 (31.9) 9 (31.0) 38 (31.7)
Previous adjuvant chemotherapy 0.711
No 40 (26.9) 7 (24.1) 33 (27.5)
Yes 109 (73.2) 22 (75.9) 87 (72.5)
Previous adjuvant chemotherapy including Bevacizumalb onf
No 123 (82.6) 21 (72.4) 102 (85.0)
Yes 26 (17.5) 8 (27.6) 18 (15.0)

Data are expressed as numbers (%) of patients or as mean * standard deviation (SD).

fChi-square test
*Fischer's exact test

FL: 5-Fluorouracil, leucovorin, FOLFIRI: 5-Fluorouracil, leucovorin, irinotecan, FOLFOX: 5-Fluorouracil, leucovorin, oxaliplatin
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Table 4. Correlation between proteinuria and overall response rate within 1 year

Proteinuria (n=29) Non-proteinuria (n=120) p-value
Complete response (CR), n (%) 1 (3.5) 17 (14.2) 0.20f
Partial response (PR), n (%) 15 (51.7) 45 (37.5) 0.20f
Stable disease (SD), n (%) 10 (34.9) 41 (34.2) 1.00f
Progressive disease (PD), n (%) 3 (10.3) 17 (14.2) 0.76
Overall response rate, n (%) 16 (55.2) 62 (51.7) 0.73*
Values are numbers (percentages) for categorical variables
*Chi-square test (calculated with overall response rate (CR+PR) vs else)
TFischer's exact test
Table 5. Correlation between proteinuria and time to progression
Proteinuria (n=29) Non-proteinuria (n=120) p-value
Median time to progression (months) 10.0 10.0 0.97

P-values were calculated using Mantel-Cox log-rank test.
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Fig. 1. Proportion of non-progressed patients according to the time to progression (TTP) between proteinuria and non-proteinuria

group
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Kaplan-Meier plotS 53l 43+ ko] Ax 18 e
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Table 6. Analysis of risk factors of proteinuria

Proteinuria (n=29)  Non-proteinuria (n=120) Hazard ratio (95% Cl) p-value
Gender, n (%) 0.51
Male 18 (62.1) 73 (60.8) 1.0 (Reference)
Female 11 (37.9) 47 (39.2) 1.15 (0.75-1.77)
Primary site, n (%) 0.59
Colon cancer 16 (55.2) 62 (51.7) 1.0 (Reference)
Rectal cancer 13 (44.8) 58 (48.3) 1.14 (0.70, 1.88)
Recurrence 0.92
No 12 (41.4) 52 (43.3) 1.0 (Reference)
Yes 17 (58.4) 68 (56.7) 1.02 (0.64, 1.64)
Organs metastasized
Lung 0.06
No 15 (51.7) 60 (50.0) 1.0 (Reference)
Yes 14 (48.3) 60 (50.0) 1.56 (0.99, 2.46)
Liver 0.02
No 13 (44.8) 64 (53.3) 1.0 (Reference)
Yes 16 (55.2) 56 (46.7) 1.85 (1.12, 3.05)
Brain 0.69
No 29 (100.0) 119 (99.2) 1.0 (Reference)
Yes 0 (0.0) 1 (0.8) 1.53 (0.19, 12.13)
Bone 0.04
No 29 (100.0) 109 (90.8) 1.0 (Reference)
Yes 0 (0.0) 11 (9.2) 2.27 (1.04, 4.97)
Other organs 0.04
No 22 (75.9) 95 (79.2) 1.0 (Reference)
Yes 7 (24.1) 25 (20.8) 1.85 (1.04, 3.26)
Surgery 0.01
No 4 (13.8) 11 (9.2) 1.0 (Reference)
Yes 25 (86.2) 109 (90.8) 0.42 (0.22, 0.80)
Radiation therapy 0.20
No 18 (62.1) 78 (65.0) 1.0 (Reference)
Yes 11 (20.8) 42 (35.0) 1.41 (0.84, 2.35)
Chemotherapy with bevacizumab
Capecitabine + bevacizumab 2 (6.9) 0 (0.0) 1.0 (Reference)
FL + bevacizumab 1 (3.5) 7 (5.8) 0.87 (0.16, 4.74) 0.87
FOLFIRI + bevacizumab 17 (58.6) 75 (62.5) 0.17 (0.04, 0.83) 0.03
FOLFOX + bevacizumab 9 (31.0) 38 (31.7) 0.17 (0.04, 0.81) 0.03
Previous adjuvant chemotherapy 0.42
No 7 (24.1) 33 (27.5) 1.0 (Reference)
Yes 22 (75.9) 87 (72.5) 1.29 (0.70, 2.4)
Previous adjuvant chemotherapy including Bevacizumab 0.36
No 21 (72.4) 102 (85.0) 1.0 (Reference)
Yes 8 (27.6) 18 (15.0) 1.28 (0.76, 2.17)

P value were calculated using cox-proportional regression analysis.
FL: 5-Fluorouracil, leucovorin, FOLFIRI: 5-Fluorouracil, leucovorin, irinotecan, FOLFOX: 5-Fluorouracil, leucovorin, oxdliplatin
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