Pharmacotherapy

PEER REVIEWED

ACEI and ARB Therapy in Chronic
Renal Insufficiency

Elevated creatinine at baseline is not a reason for withholding treatment

by Nitish Bangalore, PharmD, BCPS

ew areas of medicine
are as well studied as
the use of angiotensin-
converting enzyme inhibi-
tors (ACEI) for hyperten-
sion (HTN), heart failure
(HF), acute myocardial infarction (MI),
and renal protection in diabetes mellitus
(DM). Despite the large evidence base,
the existence of numerous clinical guide-
lines, and the development of quality ini-
tiatives by national and state agencies,
ACEI and angiotensin receptor blocker
(ARB) utilization is less than ideal. Be-
yond ensuring approptiate care of pa-
tients, many sites of care are facing finan-
cial pressure to demonstrate maximal use
of ACEI in patients that qualify. As a re-
sult, these sites have developed specific
strategies to maximize compliance with
these quality initiatives. Pharmacists and
other health care providers are expected
to contact prescribers to start ACEI or
ARB therapy for patients with a diagnosis
or history of HF, HTN, MI, DM, and
chronic kidney disease (CKD). In some
cases, for example chronic renal insuffi-
ciency (CRI), prescribers are hesitant to
start ACEI therapy, often citing the risk
of elevating serum creatinine (SCr) and
hyperkalemia.' Some recent evidence
shows that despite our best efforts in the
hospital setting, following discharge, only
a fraction of those patients continue thet-
apy as intended.>® Though one would ex-
pect that certain physician specialists, e.g.
cardiologists, would be more likely to use
ACEI and ARB therapy in patients that
qualify, several studies demonstrate that
suboptimal therapy still results.*® Rea-
sons for withholding these life-saving and
sustaining therapies should be rational
and evidence-based. This article will re-
view the indications, contraindications,
and evidence to support the use of ACEI
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and ARB in appropriate patients with an
emphasis on their use in pre-existing kid-
ney disease. With this knowledge and evi-
dence, pharmacists will be able to ensure
that ACEI and ARB therapy is initiated
in eligible patients despite chronic renal
insufficiency, and that such therapy is not
stopped unless appropriate discontinua-
tion reasons are documented.

QUALITY INITIATIVES AND FINANCIAL
PRESSURES

An extensive evidence base exists for the
use of ACEI and ARB for cardiovascular
and noncardiac indications. For this rea-
son, ACEI and ARB therapy comprise
key quality measures developed by the
Centers for Medicare & Medicaid Servic-
es (CMS),” Joint Commission for the Ac-
creditation of Healthcare Organizations
(JCAHO),* Agency for Healthcare Re-
search and Quality,” and the Wisconsin
Hospital Association (WHA)." Meeting
established benchmarks merely assures
that patients are receiving evidence-based
therapy. Exceeding benchmarks has tan-
gible financial implications.

Hospitals participating in the CMS
Premier Hospital Quality Incentive Dem-
onstration voluntarily submit quality data
for specific targeted diagnoses. One ex-
ample is ACEI prescribed at discharge
for patients admitted for MI or HF with
left ventricular systolic dysfunction."
Once the data are compiled, hospitals in
the top two deciles in each of the clinical
areas will be rewarded with increased re-
imbursement. Those in the bottom two
deciles face decreased reimbursement.
Furthermote, once the data is made avail-
able, the results are anticipated to be
widely publicized. This may impact the
choice of hospitals and other health care
providers by payers and patients. Hospi-
tals participating in the WHA Quality Ac-

countability Initiative voluntarily submit
data on ACEI use in HF. The results for
each hospital are currently available to
the public.”” Patients and payets viewing
the CMS and WHA data may choose to
utilize care only in those institutions that
demonstrate the highest compliance rates.

DELETERIOUS EFFECT OF
ANGIOTENSIN Il

The renin-angiotensin-aldosterone system
(RAAS) allows the kidney to autoregulate
renal blood flow (RBF) and glomerular
filtration rate (GFR)."” Angiotensin II
(Ang 1) is released in response to re-
duced renal perfusion pressure, e.g., hy-
povolemia and HF. Ang II causes effer-
ent (post-glomerular) and afferent (pre-
glomerular) arteriole vasoconstriction,
though the effect on the efferent system
is significantly more intense. The result of
efferent arteriole vasoconstriction is in-
creased glomerular pressute.'* This allows
GER to remain steady despite reduced
RBF. Ang II also stimulates aldosterone
release. Together, Ang IT and aldosterone
promote salt reabsorption. In normal in-
dividuals, once renal perfusion is restored,
Ang II and aldosterone levels decrease.

In certain disease states, especially HF,
Ang II levels remain persistently elevated.
Numerous deleterious effects have been
attributed to Ang IL."> Some of these ef-
fects include vascular constriction, in-
flammation, and remodeling. By stimulat-
ing the production or activation of cer-
tain inflammatory mediators, enzymes,
and hormones, Ang II also promotes
thrombosis, myocardial hypertrophy, ath-
erosclerosis and development of CKD.

BENEFICIAL EFFECTS OF ACEI

AND ARB

Decreased production of Ang II due to
ACEI and antagonism of the angiotensin
1T type I receptor by ARB would be ex-



pected to halt or reverse the effects previ-
ously attributed to Ang II. In addition,
ACEI and ARB therapy have been
shown to increase vascular compliance,'
symptoms of CHF, morbidity and mor-
tality in HF, progression to HF following
ML reduced risk of stroke,"” progression
of diabetic nephropathy’ and progres-
sion of CKD.™"®

By preventing the kidney from com-
pensating for decreased renal perfusion
via Ang II, ACEI and ARB are nephro-
protective.” Reduced Ang II levels cause
efferent vasodilation, resulting in de-
creased glomerular pressure. As glomeru-
lar pressure falls, so does GIF'R. This is
reflected by a rise in SCr in patients tak-
ing an ACEIL Over time, decreased glom-
erular pressure reduces the progression of
proteinuria and progressive loss of neph-
rons. It is also possible that ACEI and
ARB inhibit direct toxic effects of Ang II
on renal glomerular pericytes.

Though many prescribers view the rise
in SCr as an adverse effect, this rise aids
in monitoring.! Such a rise indicates that
the ACEI has effectively reduced glomer-
ular pressure. It may also indicate that the
patient has been compliant with the med-
ication. In reducing the ability of the kid-
ney to compensate for decreasing renal
perfusion, long-term nephron function is
preserved. This is analogous to the ef-
fects of beta-blockers in HF. Beta-block-
ers prevent adrenergic compensation of
the failing heart with the long-term bene-
fit of reduced mortality.

INCIDENCE OF RENAL DYSFUNCTION
AND HYPERKALEMIA DUE TO ACEI
AND ARB

In a meta-analysis of ACEI therapy in
HFE," subjects allocated to ACEI arms
withdrew from studies due to renal dys-
function at a rate of 0.9% (59/6191). In
the comparator group (placebo or “stan-
dard therapy”), withdrawals due to renal
dysfunction occurred at a rate of 0.4%
(31/5798). The relative risk of withdrawal
from a study due to renal dysfunction
was 1.84 (95% CI, 1.20-2.81). The relative
rate of withdrawal in ACEI arms for any
renal reason was 2.03 (95% CI, 1.55-
2.67). The authors did not specifically ex-
amine exclusion criteria. It may be possi-
ble that some of the studies included in
the analysis failed to exclude patients

with bilateral renal artery stenosis or oth-
er conditions that significantly increase
the risk of elevations in SCr. Withdrawal
from a study due to hyperkalemia oc-
curred in 0.4% (22/6191) of subjects allo-
cated to ACET and 0.03% (7/5798) of
subjects allocated to the comparator arm.
The relative risk of withdrawal due to
ACElI-induced hyperkalemia was 7.11
(95% CI, 2.11-23.94).

A meta-analysis of adverse effects due
to ARB therapy is not currently available
in the peer-reviewed literature. According
to the labeling of each approved ARB,**
there were no statistically significant dif-
ferences in the incidence of elevated SCr
and hyperkalemia between the ARB and
placebo. Each of the studies used to de-
velop the adverse effects sections of the

labeling did exclude patients known to be
at high risk of elevated SCr due to ACEI,
including bilateral renal artery stenosis.
The ELITE study?” measured safety,
morbidity, and mortality with the use of
losartan vs. captopril in HF patients over
the age of 65 years. Subjects were exclud-
ed for SCr >2.5 mg/dL. The average SCr
in both arms was 1.2 mg/dL. This would
suggest that the average subject in the
study exhibited mild renal insufficiency at
enrollment. Data was collected for 48
weeks. The reason for discontinuation of
captopril due to renal dysfunction was
0.8% (3/370) and for losartan was 1.4%
(5/352). The rate of discontinuation for
hyperkalemia was 1.6% (6/370) for cap-
topril and 0.56% (3/352) for losartan.
Differences in discontinuation rate for

TABLE 1. FDA-APPROVED INDICATIONS

FOR ACE INHIBITORS AND ANGIOTENSIN RECEPTOR BLOCKERS
AVAILABLE IN THE UNITED STATES?0-26.32:43

Drug name Trade name HTN
ACE INHIBITORS

Benazepril Lotensin® .
Captopril Capoten® .
Enalapril Vasotec® .
Fosinopril Monopril® .
Lisinopril Prinivil® .
Lisinopril Zestril® .
Moexipril Univasc® .
Perindopril Aceon® .
Quinapril Accupril® .
Ramipril Altace® .
Trandolopril Mavik® .
ANGIOTENSIN RECEPTOR
BLOCKERS

Candesartan Atacand® .
Eprosartan Teveten® .
Irbesartan Avapro® .
Losartan Cozaar® .
Olmesartan Benicar® .
Telmisartan Micardis® .
Valsartan Diovan® .

APPROVED INDICATION

Diabetic
CHF AMI nephropathy Other
*

Abbreviations: HTN, hypertension; CHF, congestive heart failure; AMI, acute myocardial

infarction.

* Reduction in cardiovascular causes of AMI, stroke, and death*?
T Reduction in stroke risk in patients with HTN and left ventricular hypertrophy®
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renal dysfunction and hyperkalemia were
not statistically significant.

The Val-HeFT study® measured the
effect of valsartan vs. placebo in addition
to optimal therapy for HF. The trial re-
cruited 5010 subjects with nearly equal
numbers in both arms. The average SCr
in both arms was approximately 1.3 mg/
dL. This would indicate that there were
large numbers of subjects with mild renal
insufficiency at baseline. Approximately
92% of subjects in both arms were on an
ACEI during the trial. Therefore the vast
majority of subjects in the valsartan arm
were on combination ACEI and ARB. In
this group, the rate of discontinuation for
development of renal insufficiency was

APPENDIX 1. STRENGTH OF EVIDENCE FROM CITED GUIDELINES

1.1% compared to 0.2% in the placebo
arm (p<0.001). In the valsartan arm, SCr
increased an average of 0.18 mg/dL and
in the placebo arm, 0.1 mg/dL (p<0.001).
Potassium rose an average 0.12 mmol/L
in the valsartan arm and 0.07 in the place-
bo arm (p<0.001).

The results of a post hoc analysis of
subjects not taking ACEI in the Val-
HeFT study were reported.” A total of
366 subjects were included in this analy-
sis. Average SCr was not significantly dif-
ferent than the general study population
(SCr 1.3 vs. 1.28 mg/dL). The subjects in
this analysis were on average older, a larg-
er proportion were NYHA Class III and
IV, and had higher average serum brain

K/DOQI®
Grade Description
A Strong evidence demonstrating improved health outcomes
B Moderately strong evidence demonstrating improved health outcomes
C Weak evidence or expert opinion that intervention may improve
outcomes
ACC/AHA3
Class
| Evidence and/or consensus that treatment is beneficial and effective
] Conflicting evidence and/or lack of consensus that treatment is
beneficial and effective
lla Conflicting evidence generally supporting recommendation
Ilb Poor evidence supporting recommendation
] Evidence that treatment is not effective or may cause harm
ADA®
Level Description
A Strong evidence from well-designed randomized clinical trials
B Evidence from well-designed cohort studies
(63 Evidence from poorly-designed studies or conflicting evidence
favoring support for the recommendation
E Expert opinion

APPENDIX 2. ACC/AHA DEFINITIONS OF STAGES OF HEART FAILURE?®

Stage Definition
A At high risk of development of heart failure (HF) and no cardiac
abnormalities; no personal history of symptomatic HF
B Structural heart disease without symptoms of symptomatic HF
Active HF or history of symptomatic HF due to structural heart disease
D Symptomatic HF at rest despite optimal medical management
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natriuretic peptide (BNP) , norepineph-
rine, and aldosterone levels, and a larger
proportion exhibited an S, heart sound at
baseline than those taking ACEIL The
mean increase in SCr in the valsartan arm
was 0.18 £ 0.2 mg/dL and in the placebo
arm was 0.1 mg/dL + 0.2 (p=0.009). The
mean increase in serum potassium was
not statistically different between arms,
though the actual data were not reported.
The rates of discontinuation of study
drug due to life threatening alteration in
laboratory readings, including SCr and
potassium, were 0.5% (1/185) and 0.6%
(1/181) for valsartan and placebo respec-
tively (p=0.988). Though not direct
proof, these results suggest that valsartan
slightly increases the risk of elevated SCr
but not potassium.

INDICATIONS FOR ACEI AND ARB
Each currently available ACEI and ARB
is indicated for treatment of hypertension
(HTN). Table 1 lists select drugs within
these classes approved for HI'N and oth-
er indications, including HF, following
MI, and diabetic nephropathy.

Several nationally and internationally
recognized therapeutic guidelines recom-
mend the use of ACEI and ARBs. The
JNC 7 guidelines® recommend ACEI ot
ARB therapy as second line antihyperten-
sives (lifestyle modification and thiazide
diuretics as first line) for patients without
compelling indications. These compelling
indications include HF, history of or fol-
lowing MI, high risk of coronary disease,
DM, CKD, and history of stroke. In any
of these cases, ACEI therapy is first line.
Compelling indications for ARB therapy
are HF, DM, and CKD.

The K/DOQI guidelines on hyperten-
sion in CKD'" recommend with grade A
evidence ACEI or ARB therapy as first
line in patients with HF, post MI with
HF, high risk for coronary artery disease
(CAD), history of stroke, DM, and urine
protein to creatinine ratio of >200 mg/ g
regardless of etiology. The guidelines rec-
ommend ACEI and ARB therapy follow-
ing kidney transplant with grade B evi-
dence. (See Appendix 1 for definition of
strength of evidence.)

The ACC/AHA guidelines on the
management of MI*! list ACEI as a class
I recommendation within the first 24
hours following ST segment-elevation MI



or MI with known HF (EF <40%) with-
out hypotension. As class IIa and IIb rec-
ommendations, ACEI therapy is indicat-
ed for mildly impaired left ventricular
function.

The ACC/AHA guidelines on the
management of CHF'® list ACEI as a
class I recommendation for HF in stages
B-D and for stage A with risk factors.
(See Appendix 2 for stage definitions.)

The American Diabetes Association
guidelines on management of hyperten-
sion in diabetics* recommend initial anti-
hypertensive therapy with an ACEI or
ARB as a class E recommendation. As a
class A recommendation, ACEI or ARB
therapy is indicated for any degree of al-
buminuria to delay the progression of

nephropathy.

CONTRAINDICATIONS AND
PRECAUTIONS TO ACEI AND ARB
The product labeling for each ACEIP**
lists a history of hypersensitivity to ACEI
or angioedema as an absolute contraindi-
cation. Lisinopril and enalapril®>*"* in-
clude history of hereditary or idiopathic
angioedema as a contraindication. The
product labeling for each ACEI also
warns that there is an increased risk of
adverse effects in patients with aortic
stenosis, hypertrophic cardiomyopathy,
renal artery stenosis, severe HF, undergo-
ing major surgery or general anesthesia,
and hemodialysis with a high-flux mem-
brane filter.

Schoolwerth, et al.,"” outline clinical
situations in which patients are at in-
creased risk of development of acute re-
nal failure due to ACEI therapy. These
are arterial pressure insufficient to main-
tain renal perfusion (low cardiac output
or low blood pressure), hypovolemia
(also excessive diuresis), renal vascular
disease (renal artery stenosis, atheroscle-
rosis in smaller renal vessels) and con-
comitant therapy with nephrotoxins. The
clinician must weigh the relative risks and
benefits of ACEI therapy in each of these
conditions. In some cases, the risk factor
may be modifiable. If the risk factor can
be eliminated, then the benefit of ACEI
therapy would outweigh the risks. For ex-
ample, a patient may be taking an NSAID
for pain. If this were to be replaced by a
less nephrotoxic drug, the patient would be
at less risk for ACEl-induced renal failure.

Quality measure initiatives such as the
CMS Premier Hospital Quality Incentive
Demonstration and WHA data collection

project require acceptable documentation
of an absolute or relative contraindication
to the use of ACEI and ARB therapy by
a physician, nurse practitioner or physi-
clan assistant.

The labeling of each ARB**lists his-
tory of hypersensitivity to any compo-
nent of the dosage form as an absolute
contraindication. In addition, caution is

advised in patients with severe HF, renal
artery stenosis or who are volume- or
salt-depleted. The labeling of valsartan®™
states that the drug should not be used in
combination with an ACEI and a beta
blockert.

Table 2 summarizes the above con-
traindications and other acceptable situa-
tions for not using ACEI or ARB thera-
py. The table incorporates information
available in the product labeling, the K/
DOQI guidelines on hypertension in

TABLE 2. SUMMARY OF ACCEPTABLE REASONS FOR WITHHOLDING ACE

INHIBITOR (ACEI) OR ANGIOTENSIN RECEPTOR BLOCKER (ARB) THERAPY

CLINICAL FINDING

History of angioedema or other
hypersensitivity to that agent®*4

History of hereditary or idiopathic
angioedemas®37:8

History of cough with ACEI3%43

Bilateral renal artery stenosis?-26:32-43
Moderate or severe aortic stenosis®343
Severe heart failure343

Hypertrophic cardiomyopathy3>43

Major surgery or general anesthesia®?*

Triple combination for treatment of
heart failure with ACEI, ARB, and
beta-blocker?®

Hemodialysis with polyacrylonitrile
membrane filtert332-43

Volume or salt-depleted?°-26
Acute renal failure®®

Untreated hyperkalemia®®

Concomitant therapy with nephrotoxic
drug that cannot be discontinued*®

Pregnancy?®

Age <18 years®
Patients discharged to hospice®

Participation in a clinical trial testing
alternatives to ACEI as first-line
therapy®

NOTES

Contraindication: per ACEI and ARB
labeling; considerable cross-sensitivity
between classes

Contraindication: specifically mentioned
in labeling for lisinopril and enalapril

ARB generally considered safe in this
circumstance

Or renal artery stenosis in solitary
native or transplanted kidney

Specifically mentioned in labeling
of ACEI

Specifically mentioned in labeling
of ACEI

Specifically mentioned in labeling
of ACEI

Specifically mentioned in labeling
of ACEI

Specifically mentioned in labeling for
valsartan

May use ARB as alternative

Specifically mentioned in labeling
of ARB

May start or restart once acute phase
resolved

May start or restart once corrected
Example: cyclosporine

JCAHO monograph on HF; FDA
Category C (first trimester), Category D
(second and third trimesters)

JCAHO monograph on HF
JCAHO monograph on HF
JCAHO monograph on HF

September/October 2004 JPSW 29




CKD," the JCAHO core measures for
HF® and risk factors described by School-
werth.?

ACEI AND ARB THERAPY IN
SELECTED PATIENT POPULATIONS
WITH BASELINE CKD

Heart failure

Frances, et al.,* conducted a large cohort
study examining the effect of ACEI ther-
apy on survival following discharge for
MI with depressed ejection fraction. Data
was collected by chart review of over
20,000 patients discharged from all non-
federal acute cate hospitals in the United
States in the mid-1990s. Patient data was
analyzed separately for SCr above or be-
low 3 mg/dL. Only one-third of patients
with baseline SCt greater than 3 mg/dL
received an ACEI following discharge
compared with 60% of patients with SCr
<3 mg/dL received an ACEI following
discharge. The mortality hazard ratio for
those patients with SCt >3 mg/dL re-
ceiving an ACEI was 0.63 (95% CI, 0.48-
0.84). For those with SCr <3 mg/dL re-
ceiving an ACEI the mortality hazard ra-
tio was 0.84 (95% CI, 0.77-0.92). The
mortality benefit due to aspirin alone was
less pronounced. The mortality hazard
ratio for patients with SCt >3 mg/dL
taking aspirin was 0.96 (95% CI, 0.29-
1.18) and for those with SCr <3 mg/dL.
was 0.90 (95% CI, 0.82-0.98). One trou-
bling result was that concomitant aspirin
therapy reversed the mortality benefits of
ACEL In those with SCr >3 mg/dL
treated with combined ACEI and aspirin,
the mortality hazard ratio was 1.46 (95%
CI, 1.01-2.1). For those with SCr <3 mg/
dL, the mortality hazard ratio was 1.05
(95% CI, 0.94-1.18). These data suggest
that aspirin alone is more beneficial than
combined aspirin and ACEI for post-MI
patients with SCr <3 mg/dL.. ACEI with-
out concomitant use of aspirin is more
beneficial than aspirin and combined as-
pitin/ACEI for post-MI patients with
SCr >3 mg/dL.

Shlipak reviewed several drug therapy
trials conducted over the past 15 to 20
years in HF patients with existing renal
insufficiency.” Only one ACEI trial re-
viewed included a subgroup analysis of
patients with elevated SCr at baseline.
The CONSENSUS study* enrolled sub-
jects with New York Heart Association
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HF class IV. The studied population in-
cluded 26 out of 253 subjects with SCr
between 2.0 and 2.8 mg/dL. The average
SCr was 1.4 mg/dL, or an estimated crea-
tinine clearance (CrCl) of 45 mL/min. At
one year, the mortality hazard ratio for all
subjects taking enalapril compared to pla-
cebo was 0.73. This mortality benefit oc-
curred even for those subjects that expe-
rienced more than 30% rise in SCr. The
SOLVD,¥ SAVE,*® TRACE,* and
AIRE® studies of patients with heart fail-
ure excluded subjects with moderate to
severe CKD (SCr 2.0, 2.5, 2.3 mg/dL,
and not specified, respectively). Never-
theless, each trial included substantial
numbers of subjects with mild renal in-
sufficiency (typical average SCr 1.2 mg/
dL). These trials demonstrated an all-
cause mortality risk reduction of 8 to
27% versus comparator and HF hospital-
ization risk reduction of 20 to 29%.

Clinical trial data supporting the use of
ARB therapy in HF patients with CKD is
not yet available. As previously described,
the Val-HeFT trial® studied valsartan vs.
placebo in 5010 subjects receiving stan-
dard therapy for HF. The average SCr
was 1.3 mg/dL. A specific subgroup anal-
ysis of patients with CKD has not yet
been reported.

Nondiabetic CKD

Mann, et al.,’' reported a post hoc analy-
sis of renal insufficiency in the HOPE tri-
al. The original trial randomized 9297
subjects with HF to ramipril or placebo
for a median followup of 4.5 years. A to-
tal of 980 subjects with SCr 1.4 to 2.3
mg/dL wete included in this analysis.
There were no statistically significant dif-
ferences in demogtaphic characteristics
of these subjects. In the placebo arm,
32.1% of subjects had DM at baseline
while 35.8% in the ramipril arm were dia-
betic. Therefore, the majority of renal in-
sufficiency was nondiabetic in origin.
Subjects with mild renal insufficiency in
both arms combined were found to have
a cardiovascular mortality hazard ratio of
1.90 (95% CI, 1.53-2.36, P<0.001). Those
with renal insufficiency treated with rami-
pril had a cardiovascular mortality hazard
ratio of 0.59 (95% CI, 0.39-0.91) while
those without renal insufficiency had a
hazatd ratio of 0.78 (95% CI, 0.66-0.93).
Therefore, a greater mortality benefit due

to the ACEI was seen in those with renal
insufficiency compared to those with
normal renal function.

The REIN trial** examined the bene-
fits of an ACEI for risks and benefits in
patients with pre-existing nondiabetic
proteinuria. A total of 322 subjects were
randomized to ramipril or placebo and
followed for up to five years. Participants
were allowed to continue all other medi-
cations, including other antihypertensives
except ACEI and ARBs. Included were
subjects with urinary protein excretion
>1 gram/24 hours and CrCl 20 to 70
ml./min. Randomization was stratified
based on amount of urinary protein ex-
cretion. Subjects in the ramipril arm ex-
perienced a statistically significant differ-
ence in drop in glomerular filtration rate
(GFR) than did those in the placebo arm
at each level of baseline renal function.
For subjects in the lowest tertile of renal
function (GFR 10.5 to 32.7 mL./min),
those on ramipril experienced a decline in
GFR of 0.38 £ 0.06 mL./min while those
in the comparator group experienced a
decline of 0.49 £ 0.08 mL./min. The
most dramatic difference came in inci-
dence of progression to end-stage renal
disease (ESRD). In the tertile of patients
with the lowest baseline renal function, in
the placebo arm, 60% progressed to
ESRD. In the ramipril arm, 40% pro-
gressed (p<0.05).

Maschio, et al.,* conducted a trial of
583 subjects with baseline SCr 1.5 to 4
mg/dL due to a variety of etiologies. Dia-
betic nephropathy comprised a small
fraction (21/583) of the study popula-
tion. Subjects were randomized to
benazepril or placebo and were moni-
tored over three years for the primary
endpoint of doubling of SCr or progres-
sion to hemodialysis. Of those taking
benazepril, 10% (31/300) reached the
primary endpoint compated to 20% (57/
283) taking placebo (p<0.001). No statis-
tically significant differences in hyperkale-
mia were detected.

Extrapolating on the results of rami-
pril and benazepril, ACEI appear to exert
substantial nephroprotective effects at all
levels of nondiabetic CKD.

Diabetic nepbropathy
Many ACEI trials have been done exam-
ining the nephroprotective effects of



ACEI in pre-existing nephropathy due to
type 1 DM. Two recent meta-analyses
have been published. Kshirsagar, et al.,>*
performed a meta-analysis and systematic
review of nine ACEI trials of renal pro-
tection in diabetic and nondiabetic neph-
ropathy. The total number of subjects
randomized to the ACEI arms was 326
while 316 were randomized to the com-
parator arms. The studies included in the
analysis studied progression of microal-
buminuric subjects (urine albumin excre-
tion 76-158 mg/24 hr) with primarily
normal CrCl (92-187 mI./min) to overt
macroalbuminemia. The aggregate rela-
tive risk of developing macroalbumine-
mia was 0.35 (95% CI, 0.24-0.53). The
ACE Inhibitors in Diabetic Nephropathy
Trialist Group performed a meta-analysis
of 12 studies of microalbuminuria in type
1 diabetics.”® Followup data for a total of
698 subjects was included in the analysis.
The overall odds ratio for progression to
overt macroalbuminuria in two years of
followup was 0.38 (95% CI, 0.25-0.57,
p<0.001) in favor of ACEI therapy. This
effect seemed to wane for longer fol-
lowup, from a high of 75% difference in
albumin excretion at one year down to
32% difference at four years. The odds
ratio for regression of microalbuminuria
to normoalbuminuria was 3.07 (95% CI,
2.15-4.44, p<0.001) in favor of ACEL
These highly convincing data firmly es-
tablish ACEI therapy as safe and effec-
tive for protection from progression of
established nephropathy in type 1 DM.

Insufficient data exists examining the
nephroprotective effect of ACEI in pre-
existing type 2 diabetic nephropathy.
Some recent clinical trials have examined
the use of ARB in this condition.

Lewis, et al.,** conducted a study of
irbesartan vs. amlodipine vs. placebo in
1715 hypertensive patients with nephrop-
athy due to type 2 DM. Subjects were in-
cluded for urine protein excretion >900
mg per 24 hr and SCr between 1 and 3.0
mg/dL (1.2 mg/dL lower limit for wom-
en). After 2.6 years median followup, tak-
ing irbesartan was associated with a rela-
tive risk reduction of doubling SCr was
33%(p=0.003) compared to placebo and
37% (p<0.001) compared to amlodipine.
Bakris, et al.,” reviewed the RENAAL
study of nephropathy due to type 2 DM.
A total of 1513 patients with urine albu-

min excretion >800 mg/day and SCr 1.3
to 3 mg/dL were followed for a median
followup of 3.4 years. Subjects were ran-
domized to losartan or placebo. Other
antihypertensive medications were al-
lowed to achieve blood pressure goals. In
subjects randomized to losartan, a rela-
tive risk reduction in progression to
ESRD of 53.5% (p=0.003) and a reduc-
tion of 35.5% (p=0.02) for composite
outcome of ESRD and death. These re-
sults establish the role of ARB therapy in
minimizing progression of diabetic neph-
ropathy due to type 2 DM.

RECOMMENDATION
The JNC 7, K/DOQL" and ADA
guidelines™ on hypertension specify a
blood pressure target of <130/80 mm
Hg for any patient with evidence of
CKD. Drug therapy starting with an
ACEI should be strongly considered
without regard for baseline renal func-
tion. For patients that do not tolerate
ACEIL i.e., due to cough, elevation in
SCr, hyperkalemia, or angioedema, it
would be reasonable to attempt ARB
therapy. Should any of the situations as
outlined in Table 2 exist in a patient’s
case that would preclude the use of ACEI
and ARB, suitable alternatives should be
used to achieve target blood pressure. In
patticular, the ACC/AHA guidelines on
the treatment of HF'® recommend com-
bination hydralazine and isosorbide dini-
trate for HI patients with history of in-
tolerance to an ACEL

The majority of clinical research in this
area has been done using ACEI Also,
some ACEI agents are available as gener-
ic products. Therefore, ACEI therapy is
preferred over ARB. Evidence is not
widely available establishing ACEI thera-
py as first line for nephroprotection in
type 2 DM. Therefore, this specific use
appears to be the sole indication for ARB
therapy over ACEL

For all patients, to reduce the risk of
adverse effects, an attempt should be
made to maintain proper hydration sta-
tus.” To reduce the risk of hyperkalemia,
a diuretic should be used in combination.
Any medication that may increase the risk
of hyperkalemia should be avoided (e.g.,
potassium-sparing diuretics).

There is scant evidence for choosing
specific agents for patients with ESRD."”

Starting an ACEI with nonrenal clearance
mechanisms would prevent accumulation
of the drug. Fosinopril and trandolopril
are partially cleared by the liver. For pa-
tients on hemodialysis, it might be advan-
tageous to select an ACEI that is not dia-
lyzable. This would ensure more consis-
tent drug levels. This is true of fosinopril
and quinapril.

The Council on the Kidney in Cardio-
vascular Disease and Council for High
Pressure Research of the American Heart
Association" recommends using ACEI
therapy for compelling indications with-
out regard for baseline renal function.
One week following initiation, electro-
lytes and SCr should be measured. A sig-
nificant elevation in SCr is defined as
>0.5 mg/dL for baseline SCr <2.0 mg/
dL (or >1.0 mg/dL for baseline SCr >2.0
mg/dL). If a significant elevation in SCr
is detected, the ACEI should be immedi-
ately withheld and the patient evaluated
for renal vascular disease. In most cases,
SCr returns to baseline within two to
three days. Once ARF has resolved and
renal vascular disease ruled out, restarting
the ACEI is warranted.

The K/DOQI guidelines'® recom-
mend regular monitoring of ACEI and
ARB therapy. Monitoring parameters in-
clude blood pressure, GFR, and serum
potassium. In most cases, ACEI and
ARB therapy may be continued as long as
the decrease in GFR over four months is
<30% from baseline and potassium re-
mains under 5.5 mEq/L.

Bakris and Weit' suggest an alternate
algorithm for monitoring and adjusting
of ACEI therapy following initiation.
(See Figure 1) Serum electrolytes and SCr
should be checked one to two weeks af-
ter initiation. If SCr does change but the
magnitude of this change is an elevation
of less than 30% above baseline, the
ACEI should be titrated to the patient’s
blood pressure goal. Agents in other
classes may be added in order to achieve
goal blood pressure. If the SCr rises more
than 30% above baseline, hypoperfusion
and concomitant nephrotoxic drug thera-
py (e.g., NSAID) should be ruled out. At
followup, if SCr has not fallen to below
30% above baseline, the ACEI dose
should be halved. At any time if SCr in-
creases by more than 50% above base-
line, the patient should be evaluated for

September/October 2004 JPSW 31




FIGURE 1. A SCHEMATIC APPROACH TO A PATIENT WITH RENAL INSUFFICIENCY
STARTED ON THERAPY WITH AN ANGIOTENSIN-CONVERTING ENZYME INHIBITOR (ACEI)!
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Asterisk indicates blood pressure (BP) less than 130/85 mm Hg for those with renal insufficiency or diabetes; double asterisks, if serum
creatinine level increases more than 30%, reduce ACEI dose by 50% and add other BP-lowering agents; plus sign, if serum creatinine rise is
greater than 30% and less than 50% within the first month of therapy, causes for hypoperfusion are eliminated, and nonsteroidal anti-
inflammatory drugs (NSAIDs) are not given, treat as if bilateral renal arterial disease is present. Reprinted with permission.

Copyrighted © 2000 American Medical Association. All Rights reserved.

renal vascular disease (e.g., bilateral renal
artery stenosis).

THE PHARMACIST'S ROLE

In the acute care and outpatient settings,
the pharmacist is the drug expert. As
such, the pharmacist plays an important
role in the strategy adopted by each site
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of care for meeting or exceeding bench-
marks set by national quality initiatives.
In the inpatient setting, pharmacists must
work closely with the other members of
the health care team to ensure that ACEI
or ARB therapy is initiated for every pa-
tient admitted with HF and MI. In the
outpatient setting, pharmacists must en-

sure that ACEI or ARB therapy is initiat-
ed for every acceptable indication, e.g.,
HF, HTN with compelling indications,
such as evidence of proteinuria. Whether
inpatient or outpatient, if a reason to
withhold ACEI and ARB therapy has
been identified, pharmacists must ensure
that this reason is documented. This arti-



cle should arm pharmacists with the
knowledge and evidence to make a com-
pelling argument to initiate ACEI or
ARB therapy when indicated without re-
gard for baseline elevated creatinine and
to assess if reasons for withholding ACEI
or ARB therapy are evidence-based and
rational.

SUMMARY

Evidence supports the use of ACEI and
ARB therapy for accepted indications
without regard for baseline SCr. Patients
treated with ACEI or ARB at all levels of
renal function experience reduced mor-
bidity and mortality. There is evidence
that patients with pre-existing renal dis-
ease have the most to benefit. Though in
most cases ACEI are preferred, ARB
therapy is recommended for prevention
of the progression of nephropathy in
type 2 DM. As health care providers and
sites of care come under increasing pres-
sure to maximize ACEI therapy for ac-
cepted indications, reasons for withhold-
ing therapy should be evidence-based and
rational. Of those myriad reasons, elevat-
ed SCr at baseline is not a valid reason to
withhold this lifesaving and life-sustain-
ing treatment modality. e

Nitish Bangalore is an education/investigational
drug specialist for St. Luke’s Medical Center in
Milwaukee.
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