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ABSTRACT

Introduction: Imidapril is an angiotensin

converting enzyme inhibitor (ACEI) that is

frequently used as an antihypertensive drug in

Japan. Although ACEIs are known to have

adverse effects of decreasing glomerular

filtration rate (GFR) and causing hyperkalemia,

there are very few clinical data on the long-term

effect of imidapril on glomerular function. We

conducted a retrospective cohort study using a

clinical database to evaluate and compare the

long-term effects of imidapril and amlodipine

on renal parameters in Japanese hypertensive

patients in routine clinical practice.

Methods: We identified cohorts of new users of

imidapril (n = 57) and a propensity

score-matched group with an equal number of

new users of amlodipine (n = 57). We used a

multivariable regression model to evaluate and

compare the effects of the drugs on laboratory

parameters including serum levels of creatinine,

potassium, sodium, blood urea nitrogen, and

estimated GFR (eGFR) between imidapril users

and amlodipine users up to 12 months after the

initiation of study drug administration. The

mean exposure of imidapril and amlodipine was

226.2 and 235.2 days, respectively.

Results: We found a significant increase of

serum creatinine and potassium levels and a

decrease of eGFR in imidapril users from the

baseline period to the exposure period. The

reduction of eGFR and the increase of serum

creatinine and potassium levels in imidapril
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users were significantly greater than those in

amlodipine users.

Conclusions: Our study showed that imidapril

decreased eGFR and increases the serum levels

of creatinine and potassium compared with

amlodipine, at least during 1 year of

administration.

Keywords: Amlodipine; eGFR; Hypertension;

Imidapril; Serum creatinine; Serum potassium

INTRODUCTION

Angiotensin converting enzyme inhibitors

(ACEIs) are one of the most frequently used

type of antihypertensive drugs. Recent clinical

trials reported that ACEIs improve

microalbuminuria and prevent the progression

of diabetic nephropathy [1–4]. On the other

hand, the use of ACEIs may also be associated

with the syndrome of ‘‘functional renal

sufficiency’’ and hyperkalemia [5]. Therefore,

various guidelines recommend that patients

treated with ACEIs should be monitored for

decreased glomerular filtration rate (GFR) and

hyperkalemia, especially those with chronic

kidney disease (CKD) [6–8].

Imidapril is an ACEI that is used in the

treatment of essential hypertension, renal

parenchymal hypertension, and diabetic

nephropathy associated with type 1 diabetes

mellitus (DM) in Japan [1]. Several studies

reported that treatment with imidapril

significantly decreased urinary albumin

excretion or urinary protein in patients with

diabetic nephropathy or chronic

glomerulonephritis [9–11]. However, few

studies have reported the long-term effect of

imidapril on renal parameters in hypertensive

patients, especially in those without severe

renal dysfunction. Therefore, we evaluated the

long-term effectiveness of imidapril on

laboratory parameters, including eGFR, serum

creatinine, potassium, sodium, and blood urea

nitrogen (BUN), in patients with mild to

moderate hypertension. On the other hand,

L-type calcium channel blockers (CCBs),

including amlodipine, have little effect on

renal function. Our previous study suggested

that CCBs did not affect renal parameters [12].

Lewis et al. reported that the effect of

amlodipine on serum creatinine level did not

differ from that of placebo in hypertensive

patients with type 2 DM [13]. Therefore, we

used amlodipine as a control, and compared

renal parameters in imidapril users and

amlodipine users. The purpose of this study

was to evaluate and compare the long-term

effects of imidapril and amlodipine on

laboratory parameters and electrolytes in

Japanese hypertensive patients in routine

clinical practice.

METHODS

Data Source

This study was a retrospective cohort study

using a clinical database. We used data from the

Nihon University School of Medicine (NUSM)

Clinical Data Warehouse (CDW) for this study.

NUSM’s CDW is a centralized data repository

that integrates separate databases, including an

order entry database and a laboratory results

database, from the hospital information

systems at three hospitals affiliated with

NUSM; Nihon University Itabashi Hospital,

Nerima Hikarigaoka Hospital, and Surugadai

Nihon University Hospital. The prescribing

data of over 0.7 million patients are linked

longitudinally to detailed clinical information

such as patient demographics, diagnosis, and
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laboratory data. To protect patient privacy,

patient identifiers are replaced with

anonymous identifiers in all databases of this

CDW. Several epidemiological studies

examining the effects of drugs on glucose and

lipid metabolism, serum uric acid and renal

function using NUSM’s CDW have been

published [12, 14–16].

Study Populations

We examined Japanese patients with mild to

moderate hypertension aged over 20 years, who

had been newly treated with imidapril or

amlodipine for at least 3 months between

December 1, 2004 and May 31, 2012. We

identified 4853 hypertensive patients treated

with imidapril and 22,889 with amlodipine. We

excluded patients with moderate to severe renal

failure (eGFR\60) and patients who had

missing serum creatinine data during the

study period. We also excluded patients

treated with an ACEI other than imidapril, a

CCB other than amlodipine, an ARB, renin

inhibitor, antihypertensive diuretic, treatment

for CKD, or treatment with a potassium or

sodium preparation during the study period.

The study population for imidapril was 66 and

for amlodipine was 835. We identified an equal

number of patients in the imidapril group

(n = 57, 0.63–10 mg/day) and a propensity

score-matched sample of the amlodipine

group (n = 57, 2.5–10 mg/day), and compared

them. The experimental protocol was approved

by the Ethical Committee of Nihon University

School of Medicine, and the study was

conducted in compliance with the Ethical

Guidelines for Medical and Health Research

Involving Human Subjects of the Ministry of

Education, Culture, Sports, Science, and

Technology and Ministry of Health, Labour,

and Welfare, Japan [17].

This article is based on previously conducted

studies and does not involve any new studies of

human or animal subjects performed by any of

the authors.

Exposure and Measurements

The baseline measurement period

(non-exposure period) was defined as within

12 months before the start of imidapril or

amlodipine treatment. The exposure period

(outcome measurement period) was defined as

between 2 and 12 months after the start of

imidapril or amlodipine treatment. The mean

exposure of imidapril users and amlodipine

users was 226.2 and 235.2 days, respectively

(Table 1). Blood test data for outcomes (serum

creatinine, blood urea nitrogen; BUN, serum

potassium and sodium) were collected for each

individual at the date nearest the start of

imidapril or amlodipine treatment in the

baseline period, and at the date nearest

12 months after the start of imidapril or

amlodipine treatment in the exposure period.

Blood test data other than creatinine included

several missing values (comprising 2.6–7.0% of

the entire target). eGFR was calculated

according to the formula for Japanese specified

by the Japan Society of Nephrology: eGFR (mL/

min/1.73 m2) = 194 9 SCr-1.094 9 Age-0.287

(9 0.739 if female) [18].

Data Elements

For each patient, we collected information on

patient demographics (age and sex), medical

history, and use of medication as baseline

covariates for adjustment. Medical history

included cerebrovascular disease (ICD-10 code;

I60–69), ischemic heart disease (I20–I25), other

heart disease (I30–I52), malignant neoplasm

(C00–C97), liver disease (K70–K77), kidney
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Table 1 Baseline characteristics before and after propensity score matching

Covariates Before matching After matching

Imidapril
(n5 66), n (%)

Amlodipine
(n5 835), n (%)

p value Imidapril
(n5 57), n (%)

Amlodipine
(n5 57), n (%)

p value

Exposure days (days,

mean ± SE)

223.8 ± 12.7 234 ± 3.5 0.4358 226.2 ± 13.8 235.2 ± 13.0 0.6359

Age (years,

mean ± SE)

60.3 ± 12.6 64.3 ± 11.4 0.0068* 61.2 ± 1.7 63.2 ± 1.9 0.4178

Women 30 (45.5) 528 (63.2) 0.0042* 29 (50.9) 27 (47.4) 0.7079

Medical history

Cerebrovascular

disease

16 (24.2) 199 (23.8) 0.94 15 (26.3) 17 (29.8) 0.6768

Ischemic heart

disease

37 (56.1) 262 (31.4) \0.0001* 28 (49.1) 27 (47.4) 0.8513

Other heart disease 23 (34.9) 200 (24) 0.0483* 18 (31.6) 23 (40.4) 0.3292

Malignant

neoplasm

27 (40.9) 493 (59) 0.0041* 26 (45.6) 23 (40.4) 0.5703

Liver disease 25 (37.9) 395 (47.3) 0.1394 25 (43.9) 24 (42.1) 0.8499

Kidney disease 20 (30.3) 285 (34.1) 0.5269 18 (31.6) 19 (33.3) 0.8415

Hyperlipidemia 41 (62.1) 354 (42.4) 0.0019* 35 (61.4) 34 (59.7) 0.848

Diabetes mellitus 43 (65.2) 505 (60.5) 0.4541 37 (64.9) 45 (79) 0.0954

Medication

Antidiabetic drugs

Insulin 5 (7.6) 27 (3.2) 0.0665 5 (8.8) 6 (10.5) 0.7511

Oral antidiabetic

drugs

10 (15.2) 81 (9.7) 0.1571 10 (17.5) 19 (33.3) 0.0529

Antidyslidemic drugs

Statins 25 (37.9) 186 (22.3) 0.004* 22 (38.6) 20 (35.1) 0.6978

Fibrates 2 (3) 17 (2) 0.5883 2 (3.5) 2 (3.5) 1

Other

antidyslidemic

drugs

2 (3) 43 (5.2) 0.4467 2 (3.5) 1 (1.8) 0.5585

Chemotherapeutics 3 (4.6) 78 (9.3) 0.1898 3 (5.3) 1 (1.8) 0.3087

Liver disease

therapeutics

2 (3) 65 (7.8) 0.1564 2 (3.5) 4 (7) 0.4015

Steroids 5 (7.6) 119 (14.3) 0.1296 5 (8.8) 3 (5.3) 0.4634

NSAIDs 42 (63.6) 331 (39.6) 0.0001* 34 (59.7) 32 (56.1) 0.7044
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disease (N00–N19), hyperlipidemia

(E78.0–E78.5), and DM (E10–E14) during the

365 days preceding the first date of

administration of imidapril or amlodipine.

Drugs used during the 90 days before the start

of imidapril or amlodipine treatment included

other antihypertensive drugs (a-blockers,

b-blockers, a ? b-blockers and vasodilators),

insulin, oral hypoglycemic drugs,

lipid-lowering drugs (including statins,

fibrates, and other lipid-lowering drugs),

chemotherapeutic drugs, liver disease

therapeutics, steroids, and non-steroidal

anti-inflammatory drugs.

Statistical Analysis

All statistical analyses were performed using SAS

software, version 9.3 (SAS Institute Inc., Cary,

NC, USA). This study was a retrospective

observational study, and because the

non-randomized subjects had inherent issues

of selection bias and confounding factors, we

used a propensity score method to minimize

selection bias and a multivariable regression

model to measure the effect of imidapril and

amlodipine on blood test results while

controlling for baseline confounders. We used

propensity score matching (greedy 1:1

matching) to reduce bias by balancing

covariates between settings. The details of the

propensity score method are described

elsewhere [19–22]. In brief, the propensity

score for each subject was obtained by fitting a

logistic regression model that included the

predictor variable as an outcome and all the

baseline covariates in Table 1. After the

propensity score was constructed, we matched

the propensity score of each user of imidapril

and amlodipine. A nearest-neighbor-matching

algorithm with a ‘‘greedy’’ heuristic was used to

match patients and the logit of their propensity

score [23]. After propensity score matching, we

used t test for continuous variables and

Chi-squared test for categorical data to

compare differences in baseline characteristics

between imidapril and amlodipine users. A

paired t test was used to compare the mean

values at baseline and during the exposure

period in imidapril and amlodipine users. A

covariate-adjusted mixed linear model was to

compare the adjusted least-square mean change

from the baseline value to the exposure value

between imidapril and amlodipine users. The

covariates used in the adjusted model included

age, sex, medical history, and previous

Table 1 continued

Covariates Before matching After matching

Imidapril
(n5 66), n (%)

Amlodipine
(n5 835), n (%)

p value Imidapril
(n5 57), n (%)

Amlodipine
(n5 57), n (%)

p value

Antihypertensive drugs

a-blockers 0 (0) 17 (2) 0.2419 0 (0) 0 (0) –

b-blockers 5 (7.6) 44 (5.3) 0.4264 4 (7) 5 (8.8) 0.7283

a ? b-blockers 4 (6.1) 26 (3.1) 0.1989 4 (7) 5 (8.8) 0.7283

Vasodilators 0 (0) 13 (1.6) 0.3072 0 (0) 0 (0) –

Data are numbers of individuals (%) unless otherwise stated
NSAID non-steroidal anti-inflammatory drug
* p\0.05 (imidapril vs amlodipine, t test for continuous variables and Chi-squared test for categorical data)
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medication, as listed in Table 1. All reported

p values of less than 0.05 were considered to

indicate statistical significance.

RESULTS

Table 1 shows the baseline characteristics of

patients who had been treated with imidapril

and amlodipine, before and after propensity

score matching. After propensity score

matching, there was no statistically difference

in baseline characteristics between imidapril

and amlodipine users. The mean age was 61.2

and 63.2 years, and 50.9% and 47.4% of

imidapril and amlodipine users were female,

respectively. In imidapril users and amlodipine

users, 7.0% and 8.8% were currently using a

b-blocker, and 7.0% and 8.8% were using an

a ? b-blocker, respectively. Table 2 shows the

antihypertensive drugs used during the

exposure period. There was no significant

difference in use of any other antihypertensive

drugs between imidapril and amlodipine users.

Table 3 shows baseline laboratory parameters

after propensity score matching. There was no

significant difference in any laboratory

parameter, including serum creatinine,

potassium, and sodium, BUN, and eGFR,

between imidapril and amlodipine users.

Table 4 shows laboratory parameters at

baseline and during the exposure period. In

imidapril users, serum creatinine and potassium

levels were significantly increased, and eGFR

was significantly decreased during the exposure

period compared with the baseline period. BUN

and sodium level did not significantly change

during the exposure period compared with the

baseline period in imidapril users. In

amlodipine users, there was no significant

change in any laboratory parameter during the

exposure period compared with the baseline

period.

Table 5 shows the mean changes in

laboratory parameters during the exposure

period from the baseline period. The increase

Table 2 Antihypertensive drugs during exposure periods

Antihypertensive
drugs

Imidapril,
n (%)

Amlodipine,
n (%)

p value

Alpha blockers 0 (0) 0 (0) –

Beta blockers 6 (10.5) 7 (12.3) 0.7683

Alpha ? beta

blockers

4 (7) 5 (8.8) 0.7283

Vasodilators 0 (0) 0 (0) –

p values are for imidapril vs. amlodipine

Table 3 Baseline laboratory parameters in hypertensive patients administered imidapril or amlodipine

Laboratory parameters Imidapril Amlodipine p value

N Mean 95% CI N Mean 95% CI

Creatinine (mg/dL) 57 0.62 (0.59, 0.65) 57 0.64 (0.62, 0.67) 0.1833

eGFR (mL/min/1.73 m2) 57 77.1 (73.5, 80.7) 57 73.1 (69.7, 76.5) 0.1069

BUN (mg/dL) 56 13.3 (12.3, 14.3) 55 12.6 (11.7, 13.6) 0.3241

Sodium (mEq/L) 54 140 (140, 141) 52 141 (140, 142) 0.4713

Potassium (mEq/L) 54 4.1 (4.0, 4.3) 52 4.1 (4.0, 4.2) 0.8763

p values are for imidapril vs. amlodipine (Student’s t test)
eGFR estimated glomerular filtration rate, BUN blood urea nitrogen, CI confidence interval
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of creatinine and potassium level and the

reduction of eGFR were significantly greater in

imidapril users compared with amlodipine

users. The mean changes of serum sodium and

BUN level were not significantly different

between imidapril and amlodipine users.

Table 4 Mean levels of laboratory parameters at baseline and during exposure period

Laboratory parameters Imidapril Amlodipine

N Mean 95% CI p value N Mean 95% CI p value

Creatinine (mg/dL)

Baseline 57 0.62 (0.59, 0.65) Reference 57 0.64 (0.62, 0.67) Reference

Exposure 0.67 (0.64, 0.7) \0.0001* 0.65 (0.62, 0.69) 0.4246

eGFR (mL/min/1.73 m2)

Baseline 57 77.1 (73.5, 80.7) Reference 57 73.1 (69.7, 76.5) Reference

Exposure 71.2 (67.6, 74.8) 0.0002* 73.9 (68.8, 78.9) 0.7031

BUN (mg/dL)

Baseline 56 13.3 (12.3, 14.3) Reference 55 12.6 (11.7, 13.9) Reference

Exposure 13.9 (12.9, 14.9) 0.3292 13.6 (12.6, 14.6) 0.0544

Sodium (mEq/L)

Baseline 54 140 (140, 141) Reference 52 141 (140, 142) Reference

Exposure 141 (140, 142) 0.2776 141 (140, 142) 0.318

Potassium (mEq/L)

Baseline 54 4.1 (4.0, 4.3) Reference 52 4.1 (4.0, 4.2) Reference

Exposure 4.3 (4.3, 4.4) 0.0072* 4.1 (4.0, 4.2) 0.3704

eGFR estimated glomerular filtration rate, BUN blood urea nitrogen, CI confidence interval
* p\0.05 (exposure period vs baseline, paired t test)

Table 5 Mean changes in laboratory parameter levels from baseline to exposure period

Laboratory parameters Imidapri Amlodipine p value

N LS mean 95% CI N LS mean 95% CI

DCreatinine (mg/dL) 57 0.053 (0.03, 0.08) 57 0.0084 (-0.02, 0.03) 0.0138*

DeGFR (mL/min/1.73 m2) 57 -6.17 (-9.53, -2.81) 57 1.01 (-2.35, 4.37) 0.0045*

DBUN (mg/dL) 56 0.31 (-0.8, 1.41) 55 1.20 (0.08, 2.32) 0.2788

DSodium (mEq/L) 54 0.62 (-0.31, 1.55) 52 0.32 (-0.64, 1.27) 0.66

DPotassium (mEq/L) 54 0.20 (0.06, 0.34) 52 -0.05 (-0.19, 0.09) 0.0172*

eGFR estimated glomerular filtration rate, BUN blood urea nitrogen, LS mean least-square mean, CI confidence interval, D
mean change in renal parameter level during exposure period from baseline
* p\0.05 (imidapril vs amlodipine). Analyses were adjusted for covariates including age, sex, medical history and previous
medication
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DISCUSSION

In this study, we evaluated and compared the

effect of imidapril and amlodipine on renal

parameters including serum creatinine level

and eGFR in a long-term administration

period up to 12 months. We found a

significant increase of serum creatinine and

potassium level, and a significant decrease of

eGFR from the baseline period to during the

exposure period in imidapril users. The

increase of serum creatinine and potassium

level and reduction of eGFR were significantly

greater in imidapril users compared with

amlodipine users. These results suggest that

imidapril has a slightly unfavorable effect on

renal function and electrolyte balance

compared with amlodipine.

It is well known that treatment with ACEIs

reduces GFR through a vasodilator effect on the

efferent arteriole [7]. Acute renal failure is likely

to occur especially in patients with renal

hypoperfusion, including those with

high-grade bilateral renal artery stenosis,

because angiotensin II is necessary for

maintenance of GFR during states of

significant volume depletion [5]. Therefore,

various guidelines recommend that patients

treated with ACEIs should be monitored for a

decrease in GFR, especially patients with CKD

[6–8]. Our findings, showing the effects of

imidapril treatment, to increase serum

creatinine level and decrease eGFR, support

these guidelines. Also, hyperkalemia is a

common adverse effect with the use of ACEIs

[6]. Supporting this, our findings showed an

increase in the level of serum potassium in

imidapril users. Considering these results,

regular checks of GFR and potassium level are

needed in users of imidapril, as well as other

ACEIs, at least for 1 year after its initiation.

However, an increase in creatinine level or a

decrease in eGFR may not be of clinical concern

and does not always require a reduction in dose

or discontinuation, because the mean levels of

creatinine and eGFR in this study were within

the normal range during the study period in

both drug users. In addition, Apperloo et al.

suggested that the therapy-induced GFR decline

is of hemodynamic and not of structural origin,

and this initial GFR decline is associated with

subsequent stable renal function [24]. Maschio

et al. reported that the serum creatinine

concentration in the ACEI, benazepril, group

increased more markedly than that in the

placebo group during the first 2 months of

administration. However, the speed of the

increase in creatinine slowed after 2 months,

and the serum concentration of creatinine in

the benazepril group was lower than that in the

placebo group at 12, 24, and 36 months.

Meanwhile, urinary protein decreased after

2 months of treatment, and the progression of

renal insufficiency was prevented, including the

need for dialysis or doubling of the baseline

serum creatinine concentration [25]. Similarly

to previous reports, the ‘‘unfavorable’’ effect of a

decrease in GFR and increase in creatinine

might be a transient hemodynamically

mediated reduction in glomerular filtration

caused by blockade of the renin-angiotensin

system and decreased blood pressure. Further

study, including longitudinal measurement of

microalbuminuria, is needed to determine

whether the reduction of eGFR with imidapril

therapy is associated with subsequent renal

protection in clinical practice.

Very few clinical studies have examined the

long-term effect of imidapril on serum

creatinine level. The effect of imidapril on

serum creatinine level was not significant at

36 months in patients with chronic

glomerulonephritis (n = 11) [10]. Also, few

clinical studies have examined the effect of
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imidapril on renal function in a short-term

administration period up to 6 months. Higashi

et al. reported that the level of serum creatinine

and GFR, which was measured by inulin

clearance, remained unchanged after 12 weeks

of treatment with imidapril (n = 13) in

hypertensive patients without renal disease

[26]. In hypertensive patients without CKD

treated with a high dose of an ARB, valsartan,

after adding imidapril (n = 18), eGFR tended to

decrease, but did not significantly change

during 4 months compared with baseline [27].

Fogari et al. reported that imidapril significantly

decreased urinary albumin excretion, but there

was no significant change in creatinine level up

to 24 weeks in diabetic hypertensive patients

with microalbuminuria (n = 88) [11]. These

discrepancies between our study and these

previous studies could be explained in part by

differences in the duration of treatment, the

study population or the study design. Our study

included patients with various backgrounds and

clinical settings, and used a long-term

administration period up to 12 months, and

the sample size was over 50 patients. Also, we

used sophisticated statistical methods,

including a propensity score method and a

multivariable regression model to adjust

background variables. On the contrary, the

small sample size in these previous studies

may have led to missing the true effect

through the combination of reduced statistical

power and increased variance. The study of

Fogari et al. seemed to have a sufficient sample

size, but they focused on diabetic patients with

microalbuminuria. Our study could not

evaluate microalbuminuria because of missing

data. As an alternative to this issue, we excluded

patients with moderate to severe renal failure in

order to obtain reliable results, because the

impacts of these variables on outcomes were too

large to control as baseline variables.

Our study has several limitations. First, this

study was a retrospective, non-randomized

study with potential for selection bias and

confounding factors. We used rigorous

statistical methods to control for potential

confounding variables between imidapril users

and amlodipine users, including propensity

score matching and a multivariable regression

model. However, their ability to control for

differences was limited to variables that were

available or measurable. Second, the subjects in

this study included patients receiving

combination therapy with antihypertensive

drugs with other mechanisms. We used the

statistical method mentioned above to reduce

the influence of other antihypertensive drugs.

However, further studies are needed to compare

the effect of combination therapy on renal

function with that of monotherapy. Third, we

did not fix the daily dosage in both imidapril

and amlodipine users, because achievement of

the blood pressure goal requires various doses of

an agent across different individuals or even in

the same individual in clinical practice. This

study was not designed to assess the effects of

imidapril and amlodipine at each dosage,

because it is difficult to determine whether or

not pharmacodynamics are dose-dependent in

clinical settings. Fourth, we should consider the

natural reduction of renal function in

hypertensive patients, because it is well known

that renal function declines gradually in

patients with hypertension [28, 29]. Our study

showed no significant change of any parameter

from the baseline period to during the exposure

period in amlodipine users, suggesting that the

impact of the natural reduction of renal

function on the outcomes of this study was

small. Fifth, the sample size was small

(N = 52–57) and might have not enough

power to detect a statistically significant

change. When sufficient data are accumulated,
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further studies will be needed to determine the

effect of imidapril on renal function. Finally, we

could not analyze micro- and

macroalbuminuria because there were many

missing data. When sufficient data including

albuminuria are accumulated, further studies

will be needed to determine the detailed effect

of imidapril on renal function. However, the

findings of our comparative effectiveness study,

using a sophisticated statistical method in a

real-world setting, are reliable and relevant to

clinical practice.

CONCLUSION

In this study, we observed a greater reduction

of eGFR and increase of serum creatinine and

potassium levels in patients with mild to

moderate hypertension who had received

imidapril compared with amlodipine for at

least up to 1 year. Our findings suggest that

imidapril treatment slightly decreases eGFR

and increases the serum levels of creatinine

and potassium, and support the experience

noted in clinical practice that regular checks

of serum creatinine and electrolyte levels

should be performed prior to and after ACEI

initiation.
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