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A Comparative Study of the Toxicity Between Carboplatin and Cisplatin
in VBP Combination Chemotherapy

Pan Young Kim, M. D., Hee Sung Seo, M. D,, Jung Ok Shin, M. D,,
Kyung Taeck Jang, M. D., Dong Han Bae, M. D.
Department of Obstetrics & Gynecology, Chun-An hospital
College of Medicine, Soonchunhyang University

Cisplatin has been widely used as chemotherapeutic agent for the treatment of cervical
cancer, ovarian cancer, head and neck cancer and squamous cell carcinoma of lung. But
cisplatin is highly toxic with nephrotoxicity, gastrointestinal toxicity, myelosuppression and
neurotoxicity. The second generation drug of platinum compound, carboplatin was developed
in 1980s to reduce side effects. Carboplatin has low nephrotoxicity but its major toxic
effect is thrombocytopenia.

In this study, the side effects of cisplatin and carboplatin were evaluated on 37 patients
of cervical cancer in 169 chemotherpy cycles who were recieved combined VBP chemo-
therpeutic regimen consisting of cisplatin or carboplatin, Nephrotoxicity of grade 2 or over
were 1626 in cisplatin group and 1% in carboplatin group. Granulocytopenia of grade 2 or
over were 34% in cisplatin group and 10% in carboplatin group. Thrombocytopenia of
grade 2 or over were 7% in cisplatin group and 21% in carboplatin group. Gastrointestinal
toxicity of grade 2 or over were 11% in cisplatin group and 0% in carboplatin group. This
clinical study demonstrated that cisplatin has more toxic effects than carboplatin except
thrombocytopenia.
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I.M B

Cisplatin{cis—diamminedichloroplatinum(II) ; cis-
DDPl& 2% 44 F49 FILARAZA FAH
GGl E T2 dagdr] ALgHAen 1973
Higby D] % 98 9443z AFARY A&
o E37t ke vt e F AZHRYGA @
E EE U2 A s AMEEHE U5
HAAZAN F2 ALEEO st

FA# 99 44 FY FEG B AEF
cisplatin® @5 Fo EE UE ¥YAY B F
A% Fxtol dREAAN §FF 54, 53 24,
TES AR AEL, ABSAY, FFZENTYA,
AYad 22 238 did dadg Tk
FAU Y Fosor @ A%t AHAAN cis-
platin®] =4& ZAAFIAY cisplatinel A FF
o WAL FE37 AsA 19819 A2H D pla-
tinum H%A%] carboplatin [Cis-diamme~(1,1-
-cyclobutaneicarboxylato)-platinum(I1)]e]  7Rgts]
nom ¥iw A2FE AYE Ve 1L 2 5
ARE L cisplatinit} Hotm #o(Calvert et al,
1982). old] AAEL AFHRY 2X & ¢ A

¥ 4% ¥ VBP(vinblastine, bleomycin, cisplatin

B+ carboplatin) ¥ 89¥E AHERA AI17] 2
A7 AZARY gAY} AFARY THe 2 2
A dAe ¥ AYH ATAES 8 374,
% 1693 Fojolx &G cisplatin®} carboplatin]
54 4d e AZE vin BNE) $18 1988
3 GOG toxicity criteria grade] &3 vl @3}lzA}
¥ A7TE A gstgth(Table 1).

O. A gy

19929 19%E 19959 129712 S&AFUSE
AP ARAAFI LN 2HHAL 93 =
TAY BYAXYoR Ay YA F £ A E
t ¢ ¥ VBP 3% g2 y(Table 2)&
€ AZAEY A17, A7) 82 3383 244
F&€ 3 A AAE T ALy X 49
Udo2 &a cisplatin A& 239, * 10238
AN Q3 29 carboplatin AHE T 149, & 6738
AYaAc. ZE FAAME 3F Hoz2 13-6

3o g4t ayg AYsyen vinblatine 4mg/
m', bleomycin 16mg/m’, cisplatin 70mg/n’, carbop-
latin 300mg/m’ &%& HFAFAl o EA
248 d4Ye gt £4FA == £33 7
27 A

A7 Aste] dAE £0l7] 8 cisplatin &
carboplatin o] A A4 ¥4 2000me, 15% man-
nitol 200umé, furosemide 20mg& AAFA} 3tgon
24, TEY wAe AH37] 9189 ondansteron
0.15mg/kg€ 4217 HF2o2 33 AU HA F9¢
stglon Yol Bk F 597 BT T3
Tagayes AP F oiF oM guray
AL AHAAAL 83HAL 2715 3AL €5 BUN
# creatinine®x FALE A P3gon d¢stay
of 9% 54 A& 19889 10¥ Gynecologic on-
cology group®] common toxicity criteria gradeol
AR F4o] M A% HAXNE Mg oy
TE, 24L& 842 F4 3id E&sd E4A
=& #AsA

iFEzlvig gdA Fo HEVES ML 10
gm/de o], H¥T 3000/ ©|4, BUN 20mg/de
o]3}, creatinine 1.5mg/dl ©13}9) A 92 dQch.

E A4 2 WY& Mantel-Haenszel Chi~square test
€ ol83%ey p value < 005 o189 HAS$E &
grin g4t

m4d

1. 8xte] &4

Cisplatin AH&T9 9432 264-694 2 BT 515
M}, carboplatin Al-g7e] AL 494-81ME HF
57TAIRM S cisplatin AMEF9 #A4E 23HoZ
F 1028 g eyE AYHPool carboplatin
AHEEe BASE 4HoE F 678 Fg3day
£ Ay

AFAFEG A ARy EFl G=2W cis-
platin AHEZAME A 17 89, AI7 11F, A%
2 A7t 49olden carboplatin AFE RN =
Al 17] 5%, A7) 9] ARew Ay B¢ A
€% de Ydth AIARELG AL L AD) @
AdMe & A 1-33, £¢ ¥ 1-63] Yot
e AYYen, AFERY 2Xe ¥ ALy @
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Table 1. Gynecologic Oncology Group Common Toxicity Criteria Grade(October 1988)

ey o

Toxicity 0 1 2 3 4
Blood
* WBC 240 30-39 2.0-29 1.0-19 <10
* Granulocyte 220 15-19 10-14 0.5-09 <05
* Platelet WNL 75.0-normal 50.0-74.9 25.0-499 <250
* Hgb WNL 10.0-normal 80-10.0 6.5-79 <65
Gastrointestinal
intake
N n able to eat significantly No significant _
ausea one resemble intake  decreased but intake
can eat
> 10 episodes
Vomiti none 1 episode 2-5 episodes 6-10 episode in 24hrs or
omiting in 24hrs in 24hrs in 24hrs requiring
parental support
Transaminase(sGOT, sGPT) WNL <25XN 2.6-5.0XN 51-200%XN >200XN
Kidney
* Creatinine WNL <15%N 15-3.0XN 3.1-60XN >6.0XN
1 +or 2~3 + or 4+ or
Protienuria No change <0.3% or 0.3-1.0g% or >1.0g% or Nephrotic
<3g/1 3-10g/1 >10g/1 Syndrome
Hematuria Negative Micro only Gross, Gross + clots Requries
no clots transfusion

* WBC, Granulocyte © X 10%mL, Platelet : X10%/ L, Hgb : Xgm/dL, Creatinine : Xmg/dL

Table 2. VBP chemotherapy regimen

Drug Dosage
Vinblatine 4mg/m’
Blemycin 16mg/m'
Cisplatin 70mg/m'
Carboplatin 300mg/m’

Ao A e 3-63] Fo5tAh

grerzsta el o Frivict BAT Zubrod perf-
ormance statust cisplatin AFETZOIA o] 204
(19%), 1°] 4741(47%), 27} 354d(34%)H L8 car-
boplatin AF&FeAE 00] 1541(23%), 1°] 314
(46%), 27} 214(31%)= el tH(Table 3).

2 ASA WwH YIS
Platinum A A9 A7)FA% 2L Foln 2

Zz7Ag A AEA $HE vusr] H3f cisplatin
M43 carboplatin AHET EFOA FEFTIH
olxzZgg FHAINAN EFYLNGAUE AY
3ttt BUNQ %7} cisplatin Aol A A 4ol
46¢4(45%), grade 1°] 3741(36%), grade 2 ©]/o]
19¢}(19%)90 28 carboplatin A&l E Aol
58¢](87%), grade 1°] 8¢](12%), grade 2 °|4o| 1
(1%)2 vtebstt}. Creatinine 7= cisplatin A
LFo| A AAto] 59¢](59%), grade 1] 274(26%),
grade 20]4+e] 166](16%)%.2.% carboplatin A&
o ME Aol 6191(91%), grade 101 54(8%),
grade 2 oj4o] 141(1%)2 el

gl = cisplatin AHETAAM o] 524(51%),
grade 1°] 17¢§(17%), grade 2 ©¢]/&°] 2041(20%)%
o carboplatin A&TAAE Aol 559 (82%),
grade 1°] 94(13%), grade 2 ol4to] 34|(5%)2 U
12 3 4=4
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xE cisplatin AHEFANA Aol 859(84%),
grade 1°] 169(15%), grade 2 °]&°] 14(1%)H 2
o carboplatin AMETAAE Aol 636](94%),
grade 1°] 49(6%), grade 2 °|4& & o= AU
}(Table 4-1, 4-2).

3 HYEE RN WM v :
WY ZAAE cisplatin AHETAA A4l 369

Table 3. Characteristics of the patients

(35%), grade 1°] 3241(31%), grade 2 °]4to] 344
(34%)1 2.9 carboplatin AM&-Foll A& AAFe] 359
(52%), grade 1°] 259(38%), grade 2 ©]4Fo] 74
(10%)2 et

3y WET ZAE cisplatin AHETOA AAbe)
3144(31%), grade 1°] 38¢](37%), grade 2 °)4to]
760(10%)9.29 carboplatin A} ToME A4 e]
4041(60%), grade 1°] 22¢1(33%), grade 2 ©]Xo]

Characteristics Cisplatin group No. (%) Carboplatin group No. (%)
mean age, years 515 (26-69) 57(49-81)
Zubrod perfomance status

0 20 (19) 15 (22%)

1 47 (47) 31 (46%)

2 35 (34) 21 (31%)

3 —_— J—

4 — —
Clinical cervical Ca. stage

Stage 1 8 (35) 5 (36)

Stage I 11 (48) 9 (64)

Recurrent 4 (17) 0
Total number of patients 23 14
Total number of chemotherapy cycle 102 67
Table 4-1. Nephrotoxicity of cisplatin group

Grade 0 1 2 3 4 total cycles (%)
BUN 46 (45%) 37 (36%) 17 (17%) 2 (2%) 0 (0%) 102 (100%)
Creatinine 59 (58%) 27 (26%) 15 (15%) 1 (1%) 0 (0%) 102 (100%)
Proteinuria 52 (51%) 30 (29%) 17 (17%) 3 (3%) 0 (0%) 102 (100%)
Hematuria 85 (84%) 16 (15%) 1(1%) 0 (0%) 0 (0%) 102 (100%)
Table 4-2. Nephrotoxicity of carboplatin group
Grade 0 1 2 3 4 total cycles (%)

BUN 58 (87%) 8 (12%) 1(1%) 0 (0%) 0 (0%) 67 (100%)
Creatinine 61 (91%) 5 ( 8%) 1 ( 1%) 0 (0%) 0 (0%) 67 (100%)
Proteinuria 55 (82%) 9 (13%) 3 ( 5%) 0 (0%) 0 (0%) 67 (100%)
Hematuria 63 (94%) 4 ( 6%) 0 ( 0%) 0 (0%) 0 (0%) 67 (100%)
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Mantel-Haenszel Chi-square test

Signifcance
BUN P < 0.005
Creatinine P < 0.005
Proteinuria P < 0005
Hematuria P =036

334 (32%) 8 eyl

"AY 744E cisplatin AHETolA Ao 844
(82%), grade 1°] 1141(11%), grade 2 °]Xe] 7ol
(7%)" 2™ carboplatin AHEFAME Hdo] 314
(46%), grade 1°] 2291(33%), grade 2 o]/} 144
(21%)2 Jyebsiel,

dAx ZHAE cisplatin AHETelA AAe] 524
(51%), grade 1°] 3691(35%), grade 2 ©]/do| 144
(14%)8 2™ carboplatin AHETZAAME Aol 374
(56%), grade 1°] 294(43%), grade 2 °]/}o] 14
(12%)2 el (Table 5).

4 Y SHeo Wy v

QA1e] WAL cigplatin AFETOlA A3l 174
(17%), grade 1°] 5141(50%), grade 2°|/3o] 344
(33%) 2.9, carboplatin AMgTFolME Aol 33
o (49%), grade 1°] 254(37%), grade 2 °]3°] 9
o (14%)2 EbgT),

FEY 2L cisplatin AHETOlA Aol 569
(55%), grade 1°] 3541(34%), grade 2°]4¢o] 114
(1196)98 2.9, carboplatin AH& M AAde] 0
o) (84%), grade 10| 1144(16%), grade 2 o4 &
= ARt

79| transaminase F7he cisplatin AHET A
R ako] 854(83%), grade 10| 1441(14%), grade 2
ol4ato] 39(3%)4 2™, carboplatin AHETlAE
Aol 634(94%), grade 10] 34(4%), grade 2 ©]
de] 14(2%)2 el th(Table 6).

v. I %

FE8Y E= HAHA 2¥& AWE] A plati-
num AAE 71228 EF FIHRe P g

Haq 9

2 ooz AYPE AZAFY BN & &
€ $3AAGE 2art AR 2o (Freidlandre et
al, 1984 ; Thigpen et al, 1981 ; Forastiere, A,
1984) A OdE ABYY F FUR ALEH
A8 ARE Eolz Uk

19700 o4 AAVIgE THE 18, FAY
o, wraggt, MY S Al1AY platinum? cis-
platine] YAH 2 ALRE7] AFEF oy ANEA
< EHT 54 3¥ Er} =olA 19804 AF
Aol @43 FAE #2449 platinum] carbopla-
tino] AEHeo YgHe2 ALEHI glon carbo-
platin® Z¥71534 F ¥2% P4:FE A
T ANsAE, YT #4:F, FE F AN =4
By NEst dRE cisplatinBrh BA vebdoa
¥t (Bokkel et al, 1990 ; Chora et al, 1989 ;
Anderson et al, 1988).

Micetich %(1985)e 939 in vitrodl A cis-
platin®} carboplatin®] A¥ £4 % DNA &4 3
TE v EPL 9 carboplatin®] 454 o2 ME
40 Atn #gon Knox T(1972)e) <34
cisplatin® Z€ &3¢ DNA bindingg &7 93
A carboplatin® ¢F 20-40W1e] &Fo] WesHjm
R 28y gAH e ggaHE Yehle A
WFAL £%8 carboplatin® cisplatin®] ®]7} 41
ollctit ¥rH(Bristol Meyers Company, 1984).

Cisplatin Ab8 o &3] 2= AL AA
#HAEY A A7 522 (Gemba et al, 1990 ;
Gordon and Gatton, 1986), ATPase 4% #2&
(Nechay and Neldon, 1984 ; Uozumi and Litterst,
1985), M X Yol-& #Fe] W (Phelps et al, 1987),
f£Ao]59 W3 (Miura et al, 1987) T2 Q3d
<9 A AFFd AFE xUsA so-
dium, magnesium, potassium, calcium, water®] &
A, AGHFF &, ATFA A48 7L 8F BUN
3} creatinine ¥=9 %7t § 4 A4 E Jve
W™ cisplatin 75mg/m' ¥ W Fo2 of Ko A
gA 794 AE4E fEddn ok (Madias
and Harrington, 1978).

T4 A5AHL Yehlis %9l nephron?l ¥
B, 71%5d &4% tEo] o|YA oYAHME
¥4 4, #EY 458 U Axwy YIE
Ag polEs Axd Aol o3 A&£HQA ATA
o g9 727t vtebdth(Potkul et al, 1991 ; Ha-
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Table 5. Hematologic toxicity

Grade 0 1 2 3 4 Total cycle(%)

WBC 36 (35%) 32 (31%) 24 (24%) 7( 7%) 3 ( 3%) 102(100%)

Cisplatin Granulocyte 31 (31%) 38 (37%) 26 (25%) 7( 7%) 0 ( 0%) 102(100%)
group Platelet 84 (82%) 11 (11%) 7(7%)  0( 0%) 0 ( 0%) 102(100%%)
Hemoglobin 52 (51%) 36 (35%) 10 (10%) 3( 3%) 1 (1%) 102(100%)

WBC 35 (52%) 25 (38%) 4 (4% _ 3( 4% 0 ( 0%) 67(100%)

Carboplatin  Granulocyte 40 (60%) 22 (33%) 3 ( 4%) 2( 3%) 0 ( 0%) 67(100%)
group Platelet 31 (46%) 22 (33%) 13 (20%) 1( 1%) 0 ( 0%) 67(100%)
Hemoglobin 37 (56%) 29 (43%) 1(1%) 0( 0%) 0 ( 0%) 67(10096)

Mantei-Haenszel Chi-square test

Signifcance
BUN P <005
Creatinine P <005
Proteinuria P < 005
Hematuria P = 0.06

milton et al, 1989). 28y FE& FEFFH ol
xE FRAFLEA AAndd FE2HE ALE
#4 A7) 2 (Daugaard and Abildgaard, 1989) &
wuld gL FAFo2H cisplatin HAHEE FHA 3
ANEHE €9 F UAtHLoehrer and Einhorn,
1984).

19819 A8 4M¥ carboplatin® 1991'd Mc-
Donald 59 Exo] 239 cisplatin®t} A=4 0]
AA38 7429 A24 9 platinum© 2A cisplatin®]
chloride group®| dicarboxylatocyclobutane®.2 o
5o o2 o ¢4AFH o Fo 1AL
F 4%e] gz AFHDZ A YN F
o LAFL =/ FAH ¥R dFEYn
Lid=3

Nonclercq & Hel83 02 carboplatin® A4
Ho| FFE FAFL T A 48]
Y 58 Bolx gstont 44 MAxy IG
ToA FEAH HY, TEYA, 2XA EF2AL
Ho|H cisplatin BtE AEAe] %3y AEZXF
gHo02 AAnBY AFEALE RAdFEgn @t
19853 Goren Fol &3t FEFFUel 300me/m’
£ %9 carboplating 33 A48 & WA A=

&40 vegens ZAE AZ W9 carboplating
g A 4% FA AEAHEYG o ¥ &4
£ 7 Jdvha g

Y22 carboplatin® &4 A4 cisplatind
H3e] By eyt gou A& os FAHAY
TEFE AT de 4 AFAE FuUE =
At

B AFME cisplatin® carboplatin AH8T &
FolA NS #d NEE FAAI] A8 38
T FEZETS olunFEE FEAN RIS 3
sa¥le AYPoy gUA §F9 FFolt o
ZAE 298E grade 2 °|49 BUNY 7t
creatinined %7}, @¥x WAL cisplatin AHET
oA carboplatin A}&Te] Hl5le] BAHoZ 99
AA A deitoy ¥xe S FAHHoEZ
2 97F gt

Fgosiste g g e gAdAA b EF F3E
o2 A FE 2¢AEY platinum AHE T
T R ggA ALeA delA g4 A
HA E7Y € <A AFAH ¢E NER F7}
A FEE 54840 AV EoiE o Y
el Woirld e U2 enterochromaffin A o
A YFANAE AFEY 5-hydroxytryptamines
(5-HT3)7} #4509 fusHY 5-HT; F&A= 4
Ae] mFA%E, F5FA4A9 dorsovagal nu-
cleus, nucleus of solitary tract, ¥7t S &A%
o T 5-HT3 4d%#Q ondansterond] Al4-o2
TFEZA ¢dol dAI ZAHU 2 (Hainsworth
et al, 1991) Cisplantin AH&-Al oF 24-86%°lA] &
A) 8 1 (Hainsworth et al, 1991) carboplatin® A&
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Table 6. Gastrointestinal toxicity.

#ag 9

total
de 0 2 3 4
gra cycles(%)
N cisplatin group 17(17%) 51(51%) 26(25%) 8(8%) — 102(100%)
Sea
au carboplatin group  3249%)  25(37%)  8(13%) 1(1%) — 67(100%)
Vomiti cisplatin group 56(55%) 35(34%) 8(8%) 3(3%) 0(0%) 102(100%)
n
omiting carboplatin group  56(84%)  11(16%)  0(0%) 00%) 0%  67100%)
Elevated cisplatin group 85(83%) 14(14%) 3(3%) 0(%) 0(%) 102(100%)
liver enzyme carboplatin group 63(94%) 1(2%) 0(%) 0(%) 67(100%)
Mantel~Haenszel Chi-square test YT 24 "ML 74 FL cisplatin AHE T
Signifcance A carboplatin AHETRT 9P|QlA oy 4
¥4 E carboplatin AHETANA 21%E  cisplatin
Nausea P <ok AEE %68 KA Bk
Vomiting P <005
Elevated
liver enzyme P =048

g o= 4% A ZAFGn FrHHarvey et al,
1990).

E dpdMe 5§ gdsgagA 5o AR
ondansteron 0.15mg/kg §#& 4N BHoZ2 33
Aoy gEHFQUFeH o 2 TEY U4
AA3 AaAzes dgA FSFFE F 574 A
FEAFoEN AAFEE AFE) FLAHAT

gdosty SAYdLe By gdRaye MY
& o £oq8F oy T FAE I of7
AlF1E= EA o2 David Fol 939 cisplatin A}
Foll A WHP 7HAE grade 3 o|4do] 60%, HPY
Y ZAE grade 3 olAe] 52%, iAW FHAE
grade 3 o]4o] 7%, M4 FAE grade 3 o]l
2%tz §om, carboplatin AbRETNA WA¥F Z
A% grade 3 ool 68%, HPAEF Fae
grade 3 o|4to] 48%, AW ZHAE grade 3 o4
o] 18%, @A 7HA i grade 3 °)4e] 2%2o 2 ¥
2% 747} carboplatin AHEEAA o L OF
Yoz gddgy 542 FAASL dohDavid et
al,, 1993).

a3y E dFdAs FQ8%9 Aoy R4
ZFAE oAJlE grade 2 o9 ¥E HE7}
David 5 2t @A3 ¥gton 4¥3 7L 34Y

V. E

1992 19%E 19959 12971 ¢3Fdga
AgHd ABAdx VBP EB¥gusstaye
we AFARG @ 37HE WFLE cisplatin A
£ 23994 & 1028, carboplatin AF&- 1494l
X F 673 o F 4 2d ¥NEE HaEHs
o &3 2 A4E dJdd

1L ASA 2dg vud}y] ¥ grade 2 o4
¥% BUNE %7} cisplatin AH8T 19%, car-
boplatin AHET 1%% 2% ¥F creatinine 57}
cisplatin AF& 16%, carboplatin AH&T 1%92
o ool WE& cisplatin AMET 20%, car-
boplatin AH&T 5%Z cisplatin A} &TAA o &L
gyl NEE By

2. ¥ EALAL vady] Y% grade 2 ol
Aol WEF AAE cisplatin AHET 34%, carbo-
platin AH87 10%9oem APRETF Fie cis-
platin Ab&T 32%, carboplatin AV8T 7%E cis-
platin AHETFelM © ¥ 2d NEE BoH
g2W ZAE cisplatin AHET 7%, carboplatin A
£ 21%Z carboplatin AH8TAM o ¥ HE
WNEE 2t

3 7S EHLEE vy HF grade 2 °]
AS] @AM EE cisplatin AHET 33%, carboplatin
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AHE T 14%H o TERHEL cisplatin AHET 11
9%, carboplatin AT 0%Z cisplatin AH&-TollA
o ¥ 9d WEE 2o 9 transaminase
7t BAA #d40 AU

olAte] AT Wiy AAE AYH UnA =
A2 WEE csplatinl X o %oy BTG
Baay N8F 28 FEFEFY olnE FUY
o 24 cisplatin 934 A3 49 AEHE ¢
< AN ¢ 929 carboplatin FA LAY
F e Y AEAE % 29 F AN car-
boplatin %o WE FE¥F FEIFH ol fde]
oy Aoz Holvy n89 carboplatin 54
FEHE AEHd dalMe Fd B <9 ¥F
3% 9 97 dEJ gasita ARdE.
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