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COMPARISON OF AN ANGIOTENSIN II RECEPTOR BLOCKER AND
AN ANGIOTENSIN CONVERTING ENZYME INHIBITOR
ON THE ALDOSTERONE BREAKTHROUGH DURING
ANTIHYPERTENSIVE TREATMENT
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Angiotensin II receptor blockers (ARBs) and angiotensin-converting enzyme inhibitors
(ACEIs) are antihypertensive agents with verified cardiovascular-protective effects which may
cause aldosterone breakthrough. In the present study we compared aldosterone breakthrough
during ARB treatment and ACEI treatment in patients with essential hypertension. Sixty-one
patients with essential hypertension were randomly assigned to receive either the ARB val-
saltan, 40 to 160 mg/day, or the ACEI enalapril, 2.5 to 10 mg/day, for 12 months. Six patients
withdrew, and 55 patients (34 men and 21 women) were analyzed. The groups were subdivided
on the basis of whether plasma renin activity (PRA) before treatment was high (H-ARB and
H-ACEI; PRA=0.65ng/ml/hr) or low (L-ARB and L-ACEI; PRA<0.65ng/ml/hr). The
systolic and diastolic blood pressures showed similar significant decreases in all four subgroups.
The PRA levels at 6 and 12 months were significantly increased in all subgroups. In the H-
ARB group the plasma aldosterone concentration (PAC) decreased significantly at 6 months
(from 12.4+29ng/dl to 9.3+3.5ng/dl; p<0.05) and increased (to 12.8+6.6ng/dl) at 12
months compared with baseline. The PAC in the H-ACEI group tended to decrease at 6
months (from 14.3+£4.1 ng/dl to 12.0£4.6 ng/dl) and was 12.1£4.6 ng/dl at 12 months. No
significant changes in PAC were observed in the L-ARB and L-ACEI groups. The percentage
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change in PAC at 6 months tended to be high in high PRA patients, but PACs in low PRA

patients tended to rather increase.

In particular, PAC levels at 6 months decreased more in the

H-ARB group than in the H-ACEI group, but ARB caused aldosterone breakthrough at 12

months.

Studies of changes in PRA and PAC during treatment are important for selecting

combined medications for long-term protection against hypertensive cardiovascular damage.

(Tokyo Jikeikai Medical Journal 2006 ; 121: 165-76)

Key words : aldosterone breakthrough, angiotensin II receptor blocker, angiotensin converting
enzyme inhibitor, renin angiotensin aldosterone system, essential hypertension
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Table 1. Patients characteristics
H-ARB group L-ARB group H-ACEI group L-ACEI group

n=15 n=13 n=13 n=14
PRA (ng/ml/hr)# 15+1.1 0.3+0.1 1.6+0.6 0.3£0.2
Age (Yr)# 51+11 59+12 57+11 62+9
Gender (Male/Female) 12/3 7/6 7/6 8/6
SBP (mmHg)* 171+18 165+16 179+16 179+30
DBP (mmHg)# 102+9 937 10512 10015
Heart rate (beats/min)?* 69+11 78+19 73+15 71+10
Proteinuria # 3 (20%) 0 (0%) 3 (23%) 3 (21%)

*mean+SD #number (% of patient)

PRA ; plasma renin activity, SBP ; systolic blood pressure, DBP ; diatolic blood pressure, ARB ;
angiotensin receptor blocker, ACEI; angiotensin converting enzyme inhibitor, H-ARB; high
renin- ARB, L-ARB; low renin-ARB, H-ACEI ; high renin-ACEI, L-ACEI; low renin-ACEI
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Changes in systolic and diastolic blood pressures among H-ARB, L-ARB, H-ACEI, and L-ACEI
BP; blood pressure, ARB; angiotensin II receptor blocker, ACEI; angiotensin converting

enzyme inhibitor, H-ARB ; high renin-ARB, L-ARB ; low renin-ARB, H-ACEI ; high renin-ACEI, L-
ACEI; low renin-ACEI, 0 M ; at baseline, 1M, 6 M, and 12 M ; at 1, 6, and 12 months after treat-

ment.

*$ <0.05 vs systolic and diastolic blood pressure at 0 M in each group.
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Fig. 2. Changes in the average levels of PRA (A) and plasma angiotensin II (B) among H-ARB, L-
ARB, H-ACEI, and L-ACEI groups. ARB; angiotensin II receptor blocker, ACEI; angiotensin
converting enzyme inhibitor, H-ARB; high renin-ARB, L-ARB; low renin-ARB, H-ACEI; high
renin-ACEI, L-ACEI; low renin-ACEI, 0 M ; at baseline, 6 M, and 12 M ; at 6, and 12 months after

treatment.

(A) : *»<0.05 vs OM in each group; *»<0.05 vs 6 M in H-ARB group.

(B) : *$<0.01 vs 0M in H-ARB group; *»<0.05 vs 0 M in H-ACEI group.
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Fig. 3. Changes in the average levels of PAC among H-ARB, L-ARB, H-ACEI, and L-ACEI groups (A).
Percent changes in the average PAC levels among H-ARB, L-ARB, H-ACEI, and L-ACEI groups (B).
PAC: plasma aldosterone concentration, H-ARB; high renin-ARB, L-ARB; low renin-ARB, H-
ACEI; high renin-ACEI, L-ACEI; low renin-ACEI, 0 M ; at baseline, 6 M, and 12 M ; at 6 and 12

months after treatment.

(B) : *$<0.05 vs PAC at 0 M in H-ARB group.
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Fig. 4. Correlation of PRA at baseline and the percentage changes in PAC at 6 months after treatment for

ARB and ACEL

PAC: plasma aldosterone concentration, ARB ; angiotensin II receptor blocker,

ACEI ; angiotensin converting enzyme inhibitor, H-ARB ; high renin-ARB, L-ARB; low renin-ARB,
H-ACEI; high renin-ACEI, L-ACEI; low renin-ACEI, solid line : approximate curve of ARB groups
(H-ARB group and L-ARB group), dotted line : approximate curve of ACEI groups (H-ACEI group

and L-ACEI group).
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Table 2. Changes in ACTH, cortisol, SV,+RV;, and CTR in H-ARB, L-ARB, H-ACEI, and L-ACEI groups

H-ARB group L-ARB group H-ACEI group L-ACEI group

ACTH, pg/ml+SD 0M 29.3£21.9 47.6+40.4 33.0£23.6 41.1£37.8
6 M 31.14+294 30.2+18.1 22.6+10.4 29.0+32.9*
12M 31.6£20.9 30.3+14.4 23.3+12.8 24.5%13.3
Cortisol, xg/dl+SD 0M 11.4£38 13.5£6.0 11.1£4.2 11.4+48
6 M 10.8+2.7 12.24+6.8 11.2+4.8 10.3+4.9
12M 13.3+5.6 12.5+4.4 12.34+5.0 12.8+4.2
SV,+RV;, mV£SD 0M 3.00£0.97 3.25£0.60 3.59+0.17 2.87+0.28
12M 2.75%0.69 3.0540.65 3.26+0.69 2.6040.04
CTR (%) oM 50+6 50+7 49+3 50+£7
12M 48+5 52+£8 48+4 51+£3

*. $<0.05 V.S. 0 M in L-ACEI group

0 M ; before treatment, 6 M and 12 M ; after 6 and 12 months of treatment

CTR; cardiothoratic ratio, ARB; angiotensin II receptor blocker, ACEI ; angiotensin converting enzyme
inhibitor, H-ARB ; high renin-ARB, L-ARB; low renin-ARB, H-ACEI; high renin-ACEI, L-ACEI; low
renin-ACEI

Table 3. Changes in Na, K, BUN, creatinine, total catecholamines, BNP and proteinuria

H-ARB L-ARB H-ACEI L-ACEI
Na, mEq/L+SD 0M 142+1 142+0.7 143£5 144+2
6 M 142+2 143+1.32 143+2 142+1
12M 141£1 143+1 143+2.6 142+3
K, mEq/L+SD 0M 43+0.4 4.2+0.3 41+04 4.5+0.6
6 M 44+04 4.4+04 4.31£0.4 45+0.4
12M 41£0.3 4.1£0.2 3.9£0.5 4.2+0.3
BUN, mg/dl=SD 0M 14.5+2.8 17.7+4.1 17.3+ 17.84+5.0
6 M 17.0+4.5 17.3+4.4 14.0+ 20.2+9.1
12M 14.2£3.2 16.2£5.0 1565+ 15.7+44
Creatinine, mg/dl£SD 0M 0.8+0.1 0.9%0.2 1.0£0.2 0.940.2
6 M 1.0£0.2 1.0£0.2 0.940.2 1.2£0.3
12M 0.9£0.2 0.8£0.2 0.8£0.1 0.9£0.1
Adrenaline, ng/ml+SD 0M 0.04+0.03 0.04£0.02 0.03%0.01 0.03£0.06

6 M 0.04£0.03 0.04£0.01 0.040.02 0.04£0.02
12M 0.04£0.04 0.04£0.01 0.040.02 0.04£0.04

Noradrenaline, ng/ml=+SD 0M 0.44+0.26 0.45+0.31 0.5740.26 0.3940.15
6 M 0.47+0.20 0.60+0.22 0.63+0.35 0.68+0.40
12M 0.47+0.09 0.46+0.17 0.62+0.10 0.61+0.55

Dopamine, ng/ml+SD 0M 0.0240.01 0.0340.01 0.03%0.02 0.04%0.06
6 M 0.02£0.01 0.02£0.01 0.050.09 0.03£0.02
12M 0.02£0.03 0.02£0.01 0.02+0.01 0.03£0.04

BNP, pg/ml+=SD 0M 13.6+11.7 42.81£46.0 36.4+38.1 38.1+£18.6
6 M 10.4%6.9 44.1£51.9 22.5+19.7 43.8+37.3
12M 9.3+7.9 42.04+44.1 13.5£12.9 50.04+44.3
Proteinuria, number (%) 0M 3(20%) 0(0%) 3(23%) 3(21%)
12M 3(20%) 0(0%) 4(31%) 3(21%)

ARB ; angiotensin II receptor blocker, ACEI ; angiotensin converting enzyme inhibitor, H-
ARB ; high renin-ARB group, L-ARB ; low renin-ARB group, H-ACEI ; high renin-ACEI
group, L-ACEI; low renin-ACEI group

0 M ; before treatment, 6 M and 12 M ; after 6 and 12 months of treatment
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