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Effect of Cisplatin on Glomerular Filltration Rate and Effective
Renal Plasma Flow

Sang-Moo Lim, M.D. and Seong-Woon Hong, M.D.

Department of Nuclear Medicine, Korea Cancer Center Hospital, Seoul, Korea

Young-Hyun Kim, M.D., Weon-Seon Hong, M.D., Jae-Kwan Song, M.D.
Young-Whan Kim, M.D,, Jhin-Oh Lee, M.D. and Tae-Woong Kang, M.D.

Department of Internal Medicine

While cisplatin has been widely used in the treatment of a variety of cancers, nephrotoxicity is one
of the major problems which frequently limit clinical usefulness of cisplatin. This study has been
conducted to investigate nephrotoxicity of cisplatin in terms of changes in glomerular filtration rate
(GFR) and effective renal plasma flow (EFPF) measured by the simultaneous use of *™Tc-DTPA
and 'I-OIH, before and after administration of cisplatin, in 12 patients with lung cancer and four
patients with esophageal cancer. Cisplatin was administrated at total doses of 75~100 mg/m? with
two hour hydration and diuresis method. GFR determined by the use of ***Tc-DTPA had a good
correlation with 24-hour creatinine clearance rate (r=0.77, p<0.001). GFR and filtration fraction
decreased immediately after administration of cisplatin, however, they showed a tendency to be in
completely recovered four weeks after administration. ERPF was not changed immediately after and
four weeks after administration of cisplatin. GFR before and immediately after administration of
cisplatin were analyzed with regard to age, sex, performance status, previous adminstration of
cisplatin and method of administration. None of these factors had any influence on the rate of
decrease in GFR except method of administration. Administration of cisplatin as a single dose
lowered GFR more compared with that as divided doses. In this study, we have also demonstrated
that the simultaneous use of **"Tc-DTPA and '*'I-OIH was a useful tool for the measurement of GFR
and ERPF respectively. '
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Table 1. Patient Characteristics

Characteristics Group A Group B

No, of patients 16 10
Age

Median 52 51

Range 44— 69 44— 69
Sex

Male 11 8

Female 5 2
Performance status (ECOG)

0—1 12 6

2-3 4 4
Diagnosis

Non-small cell lungcancer 10 6

Small cell lung cancer 2 2

Esophageal cancer 4 2
Chemotherapy regimen

PEV (CDDP+VP—16+VBL) 8 7

FP (CDDP+5FU) 6 1

PVP (CDDP+CTX+ADM) 2 2

Cisplatin dose (mg/m?)
Median 100 100

Range 75-100 75-100
Cisplatin treatment .

First course 6 4

Second course 4 3

Third course e 6 3

Group A: patients measured GFR and ERPF before and
immediately after treatment with cisplatin.

Group B: patients measured GFR before, immediately
after and four weeks after treatment with
cisplatin.
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A& 71estgdch Folsldnd ghetabst e widAls
9}t 10ofloll 4] &= cisplatin 20 mg/m>& A 1 Yell4] 5
7R, VP-16 100 mg/m?*E Al 2 Lol A 447 zelx
vinblastine 6 mg/m?g A 1 Yol AF3H}, A%
s o} 20 off A & cisplastin 25 mg/m2$} VP-16 100
mg/m*% A 14l 3474 AF3rt, A= 4o
o 4] & cisplatin 100 mg/m?E A 1Y) AF3Yw
5FU 1,000 mg/m*& A 1 Lol A} 54742 AF3giet,
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Cisplatin(Fotdl g AF) 9 Fodw 24 F4FF
< A Folstgied, A8 F219 2,000mlE 2
Azt AA AA AFsigoen FRLF 17+
cisplatin 20~100 mg/m*E A A4 200 mio] 314
Fo] 154l AA AFe e, ol FE8 o|xg H13
o] mannitol® furosemided Fo st 4317 ¥
L4 A5yl Ykl metoclopramided AH8-51%
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GFRE Ccra} *mTe-DTPA (**™Technetium label-
ed diethylenetriaminepenta acetic acid) (g o\ %]
A4 A F) cleanance(o]d} Corea® A2 2
391 o w ERPF & “'.OTH(*' labeled orthoiodo-
hippurate) (3= oUix 74 AF)E 1§35t 23

819}, Cisplatin B A o Fodgla 244 7}e] som
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H AA o 282 E ekl

Cerd 24417k =9 ¥3 o) zeold s Jaffe oz
F4 st Abeldon Agm Aol upE 2 YL 8k ¥
9% . Coreat gamma camera & Al % 3} A 7 o)
image fieldE 953 *"Tc.DTPA 2mCig A=FAL
&5 & frame™ 3024 4587 F A sto] 19859
JacksonVo] 4123l ¥ [ GFR (ml/min) =/
Au(t)dt/f§P(t)dt ]2 2 ERPF+= *11.0IH 150 xCi% A
N EALEL L 4580 distribution volume [ V(L) =
injected dose cpm/plasma cpm/ml X 100]¢ 73}¢
1987 Blaufox®7} w¥ 5}9iwl 24 [ ERPF = —51.
1+ 8.21(V45)—=0.019(V,5 ) ]2 AH-&31e] AlAtst e,

Cisplatin Fofol] 213} GFRe 7t4o) 932 njx:
(o3| /\]-7—1_3_0].0__ _ﬁ-ug ﬁ]-_lz]-, 1,].0] xg ué’ performance
status, fFoiubdl cisplatin$ol ¢ AR wat
cisplatin 5o} 4 52| GFR 7t4 A= 5 £A431g ),

E< 2

24A17k .9 2@ oteld A48 (Cor) B AFT-# o -8
(GFR)Abo] 9] AaksdAl = r=0.77 p<0.001)Z 2] 5}

Table 2. Parameters of Renal Function Before and After
Treated with Cisplatin-based Cheuotherapy

Pre CT Post CT 4 Weeks
Cer (ml/min) 72.5 55.3 76.3
+ 18.7 * 15,0 + 22,0
GFR (ml/min) 102.1 68.7 86.9
+ 294 + 31.0%#  29.4
ERPF (ml/min) 585.7 546.1 609.5
+123.0 +166.6

+136.6

* P <0.05

(Fig. 1).
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Fig. 1. The relationship between GFR and Ccr in pati-
ents receiving cisplatin-based chemotherapy.
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Fig. 2. The change of GFR before and after treated with
cisplatin-based chemotherapy.
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Fig. 3. The change of ERPF before and after treated
with cisplatin-based chemotherapy.

A A $3keh (p<0.05) (Fig. 2), A F32 33k
He e ohedd 43750 H3b A9 gigid(Fig.
3). Filtration Fraction] ¥1%& GFRY #¥3 &
FA-& B oh(Table 2), o], A % performance
status (ECOG 0-1 % 2-3)& GFRY 740l ofgko] ¢l
%}, Cisplatin £o1 9] #AH o] B2 F4o4 & A4
cisplating F-o{uk-& ool A]2] GFRY Z4§2 27.4
%, 2914 Foihd ool A& 28.4% 182 WA F
ofuke. ellof A& 38.6%9] GFRY 7t48% Hof3yl
o BAF o2 F98 ol gigdich =38 cisplatin
Folo] AAH| w2 ERPF o FFe wlEx 3zl
skt

gt Fojubdo] webdE GFR 72449 Aolsl %
Hded 13 %52 cisplating Fo3-& 639 FP
Toll A& GFRY Z4go] 74.9+17.3%2 3~5% 7}
of A& B3%o we 1099 PEV ¥ PVPZ9
49.3+16.6%¢) vlsto] cisplatinEod 23] GFRe
A sh7k Astdel (p<0.02) (Fig. 4), 28yt Sofuby
o a2 ERPFe} FFe| §9)8 3= gigiu,
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Fig. 4. Glomerular filitration rate betore and atter chem-
otherapy in patients receiving FP regimen and
PEV regimen.

b ot
Cisplatin® ¥ Z8175 FA22 2709 tro}r]
ok 2709l 22717} cisHAE A8t Y= FPE2
F4 FEF A dAFoll 28k, ek dHh A=
& 5 A gl A L3t A FAHE &
dAZ AR glony, AEA F Fadol EAlH
I Y, ol ASAL dit ez £ vl
2 F7hsle Alvlse] AsE Aelol A w7 A A
7159 £4% 298 5 ) wlEel Ve W
&g + & B2 o] d7so gt
Cisplatin®] AEA4¢] dl& o rlo] gAH ez 7]
A 98 AEHD Qe dL 24417 Cerd §H43HE
Addl Cerd GFRE A &3 wdsix] £L3le 497}
Hz] ol EAIZL "k, o]t AlMmIol A Adoled
o] Hulr} chefslr] wlEeldl, 53 GFRo] 9% A%
ol& Cer2 AHg-3b7lole £ g 2971 gl =3
obstructive uropathy, vesico-ureteral reflux, urinary
diversion} -2 w7 FAql A7} g FRlollA

€ A x4l ¥R, 2447 Ut m4A S Bl



—91 4% 9 79 : Cisplating) Fof F AFM el g % AYF o] 3}—

of 37| wtell e Al7} A 7l5Ae] god, AR
v A]7ke] ol Ml

GFR% FA3e e
(clearance)¥ 3t AQd A
9 b AEg e inulin 4
& HY el A 9 A2k A H inulin & P
FE2 U #add, AEAq ATl A28d =
a2 B33 gabA FA]o] W2 3ly] wfoll Yatel A
e AREslelE ol B Aol Bt wetA H2ede
HALA FHHNAE IAH FEEE AREe] Ao
2 GFRE FAslw wale] dFsgivd, “C
inulin, 5!Cr-EDTA, '*I.Iothalamate, *°*Yb-DTPA
o} #mTc.DTPASE -2 wlAl ¥R 3HEEe] F2 A
L399, HLEE T3] Hdlede ol oY
AL FA F AT A AL E AP E sl 2
compartment model$ 7}4 & linear regressiong ©]
&3le] Adste whiel U, F [ Clearance =1-
Aa-ib/Ab+ Ba J9 A& ol &3h: A, I+ F
A5l wlabs, AE slow compartment$] intercept, B
+ rapid compartment®] intercept, at slow com-
partment®] slope, b+= rapid compartment?] slope°}
o, 23 o] 23t uhd 2 ojeidl A sjedof 3= WA
2¢o| 97] WFol Volume of distribution V(t) = 1/
pt)e] AAde]l s, o] W& FAE AAHAZ
o] A<= 2] slopest intercept® & A<l ¥4 Clear-
ance = f{V(t)]ol =343l GFRE& A4tste Aolch,
o714 V(t)+= Volume of distribution, I+ FA}5 s}
A, P A1k toll Aol &4 vbatgojrt o] uhy e
ZHAE]E St AE AU A4t 8] sl 54l
A= A5E ARSI ALgsle Ao v, &
FAglol Zhd A dAHql $8& & &
aoks| 9], dQ/dt = clearance X P(t)

4 §3he Zeld, oW Q& WALEA] H3HE
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i,
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A=A o2 angiotensin 119} AL AF3A 2AH &
A= £A-E F35lo] juxtaglomerular appara-
tus® A3@ekx 3tgle, Cisplating] Al5A4o] $4 &
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