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Renoprotective effect of triple therapy with low-dose angiotensin receptor blocker, low-dose diuretic
and Ca-antagonist in hypertensive type 2 diabetic patients with overt nephropathy

Satoru KURIYAMA*, Haruo TOMONARI, Yasushi OHTSUKA, Ichiro OHKIDO**, and Tatsuo HOSOY A

*Division of Nephrology, Tokyo Saiseikai Central Hospital, **Department of Kidney & Hypertension,
Jikei University School of Medicine, Tokyo, Japan

Combination therapy with angiotensin receptor antagonist (ARB) plus angiotensin converting enzyme
inhibitor (ACE-I ) (ARB/ACE-] ) was efficacious in reducing proteinuria in patients with progressive
renal disease. However, this therapy may be associated with the worsening of anemia and hyperkalemia.
The present study addressed whether or not triple therapy with low-dose ARB, low-dose diuretic (D) and
calcium channel blocker (CCB) (ARB/D/CCB) is as effective as therapy with low-dose ARB/ACE-1 in
retarding the progression of overt diabetic nephropathy. In the triple therapy, the patients were initially
subjected to monotherapy with CCB for 24 weeks. Low-dose ARB and low-dose D were added to the
treatment for an additional 24-week period. In parallel, patients undergoing double therapy were initially
treated with low-dose ACE-I alone for 24 weeks, and then low-dose ARB was added for an additional
24-week period. The results were as follows :

1) In the triple therapy, blood pressure was reduced by 9 mmHg in systole and 5 mmHg in diastole
(not significant) compared to monotherapy with CCB. There was a significant decline in proteinuria
(3.3+1.2 g/day in the CCB-treated period vs. 2.1+1.0 g/day in the ARB/D/CCB-treated period, n=12,
p=0.0143). Furthermore, a significant improvement in the slope of reciprocal serum creatinine concentrat-
ion(1/Cr) was found in response to triple therapy(1/Cr : —0.0118£0.0009 in the CCB-treated vs.
—0.0035+0.0028 (1/mg/d//month) in the ARB/D/CCB-treated period, n=12, p<0.001). There was
neither a worsening of anemia nor an increase in the serum potassium (K) concentration.

2) In the double therapy, blood pressure was reduced by 12 mmHg in systole (p=0.0079, n=11) and
6 mmHg in diastole (n=11, p=0.0037) compared to the monotherapy with ACE-I . A significant improve-
ment in the slope of 1/Cr was found in the double therapy (1/Cr : —0.0095+0.0052 in the ACE- [ treated
period vs. —0.0029+0.0028 (1/mg/d//month) in the ARB/ACE-I, n=11, p<0.001). In addition, there
was a substantial reduction in hematocrit and increase in serum K concentration.

The present result suggests that triple therapy consisting of ARB/D/CCB is as efficacious as double
therapy with ARB/ACE-] in protecting the kidney from the progression in patients with diabetic overt
nephropathy. The former may be expected to have less adverse effects.
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Table 1. Comparison of clinical parameters between
the monotherapy with CCB and the triple therapy
with ARB/D/CCB

(n=12) cCcB ARB/D/CCB p
Cr(mg/d/) 2.2%0.5 2.4%0.7 0.4292
1/Cr(dl/mg) 0.45%+0.14  0.41=%0.11  0.4447
Cer(m//min) 30.1+£5.8 26.2£7.0 0.1514
Ht (%) 34.6%+2.3 33.1£3.0 0.183
K(mEq/!I) 4.7%0.4 4.5%0.5 0.290
Na(mEq/I) 139+5 140+7 0.6911
Uric acid (mg/dl) 5.8%1.1 6.2x1.2 0.4038
HbA,. (%) 7.0%1.1 6.7%1.1 0.5011
SBP (mmHg) 142+12 133£15 0.0612
DBP (mmHg) 92+6 87+7 0.1236

U prot(g/day) 3.3%1.2 2.1%£1.0  0.0143*

Data of the monotherapy were those obtained at the end of the
treatment. Data of the triple therapy were those obtained at

the end of the treatment. Asterisk denotes statistical signifi-
cance.

WEEBEZRETCE Ao, —/H, | HIREAPEM’ R X
33+1.2g/day » 5 2.1+1.0g/day E AEICET L7 (n=
12, p=0.0143), ZhicxfLC, I K EEIZARZE T, Ht
EIHETEATH 2 b DD, MEFFITIFEREZEIZ L2 >
T2o B, BB TH 2 CCB BH GBI P14 I o 117
Crfll¥, 1.7+08mg/d/, Ht 1% 35.5+3.5%TH > 77,

Fig. L 23 ZFIBEFAEICHES 1/Cr 0B 2R L T2,
CCB Iz & 2 HFRAFRIA & ZFIFF AR 2 0 T 1241
2T 1/Cr DEE DB 5 2 L BBE I T (BF
JREERA - —0.0118+0.0009 (1/Cr(1/mg/d//month) vs. =%
B 3B ¥ 1 - —0.0035+0.0028 (1/Cr(1/mg/d!/month),
n=12, p<0.001),

Table 2 12 ACE-T1Z & % HiFTAEH (BISSHAK T IR &,
ZD% ARB % |3+ L ARB/ACE-1 & L7 K4t %
EORNR L R OHERS 2 U7z, ZHIBF Rk
ko, WHEHE T 12mmHg(n=11, p=0.0079), #iiEH
T 6mmHg(n=11, p=0.0037) &, N ZFNEELEKEE
BB LT, ETo, ZHIGFAIRREIC X o TIME KIRE I

B BA U (B 0 4.540.5 mEq/] vs. ZFHIGFHRE ©
49403 mEq//,n=11, p=0.0266), Ht fHIZHAEIZ{E T L7z
(33.3+3.7% vs. 29.44+3.5%, n=11, p=0.0145), 73, &
LT H 5 ACE-T HANRRFRMAOIME Cr{E1E, 1.6+£09
mg/d/, Ht{i% 37.8+4.8 % TH v, CCB HHFIEE (ZHIGF
FABERE O BUE ) O BIZFALA R O B KR ALE & [R5 T
Holze

Fig. 2 10 i3 ZHIFEREZEICHE S 1/Cr OB 2R L 7z,

oofth4$ 369
1/Cr
CCB alone ARB/D/CCB
0.6
—

0.4 7

=

02 e

-0.0118£0.0009(1/mg/dl/mo) |  -0.00350.0028(1/mg/dl/mo)

-24 -12 0 12
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the triple therapy (ARB/D/CCB)
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Table 2.
the monotherapy with ACE-1 and the double therapy
with ARB/D/ACE-1

Comparison of clinical parameters between

(h=12) ACE- | ARB/ACE- | p
Cr(mg/dl) 1.9+0.4 2.2%0.6 0.1636
1 /Cr(d//mg) 0.52+0.23  0.42+0.16  0.2294
Cer (ml/min) 35.1%5.2 30.1%6.2 0.0436*
Ht (%) 33.3+3.7 29.4%3.5 0.0145*
K(mEq//) 4.5%0.5 4.9%0.3 0.0266*
Na(mEq/!) 1405 138+7 0.4292
Uric acid(mg/d/) 6.0x1.3 6.3+0.9 0.5178
HbA,c (%) 6.5+0.8 6.8+0.7 0.33889
SBP (mmHg) 15211 1409 0.0079*
DBP (mmHg) 90+5 84+4 0.0037*
U prot(g/day) 4.4%2.2 2.0%1.2 0.0031*

Data of the monotherapy were those obtained at the end of the
treatment. Data of the double therapy were those obtained at
the end of the treatment. Asterisk denote statistical signifi-

cance.
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