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Effect of angiotensin II receptor antagonist (losartan) on renal function, serum potassium and
blood pressure in patients with advanced renal failure : differences between patients with a
serum creatinine (SCr) level higher than 3 mg/d/ and those with a lower SCr level

Masaaki NAKAYAMA, Yudo TANNO, Yasushi OTSUKA, Hajime TAKAHASHI,
Masato IKEDA, Naohiko KATOH, Keitaro YOKOYAMA,
Hiroyasu YAMAMOTO, Goro TOKUTOME, and Tatsuo HOSOY A

Department of Kidney and Hypertension, The Jikei University School of Medicine, Tokyo, Japan

The administration of angiotensin II receptor antagonist (AIIA)to patients with advanced chronic
renal failure (CRF) is not actively recommended. This study was performed to verify the appropriateness
of this situation and to determine if there are any substantial differences between patients with a serum
creatinine (SCr) level higher than 3 mg/d/ and those with a lower SCr level in terms of the clinical effects
such as renal function, serum potassium level and systemic blood pressure (BP) after the administration of
ATIA.

Sixteen patients with advanced CRF who were admitted to the out-patient clinic in Jikei University
Hospital (1998/1~1999/12) were enrolled (average age : 65 years, underlying renal disease . diabetic
nephropathy 6, CGN 5, and other 1). They had never been administered AIIA before. The patients were
classified into two groups in accordance with their level of SCr : group A (SCr lower than 3.0 mg/d/ ; n=
11), and Group B(SCr higher than 3.0 mg/d/ ; n=35). Losartan (50 mg/day) administration was started in
order to examine parameters such as the SCr, potassium, BP at the out-patient clinic, and urinary protein
excretion at the 0, 1, 3, 6, 9, and 12 month time points.

Although the 1/SCr values provided negative slopes with time in both groups, no significant
difference was found between the two slopes. There were no changes in the serum potassium levels or
urinary protein excretion during the study period in either group, and no statistical difference was found
between the two groups. Although the serum potassium level exceeded 5.5 mEq// in two patients each in
both groups, the level was controlled by diet therapy with restricted potassium. BP was reduced significant-
ly in both groups during the study period, and no statistical difference in BP reduction was observed
between the two groups.

In conclusion, the results indicate there were no differences in the effect on renal function, serum
potassium levels or systemic BP between the patients with a SCr level higher than 3.0 mg/d/ and those with
a lower level. The results also support the notion that patients with advanced renal dysfunction are not
precluded from AJIA administration.
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Angiotensin converting enzyme inhibitor (ACEI) 2 X %
renin-angiotensin system (RAS) O#HI & - T, FERFML:
BHE % & L B EERE E O R SRR G S h 2 HHEHR
MRINTERk"™, Zho DFEFHNEEEZD LI, &
OEEBHEEREONCT L, BHEEO RN 2t = HiY
1IZ ACEI, & 5125 TlE angiotensin II receptor antago-
nist (AIIA) H3EE—RIRIE L S b LS5 h>Twd, &2
HR—75, Mg 27 vy =2 (Co)fEr A7 LEBEE NG
BEICHERL TWwaHITlx, ACEI/AIIA O51Z—KIIC
FHEEZ oW EADVH 2 2 L IFFEETH %, 2000 F£HAE
I FE 54 recommendation IZ B W T &, DR DILE
T, [MyE CrfEAh 3.0 mg/dl Z#E 2 2 I CTIREERS TN
EThDLEOERBIMENTVEY, ZOHBELT,
ACEI/AIIA D5z & 1 BHEEES BT L 72 B3k
HINTWB L, 7z, HEOBEERENICHT 5
ACEI/AIIA ORIHE KRR 2372 <, ZOHBEOB T2 E
FHIZHS % ACEI/AIIA OEFRZIRDA S Tk £
BhHFHIENTE D,

BEARBISZIC BV TIE, FIRORST, 3§ TEmEDER
REETZEL TV EZEZROFES ZL@3MmTIIRL, &
LRI TIRIEML TR LEHIRBH S, 2D & 5 BHERIIC
9% ACEI/AIIA Of5ZBIL TiE, BREIZ W E B

HEICES 25267, HHOERICHEST 52 L%
Vo L2LANS, ABULBRIEMET 2R 60, WM
Z W5 R0 X, T E IR B e & B EBR A R
RASIZIKFEL T2 & 5 2B TH 557, Bk m ME 7%
EDBIMITEIREZ AL &2 /3 2 HARR 2 B R B 713,
HIERAIC I3 B RRE OB EIRE S & SR E TR
Mz T, RS LEET2EEFEL5N5%, L
BoT, BReE#ET2IH T2 2 L 2HETOR S, #
IPERLHIz L TH, ACEIL/AIIA OfER % #w Tl

BRI RV EF Z S5 b, BE, BIfEE TIoms
ENT W3 RBETE T, BHEAEREES S 2 iET
RAS fIFIZE DO B LRESNR AR TH 2 D et LT, B
RERRIN TV A I B W TIEZ OB IZRHK TH
2 10-12),

DED#S LY, bhvbhix, RASHIHIZEZRSNTH
NTLRWEREETEEEZNRIC, AlIA OES5IC X2
BHERE, ME 2 Y v A K)E, MENDOZED, f3E Cr
fiE»Y 3.0 mg/dl DL BB & KRBl & TEWD D 5 % BEt
L, mEEBEGEETENST 2 ALIA £:5 0 R & % et
L7z,

I XMEEHE

1998 4E 1 Ha o 1999 4E 12 H & COHAM, & B o Bk

Table 1 Patients demographics at the first visit to Jikei Hospital
age underlying creatinine potassium blood pressure (mmHg) ) )
No. group gender (year old) disease (mg/dl) (mEq/) vetol diastol antihypertensive agents
ystolic jastolic

| A male 63 DM 1.3 4.4 158 70 amlodipine : 10 mg

2 A male 63 DM .4 4.1 148 78 amlodipine : 10 mg

3 A male 63 CGN /.8 4.2 142 78 amlodipine : 10 mg

4 A male 71 renal stone .8 4.5 140 80 nicardipine : 40 mg

5 A female 54 CGN 2.0 4.5 146 90 nicardipine : 80 mg

6 A male 53 CGN 2.2 4.9 130 90 amlodipine : 5 mg, atenolol : 50 mg

7 A male 14 NS 2.2 4.7 160 100 amlodipine : 5 mg

8 A male 75 NS 2.2 3.8 158 80 amlodipine : 5 mg

9 A male 64 CGN 2.5 5.7 160 100 nicardipine : 80 mg, arotinolol : 20 mg
10 A male 59 CGN 2.8 4.5 144 88 nicardipine : 40 mg

I A male 66 DM 2.9 5.3 150 90 nitrendipine : 5 mg

12 B male 66 DM 3.0 4.1 150 62 benidipine : 8 mg, metoprolol : 20 mg
13 B male 48 IgAN 3.8 5.1 160 100 barnidipine : 15 mg, arotinolol : 20 mg
14 B male 66 DM 4.3 5.5 158 90 none

15 B male 70 DM 4.7 5.5 126 60 none

16 B male 54 FGS 4.9 4.8 140 80 diltiazem : 60 mg

DM : diabetic nephropathy, CGN : chronic glomerulonephritis (biopsy unproven), NS : nephrosclerosis, IgAN : IgA nephropathy (biopsy

proven), FGS : focal/segmental glomerulosclerosis (biopsy proven)
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Table 2. Patient profiles in each group
group A group B |
rou value
group SCr<3.0mg/dl  SCrz==3.0mg/dl
n Il 5
male/female 10/1 5/0
age (years old) 64+7 61+9 NS
serum creatinine (mg/d/) 2.1%0.5 4.1%0.8 p<0.0l
serum potassium (mEq//) 4.6%0.5 5.0%0.6 NS
urinary protein excretion (g/day) |.16£0.67 2.36%+1.68 NS
systolic blood pressure (mmHg) 14114 13520 NS
diastolic blood pressure (mmHg) 8l*12 76+ 18 NS
(mean=*SD)
blood sampling* blood sampling*
start of losartan day 14 day 28
i ! !
25mg/lx 25me/1x 50mg/1X
alternatively daily daily

* measurements of serum creatinine and potassium

Fig. 1.

REREE D AR IR & H N e 2> & R SRR F M
e P e B M L N B R B & 7z B 0 — 8, 16
£ RE Lz (Table 1), 2hoDEHIE, H2EED
SREHCHIZEZFE L LTZR2 L 16 4T, Mo»DRE
FESEDALS %321F Twizhs, ACEIL 713 AIIA DAL %
ZFTORW I EREMRIC THERI N TV, 26, K
[ & CHEEGZHNC L D IEEEreRETH L 2 en
STz,

s 0fEE %, M CrfEH 3.0 mg/d/ A 11 41 (A
B & 3.0mg/dl DL ESBIBEE) D 2EEICHBL 7o WIHE
O BEY TG Cr fELSMC R B R 2 E W Id e o
7z (Table2), #EFIZ, AIIAIC & % BHEEAENOH S 72
o N EIWER OfalitE 2380, T4 72 e 0 5 2 TSR
5 ATA (v vy B G5 21757, 205 71k% Fig.
LCRd, £3, FHA2EMEe vy > 25 mg Z2REHE
5L, oM, 4k, M (EA R, Mk : i
% Cr {#i(mg/d/), Mg K 6 (mEq/l) 217\, e kEE
R Cr, M K EICEER RN & 2R L, KIT,
Fl&fke< 2HMIE 25 mg 2@ HES, 200 2 HEDEEIE
50mg ZHHELG L, LI, A5k TInE
(BEAL b f%), MyE CrfiE, IS K E, 24 K& R A
X 2 REEHRIEE (UP & g/day) OHIE 21T > 72,
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Method of losartan administration

55mEq/! 22 3 5E&ICIFREIC L 5 KIEBIEOHIR
IR 72,
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ARB 85 F4AET (0 H), #5%& 1, 3, 6, 9, 124 HH
DOEFETOIME Cr, IMiE K, UP, SRZ2IFME % @t
UJz, MiEK, ME, UPW, OHEHO T —5 2EH#E X L
TEARERD Iz, 1/SCr X, &EHE TORRENII 9 %
EFERR & D A% KD 72,

BIEDO N OZ B X paired t-test, FERH O g i3 E H
L 722 {kZ % Mann-Whitney U test & T{T5 72, BERID%A
B &V 1% unpaired t-test 12 THEET L 7z, Htat p<0.05 %
BEEEL, 72 BFCH D ESD L WERY mean+SD
I TER LT,

xR

Oy vy ARGRREEHOPII 1 2 AR, B RS
3% Cr, I K EICEL 2R L IFIERD L o7z,
M3 Cr 2 3.0 mg/dl K3 11 (A FE) & 3.0 mg/d/ LA
ESBIBE) O, KT A —F —DRFRFZ{L % Table
312, ZDOZEALE % Fig. 2~5 1273, 1/SCr AL, A
B, BREELDICHDOEEZRL TV, ZOARICIIEE
ZEED SN, WERERIZIZIZFETTH - 2 (Fig. 2),
| HRZEAE R, Wi b AERZLIZE® 3 (Table
3), FRMEFICEV HFRD Lo/ (Fig. 3), IMiE K #
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Changes of parameters during the study-period in the two groups

533

Months after losartan administration

0 | 3 6 9 12

Serum creatinine (mg/d/)

group A 2.1%0. 2.1%£0.5 2.3%£0.6 6 3*x0 1

group B 4.1%0.8 4.2%x1.0 +0.9 =+ 1.3
Urinary protein excretion (g/day)

group A [.16x£0.68 1.19%£0.54 1.34*+1.52 1.23£1.05 1.06%x0.97 1.22*+1.22

group B 2.36+1.68 2.16%x1.55 1.50+0.90 1.13£0.53 0.88*+0.74 1.35*+1.06
Serum potassium (mEq//)

group A 4.6+0.5 6*0.5 + 8*0.5 4.8%£0.3 4.4%0

group B 5.0+0.6 4.9%£0.5 4.9+ 5.1%£0.4 5.5%£0.5 +
Systolic blood pressure (mmHg)

group A 149+ 10 134+ 16%* 134+20* 126 +20** 13719 131 = 16%**

group B 147+ 14 129+25 138+23 119+20* [ 18X 14** 126 | 7**
Diastolic blood pressure (mmHg)

group A 87X 10 76+ 10* 78+ 10* 73+ 12* 17£9 75+ 8**

group B 817 76 +£23 78 £20 67%9 67+ 2% 7117
group A : patients with serum creatinine less than 3.0 mg/d/ at the basal point (mean=£SD)

group B : patients with serum creatinine=3.0 mg/d/ at the basal point

*p<0.05 **p<0.0l,

***p<0.001 vs month 0

(VsCr) SCr=3.0 mg/dL (n=5) SCr<3.0 mg/dL(n=11)
0.60
050 _ group A y=-0.003 x +0.501
0.40 — T
p=0.727
0.30 — group B l
agp |
y=-0.002 x + 0.256
0.10 —
0.00 |
oM 3M 6M 9M 12M
Fig.2. The regression line of 1/serum creatinine

group A © serum creatinine level less than 3.0 mg/d/ at the basal
point, group B : serum creatinine level =3.0 mg/d/ at the basal
point

No significant difference in the slope of |/serum creatinine was
found between the two groups(p=0.727).

60.0 group A

(%) SCr < 3.0 mg/dL

4001

200

0.0
=200
-400 [
-60.0[ groupB

SCr = 3.0 mg/dL mean = SE
-80.0
M 3M 6M 9M 12M
Fig.3. Changes(%) in urinary protein excretion

group A @ serum creatinine level less than 3.0 mg/d/ at the

basal point, group B : serum creatinine level=3.0 mg/d/ at

the basal point

No significant difference was found between the two groups.

e, W IcEREZE % < (Fig.4), HI2HH
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A H 5.6mEq/l, 127 A H 6.2mEq/l), fiEf 1425 2 [ (6
7 AH S8mEq/l, 9% HH63mEq/l) Tho7lns, %0

I z =

16 PO B EBEEEREN 2 RIca Yy vy > 251,
Z OEHEE, IE K H, MEICS 2 2282 I10E Cr {Ess



534 FEBEREE T Oy VY VRR

(%) group A
NNNNNENNANNNRY

SCr < 3.0 mg/dL

~1000 | o
SCr Z 3.0 mg/dL mean = SD
-150.0
™ 3M 6M 9M 12M
Fig.4. Changes (%) in serum potassium level

group A @ serum creatinine level less than 3.0 mg/d/ at the basal
point, group B : serum creatinine level=3.0 mg/d/ at the basal
point

No significant difference was found between the two groups.
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Fig. 5. Changes (%) in systolic(a) and diastolic blood

pressure (b)
group A : serum creatinine level less than 3.0 mg/d/ at the
basal point, group B : serum creatinine level=3.0 mg/d/ at
the basal point
No significant difference was found between the two groups.
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