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N THE LITERATURE

Is Angiotensin-Converting Enzyme Inhibitor and Angiotensin
Receptor Blocker Combination Therapy Better Than Monotherapy

and Safe in Patients With CKD?

Commentary on Yusuf S, Teo KK, Pogue J, et al: Telmisartan, ramipril, or both in patients at
high risk for vascular events. N Engl J Med 358:1547-1559, 2008 and Mann JF, Schmieder
RE, McQueen M, et al: Renal outcomes with telmisartan, ramipril, or both, in people at high
vascular risk (the ONTARGET study): A multicentre, randomised, double-blind, controlled
trial. Lancet 372:547-553, 2008.
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or many years, slowing the progression of
chronic kidney disease (CKD) has been the

holy grail” of nephrologists. We know that for
any patients with proteinuria, there is a progres-

ive reduction in glomerular filtration rate (GFR)
ver time and a close relationship between extent
f baseline proteinuria and the rate of disease
rogression. Numerous studies have shown that
reating patients who have diabetic and nondia-
etic CKD and proteinuria with an angiotensin-
onverting enzyme (ACE) inhibitor or angioten-
in receptor blocker (ARB) reduces proteinuria
nd slows progression of CKD, and that the
reater the reduction in proteinuria with these
gents, the greater the benefit.1-5 A synergistic
ffect of multipronged blockade of the renin-
ngiotensin-aldosterone system (RAAS) has also
een proposed, utilizing dual or triple combina-
ions of ACE inhibitors, ARBs, and aldosterone
eceptor antagonists.6-13 For the most part, these
tudies have shown that dual therapy is better in
educing proteinuria than single-drug therapy,
hile the role of triple therapy seems less clear.
owever, as will be discussed below, the pri-
ary end point of virtually all of these studies

as been the effect on the potential surrogate
utcome of proteinuria rather than a “hard out-
ome,” specifically progression of CKD and mor-
ality; accordingly, the long-term safety and effi-
acy of this approach is not known. Recently, 2
eports from the Ongoing Telmisartan Alone and
n Combination with Ramipril Global Endpoint
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rial (ONTARGET) provide some answers to
his question.14,15

WHAT DO THESE IMPORTANT
STUDIES SHOW?

ONTARGET was a randomized, double-blind,
oninferiority comparison of 3 treatment groups:
he ARB telmisartan alone (80 mg daily), the
CE inhibitor ramipril alone (10 mg daily), and

he combination of telmisartan and ramipril.14

he study enrolled individuals aged 55 years or
lder who had atherosclerotic cardiovascular dis-
ase or diabetes mellitus with associated end-
rgan dysfunction. More than 29,000 partici-
ants began a single-blind run-in phase during
hich they were given 2.5 mg ramipril alone for
days, followed by both 40 mg telmisartan and

.5 mg ramipril for 7 days, and then both 40 mg
elmisartan and 5 mg ramipril for 11 to 18 days.
articipants were excluded for poor adherence,
ymptomatic hypotension (1.7%), hyperkalemia
0.8%), increase in serum creatinine (0.2%), per-
onal preference, or death during this period.
ltimately, 25,620 participants were randomized

o 1 of the 3 treatment groups, with approxi-
ately 8,500 individuals in each group. The

rimary outcome was a composite of death from
ardiovascular causes, myocardial infarction,
troke, or hospitalization for heart failure. The
ain secondary outcome was a composite of

eath, myocardial infarction, or stroke; there
ere a variety of other secondary outcomes

ncluding “nephropathy.” The study was con-
ucted at 733 centers in 40 countries. The me-
ian duration of follow up was 56 months.
The mean blood pressure was slightly lower

hroughout most of the study period in the combina-
ion therapy and telmisartan groups compared with
he ramipril group, by a mean of 2.4/1.4 mm Hg
nd 0.9/0.6 mm Hg, respectively. The primary

tudy outcome occurred in approximately 16%
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In the Literature 193
f each group, with no statistically significant
ifferences among groups in the composite out-
ome, the components of the composite out-
ome, or any of the secondary outcomes with the
xception of “renal impairment” (not predefined
n the study protocol but as determined by each
nvestigator), which was significantly more fre-
uent in the combination therapy group (13.5%;
R, 1.33; 95% CI, 1.22 to 1.44; P � 0.001) than

he ramipril (10.2%) or telmisartan (10.6%)
roups. Initiation of dialysis was also more fre-
uent with combination therapy, at 0.8% com-
ared with 0.6% in each monotherapy group,
lthough this did not reach statistical significance
RR, 1.37; 95% CI, 0.94 to 1.98; P � 0.10).

Study drug was discontinued in 23.7% of
amipril-treated participants and 21% of telm-
sartan-treated participants. Among those re-
eiving both drugs, 22.7% stopped both drugs
nd 6.7% stopped one drug. The most common
easons for stopping were cough (ramipril or
ombination therapy) and hypotensive symp-
oms (all groups, but more so with combina-
ion therapy than telmisartan, and both groups
ore than ramipril). Doubling of serum creati-

ine occurred in 1.9% of ramipril-treated pa-
ients, 2% of telmisartan-treated patients, and
.1% of combination therapy patients (nonsignifi-
ant). “Renal impairment” led to study drug
ermination in 1.1% of combination therapy pa-
ients, which was statistically greater than the 0.7%
f ramipril-treated patients who stopped for this
ndication (0.8% of telmisartan-treated patients
topped because of renal impairment). Hyperkale-
ia (potassium � 5.5 mmol/L) occurred in 5.6%

f combination therapy patients and 3.3% of pa-
ients in each monotherapy group (P � 0.001).

A subsequent publication further detailed re-
al outcomes of the ONTARGET study.15 Serum
reatinine was measured before the run-in phase,
weeks after randomization, at 2 years, and at

he end of the study. Urine albumin and albumin-
reatinine ratio were measured before the run-in
hase, after 2 years, and at the penultimate visit.
he primary outcome of this analysis was the
omposite of first occurrence of dialysis, kidney
ransplantation (of which there was none), dou-
ling of serum creatinine, or death. Secondary
utcomes included, among others, change in
stimated GFR (eGFR) and progression of albu-

inuria. a
Mean baseline eGFR in ONTARGET was
3.6 mL/min/1.73 m2 and was greater than 60
L/min/1.73 m2 in more than two-thirds of par-

icipants. Geometric mean urine albumin-creati-
ine ratio was approximately 0.8 mg/mmol,
quivalent to approximately 10 mg/g. Microalbu-
inuria was present in 13% (30% of those with

iabetes and 9% of those without known diabe-
es) and macroalbuminuria was present in 4%
12% of those with diabetes and 1.4% of those
ithout known diabetes).
The decline in eGFR from baseline to end of

tudy was greatest in the combination therapy group
mean change of �6.11 � 17.9 mL/min/1.73 m2)
ut also greater with telmisartan (�4.12 � 17.4
L/min/1.73 m2) than ramipril (�2.82 � 17.2
L/min/1.73 m2). The primary composite end

oint occurred with similar frequency in the
amipril and telmisartan groups (13.4%), but was
ore frequent (14.5%; RR, 1.09; 95% CI, 1.01 to

.18; P � 0.037) with combination therapy.
oubling of serum creatinine occurred to a simi-

ar extent in each single-drug group but was
ore likely with combination therapy (HR, 1.24;

5% CI, 1.01 to 1.51; P � 0.038). Acute dialysis
as more common in combination therapy pa-

ients (HR, 2.19; 95% CI, 1.13 to 4.12; P �
.020) than with patients receiving either agent
lone; long-term dialysis occurred with similar
requency in all groups. Combination therapy
lowed the increase in albuminuria and pre-
ented new onset of micro- and macroalbumin-
ria to a greater extent than monotherapy. Among
ubgroups, combination therapy provided no ben-
fit in potentially high-risk participants such as
hose with diabetes mellitus and nephropathy,
ypertension, and eGFR less than 60 mL/min/
.73 m2, and tended to be harmful in lower-risk
roups, such as those without diabetes, hyperten-
ion, microalbuminuria, and who had eGFR
reater than 60 mL/min/1.73 m2.

HOW DO THESE STUDIES COMPARE TO
PRIOR STUDIES?

Several studies have examined the effects of
CE inhibitors, ARBs, and their combination on

ardiovascular outcomes in patients with heart
ailure or other cardiovascular disease; as in the
NTARGET study, the ACE inhibitor is gener-
lly the comparator. These other studies were
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Jeffrey S. Berns194
iscussed in an editorial accompanying the
NTARGET study16 and will not be specifically

ddressed here other than to note that the find-
ngs are mixed, with no mortality benefit in 1
tudy but a mortality benefit in a second study
ith an ACE inhibitor and ARB (although with

ncreased mortality in patients who were also
eceiving a �-blocker).17-19 Both the ONTARGET
nd VALIANT17 (Valsartan in Acute Myocardial
nfarction) studies showed that ARB and ACE
nhibitor were equivalent vis-à-vis cardiovascu-
ar and overall mortality, but both found that
dverse effects were more frequent and discon-
inuation or reduction in dose of study drug due
o hypotension or broadly defined renal causes
as greater with combination therapy than an
CE inhibitor alone.
The effects on proteinuria of combination treat-
ent with an ARB and ACE inhibitor have been

xtensively studied and have been the subject of
everal systematic reviews and meta-analy-
es.10-13 Combination therapy reduces protein-
ria in both diabetic and nondiabetic kidney
iseases to a greater extent than either an ACE
nhibitor or ARB alone (which are individually
ot different in this regard). This enhanced anti-
roteinuric effect seems to be on the order of
bout a 25% greater reduction in proteinuria or a
ean of about 0.5 g/d additional reduction in

roteinuria.10 In many studies, it was not clear
hether a maximal dose of the single agents was

ompared to dual therapy, and blood pressure–
elated effects were not entirely excluded. Most
tudies have been small (N � 50) and were less
han 4 to 6 months in duration, with quite a few
f 2 months or less in duration. In most studies,
ual RAAS blockade was associated with at least
small decrease in GFR and increase in serum

otassium; however, systematic assessment of
dverse events has generally been lacking.12

Much of the enthusiasm for dual RAAS block-
de in patients with CKD stems from the
OOPERATE (Combination Treatment of Angio-

ensin-II Receptor Blocker and Angiotensin-
onverting Enzyme Inhibitor in Nondiabetic Re-
al Disease) study, the only large, long-term
tudy that reported “hard” outcomes of GFR
rogression and/or development of advanced kid-
ey failure rather than the surrogate outcome of
roteinuria.20 This Japanese study included 263

atients with nondiabetic kidney disease who a
ere treated with losartan (100 mg daily), tran-
olapril (3 mg daily), or both in a randomized,
ouble-blind study. The primary end point was
ime to doubling of serum creatinine or end-stage
enal disease (dialysis or calculated GFR � 7
L/min/1.73 m2). About half of the patients had

gA nephropathy; other primary glomerular dis-
ases and hypertension accounted for most of the
emaining patients. After 3 years of follow up,
1% of combination-therapy patients, but 23%
f both single-agent groups, had reached the
ombined end point (HR, 0.38 to 0.40; P �
.016 to 0.018). Combination therapy reduced
roteinuria to a greater degree (75.6%) than
onotherapy (42.1% to 44.3%). A benefit of

ombination therapy in terms of reaching the
rimary composite end point was seen regardless
f the degree of proteinuria but was more marked
ith proteinuria of at least 1 g/d.
Unfortunately, some important and serious con-

erns about this study have been raised. Kunz
nd colleagues excluded the COOPERATE study
rom a recent meta-analysis12 due to “serious
mplausibilities that contact with the publishing
ournal could not resolve . . . includ[ing] a highly
nusual balance in the distribution of the 3 key
aseline variables across 3 treatment groups,
iscrepancies between the reported statistical
ethod and the results in the paper, and prob-

ems with patient stratification.” These and other
roblems with the study were reported in detail
lsewhere.21 Others have also raised concerns
bout this study and the authors have acknowl-
dged errors in data entry and management.22

WHAT SHOULD CLINICIANS AND
RESEARCHERS DO?

The ONTARGET study was not primarily a
idney disease study. Most participants had low
evels of urinary protein and were not at high risk
or kidney disease progression and hence would
ikely not have been treated with combination
herapy specifically to slow kidney disease pro-
ression. Assessment of albuminuria and serum
reatinine levels was infrequent, and kidney dis-
ase outcomes were not rigorously and consis-
ently defined. High-quality randomized con-
rolled trials examining long-term outcomes such
s progression of CKD, development of ESRD,

nd mortality with ACE inhibitor, ARB, and
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In the Literature 195
ombination therapy in patients with higher lev-
ls of proteinuria and therefore high risk
f kidney disease progression are needed. Not-
bly, some studies are already underway, includ-
ng VALID and VA NEPHRON-D (Clinical-
rials.gov registry numbers NCT00494715 and
CT0555217, respectively).
However, results of these trials remain years

way, leaving us with the question of what to do
ntil then? First, researchers should not conduct
ore short-term studies with proteinuria as the

important” outcome measure; the question of
hether combination therapy reduces protein-
ria more than monotherapy has probably been
ufficiently asked and answered, at least in the
hort term. If the limited resources of time,
unds, and patients willing to participate in clini-
al trials are to be committed to study of these
rugs in patients with CKD, we ought to devote
he resources to answering the questions that
eally need to be answered. I would argue simi-
arly regarding use of aldosterone receptor antago-
ists8—they also reduce proteinuria, but the long-
erm impact on decline in GFR and mortality and
he adverse event profile are not certain.

Second, somewhat contrary to other recent
ecommendations,23 in light of the absence of
vidence of a benefit on CKD progression and
ortality and evidence of potential harm, I think

linicians could very reasonably look past the
xperimental rationale for combination RAAS
lockade and studies using proteinuria as a surro-
ate outcome and avoid use of ACE inhibitor and
RB combinations until data of efficacy and

afety are forthcoming. We must be mindful that
here still remains some controversy as to whether
AAS blockade slows kidney disease progres-

ion substantially more than other agents produc-
ng equivalent blood pressure control.24 Further-
ore, the safety of dual (and even more so triple)
AAS blockade outside of clinical trials in which
atients are carefully selected and monitored
emains uncertain. There seems to be little justi-
cation for use of dual or triple therapy for the
pecific reason of slowing progression of CKD
n patients without significant (at least 0.5 to 1.0
/d) proteinuria, those who have good blood
ressure control on full-dose monotherapy (with
diuretic), and those with well-preserved GFR
ho are at low risk of developing progression of

KD.25 In patients with stage 3 to 4 CKD who N
emain hypertensive with persistent proteinuria
reater than 0.5 to 1.0 g/d, normal serum potas-
ium concentration, and evidence of a decline in
FR on full-dose monotherapy (recognizing that

he maximal antiproteinuric dose may be higher
han the maximal antihypertensive dose) and
ppropriate diuretic treatment, dual therapy could
e considered; whether the better combination is
n ACE inhibitor or ARB with an aldosterone
eceptor antagonist rather than an ACE inhibitor–
RB combination remains unknown. Patients
ust be monitored very carefully for adverse ef-

ects on blood pressure, serum potassium, and
FR; as well as cough, angioedema, and other

dverse events. Given the absence of reliable, repu-
able evidence that dualACE inhibitor–ARB block-
de slows CKD progression and improves mortal-
ty, and with evidence from ONTARGET and other
tudies that harm might ensue with this approach,
ne should quickly abandon dual therapy at the first
ign of trouble.

Jeffrey S. Berns, MD
University of Pennsylvania School of Medicine

Philadelphia, Pennsylvania
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