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Suppressive effect of angiotensin converting enzyme inhibitor (ACEI) on the
progression of renal insufficiency : a propensity score analysis

Ayumi HIRABAYASHI*, Tetsuya OGAWA, Mitsuyoshi URASHIMA**, Masayoshi SONE*, an

Hiroshi NIHEI

*Department of Medicine IV, Tokyo Women’s Medical University, **Division of Clinical

Research & Development, Jikei University School of Medicine, Tokyo, Japan

To clarify the renal protection conferred by angiotensin II converting enzyme inhibitor (ACEI), we
compared an ACEI group and a conventional therapy (control) group with matched propensity scores.
The propensity score is used to control imbalances in the conditional probability of a subject receiving a
particular exposure given a set of defined confounders. To calculate the propensity score, the confounders
are used in a logistic regression to predict the exposure of interest, without including the outcome. We used
a database of the characteristics and clinical data for 1,309 renal insufficiency cases who visited our out-
patient clinic between 1986 and 2001. The major contributing factors in the patient characteristics were
primary disease, blood pressure, renal function (serum creatinine levels ; sCr), urinary protein excretion
(UP), and gender. The primary end-point was the doubling of the baseline sCr noted at the time of
enrollment or endstage renal failure. The major characteristics of the two groups were not statistically
different. An incidence of 90 % was obtained at 95 months in the control group and at 183 months in the
ACEI group. Using a Kaplan-Meier survival analysis, the survival rates of the two groups were found to
be significantly different (p<0.001 by log-rank test), with ACEI having a beneficial effect on the survival
rate and renal function. Using a sub-analysis, neither the starting point of ACEI treatment, based on an
sCr above or below 2 mg/d/, nor the amount of UP, more or less than 1 g/day, affected the superiority
of ACEI in the prevention of renal failure progression. The ACEI treatment was superior to conventional
therapy in patients with renal insufficiency, and this superiority was independent of blood pressure, renal
function and the amount of UP, based on the analysis of an observational database of renal insufficiency
cases with matched propensity scores.
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Table 1.
tensive therapy

Characteristics of 641 patients with antihyper-

S o
Age 51.8+14.7 58.3%14.2 0.000I
Gender (male/female) 197/123 174/147 NS
Cr at start |.52+0.96 2.21%1.3 0.0001
Urine protein/Cr 0.97%1.74 0.90%1.57 NS
CGN 52 48 NS
DM 36 32 NS
Hyperuricemia 13 19 NS
Hypertension 233 244 NS
Hyperlipidemia 78 52 <0.03
Use of prednisolone 68 21 NS
IgA nephropathy 84 40 <0.0001
MN I5 13 NS
MPGN 7 5 NS
Nephrosclerosis 12 19 NS
Nephrotic syndrome 14 9 NS
Polycystic kidney Il 16 NS
SLE 16 23 NS
APS 3 7 NS
SJS 2 | NS
Hypothyroidism | 2 NS
Cardiac disease 7 7 NS

CGN : chronic glomerulonephritis, DM : diabetes mellitus,
MN : membranous glomerulonephritis, MPGN : membranopro-
liferative glomerulonephritis, SLE : systemic lupus erythe-
matosus, APS : antiphospholipid syndrome, SjS : Sjégren syn-
drome
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Table 2. Characteristics of 125 matched pairs of patients with
and without ACEI treatment

QC::E:;E:, ﬁ(fl'z_s p value | Coefficient
Age 53.3*x12.6 58.5*x13.6 0.0035 | —0.0172
Gender (male/female) 88/37 77/48 NS |.2697
Cr at start .94+ 1.19 .90+ 1.07 NS 0.6296
Urine protein/Cr |.15x1.52 |.24+1.83 NS 0.5877
3. microglobulin 71 63 NS —2.0648
CGN 16 I5 NS —0.6885
DM 12 Il NS 0.4228
Hyperuricemia 7 10 NS 0.4860
Hypertension 92 94 NS 0.8945
Hyperlipidemia 23 21 NS —0.6063
IgA nephropathy 36 25 NS —0.3086
MN 5 6 NS —1.2638
MPGN 3 3 NS —0.4307
Nephrosclerosis 4 8 NS —3.2421
Nephrotic syndrome 6 | NS —0.6139
Polycystic kidney 5 7 NS 0.0493
SLE 5 4 NS —2.4834
APS | 2 NS —7.448]1
SJS 0 | NS 1.1314
Hypothyroidism 0 2 NS 5.6683
Cardiac disease 4 3 NS —1.1051
Use of prednisolone |7 20 NS —1.1856
Use of CCB 64 11 <0.0001 | —2.5538
Use of statin 28 31 NS —0.2491
Use of a blocker I5 Il NS 3.0652
Use of B blocker 9 19 NS 0.6877
Use of @/ blocker 15 16 NS 0.4941
Use of sympathetic I3 9 NS 0.2637
Use of dipylidamole 79 69 NS —2.0983
Use of anticoagulant 8 5 NS 5.1362

CGN : chronic glomerulonephritis, DM : diabetes mellitus, MN : membra-

nous glomerulonephritis,

MPGN : membranoproliferative glomerulone-

phritis, SLE : systemic lupus erythematosus, APS : antiphospholipid syn-

drome, SjS : Sjégren syndrome, CCB : Ca channel blocker
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Table 3. Characteristics of patients with and without CCB

(;,‘1C=BS—; %C=B3_7 p value | Coefficient
Age 56.4+14.2 58.5+16.0 NS —0.0001
Gender (male/female) 23/14 13/24 0.02 —1.2061
Cr at start |.54%1.26 |.38+0.76 NS 0.0622
Urine protein/Cr 0.69%1.38 I.19%1.56 NS 1.6940
CGN 7 6 NS —1.2413
DM 2 3 NS I.1839
Hyperuricemia | 0 NS 1.9778
Hypertension 34 | <0.00l 0.4477
Hyperlipidemia 10 10 NS —0.8278
IgA nephropathy | 6 0.047 0.7114
MN 8 0 0.0027 | —4.9539
Polycystic kidney | 0 NS 0.8365
Use of prednisolone Il 4 0.043 —2.3567
Use of statin 4 9 NS 1.7486
Use of a blocker 2 0 NS 0.3781
Use of B blocker 6 2 NS 1.6914
Use of af blocker 2 4 NS 2.3147
Use of sympathetic 0 2 NS 2.82717
Use of dipylidamole 23 28 NS 0.9177
Use of anticoagulant 0 2 NS 2.1020

CCB : Ca channel blocker, CGN : chronic glomerulonephritis, DM : diabetes

mellitus, MN : membranous glomerulonephritis, MPGN : membranoprolifer-

ative glomerulonephritis, SLE : systemic lupus erythematosus, APS : anti-

phospholipid syndrome, SjS : Sjogren syndrome

Survival rate

4

1.00 b,
S CCB (+) n=34 ]
CCB (-) n=34
078 P=0.498
0.50
0.25
000 S e
0 2000 4000 6000

analysis time (day)

Fig. 1. Kaplan-Meier survival curves comparing pa-
tients with and without calcium channel blockers
(CCB)
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Fig.2. Kaplan-Meier survival curves comparing 125 mat-

ched pairs of patients with and without ACEI
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with and without ACEI
a : Serum creatinine concentration more than 2 mg/d/
b : Serum creatinine concentration less than 2 mg/d/
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Fig.3. Survival curves comparing matched pairs of patients a : Proteinuria of | g or more per day

b : Proteinuria of less than | g per day
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