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High Systolic Blood Pressure as a Risk Factor for Bevacizumab-induced Proteinuria
in Patients with Malignant Tumors of the Female Genital Tract
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Proteinuria and hypertension are commonly observed during bevacizumab (BV) therapy. This study retrospectively
investigated the relationship between elevated blood pressure during BV therapy and the development of proteinuria in
patients with malignant tumors of the female genital tract treated with BV. Seventy-nine patients treated with BV at
Shimane University Hospital between April 2015 and March 2020 were enrolled in the study. The highest values of systolic
blood pressure (SBP) and diastolic blood pressure (DBP) during BV therapy were both significantly higher in the
proteinuria group than the non-proteinuria group. Receiver operating characteristic curve analysis showed that the cutoff
values for urinary protein expression were 154.5 mmHg for SBP and 100.5 mmHg for DBP, respectively. Stratified analysis
showed that the highest SBP during BV treatment was significantly associated with the development of proteinuria
regardless of stratification factors. Multivariate logistic regression analysis showed that the highest SBP was a significant
risk factor for the development of proteinuria, independent of the positive urine protein dipstick test before starting BV
therapy and the presence of combination treatment with renin-angiotensin system inhibitors. Furthermore, restricted
cubic spline analysis indicated a significant dose-response association in the relationship between the elevation of highest
SBP and the risk of proteinuria development. These results suggest the risk factor for the development of proteinuria in
BV therapy is that SBP elevates above 154.5 mmHg during BV therapy in patients with malignant tumors of the female
genital tract.

Key words bevacizumab, proteinuria, systolic blood pressure, chemotherapy, female genital cancer
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TIECH BN  ATAE D DS E T AT SEFERE AIBE N A3, AR CIEMAE N B2 35 K - (vascular endothelial
LCTwa. ENLAANIZEL Y =12 X 5 HARDAH growth factor: VEGF) Z My & LTI HrA 2 [

#

A % BT (https://ganjoho.jp/reg_stat/statistics/data/dl/ FEF L NNV A< T (bevacizumab: BV) H3Z
enhtml, 2021 4510 J 27 H) T, 2T A L 5DHHRHM ST 5
AR 1.3 5 AR L T 2019 ﬁa:am 4,700 BV O#ME 707 7 4 Vi, HEROMETED

ADBEELTBY, FTEHASAIIIERB 1.1 WAFIE R Y, SiE, wi, HILEZELL,
JIADSE R LT 2019 4E 121349 2,900 ADSE T L BEEMR, MAESERE, BIBERIERLE & v o 22 EIE

*T693-8501 BRI E T HTART89-1

471

Presented by Medical*Online



BEREE

MEAELLZE Y PIELMBENTWES, BHT
SEARITEHEICHEBL, 70— YRz
E DO EFE R B ERLHR O RIS D R A5 W REN:
Wb LS, 7BVIC X B EARIEBL O N
LRI EE R PETH S, BV ICL HEARE
HIZowTid, KEDSARIE NI ASA, FAS
AT ERRA RISAMZ & T2 A FIENTIZB VT
BV O hmRe, HAM, PRAHSESE L OBk
WEINTWE. VADPABETEIBVICE D&
FUR %563 L 72 B CTRILE DFIEA L\ Z L3
RENTWED, BV IZ & o THEILE D SHEET
FlERIEN, BIEEOMHZ LT BV iH#E I
HIZBWTHIMEIZERTLHZ &5, BY &5
BHEITBT ZIE L &ARBBOBAREICOWT
FEFNCIEB S 2SN Tn i, F7z, IS
AR T EED AT & DA ZHEVEIES O B
IZBWT, BVICEZEAREHO) A7 R+ %
W5 T L2 3R 72212 720,

Z T T, AWETIEINEPARFEAVAL L
DLV EENES B H BT 5 BV ICX 4%
FRFEBUZOWTIEIZEHEH L, Y AZHTF%2W
LT AHZEREE L.

B -
1. WRES

2015 4F 4 H~2020 4F 3 H O [C, BRAKSEE
BB IE BRI T BV 2 & BB E 2T 7203 AS
AR T EED AT E DA EVE R B &
g & L7z, BV OG- RIFEA 1 8D A % f,
BIUBVIHEERBI LD 7L — F2 D ho&N
PR7Z B L T BIE BN R & BrAb L 7=

2. HEIER

A & LT, i, SR, AFE FEHER
(body mass index: BMI), fAZIfif#, Eastern Coopera-
tive Oncology Group DX T + —<X Y AAXT —F A
(performance status: PS), YA, PEAFBEHE (B
IR, EILESRE, &ER), #@E o BV 5,
METNVT IV W VLT F=2 70T TR,
BV 255, BV &G, HELI ALY, TT
FHEFIOH OA M, BEEE (L= -T2 TF
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7~ 7% (renin-angiotensin system: RAS) B3k,
H V7 ZEEHIEE (calcium channel blocker: CCB ),
F7 Y FRAREE, H) 7 ARFERIREE, TR
LY v o SEAARERTEE, B 2B Al ot

B X OYEERIWIME  (diastolic blood pressure: DBP)
T, ThEThEFSHEEL VAL

3. FHmEEE

HEAROFHIZOWTIE, BV IAHEBHARTNILIR &
FEMMRA DR R Z, BV IRHGRIIRED 7
L7 F =B I UREHEEREORHR L LN
FThHW. &HRD 7 L — Fid, National Cancer
Institute Common Terminology Criteria for Adverse
Events (CTCAE) /N— 3 ¥ 5.0 |22\ CaFifi
L7z, ZL—=F 22U LEo&ARKEHESE ZRKAR
BHEE, 7V — N1 UToOBEZRZIERIREE L7
S IMLERE O BEAE O A ML, & MUEAE OWEE, 1R
BHAIRE 5UC O B30 O A 1 35 X UG HE B Aa |
@ SBP = 140 mmHg % 7213 DBP = 90 mmHg |
HOEFHE L7z, HEZ LT F=V I UT TV
(X, BV OFEEGHIC BT 21MiE 7 LT F =~
MR, fEHE, REIZFED & Cockeroft — Gault
REVFEM L7 KREGOFMPIMIE, SERFE
BIFECIIEBROZEBI R E T, EFHEBIRETIIN
WAL T 7213 BV BRI OB RE R R E T
& L. #f SBP, fixis DBP B & OVREIT 301 I
5 B THHUL A ATAM I & 8 U TR A L7z,

4. fREtiEth

2HEMOIEIZB T, BT — 7126 LT
Mann-Whitney ® U €%, BT — 71T LT
Wy A7 D KE F 7213 Fisher O 1E A SRR E
1o 7z BEWRO AR T PEA0.25
KD b o, BICEAREIIGEEZ G2 50
RETEDS R ST % BV b 2 e 2 3
ZHE L, \PRFEBUH S 2 &EMTEO 7 v
N A 7 IS EBVEREE  (receiver operatorating
characteristic: ROC ) ¥ #ATIC TH A L7z, Mantel-
Haenszel #0512 & % @Rl €I, i ic>
W CTId ROC MMM X Y Kb 727 v A 7 il
T, MHEHORERHHETFICOWTE R IE F 721
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RN EROD I TEEZ % 2 B TR
ZATo7z. ZHU TV AT A4 v 7 EGATE, &S
MEBIETT b ANOEBEEORKREVHNTZ
SUHARLE UCGEIRL, sl ANEICTT - 72
MR G A MG B - 0FHERORUL, (TS
5D ) AR VIE) OIEBIE)/ 10 T & L
7o. F 7oL mE LR 5 Wil R AR (variance
inflation factors: VIF) (2 CaFfliL, VIF 2% 10 Lh L
DR x LTS ) LHE Lz, 512, &H
WIEBLO Y A 27 L i & o &IOS BRS X
CIERIEEDWRETE 2 MR § 5 720, 24 En Y
AT A v 7 AT & FEHE L 72 RS & RO B2
BaHWTHIBR=KA T I 4 Yl (2 v FE3)
AT o 72, #EHHAT I21E IBM SPSS Statistics ver
20 (IBM Corporation, USA ) B X UF R (version 4.0.3)
ZHEML, $XTOMITICBNT, P<0.05 24
e L.

5. RIERE
Ri7EE [ANZXHRET 5 EARIECET S

HRBADKR L TITo 72 GREAFS © 4463).

1. BEER

BV 1G5 & 52 UF 72 2P A G 2 S N 5 o 1) 93
Blo S B, IR A JREPAEE E) 5556 B,
TEHHEPAD20 6], ZOM (TEHRES) H73
BITH Y, 140X L0 OB L7 R
L7EBIO) B 11 B11E1 23— 2ADADOHEKEGTH
D, 3PNTHEEMGBRT LD 7L — R 2L Eo&kA
JRDSFRD B NTHERTH - 72. BV imEH A2
7V — 20 Eos\ARE I L 725 FIE 30 B
(38%) Tdho7-.

RUVIRTEY, BRIV ORE SBP B &
Ol DBP &, &EHREBFEICB VW TAHRICSE
fichH o7z, F7z, BMI, EHEHEEIGH ORENE
%, BEEZEPEH, RAS BHEZREBMH, CCB R D
FHEHIZBWT, HAROIEFIIM LB L O
B CHERENED b

RS | 2385y L, BARKEEAAR R A 7E f

®1 BETROLK

HH BRI (n=49)  HHARBEHE (n=30) Pl
ER (i) @ 63 (40-81) 68 (31-84) 0.082°¢
BMI (kg/m’) ® 21.1 (16.0-30.9) 23.4 (14.1-43.2) 0.028¢
PS (1B F/0)Y 10/39 7723 0.759 %)
HAME (GUREATA 1 ZF i) ) 34/15 22/8 0.708 ¢
WEOBVIRERE (Y /L)Y 3/46 3/27 0.412°
BV GIBEBIARIR B I (1+/1+350) 2747 8/22 0.005°¢
EILERRE (HY /7 7%L) 15/34 12/18 0.393%
HERIBEEAE (HY /L)Y 8/41 6124 0.6789
ME7 V73> (gdL)® 40 (1.5-49) 38 (2.3-46) 0.182¢
gz L7F=v 2979 A (mL/imin) ¥ 80.8 (42.6 - 161.0) 70.3 (41.4-248.1) 0.113¢
BV iA# AR SBP (mmHg) ©) 114 (80-157) 122 (88 —152) 0.133¢
BV &% B4 DBP (mmHg) © 68 (51 -97) 68 (42 -92) 0.723%
BV GBI T % SBP (mmHg) 152 (121 - 199) 165 (131 - 187) <0.001¢
BV iA#E0I &% % DBP (mmHg) ¢ 93 (80— 110) 99 (72— 131) 0.034¢
WL Y 2~ (TC+BV/ Z0Al) Y 39/ 10 25/5 0.6819
BV YA Y (FTFFRHEH  EE)Y 4376 2713 0.5339
BV $£ 5.8 5.00/3.75 (mg/kg/week) "’ 43/6 28/2 0.349°
BV # 5.l () 6 (2-22) 8 (1-20) 0.956¢
BV GHII M IESE O (b /L)Y 19730 21/9 0.0079
BV BRI T RAS FIEROHH (Y /L)Y 11/38 17/13 0.002 %
BV W CCB ot (Y /7% L) P 10/39 13717 0.029¢
BV B Z DMEEOGEH (H0 /=L)"Y 4/45 3/27 0.539¢

a) Wil GR/ME - JKAil), b) FEBIEL (AN), ¢) Mann-Whitney U M, d) " M€, e) Fisher O IEFEREFME. BMI: body mass
index, PS: performance status, BV: bevacizumab, SBP: systolic blood pressure, DBP: diastolic blood pressure, TC: paclitaxel + carboplatin,
RAS: renin-angiotensin system, CCB: calcium channel blocker.
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BV G I — A O EIMIE %, &EEAROIETRE
BIBEEFEBIBE L TR L 22455, 05 SBP Tl
2~5, 73— ZAHIZBWT, &EDBP Tid 1, 3~
57, 9a3—AHIZBWTHEARBHMIAEIC
EETH -7z (B 1). —7J5, ROC BHAHFENT D45,
HEARFEBUIN 3 58 E SBP DA v M+ 71X
154.5 mmHg (ROC Hi## TTHI#E (area under the curve:
AUC) 0.737, 95% 15 HEIX 8] 0.623 — 0.851, J&FE 0.87

100 1

FRE061) THY, KEDBPOA v MF 7l
1% 100.5 mmHg (AUC 0.643, 95%15HEX [ 0.507 —
0.778, J&EE 0.43, FFEEE0.90) Tho7z (R 2).

3. BVICLPEBRERERDODUAIAFELTD
R MEDFFh
(1) FBRIsER
R IMUEDS BV IZ X 2 EFARFEB DY X 7 [H-f
ThAZ LZHEIDOLI-DR2THLON S Y
b oA 7l % FE @ B FRAT & FEHE L 7oA R,

SAEBIAET 2 4 6
(79 (5 (62) (50

é IIIO | 1I2 I 1I4 | d—X
35) (26 @0 (5 (&)

BV 53—2X

100 1

80 1
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e
I

X =

60

AmBIEE 2 4 6 8 10 12 14 a—x
19y (5 (62) (B0) (35 @26 (200 (15 (n&0)
BVi*53—X

1 E\AROIEFEBE & FBIREIC BT 5 BV 53 — RO & U O Fi

A 3 SBP, B :REi DBP. 77 7O 71y MEBVixG a— O EMEOHIAE, 17— N — 3G AFETH RS, A&ER
FEHNE, O|HERIEFHINE, *P <005 **P<0.01, Mann-Whitney ® U #E. BV: bevacizumab, SBP: systolic blood pressure, DBP:
diastolic blood pressure.

x2 HHEKFEBUIS 5 ROC HIHHHT

J1y b4 T7E AUC 95 %15 X 4] J& R TR
BV iBF [ & SBP (mmHg) 154.5 0.737 0.623 - 0.851 0.87 0.61
BV iG] I v x DBP (mmHg) 100.5 0.643 0.507 - 0.778 0.43 0.90

ROC: receiver operatorating characteristic curve, AUC: area under the curve, BV: bevacizumab, SBP: systlic blood
pressure, DBP: diastlic blood pressure.
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SBP (3R T2 & & T HEARFEH & A IS
THIENRENT. T, BARBHE &S
DBP OB %, fixf SBP CTRHME L THETL
Tl IAABEATRDON )57 (F3).

(2 BEEHLIVSEERIT

K1 THEONIBIEN HAZEES BV ICL 5
HARBINC G2 5 HBORE S E2FHET 5720
HERT VAT 4 v 7 RGN % Kl L 72455
[BViHmHBRTOREEYE (1+)] OoF v X
WAk b K& L, BV IHHEDIH A RAS BLEED
BEH) DSRICK & et v AW ZRL72. S5
B L D a T AT 4 v 7 UGG IC IR AT
X2HWEROBIIIDOTH LH7-%, [BV G
IR iR SBP (10 mmHg _ESF45) | 12z,
BEOKE W [BVIHREEITORETEE (1
+) ] BLO BV HEME Y RAS FESE OB |
RHMHEKE LCHU Y AT 4 vy MR

Fe it L 75 R, [ BV iR % 01 [ o & SBP (10
mmHg F58) | B X0 [TREBRIGHET O IR & e
(1+) ] BEAREHEARICHET 2 LR S
niz (R4). fERL72BEREOY AT 4 v 7 1)
ETNOH B EIL 0.73, Hosmer-Lemeshow &
SE D PAtIZ 0.68, AUC 1 0.80, 7%t 1ik i izt 3L e
( Akaike's information criterion: AIC) 1% 91.95 T®
D, EFVOBEEIIREFTHo 7. BEIRL 3
DOBMERIZOVTIE, BTEHFOLFET NV
IZBWTAIC IER/MEE R L7z F2diHER
BN BRI Do 7z

4. BV [C&LDZFEARKERY AU & HERRDER
= SBP & DHAERGEEFROSFHT
[ BV iGHBHMGH ORENENE] BXLO [BVIA
I RAS FHESE O | #3841 & LT
L 72 EREHR=KRAT T4 VRHTICED,

*=3 @R
EAREH (B /1LY .

R % SBP 1575 Fimil S SBP 155 LT K P
izg 22 zi‘jﬁj ?;i? 1;;21;1 9.41 (2.71 —32.69) <0.001
gﬁi ig tiiﬁz i‘f ? ; 24 1; ; is 9.99 (3.00 —33.25) <0.001
AR g 2 :
fgﬁ;ﬁ Eg;gi i f_k‘ﬁ i ; fg 2(6); 18 1248 (320-48.70)  <0.001

== AR 5
A i B menoan <om
AR L
P B B
AR =5 ¥
S H] g 5
B M5 DO? 101 i AL so s slsmosan oy
A% =,
B B 500 o " iy 9971(9-33) <00
S H A 3
BV A R B OIS b 25 sip  T41218-2510 oo
T _BARSA B (HL) b AL P Y
¥ DBP 101 Adii#  fizie5 DBP 101 DL LA
Bk Sbb 13w Bt Bys  280(078-1009 020

a) FEBIEL (N), b) Mantel-Haenszel #i%. BMI: body mass index, SBP: systolic blood pressure, DBP: diastolic blood pressure,

BV: bevacizumab, RAS: renin-angiotensin system, CCB: calcium channel blocker.
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F4 ZHOT AT 4 v 7 IR

HH B AT EZ i

- v A 95% S HEIX [H] P i T v X 95%1EHHX P fili
AEWY (10 5% _E598) 1.41 0.91-2.19 0.126
BMI (kg/m’) 1.13 1.01-127 0.040
BV G RER R & e (14) 8.55 1.67 —43.62 0.010 8.55 1.34 - 54.46 0.023
M7 V73> (gidL) 0.61 0.28 - 1.33 0.214
fErsL7F=r2Y7 5% (mL/min) 1.00 0.98 - 1.01 0.818
BV {&#EBIAHT SBP (10 mmHg _F5-48) 1.22 0.92 - 1.61 0.176
BV & BAAHT DBP (5 mmHg b 5-45) 1.01 0.82-1.24 0.956
BV G SBP (10 mmHg b 5-4) 1.60 1.16 -2.21 0.004 1.54 1.08-2.19 0.016
BV it DBP (5 mmHg b 5-45) 1.30 1.02 - 1.65 0.035
BV %54 5.00 (mg/kg/week) 1.95 0.37 - 10.37 0.432
BV {GH M A RAS FLESE O H:H] 452 1.69 - 12.11 0.003 2.30 0.76 — 6.96 0.141
BV {H#E WM F CCB D fFH 2.98 1.09-8.12 0.033

ZEETTIVOBEAEE  HIHIRTR=R 0.73, Hosmer-Lemeshow % P = 0.68, area under the curve 0.80, Akaike’s information criterion
91.95. BMI: body mass index, BV: bevacizumab, SBP: systolic blood pressure, DBP: diastolic blood pressure, RAS: renin-angiotensin

system, CCB: calcium channel blocker.
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DOEBER L7, BBV ICX 2 EAREIOF v X%,
M2 BRI R P 1% SBP 2, B X IR TR L7225
BixEhezh, +v XBLOZFDSREHEKXMZRLTWY
5. BVICX BEARBHO A v Xk & iRkt o & & SBP
L OB P=0.044, FEBIERIE : P=0.177. ETF NV O@EE
B R BIRY H 8 0.77, area under the curve 0.81, AR HE Bl

#£ 91.95. BV: bevacizumab, SBP: systolic blood pressure, RAS:
renin-angiotensin system.

BVICX AEMAREH ) X7 L HBM MR
SBP & O & UG BIR & #ET L7/, JERETE
WKBUIL2AREEZIREDON o722 (P=
0.177), BV {G# I H H i = SBP Ol 2 21t
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EEARFEI) A 7 & OMIZH B &SR
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VOHRIKHERIL 0.77, AUC 1 0.81, AIC % 91.95
ThHhY, ETNVOBEEIIRETH -7,
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T5HO00EEFMMMEITHBE L2 &R &
WEXNTWAED, BVIZL BEIMEE &RARD
FHIZOWTHEHEN ZHBEIRIATuR W,
L2 LA SRS TIX, BV O#F5EAY 7.5 mg/
kg TH DI ERBUOLENEH NI &4 &5
KAWL 38R s, ThbL, PAFDEN
2 & o THMIEGRC BET R, WRNEEIR L
52 8lE, BVICLZEARDOFEIHRZDOY X5
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7o, FEBRZ, A OWZETIE BV O G-&E L &H
PRIEBLE DB A 72 BRI RO S e o 72
A3, ARWEZE T 79 BIH 78 B T 15 mg/kg D BV
AG-En, HY-) o8GR 71 Bl25E R
® 5 mg/kg/week T & - 72 — F T, 3.75 mg/kg/
week D ¥ 5738 B, K & D 2.5 mg/kg/week &
B INEMZWREWR E, ERETOEND
X VWHEERTHLI LN, oMM LTE
AbN7z. F72, RASHEREZ EOMHIEICH
LT, KERARHIBADEZTIEIBVICL 58&
FIRD TR RS2 RAS FHESRSHH TH %
LOWENREENTWS Y AR TS [BVIA
I o RAS FHEHR O BEH ] 2B LD 15
ELTHU Y AT 4 v 7 J@aht 247 - 72 kG5
HEAZIBEDSN o720, FRE5OHES &
XHEL2 D, RASHEROHABVIZ L H2EHA
REBZFHDBBEMAREINTz. T, L2ERTE
TN O@EA VM TIX, RASHEREOHHN % &
L3 DODOFMERE T RTHEA LB AIC A8
BMEZRL, WTNORT L HARBH Y A2
BT A RBMEAYRIR S Tz Z272 L, ARNFSE
XHRAMEETH 5720, RAS FHEHREDIES
ENDLIREDOL VBEEDVHT 2 RN EAKR
BH) A7 Zmol-EEELEL NS, T2,
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DEFR I O — VIR EDERL B 720,
) AT HF OFRTRE R BE L 2R E 2 5
N7z, B2, BAIRLIZBEEBEQU I AT 4 v 7
W4 70 #T Ti&, RAS FEFEOEH A CCB D fFH
EDHRELMA v AL E R L7z (4.52 vs 2.98) 25,
EOROBE) 27 OEvEEIT EB RV %
JifE LT RAS BHESEARIRS N RENS L %
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ANz Thbb, KEAMEMIEOR KD,
&, W oOBEAA BV EENHE P omEa >~k
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WM O & SBP O H v b & 7 fliAY 154.5 mmHg
ThhbZ L, FWEDBPDOA v bF 7D
100.5mmHg THAHZ L2 HNIZ L7z, 251,
15 SBP IZE R BEBIH T 2 ENEW—T
THRAREDPHEME S, & DBP & AME L
BREREP 22800, EARBH) A2 %
HIBBERILSAZ) =20 7359 2 Tldk
HSBPAHHTH Y, HAREIHONL ) X7
BE DK E I35 DBP A Td 5 W REMEAS
ZZHNT RN T, i SBP X EHIIA
FIEOTEARBHEWET 25 2 EAVRS I
—77°C, & DBP I3, i SBP TEHIMLL 7285
FUEARBHE OFEZHEEIRBO LML
otz 722U, FAENTICEBT 55 E DBP O F v
A1t 2.80 (0.78 — 10.05) E&EHREH) A7 %
EREEZEAIIRENTEY, KifEoHy 7
WH A ZARRIE > THEREAEDHRINICEDS 2 h o
WD EZ O SHICHIR=ZKRA T4
YN TIE, BV GBI HIC B % ik SBP @
FAIHECEAROIEBL) A 7 258 £ A0 Rk
SN o72. F72, BVIREI— A BORE
IMLE % 8 IR O IEFEBURE & S BURE & Culk L 724G
0oL, BEAREHBCTIEIBVE#H 22— AH
DRI 5 7 SBP 28 B E W T E DSFED D
b, EARBHOPYAEILZ 8 I—AHTH - 7.
$7%bb, SBP DEAEOA X, BV IZX AEA
REBOFUHATL LTHHTH 2 W HEHE?H
D, BVIRHEORGR M2 oMEoE=5Y) v 7
A7) T EVEYETH LIRS .
BV |2 & 2 \EHROFEBET I IEAN % A%
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