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Angiotensin Il Receptor Antagonist Criteria for Use in Veteran Patients

VHA Pharmacy Benefits Management-Strategic Healthcare Group and Medical Advisory Panel

The following recommendations are based on current medical evidence and expert opinion from clinicians. The content of the document is dynamic and will be revised
as new clinical data becomes available. The purpose of this document is to assist practitioners in clinical decision-making, to standardize and improve the quality of
patient care, and to promote cost-effective drug prescribing. The clinician should utilize this guidance and interpret it in the clinical context of the individual patient.
Refer to the PBM-MAP The Pharmacologic Management of Chronic Heart Failure and the VHA/DoD Clinical Practice Guideline for the Management of Hypertension
in Primary Care at www.ogp.med.va.gov, www.pbm.va.gov or http://vaww.pbm.med.va.gov for recommendations on dosing, potential drug interactions, side effects

and precautions of the angiotensin Il receptor antagonists and cost comparison with other agents.

[ In a patient with an indication for an ACEI, per VHA/DoD guidelines, but is intolerant to an ACEI”

Recommendations for Patients with Heart Failure (HF) #1
Patients with systolic HF should be maximized on therapy with agents such as an angiotensin-converting enzyme
inhibitor (ACEI), beta-adrenergic blocker, diuretic, and aldosterone antagonist, as indicated.
Criteria for Angiotensin Il Receptor Antagonist:
[ Patient with systolic HF? (or HF/evidence of systolic dysfunction after acute myocardial infarction) who is intolerant to an
ACEI° Met Either
[0 Combination therapy with an ACEI (at optimal dose) and an angiotensin Il receptor antagonist may be considered in | Criteria?
patients with systolic HF* however, due to conflicting data as to whether combination therapy of an AIIRA and ACEI, with or [l yes
without a beta-adrenergic blocker, is of overall benefit in patients with systolic HF* (refer to Discussion section), it is [Ino
recommended that cardiology consultation or suitable alternative mechanism be established to evaluate the If yes, patient is
appropriateness of combination therapy based on the patient's clinical status and concomitant medications (note: eligible for
combination therapy in patients with HF/evidence of systolic dysfunction after acute myocardial infarction is not routinely angiotensin 11 )
recommended; refer to Discussion section) receptor antagonist
Recommendations for Patients with Diabetes Mellitus (DM) and Kidney Disease #2
Standard therapy for patients with DM and kidney disease includes treatment with an ACEl. As treatment with an
angiotensin Il receptor antagonist has been shown to reduce the combined endpoint of increasing sCr, end-stage
renal diseases (ESRD), and death in patients with type 2 DM and nephropathy with hypertension (HTN) and/or on
antihypertensive medications, an angiotensin Il receptor antagonist may be considered as another treatment
option in this patient population. Combination therapy with an ACEl and angiotensin Il receptor antagonist in
patients with nondiabetic kidney disease with persistent proteinuria may be considered, although national
treatment guidelines recommend the benefits be confirmed in other trials with a larger patient population (refer to
Discussion section).
Criteria for Angiotensin Il Receptor Antagonist:
[ Patient with type 2 DM and nephropathy® with HTN (or receiving antihypertensive medication)
[[1 National treatment guidelines have also recommended an angiotensin |l receptor antagonist in patients with DM and kidney
disease or nondiabetic kidney disease with proteinuria who are intolerant to an ACEI°. Use of an angiotensin Il receptor .
antagonist should be considered in patients who are intolerant to an ACEI” in this situation, although long-term survival M‘?t E!ther
data are not available Criteria?
[0 Combination therapy with an ACEl and angiotensin |l receptor antagonist may be considered in patients with L] yes
diabetic kidney disease with persistent proteinuria (> 1gm/day) despite being appropriately titrated to an optimal dose of an L no o
ACEI (note: combination with an ACEI and nondihydropyridine calcium channel blocker may also be considered; if an If yes, patient is
angiotensin Il receptor antagonist is prescribed in combination with an ACEI, the angiotensin Il receptor antagonist should eligible for
be discontinued if the patient does not respond, or experiences an adverse event such as hyperkalemia, as the long-term angiotensin Il
benefits and/or safety of this combination have not been established) receptor antagonist
Recommendations for Patients with HTN #3
As per national treatment guidelines, thiazide-type diuretics are the preferred agents for patients with
uncomplicated HTN; other agents reported to have benefits in reducing morbidity or mortality should be
considered in patients who have a contraindication to or are inadequately controlled [e.g., ACEIl, beta-adrenergic
blocker, or long-acting calcium channel blocker (CCB)]. These agents in turn can be used together or in
combination with other selected agents to achieve goal blood pressure. An angiotensin Il receptor antagonist may
be used as adjunct treatment or as specified below (also refer to Discussion section). In addition, angiotensin I | Met Either
receptor antagonists are appropriate in patients who have a compelling indication for an ACEl, but are intolerant to | Criteria?
an ACEI (refer to Discussion section). L yes
Criteria for Angiotensin Il Receptor Antagonist: L no o
[ In a patient treated with an ACEI in combination therapy with at least one other antihypertensive agent (e.g., thiazide-type If yes, patient is
diuretics, beta-adrenergic blockers, long-acting CCBs, etc), where the blood pressure is at or near goal, but is intolerant eligible for
to the ACEI” angiotensin Il

receptor antagonist

4 Systolic HF = LVEF < 40% and New York Heart Association (NYHA) functional class II-IV

® Intolerant to an ACEI = Unable to tolerate an ACEI due to cough or other non life-threatening reason. It is unknown if an angiotensin Il receptor
antagonist can be safely used as an alternative in patients who develop renal dysfunction, hyperkalemia, or angioedema with an ACEI; or where
treatment with an ACEI is limited due to renal dysfunction, as these adverse events have also occurred with the use of an angiotensin Il receptor

antagonist (refer to Discussion section)
°Type 2 DM and nephropathy refers to patients with nephropathy (proteinuria > 0.5g/24h) due to type 2 DM
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Discussion

Summary of recommendations for use of an angiotensin Il receptor antagonist in patients with systolic heart
failure (HF) with or without recent myocardial infarction (MI)

Heart Failure:

e  The absence of data that angiotensin Il receptor antagonists are superior to ACEIs (angiotensin-converting enzyme inhibitors) in patients
with systolic HF precludes them as the drug of choice in HF. There is good evidence that an angiotensin Il receptor antagonist is
beneficial in reducing CV (cardiovascular) mortality and HF hospitalizations when used in patients who are intolerant to an ACEI and
are therefore recommended in this setting.

e There are conflicting data as to whether combination of an angiotensin Il receptor antagonist with an ACEI, with or without a beta-
adrenergic blocker, is of overall benefit. One trial reported results that the addition of an angiotensin Il receptor antagonist to treatment
with an ACEI (93%) and beta-adrenergic blocker (35%) reduced the primary endpoint of combined morbidity and mortality in patients
with HF, but showed an increase in mortality compared to placebo in the subgroup of those patients who received an angiotensin |1
receptor antagonist, ACEI, and beta-adrenergic blocker. Results from another trial demonstrated a reduction in combined CV mortality
and HF hospitalizations when an angiotensin 1l receptor antagonist was added to therapy with an ACEI (100%) and a beta-adrenergic
blocker (55%), without an increase in mortality in the subgroup of patients receiving all three medication classes. The difference in all-
cause mortality or combined CV mortality and HF hospitalizations was not statistically significant with an angiotensin Il receptor
antagonist in the subgroup of patients on an ACEI (without beta-adrenergic blocker therapy), whereas the other trial did demonstrate a
statistically significant reduction in combined morbidity and mortality with an angiotensin 1l receptor antagonist and ACEI (without a
beta-adrenergic blocker), but not a difference in mortality. Data from a meta-analysis showed that all-cause mortality with the
combination of an angiotensin Il receptor antagonist and ACEI in patients with HF was not statistically significantly different compared
to an ACEI alone, but was beneficial in decreasing HF hospitalizations. These data as well as where an aldosterone antagonist fits into
the patient’s therapy should be considered before prescribing an angiotensin Il receptor antagonist in combination with an ACEI. In
addition, patients should be closely monitored if combination therapy with an ACEI, angiotensin Il receptor antagonist, and aldosterone
antagonist is deemed appropriate, as the safety and efficacy of this combination has not been established.

HF with Acute MI:

e Results of outcome trials are not available to provide enough evidence in favor of recommending an angiotensin Il receptor antagonist
over an ACEI in patients with acute MI and HF/evidence of systolic dysfunction. An angiotensin Il receptor antagonist should be used
in this patient population who are ACEI intolerant.

e  The combination of an angiotensin Il receptor antagonist with an ACEI did not demonstrate a statistically significant improvement in
all-cause mortality of CV endpoints compared to an angiotensin Il receptor antagonist alone and resulted in an increase in adverse
events and is therefore not routinely recommended in this patient population.

Heart Failure Discussion:

According to the ACC/AHA guidelines’ and the PBM-MAP The Pharmacologic Management of Chronic Heart Failure (refer to
http://www.pbm.va.gov/guidelines/28766chronicheartfailure.pdf), an angiotensin 1l receptor antagonist may be considered in patients with
HF on standard therapy (e.g., diuretic, beta-adrenergic blocker, and usually digoxin) that are intolerant to an ACEI due to cough or possibly,
angioedema. The combination of hydralazine and isosorbide dinitrate (HYD/ISDN) may be considered as an alternative to an ACEI in
patients who are on standard therapy and are unable to tolerate an ACEI due to hypotension, renal insufficiency, or possibly, angioedema.

Combination of an angiotensin Il receptor antagonist and an ACEI may be considered to decrease HF hospitalizations, however, there is
conflicting data as to the effect of this combination on all-cause mortality. In addition, patients with recent NYHA (New York Heart
Association) class IV HF and current class 111 or IV symptoms and left ventricular ejection fraction (LVEF) < 35%, should be considered as a
candidate for an aldosterone antagonist (provided the patient has preserved renal function and normal potassium levels), as low dose
spironolacttz)ne was shown to improve symptoms, decrease hospitalizations for worsening HF, and decrease mortality in this patient
population.

In earlier trials such as ELITE (Evaluation of Losartan in Elderly Study),’ the angiotensin Il receptor antagonist losartan (titrated to 50mg
once daily) was compared to an ACEI, captopril (titrated to 50mg tid), in 722 patients with NYHA class Il to IV HF and LVEF < 40%, for 48
weeks. Death and/or hospitalization for HF occurred in 9.4% of patients on losartan and 13.2% on captopril (32% risk reduction, P=0.075).
These results were primarily due to a 46% decrease in all-cause mortality in patients on losartan compared to patients on captopril (P=0.035),
largely due to a reduction in sudden cardiac death. The two treatment groups did not differ in the frequency of hospital admissions for HF.
NYHA functional class improved significantly and similarly compared to baseline for both groups. The favorable mortality rate in the
losartan group was not hypothesized a priori. Therefore, replication of the results was attempted in ELITE II.

ELITE II* enrolled 3,152 HF patients (mean LVEF 31%) to evaluate the effects of losartan 50mg once daily compared to captopril 50mg tid
(diuretics: 78%; beta-adrenergic blockers: 22%; and digoxin 50%) on overall mortality and cardiac events (sudden cardiac death or
resuscitated cardiac arrest) after a mean follow-up of approximately 2 years. There was no significant difference in all-cause mortality
between the treatment groups. Patients taking captopril experienced a lower incidence of events compared to losartan (event rate 15.9% vs.
17.2%, respectively), but the difference was not statistically significant (P=0.16). There was no difference between the groups in sudden
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death, HF mortality, MI, stroke, or noncardiovascular deaths. There is some speculation that the dose of losartan may have been suboptimal
in these trials.?

The RESOLVD (Randomized Evaluation of Strategies for Left Ventricular Dysfunction) Pilot Study® compared candesartan, enalapril, and
the combination of the two agents in 768 patients with NYHA class 11 to IV HF with a LVEF < 40%. Patients were placed on candesartan (4,
8, or 16mg/day), candesartan (4 or 8mg/day) plus enalapril (20mg/day), or enalapril (20mg/day) for 43 weeks. The primary endpoints were
exercise tolerance, ventricular function, quality of life, neurohormone levels, and tolerability. There was no significant difference between
the treatment groups in results of the six-minute walk test, NYHA functional class, or quality of life. There was a trend toward an increase in
ejection fraction, although not significant, in the patients treated with candesartan and enalapril compared to patients on candesartan or
enalapril. End-diastolic and end-systolic volumes increased less with combination therapy compared with patients on candesartan or
enalapril alone. Although not powered to evaluate morbidity and mortality, another analysis suggested that there might be an increase in HF
hospitalizations in the patients receiving candesartan by 3-way group comparison.’

It wasn’t until more recent studies, as described below, that recommendations for the use of an angiotensin |1 receptor antagonist in patients
with HF could be based on more conclusive evidence (refer to Table 1 for detailed results).

The Val-HeFT (Valsartan Heart Failure Treatment)® trial included 5,010 patients with NYHA class 11 (62%), 111 (36%), or IV (2%) HF
(baseline LVEF 27%) on standard therapy (diuretics: 85%; ACEI: 93%; beta-adrenergic blockers: 35%; and digoxin 67%). Patients were
randomized to therapy with either valsartan (40mg twice daily, titrated to a target of 160mg twice daily; 84% achieved target dose; mean
254mg/day) or placebo. Mean follow-up was 1.9 years. The two primary endpoints were mortality and the combined endpoint of mortality
and morbidity (i.e., cardiac arrest with resuscitation, HF hospitalization, or intravenous inotropic agents or vasodilators for over 4 hours).
Overall mortality was similar in the two groups. There was a 13% relative risk reduction in the combined primary endpoint in patients on
valsartan compared to placebo. However, death from any cause (as first event) was higher in patients on valsartan compared to patients
receiving placebo (14.2% vs. 12.6%, respectively). According to a subgroup analysis, there was an increased risk of mortality (P=0.009) and
a trend toward an increased risk of combined morbidity and mortality (P=0.10) in patients receiving valsartan in conjunction with an ACEI
and beta-adrenergic blocker. In the subgroup of patients who were on an ACEI without a beta-adrenergic blocker, there was a statistically
significant reduction in the combined endpoint of morbidity and mortality (P=0.002) but the difference in all-cause mortality was not
statistically significant. Patients who were not on an ACEI or beta-adrenergic blocker experienced a significant reduction in mortality
(P=0.012). Patients on valsartan but not on an ACEI (with or without a beta-adrenergic blocker) had a lower risk of death (RR 0.67; 95% CI
0.42-1.06) and a lower risk of the combined endpoint (RR 0.56; 95% CI 0.39-0.81).%8 Another publication of the subanalysis of the 366
patients in Val-HeFT who were not on an ACEI reported a 33% decrease in all-cause mortality (P=0.017) and a 53% decrease in combined
morbidity and mortality (P<0.001) in those treated with an AIIRA compared to placebo.’ Valsartan is FDA approved for the treatment of
NYHA class 11-1V HF in patients who are intolerant to an ACEI.

The CHARM-Added trial'® randomized 2548 patients with LVEF < 40% (mean LVEF 28%; NYHA class: 1l 24%; Il 73%; IV 3%) to
candesartan (61% achieved target dose at 6 months; mean dose 24mg/day) in addition to standard therapy for HF (diuretics: 90%; ACEIs:
100%; beta-adrenergic blockers: 55%; digoxin: 58%; spironolactone: 17%) for 3.4 years. The combined primary endpoint of CV mortality or
HF hospitalization was statistically significantly reduced by 15% compared to placebo. The difference in all-cause mortality was not
statistically significant. In the subgroup of patients on therapy with candesartan in combination with an ACEI and beta-adrenergic blocker,
there was a significant risk reduction in the primary endpoint of CV death or HF hospitalization compared to patients on placebo. The
difference in all-cause mortality was not statistically significant. These results differ from the subgroup analysis of patients enrolled in Val-
HeFT as described above.

The CHARM-Alternative trial** randomized 2028 patients with LVEF < 40% (mean LVEF 30%; NYHA class: 11 48%; 111 48%; IV 4%), on
standard therapy for HF (diuretics: 85%; beta-adrenergic blockers: 55%; digoxin: 45%; spironolactone: 25%) with a history of ACEI
intolerance (ACEI: 0%), to candesartan (59% achieved target dose at 6 months; mean dose 23mg/day) or placebo for 2.8 years. Cough was
reported in 70% of patients as the reason for ACEI intolerance. The combined primary endpoint of CV mortality or HF hospitalization was
reduced by 23% in patients on candesartan compared to placebo. There was not a statistically significant reduction in all-cause mortality.
Candesartan received FDA approval for the treatment of NYHA class 11-IV HF and LVEF < 40% to reduce the risk of death from
cardiovascular causes and to reduce HF hospitalizations. Candesartan is also FDA approved for use in combination with an ACEL.

The CHARM-Preserved trial*? enrolled 3023 patients with HF and LVEF > 40%. The reduction in the primary endpoint of CV mortality or
HF hospitalizations did not reach statistical significance (P=0.118).

The CHARM (Candesartan in Heart failure Assessment of Reduction in Mortality and morbidity) Overall program™ combined the results of
the three CHARM trials above and reported results of treatment with candesartan or placebo over 3 years in 7599 patients with symptomatic
HF (NYHA class: 1l 45%; 111 52%; 1V 3%) on standard therapy (diuretics: 83%; ACEI: 0-100% depending on the protocol; beta-adrenergic
blockers: 55%; digoxin: 43%; spironolactone: 17%). Patients were randomized to candesartan 4mg once daily and titrated to a target dose of
32mg once daily (63% achieved target dose at 6 months; mean dose 24mg/day). The primary outcome of all-cause mortality was reduced
with candesartan, although the result did not achieve statistical significance. There was a 12% reduction in mortality in a subgroup analysis
of patients with LVEF < 40% that was statistically significant (P=0.018). The secondary endpoint of combined CV death or HF
hospitalization was significantly reduced by 16% compared to placebo. Results of CHARM-Alternative* confirm the recommendation from
Val-HeFT® to use an angiotensin 11 receptor antagonist in patients who are intolerant of an ACEI. The results of CHARM-Added" support
the recommendation that the combination of an angiotensin Il receptor antagonist with an ACEI and beta-adrenergic blocker may reduce
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cardiovascular death and HF hospitalizations. The effect of combination therapy with an angiotensin Il receptor antagonist, ACEI, and beta-
adrenergic blocker on all-cause mortality requires further study. A meta-analysis of 38,080 patients reported that use of an angiotensin Il
receptor antagonist in patients with HF reduced all-cause mortality [OR (odds ratio) 0.83; 95% CI 0.69-1.00] compared to placebo, although
this was influenced largely by data from CHARM-Alternative, and the reduction was not statistically significant when results from this trial
were excluded from the analysis. There was a statistically significant reduction in HF hospitalizations (OR 0.64; 95% CI 0.53-0.78) with an
angiotensin |l receptor antagonist compared to placebo. When data with an angiotensin 11 receptor antagonist was compared to results with
an ACEI, there was not a statistically significant difference in all-cause mortality or HF hospitalizations. The analysis also compared data
with an angiotensin Il receptor antagonist in combination with an ACEI vs. an ACEI alone and reported that there was not a statistically
significant difference in all-cause mortality between the two treatment groups, but there was a statistically significant reduction in HF
hospitalizations (OR 0.77; 95% CI 0.69-0.87).%* These results are similar to a previous meta-analysis of 12,469 patients where there was a
trend toward improved mortality and hospitalizations with an angiotensin 1l receptor antagonist compared to placebo in patients not on an
ACEI, and the combination of an angiotensin Il receptor antagonist and ACEI significantly reduced the risk of hospitalizations compared to
patients on an ACEI alone.’®

Table 1. Results of CHARM and Val-HeFT Trials in Patients with HF?

CHARM-Overall

Candesartan Placebo Unadjusted HR R NNT®
Outcomes P value ARR
(N=3803) (N=3796) (95% Cl) (3.1 years)

All-cause mortalityb 886 (23%) 945 (25%) 0.91 (0.83-1.00) 0.055 - -
CV mortality or

o 1150 (30.2%) 1310 (34.5%) 0.84 (0.77-0.91) <0.0001 4.3% 23
HF hospitalization
CV mortality 693 (18.2%) 796 (20.3%) 0.88 (0.79-0.97) 0.012 2.8% 36
HF hospitalization 7(512/2532)1 918 (24.21%) 0.79 (0.72-0.87) <0.0001 4.3% 23

CHARM-Alternative

Candesartan Placebo Unadjusted HR . NNT®
Outcomes P value ARR
(N=1013) (N=1015) (95% ClI) (2.8 years)
All-cause mortality 265 (26.2%) 296 (29.2%) 0.87 (0.74-1.03) 0.11 - -
CV mortality or
oy 334 (33.0%) 406 (40.0%) 0.77 (0.67-0.89) <0.0001 7% 14
HF hospitalization
CV mortality 219 (21.6%) 252 (24.8%) 0.85 (0.71-1.02) 0.072 - -
HF hospitalization 207 (20.4%) 286 (28.2%) 0.68 (0.57-0.81) <0.001 7.7% 13
CHARM-Added
Candesartan Placebo Unadjusted HR R NNT®
Outcomes P value ARR
(N=1276) (N=1272) (95% ClI) (3.4 years)
All-cause mortality 377 (30.0%) 412 (32.0%) 0.89 (0.77-1.02) 0.086 - -
CV mortality or
Ly 483 (37.9%) 538 (42.3%) 0.85 (0.75-0.96) 0.011 4.4% 23
HF hospitalization
CV mortality 302 (23.7%) 347 (27.3%) 0.84 (0.72-0.98) 0.029 3.6% 28
HF hospitalization 309 (24.2%) 356 (28.0%) 0.83 (0.71-0.96) 0.014 3.8% 27
Val-HeFT
Valsartan Placebo RR . NNT®
Outcomes P value ARR
(N=2511) (N=2499) (97.5% ClI) (1.9 years)
All-cause mortality ° 495 (19.7%) 484 (19.4%) 1.02 (0.88-1.18)" 0.80 - -
All-cause mortality
b 723 (28.8%) 801(32.1%) 0.87 (0.77-0.97) 0.009 3.3% 31
and morbidity
HF hospitalization 348 (13.8%) 454 (18.2%) 0.725 <0.001 4.4% 23

@ CV=cardiovascular; HF=heart failure; HR=hazard ratio; RR=relative risk

® Primary endpoint

¢ Calculated value (ARR=absolute risk reduction; NNT=number needed to treat)
498% Confidence Interval
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HF with Acute MI Discussion:

The recommendation to use an angiotensin Il receptor antagonist in patients with an acute M1 and HF/evidence of systolic dysfunction who
are intolerant to an ACEI is based on the following data.

VALIANT (The Valsartan in Acute Myocardial Infarction Trial) *® evaluated the effects of the angiotensin Il receptor antagonist valsartan
(target dose of 160 mg twice daily), the ACEI captopril (target dose of 50 mg three times daily) and the combination of valsartan and
captopril (target dose of 80 mg twice daily and 50 mg three times daily, respectively) over a 2 year period on all-cause mortality in 14,808
high-risk (i.e., signs and symptoms of acute HF, or left ventricular systolic dysfunction) patients within 0.5 to 10 days of an acute MI. The
study reported a similar mortality rate with valsartan as with captopril. The combination of captopril plus valsartan resulted in an increased
incidence of adverse events, without improving survival. Similar results were seen for the composite secondary endpoint of fatal and
nonfatal cardiovascular events (Refer to Table 2). In addition, approximately 70% of patients enrolled were receiving concomitant therapy
with a beta-adrenergic blocker and according to subgroup analysis, there was not an increase in mortality in patients receiving an angiotensin
Il receptor antagonist and ACEI in addition to a beta-adrenergic blocker. The trial was designed to assess equivalency of an angiotensin Il
receptor antagonist compared to an ACEI and according to the results, valsartan can be considered as effective as captopril in reducing all-
cause mortality and fatal and non-fatal cardiovascular events in this patient population.

According to results of OPTIMAAL (Optimal Trial in Myocardial Infarction with the Angiotensin Il Antagonist Losartan),"” a trial with
losartan (target dose 50mg once daily) compared to captopril (target dose 50mg three times daily) in 5477 high-risk (i.e., signs and symptoms
of HF or Q-wave MI) patients with acute MI, the primary endpoint of all-cause mortality was higher (18.2%) in patients on losartan
compared to 16.4% of patients on captopril, with a trend toward statistical significance (RR 1.13; 95% CI 0.99-1.28; P=0.069) after a mean
follow-up of 2.7 years. There was also not a statistically significant difference between treatment groups in the secondary endpoints. Due to
the study design, superiority or non-inferiority of losartan relative to captopril was not shown. As with ELITE I, the target dose of losartan
was thought to be suboptimal in this study.®

A meta-analysis reported that there was not a difference in all-cause mortality or HF hospitalizations with an angiotensin Il receptor
antagonist compared with an ACEI in patients with high risk acute MI. This conclusion was based on results of VALIANT and
OPTIMAAL, although the data were not pooled due to heterogeneity.**

Table 2. Results of VALIANT in Patients with HF and Acute MI?

VALIANT
Valsartan Captopril Valsartan + Captopril HR (vs. captopril
Outcomes ptop ptop ( ptopril) P value
(N=4909) (N=4909) (N=4885) (97.5% Cl)
s 1.00 (0.90-1.11) 0.98
All-cause mortality 979 (19.9%) 958 (19.5%) 941 (19.3%) o
0.98 (0.89-1.09) (combination) 0.73
Combined CV death, 0.95 (0.88-1.03) 0.20
recurrent MI, HF 1529 (31.1%) 1567 (31.9%) 1518 (31.1%) o
hospitalization 0.97 (0.89-1.05) (combination) 0.37
@ Cv=cardiovascular; HR=hazard ratio; MI=myocardial infarction
® Primary endpoint
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Summary of recommendations for use of an angiotensin Il receptor antagonist in patients with diabetes
mellitus (DM) and kidney disease

Type 2 Diabetic Nephropathy

e Data are available that treatment with an angiotensin Il receptor antagonist in patients with type 2 DM with nephropathy [plus HTN
(hypertension) or on additional antihypertensive medications], reduced the composite endpoints of doubling serum creatinine, ESRD
(end-stage renal disease), or death. The ADA (American Diabetes Association), NKF (National Kidney Foundation), and VHA/DoD
Clinical Practice Guideline for the Management of Hypertension in Primary Care also recommend an angiotensin Il receptor antagonist
in this patient population.

DM and Kidney Disease

e National treatment guidelines have also recommended an angiotensin Il receptor antagonist in patients with DM and kidney disease or
nondiabetic kidney disease who are intolerant to an ACEI (refer to Discussion below), although long-term outcomes are not available.
In addition, the NKF Work Group stated that combination of an ACEI and nondihydropyridine CCB, or ACEI and angiotensin Il
receptor antagonist, would be reasonable to reduce proteinuria in patients with DM and HTN, although the VA/DoD Clinical Practice
Guidelines for the Diagnosis and Management of Hypertension in the Primary Care Setting concludes that it is unknown if the
combination of an ACEI and an angiotensin Il receptor antagonist provides an advantage over combination with other antihypertensive
classes. The NKF stated that the benefit of combination ACEI and angiotensin Il receptor antagonist in slowing the progression of
nondiabetic kidney disease required further study in a larger patient population.

Diabetes Mellitus and Kidney Disease Discussion:

In patients with DM and HTN, the ADA recommends initial therapy with an ACEI, diuretic, or beta-blocker, due to their consistent
beneficial effects of reducing CV events in patients with uncomplicated HTN, although any antihypertensive medication may be used. The
ADA also recommends that an angiotensin 11 receptor antagonist can be used if a patient does not tolerate an ACEI.*® The JNC 7 (Seventh
Report of the Joint National Committee on Prevention, Detection, Evaluation and Treatment of High Blood Pressure) states that diuretics,
ACEIs, beta-blockers, CCBs, and angiotensin 11 receptor antagonists have all demonstrated benefit in patients with DM and HTN.'® The
VHA/DoD  Clinical  Practice  Guideline for the Management of Hypertension in  Primary Care (refer to
http://www.ogp.med.va.gov/cpg/HTNO4/HTN_base.htm) recommend a thiazide-type diuretic or an ACEI as initial therapy in patients with
HTN and DM; a beta-blocker, CCB (calcium channel blocker), or angiotensin Il receptor antagonist may be considered as additional or
alternative therapy.

For specific recommendations in patients with DM, the ADA states that an ACEI is recommended in patients with type 1 DM, with or
without HTN, with microalbuminuria or macroalbuminuria.’*  The ACEIs have been reported to be beneficial in patients with type 1 DM
with macroalbuminuria to reduce the combined risk of death, dialysis, or transplantation,”® and in type 1 DM with microalbuminuria to
decrease the progression of kidney disease.?® The long-term effects of the angiotensin 11 receptor antagonists have not been adequately
studied in patients with type 1 DM. The ADA recommends an ACEI or AIIRA in patients with type 2 DM, HTN, and microalbuminuria to
delay progression to macroalbuminuria.’® Treatment with an ACEI in trials of patients with type 2 DM that also included a percentage of
patients with microalbuminuria, have demonstrated a reduction in CV endpoints.®**® Both the ACEIs and the angiotensin Il receptor
antagonists have resulted in a decrease in the progression of kidney disease in patients with type 2 DM and microalbuminuria.**3* As per the
results from IDNT and RENAAL in patients with type 2 DM and macroalbuminuria, the ADA states that an angiotensin Il receptor
antagonist should be strongly considered in this patient population.® An ACEI has been shown to decrease surrogate endpoints in patients
with type 2 DM and macroalbuminuria, but not long-term outcomes, as the ACEIs have not been as extensively studied in this patient
population.®2 According to the ADA, for patients with type 1 or type 2 DM and microalbuminuria or macroalbuminuria, if either an ACEI or
angiotensin 11 receptor antagonist are not tolerated, the other class should be used.*

The NKF K/DOQI (Kidney Disease Outcomes Quality Initiative) Clinical Practice Guidelines on Hypertension and Antihypertensive Agents
in Chronic Kidney Disease recommend an ACEI or angiotensin 1l receptor antagonist in patients with type 1 or 2 DM and microalbuminuria
based on surrogate endpoints. The evidence for this recommendation was graded as strong, due to the benefit seen with these classes in
patients with diabetic nephropathy and due to the long duration of follow-up necessary to determine the long-term benefit in patients with
microalbuminuria. For patients with type 1 DM and macroalbuminuria, ACEls are recommended. An angiotensin Il receptor antagonist is
recommended for patients with type 2 DM and macroalbuminuria. According to the opinion of the NKF Work Group, an ACEI or
angiotensin Il receptor antagonist may be used to delay the progression of kidney disease in patients with type 2 DM and macroalbuminuria,
and an angiotensin Il receptor antagonist may be used in patients with type 1 DM and macroalbuminuria who are unable to tolerate an
ACEIL3* It is recommended that an ACEI be used in patients with nondiabetic kidney disease.***® The NKF strongly recommends treatment
with an angiotensin Il receptor antagonist in patients with nondiabetic kidney disease if a patient is unable to take an ACEI, this based on
short-term studies of surrogate endpoints, therefore grading the evidence as weak. The NKF graded the evidence for combination ACEI and
angiotensin Il receptor antagonist in slowing the progression of nondiabetic kidney disease as weak, requiring further study. The NKF Work
Group stated that combination of an ACEI and angiotensin Il receptor antagonist or an ACEI and nondihydropyridine CCB would be
reasonable to reduce proteinuria in patients with HTN.%*
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The recommendation to use an angiotensin 1l receptor antagonist in patients with type 2 DM and nephropathy are based on the results of two
long-term outcome trials in this patient population. The IDNT (Irbesartan Type 2 Diabetic Nephropathy)® and RENAAL (Reduction of
Endpoints in Patients with NIDDM with the Angiotensin Il Antagonist Losartan)* trials both evaluated the effect of an angiotensin Il
receptor antagonist on the primary endpoint of composite all-cause mortality, doubling of sCr, and ESRD. In IDNT, 1715 patients with
HTN, type 2 DM and nephropathy were randomized to irbesartan 300mg once daily, amlodipine 10mg once daily, or placebo for a mean
follow-up of 2.6 years.*® In RENAAL, 1513 patients with type 2 DM and nephropathy (with over 90% % on antihypertensive medications)
were randomized to losartan 50-100mg once daily (71% received a dosage of 100 mg once daily) or placebo for a mean follow-up of 3.4
years.®” Both trials demonstrated a reduction in the primary endpoint with an angiotensin Il receptor antagonist compared to placebo®® ¥’
and, in IDNT, this endpoint was also significantly reduced compared to amlodipine.®® The secondary endpoints evaluating cardiac events
were not statistically significantly different with an angiotensin 11 receptor antagonist compared to placebo.®: Data from IDNT and
RENAAL are included in Table 3.

Table 3. Results of IDNT and RENAAL Trials in Patients with HTN and DN?

IDNT
Irbesartan Placebo Unadjusted RR c NNT®
Outcomes P value ARR
(N=579) (N=569) (95% Cl) (2.6 years)
Composite all-cause mortality,
ESRD, doubling sCr° 189 (32.6%) 222 (39%) 0.80 (0.66-0.97) 0.02 6.4% 16
Doubling sCr 98 (16.9%) 135 (23.7%) 0.67 (0.52-0.87) 0.003 6.8% 15
ESRD 82 (14.2%) 101 (17.8%) 0.77 (0.57-1.03) 0.07 - -
All-cause mortality 87 (15.1%) 93 (16.3%) 0.92 (0.69-1.23) 0.57 - -
RENAAL
Losartan Placebo Adjusted RR c NNT®
Outcomes P value ARR
(N=751) (N=762) (95% ClI) (3.4 years)
Composite all-cause mortality, o o ] o d
ESRD, doubling sCr® 327 (43.5%) 359 (47.1%) 0.84 (0.72-0.98) 0.02 3.6%
Doubling sCr 162 (21.6%) 198 (26.0%) 0.75 (0.61-0.92) 0.006 4.4% 23
ESRD 147 (19.6%) 194 (25.5%) 0.72 (0.58-0.89) 0.002 5.9% 17
All-cause mortality 158 (21.0%) 155 (20.3%) 1.02 (0.81-1.27) 0.88 - -

4 ESRD=end-stage renal disease; RR=relative risk; sCr=serum creatinine

® Primary endpoint

¢ Calculated value (ARR=absolute risk reduction; NNT=number needed to treat)
¢ NNT not calculable based on crude rates of events

There have also been studies comparing an ACEI to an angiotensin Il receptor antagonist, or evaluating their combination, on surrogate
endpoints of kidney function. The CALM (Candesartan and Lisinopril Microalbuminuira) study compared the effects of candesartan 16mg,
lisinopril 20mg, or the combination on UAE (urinary albumin excretion) and blood pressure in 197 patients with HTN, type 2 DM, and
microalbuminuria for 24 weeks. There was a statistically significant reduction in blood pressure in all treatment groups, with the greatest
reduction in patients on combination therapy. Urinary albumin:creatinine ratio was reduced with candesartan (24%, 0% to 43%; P=0.05),
lisinopril (39%, 20% to 54%; P<0.001), and combination therapy (50%, 36% to 61%; P<0.001). Combination therapy decreased the urinary
albumin:creatinine ratio 34% compared to patients on candesartan alone (P=0.04). The difference between combination therapy and
lisinopril was not statistically significant.*® In the COOPERATE trial, 263 Japanese patients with nondiabetic renal disease were randomized
to losartan 100mg, trandolapril 3mg, or the combination. The combined primary endpoint of doubling serum creatinine concentration or
ESRD occurred in 11% of patients on combination therapy and 23% of patients on losartan (HR 0.40; 95% CI 0.17-0.69; P=0.016), and 23%
of patients on trandolapril (HR 0.38; 95% CI 0.18-0.63; P=0.018).*° There have also been short-term trials in patients with type 1 or 2 DM
and nephropathy, with a greater reduction in albuminuria seen with the combination of an angiotensin Il receptor antagonist and an ACEI,
compared to treatment with an ACEI alone.***® This benefit has also been seen with the combination of an ACEI and NCCB compared to
treatment with either agent alone in a long-term trial of patients with type 2 DM and nephropathy.** When an angiotensin Il receptor
antagonist has been compared to an ACEI in trials including patients with type 1 or 2 DM, and microalbuminuria or macroalbuminuria, there
has been a similar reduction in surrogate endpoints of kidney function between the two treatment groups.*>*°

A meta-analysis of data with the ACElIs and the angiotensin Il receptor antagonist s in patients with diabetic nephropathy showed that there
was a statistically significant reduction in all-cause mortality with the ACEIls vs. placebo (RR 0.79; 95% CI 0.63-0.99; P=0.04). The
difference in all-cause mortality with the angiotensin Il receptor antagonist s was not statistically significant compared to placebo (RR 0.99;
95% CI 0.85-1.17; P=0.95). The reduction in doubling of sCr and ESRD were not statistically significant (P=0.08 and P=0.07, respectively)
with the ACEIls compared to placebo or no treatment. With the angiotensin Il receptor antagonist s, the reduction in doubling of sCr
(P=0.004), ESRD (P=0.001), microalbuminuria to macroalbuminuria (P=0.001), and microalbuminuria to normoalbuminuria (P=0.02) were
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statistically significant compared to placebo or no treatment. The reduction in microalbuminuria to macroalbuminuria (P=0.0007), and
microalbuminuria to normoalbuminuria (P=0.0001) were statistically significant with the ACElIs vs. placebo or no treatment. In the three
trials comparing an ACEI to an angiotensin Il receptor antagonist, there was not a statistically significant difference in renal outcomes (i.e.,
progression from microalbuminuria to macroalbuminuria; regression from microalbuminuria to normoalbuminuria). The meta-analysis
concluded that ACEIs should be used as first-line treatment in patients with diabetic nephropathy due their survival benefit, that which has
yet to be demonstrated with the angiotensin 11 receptor antagonist s.>

Summary of recommendations for use of an angiotensin Il receptor antagonist in patients with HTN

Hypertension

e Per national treatment guidelines, thiazide-type diuretics are the preferred agents for patients with uncomplicated HTN; another class of
agents (e.g., ACEI, beta-adrenergic blocker, or long-acting CCB) reported to have benefits in reducing morbidity or mortality should be
considered in patients who have a contraindication to or are inadequately controlled on a thiazide-type diuretic. These agents may be
used together or in combination with other selected agents to achieve goal blood pressure. An angiotensin Il receptor antagonist may be
used as adjunct treatment in a patient where an ACEI is being utilized in combination therapy with at least one other antihypertensive
agent (e.g., thiazide-type diuretics, beta-adrenergic blockers, long-acting CCBs, etc), where the blood pressure is at or near goal, but is
intolerant to the ACEI ; or when multiple combination therapy does not reach target blood pressure (preferably after documented ACEI
intolerance).

e In a patient who has an indication for an ACEI, per VHA/DoD guidelines, but is intolerant to an ACEI, an angiotensin Il receptor
antagonist may be used to achieve blood pressure control.

Hypertension Discussion:

According to JNC 7% and the VHA/DoD Clinical Practice Guideline for the Management of Hypertension in Primary Care (refer to
http://www.ogp.med.va.gov/cpg/HTNO4/HTN_base.htm), a thiazide-type diuretic is the preferred therapy for patients with uncomplicated
HTN. Another class of agents (e.g., ACEI, beta-adrenergic blockers, CCBs) may be considered in patients who are inadequately controlled,
have a contraindication to a thiazide-type diuretic, or in patients who have an indication for an agent in another antihypertensive class. If the
patient is not able to tolerate an ACEI and does not have an indication with long-term evidence as to its benefit, another antihypertensive
class (other than the angiotensin Il receptor antagonists) may be considered according to the individual needs of the patient; or an angiotensin
Il receptor antagonist may be considered (refer to section on Additional Considerations); or if an angiotensin Il receptor antagonist is
required as additional antihypertensive therapy in a patient who is inadequately controlled or cannot tolerate treatment with first or second
line therapy as described above.

Recommendations for the use of a thiazide-type diuretic are based on the results of placebo-controlled trials, comparison trials, and meta-
analyses. Results of over 40,000 patients with HTN and one other risk factor for CHD (coronary heart disease) enrolled in ALLHAT (The
Antihypertensive and Lipid-Lowering Treatment to Prevent Heart Attack Trial)®® reported that there was not a statistically significant
difference in the primary endpoint of combined coronary heart disease or nonfatal MI between treatment with a thiazide diuretic, an ACEI, or
a dihydropyridine CCB. There was a statistically significant increase in the relative risk of combined CV disease (10%), stroke (15%), and
HF (19%) with an ACEI and an increase in the relative risk of HF (38%) with a dihydropyridine CCB, each compared to a thiazide diuretic.
National treatment guideline recommendations for a thiazide-type diuretic as initial and combination therapy also took into consideration the
somewhat different results that were seen in an open-label blinded endpoint trial of diuretic-based therapy compared to ACEI-based therapy
in the ANBP-2 (Second Australian National Blood Pressure) study. In this trial of over 6,000 patients with HTN (8% CHD; 5% stroke; mean
age 72 years; 100% white), treatment with an ACEI-based regimen reduced the primary endpoint of all CV events or death from any cause
(HR 0.89; 95% CI 0.79 to 1.00; P=0.05); this difference was statistically significant for males but not females.>?> There has not been a long-
term outcome trial comparing a thiazide diuretic with an angiotensin Il receptor antagonist in patients with HTN.

Three major clinical trials have been published evaluating treatment with an angiotensin Il receptor antagonist in patients with HTN. Results
of LIFE (Losartan Intervention for Endpoint reduction in hypertension study)®® reported that treatment with losartan reduced the composite
endpoint of CV death, MI, and stroke compared to atenolol, in 9193 patients with HTN and left ventricular hypertrophy (LVH). When the
components of the primary endpoint were analyzed separately, only the difference in fatal and non-fatal stroke achieved statistical
significance (refer to Table 4). In a prespecified subgroup of 1195 patients with concomitant DM, the primary endpoint of composite CV
death, MI, and stroke were statistically significantly reduced (ARR 5.3%) with losartan compared to atenolol.>*

Details of the VALUE (Valsartan Antihypertensive Long-Term Use Evaluation) trial® are also presented in Table 4. This trial compared
treatment with valsartan to amlodipine in 15,245 patients with HTN at high risk for cardiac events. After a mean follow-up of 4.2 years,
there was no statistically significant difference in the primary endpoint of combined cardiac mortality and morbidity, nor in any of the pre-
specified secondary outcome measures except for a 23% reduction in new onset type 2 DM with valsartan compared to amlodipine in patients
without DM at baseline (P<0.0001). There was a statistically significant 19% increase in fatal and non-fatal M1 with valsartan compared to
amlodipine (P=0.02). When evaluating blood pressure control, there was a statistically significantly lower blood pressure (4.0/2.1 mm Hg at
1 month; 1.5/1.3 mm Hg at 1 year) in the amlodipine group compared to valsartan (P<0.001).
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In SCOPE (The Study on Cognition and Prognosis in the Elderly),*® 4964 patients with HTN were randomized to treatment with candesartan
8mg to 16mg once daily or placebo (open-label antihypertensive therapy added according to protocol with 84% of patients in the placebo
group and 75% in the candesartan group receiving additional antihypertensive therapy). After a mean duration of 3.7 years, the primary
endpoint of first major CV event (CV death, non-fatal M| or non-fatal stroke) was not significantly different between the two treatment
groups. Only the risk of non-fatal stroke (of the pre-specified secondary endpoints) was statistically significantly reduced by 27.8% with
candesartan compared to the placebo group (P=0.04). There was also a statistically significant greater mean reduction in blood pressure of
3.2/1.6 mm Hg with candesartan compared to the control group (P<0.001).

Table 4. Results of LIFE and VALUE Trials in Patients with HTN®

LIFE
Outcomes Losartan Atenolol Adjusted HR b value ARR NNT®
(N=4605) (N=4588) (95% ClI) (4.8 years)
ﬁgr:t‘gﬁf,i‘timc;rokeb 508 (11%) 588 (13%) 0.87 (0.77-0.98) 0.021 1.79% 56
CV mortality 204 (4%) 234 (5%) 0.89 (0.73-1.07) 0.206 - -
Fatal or non-fatal stroke 232 (5%) 309 (7%) 0.75 (0.63-0.89) 0.001 1.7% 59
M 198 (4%) 188 (4%) 1.07 (0.88-1.31) 0.491 - -
Total mortality 383 (8%) 431 (9%) 0.90 (0.78-1.03) 0.128 - -
VALUE
Outcomes Valsartan Amlodipine HR b value ARR® NNH®
(N=7649) (N=7596) (95% CI) (4.2 years)
%‘(’)r:t‘gl‘i’;”aenfjarfg’r‘gi diy” 810 (10.6%) 789 (10.4%) 1.04 (0.94-1.15) 0.49 - -
M 369 (4.8%) 313 (4.1%) 1.19 (1.02-1.38) 0.02 - 142
HF 354 (4.6%) 400 (5.3%) 0.89 (0.77-1.03) 0.12 - -
Stroke 322 (4.2%) 281 (3.7%) 1.15 (0.98-1.35) 0.08 - -
All-cause mortality 841 (11.0%) 818 (10.8%) 1.04 (0.94-1.14) 0.45 - -

@ Cv=cardiovascular; HF=heart failure; HR=hazard ratio; MI=myocardial infarction
® Primary endpoint
¢ Calculated value (ARR=absolute risk reduction; NNH=number needed to harm; NNT=number needed to treat)

Although the results from one of these trials showed that an angiotensin Il receptor antagonist may be preferable to a beta-adrenergic blocker
in patients with HTN and LVH, or placebo in another trial in patients with HTN in decreasing the risk of stroke, or no difference compared to
treatment with a dihydropyridine CCB except for decrease in new onset DM and increased risk of MI; results of comparison trials between an
angiotensin Il receptor antagonist and a thiazide-type diuretic or an ACEI in patients with HTN are not available. Results of three meta-
analysis with the various antihypertensive classes including data with the angiotensin Il receptor antagonists, showed that none of the
antihypertensive classes were superior to a thiazide-type diuretic for all CV related outcomes and death;®’ there was a reduction in stroke, HF,
and major CV events with an angiotensin Il receptor antagonist compared to controls;>® and that greater reduction in blood pressure
accounted for the difference in benefit of the angiotensin 11 receptor antagonists on stroke compared to control therapy.>
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Additional Considerations

ACEI Induced Cough

e |f a patient develops cough on an ACEI and they do not have a specific indication for an ACEI, clinicians should consider an alternative
antihypertensive therapy (e.g., diuretics, beta-adrenergic blockers, CCBs) unless contraindicated. Use of an AIIRA may be considered
in patients who have a specific indication for an ACEI (e.g., systolic HF, evidence of HF with recent MI) where an angiotensin 11
receptor antagonist has either been reported to be equivalent to an ACEI or demonstrated a reduction in long-term outcomes of
morbidity and mortality in a similar patient population AND where the patient is unable to tolerate an ACEI due to cough. Patients with
a history of cough associated with an ACEI may experience improvement if switched to fosinopril. Patients should be reevaluated once
prescribed an angiotensin 1l receptor antagonist since there is a slight chance that patients may develop a cough with these agents as
well.

ACEI Induced Cough Discussion:

The incidence of cough with an ACEI is estimated to be anywhere from 0.5 to 39%.%° The cough associated with an ACEI has been
described as dry, nonproductive, persistent, beginning with a tickling sensation, and often worse at night. The onset is usually within the first
week of ACEI therapy and continues throughout treatment, resolving within a few days to 4 weeks after the ACEI is discontinued. The
cough is not usually dose-dependent, although in some instances it may be eliminated with a reduction in dose. Since therapy with an ACEI
has proven valuable, it is important to consider alternative diagnoses (e.g, asthma, chronic obstructive pulmonary disease, allergic rhinitis,
upper respiratory tract infection, heart failure, gastroesophageal reflux disease) before a diagnosis of ACEI-induced cough is made. If
congestion is present, which is often noted in patients with HF, adjustment of the diuretic dose may relieve symptoms due to congestion,
allowing the ACEI to be continued. In SOLVD (evaluating patients with HF), cough was reported in 37% of patients treated with enalapril
compared to 31% of patients randomized to placebo.®’ In V-HeFT Il, 37% of HF patients on enalapril complained of cough compared to
29% receiving HYD/ISDN (Hydralazine and isosorbide dinitrate).5? Patients who experienced cough with an ACEI were found to have a
significant decrease in frequency, severity, index, and characteristics of the cough when switched to fosinopril 5%

On the other hand, the incidence of cough associated with the angiotensin 11 receptor antagonists is similar to placebo (1.6%).%° In the ELITE
Study, 3.8% of patients on an ACEI withdrew from the study due to complaints of cough compared to 0% of patients treated with an
angiotensin II receptor antagonist.® In the CHARM-Alternative trial, over 70% of patients randomized to candesartan experienced previous
intolerance to an ACEI due to cough. In this trial, cough was the reason for discontinuation in 0.2% of patients on candesartan compared to
0.4% patients on placebo.* A number of trials evaluating an angiotensin Il receptor antagonist in patients with previous ACEI induced
cough showed that patients treated with an angiotensin Il receptor antagonist complained of cough similar to that seen with placebo (15.6%-
36.7% angiotensin Il receptor antagonist, 9.7%-31.4% placebo), but statistically significantly less than seen when an ACEI was included (60-
97%).%"  There is a slight chance that patients who are unable to tolerate treatment with an ACEI due to cough may develop a cough with
an angiotensin 11 receptor antagonist.”

Angioedema
e Anangiotensin Il receptor antagonist should be used with caution in patients who have previously experienced angioedema on an ACEI.

Angioedema Discussion:

The incidence of angioedema in patients taking ACEIs is approximately 0.1-1.2%. The exact mechanism is unknown; in ACEIs, it is thought
to be related to bradykinin accumulation. Angioedema has been reported with the angiotensin Il receptor antagonists but to a much lesser
degree than ACEls. In the CHARM-Alternative trial with candesartan in patients with HF and a history of ACEI intolerance, 3 of 1013
patients randomized to candesartan experienced angioedema. One of these patients required discontinuation of the drug (0.1%). All 3 cases
occurred out of the 39 patients who previously experienced angioedema or anaphylaxis on an ACEI (7.7%). None of the 1015 patients who
received placebo experienced angioedema.'* There have been a number of published case reports of angioedema in patients treated with an
angiotensin 11 receptor antagonist.” % In approximately one third of these cases, the patients previously experienced angioedema with an
ACEI. Therefore, an angiotensin 1l receptor antagonist should be used with caution in patients who have previously experienced
angioedema,’* 82.83.85

Hyperkalemia

e Itis unclear if treatment with an angiotensin Il receptor antagonist is an appropriate alternative in patients who develop hyperkalemia
with an ACEI since they may experience the same adverse effect with an angiotensin 1l receptor antagonist. An alternative class of
antihypertensive agent is recommended or the addition of a diuretic may be considered to offset the hyperkalemia. If use of a diuretic is
contraindicated or is not effective, an angiotensin Il receptor antagonist may be considered instead of an ACEI, under close monitoring,
in patients with moderate renal insufficiency who develop hyperkalemia on an ACEI and who have a strong indication for an ACEI.
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Hyperkalemia Discussion:

The angiotensin 1l receptor antagonists, like the ACEIs, decrease release of aldosterone from the adrenal cortex, which can lead to decreased
potassium excretion. It is unclear at this time if treatment with an angiotensin Il receptor antagonist would be an appropriate alternative in
patients who develop hyperkalemia on an ACEI. In SOLVD, hyperkalemia with potassium levels greater than 5.5 mmol/L was reported in
6.4% of patients on enalapril compared to 2.5% of patients on placebo." In the ELITE Study, an increase in serum potassium of > 0.5
mmol/L above baseline was observed in 22.7% patients receiving captopril compared to 18.8% of patients on losartan.®  The proportion of
patients with potassium levels > 5.5 mmol/L did not differ significantly among the treatment groups in the RESOLVD Pilot Study.® In the
CHARM-Overall programme, hyperkalemia resulted in discontinuation of study drug in 2.2% of patients on candesartan compared to 0.6%
patients on placebo (P<0.0001). In the overall analysis, 41% of patients received concomitant treatment with an ACEI and approximately
17% were on spironolactone.’’ The VAL-K Study Group reported that the change in serum potassium was not significantly different in
patients on lisinopril compared to valsartan with mild renal insufficiency. In patients with moderate renal insufficiency with a GFR
(glomerular filtration rate) < 60mL/min/1.73 m?, there was a significant increase of 0.28 mEg/L (P=0.04) above baseline (4.6 mEg/L) with
lisinopril. The increase of 0.12 mEg/L seen with valsartan in this subgroup was not significant (P=0.1).

Renal Failure
e Itis unknown if an angiotensin Il receptor antagonist can be used as an alternative in patients where treatment with an ACEI is limited
due to renal dysfunction or in a patient who develops renal dysfunction as a result of treatment with an ACEI. As with the ACEIs,

similar precautions are recommended for the angiotensin Il receptor antagonists in patients with renal artery stenosis.

Renal Failure Discussion:

In patients whose renal function may depend upon the activity of the renin-angiotensin-aldosterone system, treatment with the angiotensin Il
receptor antagonists and ACEIs have been associated with acute renal failure. These drugs are capable of reducing intraglomerular filtration
pressure by causing dilation of the efferent renal arterioles. As with the ACElIs, similar precautions are recommended for the angiotensin 11
receptor antagonists in patients with renal artery stenosis. In ELITE, where the primary endpoint was the effect of treatment on serum Cr (>
0.3mg/dL increase), there was no difference between treatment with an ACEI vs. an angiotensin Il receptor antagonist in the rise in serum
creatinine during continued treatment. It is unknown if an angiotensin II receptor antagonist can be used as an alternative in patients where
treatmggt with an ACEI is limited due to renal dysfunction or in a patient who develops renal dysfunction as a result of treatment with an
ACEL.
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