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Analyses of subgroups:  

The treatment effects observed in subgroups in this study generally parallel the findings in the 
overall population of study SH-AHS-0006 and paralleled the subgroup analysis in the pooled 
analysis of the three component studies in the CHARM program (SH-AHS-pooled).  The 
beneficial effects of candesartan in reducing CV death and hospitalization due to heart failure 
was generally consistent across important patient subgroups including sex, race, region, CHF 
etiology, baseline NYHA class, baseline LVEF and concomitant medications.  While there was a 
statistically significant interaction for age, the direction of the effect was in favor of candesartan 
across the age groups. 
 
Reviewer’s comment:  The United States was the country contributing the largest number of 
patients to the CHARM-Programme studies.  In the CHARM-Alternative (SH-AHS-0003) the 
treatment effect was in the direction favoring candesartan (HR 0.811, 95% CI 0.605 -1.087, P= 
0.162).  In the CHARM-Added (SH-AHS-0006) study, the HR for the primary efficacy variable 
was 1.019 (95% CI 0.798-1.303, P=0.877), which is not consistent with the findings of the 
CHARM-Alternative study.  Taken together, studies SH-AHS-0003 and SH-AHS-0006 (pooled 
analysis) demonstrated a treatment effect in the direction favoring candesartan for the US 
patients (HR 0.928, 95% CI 0.769 -1.119, P= 0.433).  
 
Resource utilization data for patients hospitalized with a CV diagnosis:  number of 
hospitalizations, length of stay, level of hospital care and any major CV procedures performed  
 
Table 156 summarizes the number of hospitalizations and overall length of stay for hospitalized 
patients where the primary reason for the hospitalization was stated by the investigator as 
cardiovascular.  
 
Table 156  Total number and total duration (days) of hospitalizations and percentage of time on each unit of 
care subdivided with respect to treatment and primary reason for hospitalization.  ITT/Safety population 
(SH-AHS-0003) 

 
 

Information on length of stay by type of ward was recorded for 1,882 hospitalizations (879 in the 
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candesartan group, 1,003 in the placebo group) where the primary reason for hospitalization was 
reported as cardiovascular. Patients in the candesartan group spent fewer days in hospital (6,973 
days) than patients in the placebo group (9,216 days) (Table 156).  
 
When hospitalized, the candesartan patients spent proportionally more days in more resource 
intensive care than the placebo patients (intensive care 25.0 vs. 15.7% of days, intermediate care 
25.8 vs. 28.8% of days and general care 49.2 vs. 55.6% of days). (Table 156)   
 
Reviewer’s comment:  This is different than the finding in my review of the CHARM-Added 
(SH-AHA-0006) study (item 6.1.4.3, page 68) which showed that patients in the candesartan 
group stayed fewer days (a total of 10,061 days) in hospital compared to patients in the placebo 
group (a total of 12,073 days), with the candesartan-treated group spending fewer days than the 
placebo-treated group in higher levels of medical care (intensive care 18.8 vs. 19.4% of days, 
intermediate care 25.9 vs. 26.2% of days) but not general care (55.3 vs. 54.4% of days).    
 
Drug-drug and drug-disease interactions:  

The subgroup analyses showed that the positive effects of candesartan were similar in different 
age groups, in males and females, diabetics and non-diabetics, and in patients with or without a 
diagnosis of hypertension. 
 
Candesartan reduced the risk of cardiovascular death or CHF hospitalization in all predefined 
subgroups and there was no evidence of heterogeneity of treatment effect (Pooled CHARM 
program report).  
 
The protocol specified that for patients for whom therapy with a β-blocker or spironolactone was 
considered, these treatments were initiated and the dose levels stabilized before patients were 
randomized into the clinical trial to receive candesartan or placebo.   
 
Table 157 shows that for the primary endpoint of CV death or CHF hospitalization, there was a 
statistically significant reduction in relative risk (RRR) for patients treated with candesartan 
which was associated with non-use of β-blockers at baseline (RRR =34.3%, P<0.001), during 
the study (RRR =39.0%, P<0.001) and at the visit preceding the event (RRR=35.1%, P<0.001). 
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Table 157   CV death or hospitalization due to CHF (confirmed adjudicated) by use of β-blockers in study 
SH-AHS-0003.  Comparison of candesartan vs. placebo with Cox regression.  ITT/Safety population. 

 
 

 

 

 
Relationship of dose of candesartan to use or non-use of β-blockers in the treatment of CHF 

On November 24 2004, the sponsor submitted a response to my request for data related to the 
primary and principal secondary efficacy endpoints according to dose level of candesartan in 
relation to patients receiving or not receiving β-blockers at baseline. These analyses consider 
dose level of candesartan consistent with the sub-group analyses presented in the submission. For 
the dose analyses, I used the definition for high candesartan dose as 16 mg or 32 mg and low 
dose candesartan as 4 mg or 8 mg. Dose level was determined as described in the submission as 
a patient's last dose (if the patient had no event), or, if the patient had an event, as the last dose 
prior to the event. The category “no-study drug” was used to classify patients who were not on 
study drug at the visit prior to the event or not on study drug at the last visit if they had no event.  
 
Primary efficacy endpoint of CV mortality or CHF hospitalization (confirmed, adjudicated):  The 
proportion of patients who reached the primary efficacy endpoint while on high or low dose 
candesartan with or without concomitant β-blockers at baseline are given in Table 158.  It 
appears that there is a dose-related response, the event rates being lower in the high dose (16 and 
32 mg) candesartan groups compared to the low dose (4 and 8 mg) candesartan groups for both 
patients receiving β-blockers and those not receiving β-blockers.   
 
The event rates in patients receiving β-blockers are generally lower than in those not receiving 
β-blockers for the sub-populations of patients receiving “high dose” candesartan, “low dose” 
candesartan or no candesartan at the visit prior to the event.  
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Table 158  The numbers and event rates (primary efficacy endpoint of CV mortality or CHF hospitalization, 
confirmed, adjudicated) of patients who did or did not receive β-blockers at baseline – CHARM-Alternative 
(SH-AHS-0003) Study 

 

 
CCHD =candesartan high dose (16 mg, 32 mg) CCLD =candesartan low dose (4 mg, 8 mg); CC00 =Not on candesartan at 
event or last visit; a Dose of study drug preceding the event (or at last visit if no event occurred) 

 
 
The secondary efficacy endpoint of all-cause mortality or CHF hospitalization (Table 159), and 
for secondary efficacy endpoint of CV mortality or CHF hospitalization or non-fatal MI (Table 
160) also show similar findings. 
 
The above findings suggest that (i) in the absence of candesartan (cells A3), CHF patients treated 
with β-blockers at baseline have lower event rates than those not treated with β-blockers, and (ii) 
that when these CHF patients are receiving candesartan at low or high doses, too, those treated 
with β-blockers at baseline have lower event rates than those not treated with β-blockers.   
 
This finding is also similar to that in my review of the CHARM-Added (SH-AHS-0006) study. 
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Table 159  The numbers and event rates (secondary efficacy endpoint of all-cause mortality or CHF 
hospitalization, confirmed, adjudicated) of patients who did or did not receive β-blockers at baseline – 
CHARM-Alternative (SH-AHS-0003) Study 

 

 
CCHD =candesartan high dose (16 mg, 32 mg) CCLD =candesartan low dose (4 mg, 8 mg); CC00 =Not on candesartan at 
event or last visit; a Dose of study drug preceding the event (or at last visit if no event occurred) 

 
Table 160  The numbers and event rates (secondary efficacy endpoint of CV mortality or CHF hospitalization 
or non-fatal MI, confirmed, adjudicated) of patients who did or did not receive β-blockers at baseline – 
CHARM-Alternative (SH-AHS-0003) Study 

 

 
CCHD =candesartan high dose (16 mg, 32 mg) CCLD =candesartan low dose (4 mg, 8 mg); CC00 =Not on candesartan at 
event or last visit; a Dose of study drug preceding the event (or at last visit if no event occurred) 
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However, there are many caveats to these findings: 
(i) Such “within treatment group” analyses are subject to confounding, which limits the 

ability to interpret findings. 
(ii) Dose level comparisons may not be valid because in the CHARM studies, patients were 

not randomized to dose level.  
(iii) The observation time will differ by dose level, particularly because the protocol-specified 

dose escalation treatment regimen means that after the first dose level, the experience at 
subsequent dose levels is conditional on the experience at the prior dose levels. For 
example, a patient hospitalized for CHF in the first 2 weeks would be assigned to the 4 
mg dose level and is removed from the risk set. The patient is now no longer at equal risk 
for hospitalization at any other dose level. Furthermore, this same patient could complete 
the study at a higher dose and appear in the candesartan high-dose group for the endpoint 
of discontinuation for an adverse event.  

(iv) With regard to other heart failure treatments at baseline, there was no randomization to 
any treatment including β-blockers (Yes/No) or spironolactone (Yes/No). 

 
 
Relationship of dose of candesartan to the primary and secondary efficacy endpoints in patients 
receiving or not receiving spironolactone 

Table 161 shows that for the primary endpoint of CV death or hospitalization due to CHF, there 
was a statistically significant reduction in relative risk for patients treated with candesartan 
which was associated with non-use of spironolactone at baseline, during the study or at the visit 
preceding the event.   
 
Table 161   CV death or hospitalization due to CHF (confirmed adjudicated) by use of spironolactone in 
study SH-AHS-0006.  Comparison of candesartan vs. placebo with Cox regression.  ITT/Safety population. 

 
 

 

 
------------------------------------------------------------------------------- 

 

On November 24 2004, the sponsor submitted a response to my request for data related to the 
primary and principal secondary efficacy endpoints according to dose level of candesartan in 
relation to patients receiving and not receiving spironolactone at baseline.  
 
Primary efficacy endpoint of CV mortality or CHF hospitalization (confirmed, adjudicated):  The 
proportion of patients who reached the primary efficacy endpoint while on high or low dose 
candesartan with or without spironolactone are shown in Table 162.  It appears that there is a 
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dose-related response, the event rates being lower in the high dose (16 and 32 mg) candesartan 
groups compared to the low dose (4 and 8 mg) candesartan groups for both patients receiving 
spironolactone and those not receiving spironolactone.   
 
However, the event rates in patients receiving spironolactone are generally higher than in those 
not receiving spironolactone for the sub-populations of patients receiving “high dose” 
candesartan, “low dose” candesartan or no candesartan at the visit prior to the event.  
 
The secondary efficacy endpoint of all-cause mortality or CHF hospitalization (Table 163), and 
for secondary efficacy endpoint of CV mortality or CHF hospitalization or non-fatal MI (Table 
164) also show similar findings. 
 
The above findings suggest that (i) in the absence of candesartan (cells A3), CHF patients treated 
with spironolactone at baseline had higher event rates than those not treated with spironolactone, 
and (ii) that when these CHF patients are receiving candesartan at low or high doses, too, those 
treated with spironolactone at baseline have higher event rates than those not treated with 
spironolactone.   
 
This finding is similar to that in my review of the CHARM-Added (SH-AHS-0006) study. 
 
 
Table 162 The numbers and event rates (primary efficacy endpoint of CV mortality or CHF hospitalization, 
confirmed, adjudicated) of patients who did or did not receive spironolactone at baseline – CHARM-
Alternative (SH-AHS-0003) Study 

 

 
CCHD =candesartan high dose (16 mg, 32 mg) CCLD =candesartan low dose (4 mg, 8 mg); CC00 =Not on candesartan at 
event or last visit; a Dose of study drug preceding the event (or at last visit if no event occurred) 

 
 



Clinical Review 
Khin Maung U, MD 
N20-838/SE1-024 
Atacand® (Candesartan cilexetil) tablets 
 

Page 207  
 

Table 163  The numbers and event rates (secondary efficacy endpoint of all-cause mortality or CHF 
hospitalization, confirmed, adjudicated) of patients who did or did not receive spironolactone at baseline – 
CHARM-Alternative (SH-AHS-0003) Study 

 

 
CCHD =candesartan high dose (16 mg, 32 mg) CCLD =candesartan low dose (4 mg, 8 mg); CC00 =Not on candesartan at 
event or last visit; a Dose of study drug preceding the event (or at last visit if no event occurred) 

 
Table 164  The numbers and event rates (secondary efficacy endpoint of CV mortality or CHF hospitalization 
or non-fatal MI, confirmed, adjudicated) of patients who did or did not receive spironolactone at baseline – 
CHARM-Alternative (SH-AHS-0003) Study 

 

 
CCHD =candesartan high dose (16 mg, 32 mg) CCLD =candesartan low dose (4 mg, 8 mg); CC00 =Not on candesartan at 
event or last visit; a Dose of study drug preceding the event (or at last visit if no event occurred) 
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However, the same caveats (as that for the dose-response relationship of candesartan to the 
primary and secondary efficacy endpoints) apply to these findings: 
(i) Such “within treatment group” analyses are subject to confounding, which limits the 

ability to interpret findings. 
(ii) Dose level comparisons may not be valid because in the CHARM studies, patients were 

not randomized to dose level.  
(iii) The observation time will differ by dose level, particularly because the protocol-specified 

dose escalation treatment regimen means that after the first dose level, the experience at 
subsequent dose levels is conditional on the experience at the prior dose levels. For 
example, a patient hospitalized for CHF in the first 2 weeks would be assigned to the 4 
mg dose level and is removed from the risk set. The patient is now no longer at equal risk 
for hospitalization at any other dose level. Furthermore, this same patient could complete 
the study at a higher dose and appear in the candesartan high-dose group for the endpoint 
of discontinuation for an adverse event.  

 
With regard to other heart failure treatments at baseline, there was no randomization to any 
treatment including β-blockers (Yes/No) or spironolactone (Yes/No). 
 
Relationship of dose of candesartan to the primary and secondary efficacy endpoints in patients 
receiving or not receiving digitalis glycosides 
 
The sponsor submitted that patients who were on digitalis glycosides had their dose levels 
stabilized before they were randomized into the clinical trial to receive candesartan or placebo. 
 
Table 165 shows that for the primary endpoint of CV death or hospitalization due to CHF, there 
was a statistically significant reduction in relative risk for patients treated with candesartan 
which was associated with use of digitalis glycosides at baseline (RRR = 24.1%, P=0.006), 
during the study (RRR = 26.2%, P<0.001) and at the visit preceding the event (RRR = 19.5%, 
P=0.025).   
 
Table 165  CV death or hospitalization due to CHF (confirmed adjudicated) by use of digitalis glycoside in 
study SH-AHS-0003.  Comparison of candesartan vs. placebo with Cox regression.  ITT/Safety population. 
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Conclusions: 

Candesartan significantly reduced CV death or the first occurrence of a CHF 
hospitalization (P<0.001).  

Candesartan significantly reduced all-cause death or the first occurrence of a CHF 
hospitalization (P= 0.001).  

Candesartan significantly reduced all-cause death or the first occurrence of a CHF 
hospitalization or non-fatal myocardial infarction (P<0.001).  

Candesartan significantly reduced cardiovascular death or the first occurrence of a CHF 
hospitalization or a non-fatal myocardial infarction or a coronary revascularization 
procedure (P< 0.001).  

Candesartan did not reduce all-cause death or the first occurrence of all-cause 
hospitalization (P= 0.114).  

Candesartan did not reduce all-cause death (P= 0.105).  

Candesartan did not reduce the first occurrence of hospitalization (P= 0.107).  

Candesartan did not reduce the number of fatal and non-fatal MIs (P= 0.199). 

Candesartan significantly improved NYHA classification from randomization to the LVCF 
(P= 0.008).  
 
Summary of Efficacy Results:  

Candesartan treatment significantly reduced cardiovascular death or hospitalization due to CHF 
(HR 0.77, 95% CI 0.67 to 0.89, P< 0.001). This corresponds to a relative risk reduction of 
23.2%. The effect appeared early and was sustained throughout the study period. The two 
secondary outcomes included in the confirmatory analysis were also significantly reduced by 
treatment with candesartan. The relative risk reduction for all-cause death or hospitalization due 
to CHF was 20.2% (HR 0.80, 95% CI 0.70 to 0.92, P= 0.001),and for CV death or 
hospitalization due to CHF or non-fatal MI the relative risk reduction was 21.8% (HR 0.78, 95% 
CI 0.68 to 0.90, P< 0.001).  
 
The individual components CV death (relative risk reduction 15%, P= 0.072), hospitalization due 
to CHF (relative risk reduction 32%, P< 0.001) and all-cause death (relative risk reduction 13%, 
P= 0.105) all contributed to the benefit of candesartan as described by the respective composite 
endpoints. However, there was no reduction in non-fatal MI. 
 
Symptoms of heart failure according to NYHA classification improved significantly during 
candesartan treatment compared to placebo (P= 0.008).  The incidence of diagnosed onset of 
diabetes mellitus during the follow-up period was numerically reduced by candesartan (HR 0.79, 
95% CI 0.53 to1.18, P= 0.254).  Fewer patients in the candesartan group (49, 4.8%) than in the 
placebo group (70, 6.9%) developed atrial fibrillation (95% CI – 4.1 to 0.0, P= 0.048). 
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SAFETY RESULTS  
 
Extent of exposure 
 
A total of 2,028 patients (646 females and 1,382 males) were randomized into the study; all were 
included in the ITT/safety population. Patients who received incorrect investigational product 
during any part of the study (7 patients) were included in the analyses according to the group to 
which they were randomized. The incorrect investigational product administration lasted for a 
maximum of 21 days. Duration of treatment was defined as the time from the first day of 
treatment to the last day of treatment, regardless of temporary discontinuations of the 
investigational product. The last day of treatment was either the day the patient completed or 
withdrew from the study or died, or, if the investigational product was discontinued prematurely, 
the date of the permanent discontinuation. An overview of exposure is presented in Table 166, 
including data on the number of patients who completed or discontinued the study. 
 

Table 166  Overview of exposure. ITT/Safety population (SH-AHS-0003) 

 
a
Race is presented according to the four race groups Caucasian ( including European origin, South Asian and 

Arab/ Middle East), Black, Oriental ( including Oriental and Malay) and Other.  
 
The median duration of patient follow-up in the study was 33.8 months for patients randomized 
to candesartan and 33.6 months for patients randomized to placebo. The median duration of 
exposure of the investigational product was 29.5 months in the placebo group and 29.4 months in 
the candesartan group. 
 
A total of 824 (81.3%) patients in the candesartan group started treatment on 4 mg once daily 
and 189 (18.7%) patients started on 8 mg once daily at randomization (baseline). A total of 1,313 
(64.7%) patients (candesartan 666, 65.8%; placebo 647, 63.7%) received the investigational 
product for 24 months or more.  52.2% of the candesartan patients (58.9% of those still receiving 
the investigational product) were treated with the target dose 32 mg once daily at 6 months (visit 
5). The mean dose in the candesartan group was 23.2 mg at 6 months. At the end of treatment 
(LVCF) 44.1% (60.3% of those still treated with candesartan) received 32 mg candesartan once 
daily. The mean candesartan LVCF dose was 23.1 mg. 
 
Adverse events  
 
Permanent discontinuations are defined as patients who discontinued treatment with the 
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investigational product permanently, were alive > 5 days after treatment discontinuation and 
were not on the investigational product at the closing visit.  However, if the investigational 
product was permanently discontinued, the patient still remained in the study and SAEs were 
reported during the whole study period.  
 
In the descriptive analyses, patients who had a reduction of the dose of the investigational 
product and later permanently discontinued the investigational product for the same reason were 
counted only in the category of discontinuation; whereas, for the exploratory analyze, these 
patients were counted as having a reduction of the dose of the investigational product as well as 
having discontinued treatment with the investigational product. As a result of this difference, the 
rates of dose reductions were higher in the exploratory safety analyses.  
 
Categories of adverse events  
 
AEs were reported by 73.6% (747) of the patients randomized to placebo, and by 73.1% (741) of 
the patients randomized to candesartan during study. In the placebo group 29.2% (296) of the 
patients had fatal SAEs and 64.4% (654) of the patients experienced non-fatal SAEs, compared 
with the candesartan group where 26.3% (266) of the patients had fatal SAEs and 61.1% (619) of 
the patients had non-fatal SAEs. The investigational product was prematurely discontinued due 
to AEs for 19.4% (197) of the patients in the placebo group and for 21.7% (220) of the patients 
in the candesartan group. The investigational product was reduced in dose due to AEs for 76 
(7.5%) patients in the placebo group and for 157 (15.5%) patients in the candesartan group. A 
summary of adverse events by category is presented in Table 167. 
 

Table 167  Number (%) of patients who had at least one adverse event in any category, and 
total numbers of adverse events. ITT/Safety population (SH-AHS-0003)  

 
 
Most common adverse events:  

The most commonly reported AEs (Table 168) in the placebo group during study were cardiac 
failure/cardiac failure aggravated (359, 35.4%), angina pectoris/ angina pectoris aggravated (120, 
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11.8%), sudden death (106, 10.4%) and renal function abnormal/ renal dysfunction aggravated 
(50, 4.9%). The most commonly reported AEs in the candesartan group during study were 
cardiac failure/cardiac failure aggravated (280, 27.6%), hypotension (193, 19.1%) and renal 
function abnormal/ renal dysfunction aggravated (141, 13.9%). 
 

Table 168  Number (%) of patients with the most commonly reporteda AEs, sorted by descending 
frequency in the total population during study.  ITT/Safety population (SH-AHS-0003)  

 
 
 
Deaths:  

562 patients died during the study, of whom 296 (29.2%) were randomized to placebo and 266 
(26.3%) randomized to candesartan. For 5 of the patients who died (Site-Patient number: 201-
13446, 653-12566, 1006-10801, 1406-22827, 1531-20373), the death was incompletely 
documented (vital status only without specified cause of death). However, all deaths are included 
in the analysis. One of the patients in the candesartan group had an SAE with fatal outcome with 
date of death after the patient’s closing visit. Thus, the death of this patient is included in the 
descriptive safety results, but not in the exploratory results.  
 
The most common fatal SAEs are presented in Table 169.  The most commonly reported fatal 
AE in both treatment groups during study was sudden death, reported for 10.4% (106) of the 
patients in the placebo group and for 7.9% (80) in the candesartan group. Cardiac failure/ cardiac 
failure aggravated was the second most common fatal AE, reported for 9.0% (91) of the patients 
in the placebo group and for 7.6% (77) in the candesartan group, respectively. 
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Table 169  Number (%) of patients with the most commonly reporteda AEs leading to death, sorted by 
descending frequency in the total population during study. ITT/ Safety population (SH-AHS-0003)  

 
 

Serious adverse events other than deaths:  

Non-fatal SAEs were reported in 64.4% (654) of the patients in the placebo group during study 
and in 61.1% (619) of the patients in the candesartan group during study. The most common 
non-fatal SAEs are presented in Table 170.   
 

Table 170  Number (%) of patients with the most commonly reporteda SAEs other than death, sorted 
by descending frequency in the total population during study. ITT/Safety population (SH-AHS-0003)  
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The most commonly reported non-fatal SAEs in the placebo group during study were cardiac 
failure/cardiac failure aggravated (334, 33.0%), angina pectoris/angina pectoris aggravated (120, 
12.0%) and arrhythmia ventricular (79, 7.8%). The most commonly reported non-fatal SAEs in 
the candesartan group during study were cardiac failure/cardiac failure aggravated (251, 25.0%), 
angina pectoris/angina pectoris aggravated (122, 12.0%) and hypotension (88, 8.7%). 
 
Discontinuations due to adverse events:  

The investigational product was permanently discontinued due to AEs in 19.4% (197) of the 
patients in the placebo group and in 21.7% (220) of the patients in the candesartan group. The 
most common AEs leading to discontinuation of investigational product are presented in Table 
171.  A patient could have more than one AE, leading to permanent discontinuation of the 
investigational product, occurring at the same time.  
 
The most commonly reported AEs leading to discontinuation were (a) in the placebo group: 
cardiac failure/cardiac failure aggravated (72, 7.1%), renal function abnormal/renal dysfunction 
aggravated (25, 2.5%) and hypotension (14, 1.4%), and (b) in the candesartan group: renal 
function abnormal/renal dysfunction aggravated (65, 6.4%), cardiac failure/cardiac failure 
aggravated (53, 5.2%) and hypotension (46, 4.5%). 
 
The preferred term ‘renal function abnormal’ used in this descriptive safety analysis corresponds 
to the term increased creatinine used in the exploratory safety analyses. Both terms refer to 
‘Abnormal renal function, e.g. creatinine increased’ pre-specified in the study data collection 
instrument (CRF).  
 

Table 171  Number (%) of patients with the most commonly reporteda AEs leading to 
discontinuation of investigational product, sorted by descending frequency in the total 
population on treatment. ITT/Safety population (SH-AHS-0003)  

 
 

Dose reduction due to adverse events:  

The investigational product was reduced in dose due to AEs in 7.5% (76) of the patients in the 
placebo group and in 15.5% (157) of the patients in the candesartan group.  The most common 
AEs leading to dose reduction of the investigational product are presented in Table 172.  
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The most commonly reported AEs leading to dose reduction in the placebo group were 
hypotension (27, 2.7%), renal function abnormal (10, 1.0%) and cardiac failure aggravated and 
dyspnea (7, 0.7%). The most commonly reported AEs leading to dose reduction in the 
candesartan group were hypotension (85, 8.4%), renal function abnormal (32, 3.2%) and 
dizziness/vertigo (23, 2.3%). 
 

Table 172  Number (%) of patients with the most commonly reporteda AEs leading to dose reduction 
of investigational product, sorted by descending frequency in the total population on treatment. 
ITT/Safety population (SH-AHS-0006)  

 
 
Exploratory safety variables 
Discontinuation of investigational product:  

In this exploratory presentation of data the permanent discontinuation of the investigational 
product due to an AE or abnormal lab value occurred in 196 (19.3%) patients in the placebo 
group and 218 (21.5%) patients in the candesartan group. Neither the difference in time to event 
(P= 0.332), (Table 173, Table 174 and (Figure 55) nor the difference in proportions between 
treatments of 2.2% (P= 0.217) (Table 175 and Table 176) was statistically significant. 
 
Table 173  Permanent discontinuation and at least one discontinuation of investigational product due to any 
cause, an AE or an abnormal laboratory value. Number of patients with at least one event by treatment 
group and events per 1000 years of follow-up. Follow-up time is calculated to first event. ITT/Safety 
population (SH-AHS-0003)  
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Table 174  Permanent discontinuation and at least one discontinuation of investigational product due 
to any cause, an AE or an abnormal laboratory value. Comparison of candesartan versus placebo 
with Cox regression. ITT/Safety population (SH-AHS-0003)  

 
 

 

Figure 55  Cumulative incidence (%) of permanent discontinuation of investigational product due to 
an AE or an abnormal laboratory value. ITT/Safety population  

 
Specific causes of investigational product discontinuation are noted in Table 175 and Table 176. 
Hypotension, hyperkalemia and increased creatinine as causes for investigational product 
discontinuation were statistically significantly more frequent for candesartan; absolute 
differences in these cause-specific discontinuations relative to placebo were 2.8%, 1.6% and 
3.5%, respectively. 
 
The approximate 1.1 fold excess risk for candesartan discontinuation relative to placebo for the 
entire study population was characteristic of the relative discontinuation rates across most 
subgroups. The approximate 1.5 fold higher risk of candesartan than placebo discontinuation 
among patients receiving spironolactone at baseline (placebo 47 patients, candesartan 75 
patients) was statistically significant (P= 0.022). Also, the approximate 1.3 fold higher risk for 
candesartan discontinuation among patients receiving spironolactone at the visit prior to 
investigational product discontinuation (placebo 74 patients, candesartan 90 patients) was 
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statistically significant (P= 0.003). However, the 1.1 fold excess risk for candesartan 
discontinuation for patients having spironolactone recorded as a concomitant medication ‘during 
study’ was not significant (P= 0.422). 
 
Dose reduction of the investigational product:  

Dose reduction of the investigational product due to an AE or abnormal lab value occurred in 89 
(8.8%) patients in the placebo group and 182 (18.0%) patients in the candesartan group (Table 
175). This between-treatment difference in dose reductions for an AE of 9.2% was statistically 
significant (P< 0.001) (Table 176). As shown in Figure 56 the majority of events occurred during 
the first 6 to 12 months of treatment with the investigational product.  
 
Table 175  Permanent discontinuation, at least one discontinuation and decreased dose of investigational 
product due to any cause, an AE, an abnormal laboratory value, hypotension, hyperkalemia or increased 
creatinine. The proportions of patients (%) with an event. ITT/Safety population (SH-AHS-0003)  
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Table 176  Permanent discontinuation, at least one discontinuation and decreased dose of investigational 
product due to any cause, an AE, an abnormal laboratory value, hypotension, hyperkalemia or increased 
creatinine. The difference in proportion (%) between treatments. Chi-square test. ITT/Safety population 
(SH-AHS-0003)  

 
 

 
Figure 56  Cumulative incidence (%) of first occurrence of dose decrease of investigational 
product due to an AE or an abnormal laboratory value. ITT/Safety population  

 
Non-CV death and non-CV hospitalization: 

There were no significant differences between the candesartan group and the placebo group in 
the proportion of patients with non-CV mortality rates (placebo 44, 4.3%; candesartan 46, 4.5%) 
or non- CV hospitalization rates (placebo 353, 34.8%; candesartan 362, 35.7%). 
 
Adverse events of special interest:  This section summarizes AEs relevant to treatment of CHF, 
AT1-receptor blockers (ARBs).  
 
Hypotensive events:  

To more completely evaluate ‘hypotension’ as an adverse CE, the following AE terms (AAED 
preferred terms) were selected and analyzed as a composite AE: hypotension; hypotension, 
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postural; dizziness/vertigo; syncope; circulatory failure; and collapse, not otherwise specified 
(NOS).  For this composite AE, patients with multiple events including any of the selected AE 
terms were counted only once.  
 
At baseline, slightly more of the study patients randomized to candesartan cited hypotension as 
their reason for ACE inhibitor intolerance (placebo 119, 11.7%; candesartan 143, 14.1%). Also, 
there was a slightly higher proportion of patients in the candesartan group with SBP < 100 
mmHg (placebo 22, 2.2%; candesartan 31, 3.1%) (North American study population)  
AEs suggesting a ‘ hypotensive’ event were reported less frequently for patients in the placebo 
group (116, 11.4%) than the candesartan group (228, 22.5%) on treatment with the 
investigational product (Table 177).  
 

Table 177  Number (%) of patients with any of the preferred terms hypotension, 
hypotension postural, dizziness/vertigo, syncope, circulatory failure or collapse not otherwise 
specified (NOS).  ITT/Safety population (SH-AHS-0003)  

 
 
The individual AE term contributing the largest numbers to this composite AE was hypotension, 
which was reported for 76 (7.5%) of patients given placebo and 190 (18.8%) of patients given 
candesartan (Table 168).  
 
Of the patients in the composite ‘hypotensive’ group, fatal events were reported in the same 
number of patients in each treatment group (3 in the candesartan group, 3 in the placebo group). 
In both treatment groups, hypotensive events that led to death were reported in association with 
other causes of death such as cardiac arrest or failure, ventricular tachycardia and respiratory 
failure. In the candesartan treated patients, the fatal events occurred well after the titration phase 
and were assessed by the investigators as related to the investigational product.  
 
The investigational product was discontinued for the specific AE term hypotension in 14 (1.4%) 
placebo patients and 46 (4.5%) candesartan patients (Table 169). Corresponding figures for the 
exploratory analysis were 9 (0.9%) placebo patients and 37 (3.7%) candesartan patients (Table 
175). The higher proportion of hypotensive events leading to discontinuation in the candesartan 
group could not be explained by between treatment differences in baseline blood pressure or 
concomitant medications when the event started, including diuretics and β-blockers As noted 
above, more candesartan patients had a history of hypotension on an ACE inhibitor.  
 
In patients aged younger than 75 years, discontinuation because of the preferred term 
hypotension was reported in 30 (2.9%) of patients in the placebo group and 53 (5.0%) of patients 
on candesartan.  In patients aged younger than 75 years, discontinuation because of the preferred 
term hypotension was reported in 11 (1.4%) of patients in the placebo group and 32 (4.1%) of 
patients on candesartan. For patients aged 75 years or older the discontinuation rates were 3 
(1.3%) in the placebo group and 14 (6.3%) in the candesartan group. In the placebo group, 
permanent discontinuation of the investigational product due to hypotension was reported in 11 
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(1.6%) males and 3 (0.9%) females. In the candesartan treatment group there were 34 (4.9%) 
males and 12 (3.7%) females who were permanently discontinued due to hypotension). The 
majority of patients were Caucasians.  
 
Although over the entire study period patients in both treatment groups discontinued taking the 
investigational product because of hypotension, the candesartan discontinuation rate, shown in 
the exploratory analysis, was greatest during the first 6 to 12 months of treatment (Figure 57). 
 

 
Figure 57  Cumulative incidence (%) of permanent discontinuation of investigational 
product due to hypotension (Ref. - Table 173).  ITT/Safety population 

 
Among the 270 (26.6%) placebo patients and 278 (27.4 %) candesartan patients entering the 
study with a history of diabetes, investigational product discontinuation for the specific preferred 
term hypotension was noted for 1 (0.4%) placebo patient and 11 (4.0%) candesartan patients. 
 
Abnormal renal function: 

To summarize abnormal renal function, the following AE terms (AAED preferred terms) were 
selected and analyzed as a single composite event: renal function, abnormal/ renal dysfunction, 
aggravated; renal failure acute; renal failure, NOS; uremia; non-protein nitrogen, increased; renal 
failure, aggravated; blood urea nitrogen, increased; acute pre-renal failure and anuria. For this 
composite AE, patients with multiple events including any of the selected AE terms were 
counted only once.  
 
At baseline, prior to study entry, more patients randomized to candesartan (placebo 100, 9.8 %; 
candesartan 134, 12.8 %) cited ‘renal dysfunction’ as the reason for ACE-inhibitor intolerance. 
Also, there were a slightly higher proportion of patients in the candesartan group with serum 
creatinine > 2.0 mg/dl at baseline  placebo 26, 7.8%; candesartan 30, 9.2%)( North American 
study population). 
 
AEs suggesting ‘abnormal renal function’ occurred in 82 (8.1%) in the placebo group and 163 
(16.1 %) patients in the candesartan group during study (Table 178).  
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Table 178  Number (%) of patients with any of the preferred terms renal function abnormal/ renal 
dysfunction aggravated, renal failure acute, renal failure not otherwise specified (NOS), uremia, non-
protein nitrogen increased, renal failure aggravated, blood urea nitrogen increased, acute pre-renal 
failure or anuria. ITT/Safety population (SH-AHS-0003)  

 
 
The AE terms that predominately contributed to this composite AE term was renal function 
abnormal which was reported in 50 (4.9%) of patients given placebo and 141 (13.9%) given 
candesartan during study. Renal failure, acute (placebo, 19 patients, 1.9%; candesartan, 31 
patients, 3.1%) and uremia (placebo, 7 patients, 0.7%; candesartan, 14 patients, 1.4%) were also 
numerically more frequent in patients given active treatment.  
 
Among the patients with ‘abnormal renal function’, similar numbers in both treatment group had 
an event, which proved a fatal renal function event ‘during study’ (8 in the candesartan group, 9 
in the placebo group). In both treatment groups, the majority of renal events that led to death 
were reported in association with other causes of death such as worsening heart failure or 
respiratory failure.  
 
In the descriptive safety analysis (Table 171), on investigational product discontinuation in the 
overall study population, the specified AE term renal function abnormal/renal dysfunction 
aggravated was, second to aggravation of cardiac failure, the most common reason for permanent 
discontinuation of the investigational product in both treatment groups (placebo 25, 2.5%; 
candesartan 65, 6.4%). In the exploratory analysis the term increased creatinine was reported for 
27 (2.7%) placebo patients and 62 (6.1%) candesartan patients (Table 175). The higher rate for 
discontinuation of the investigational product due to ‘abnormal renal function’ in the candesartan 
group could not be explained by between-treatment differences in concomitant medications 
when the event started or baseline serum creatinine levels (North American study population). 
As noted above, more candesartan than placebo patients gave a history of ACE inhibitor 
intolerance because of abnormal renal function.  
 
In patients aged younger than 75 years, discontinuation because of the AE term renal function 
abnormal/renal dysfunction aggravated was reported in 20 (2.6%) of patients in the placebo 
group and 44 (5.6%) of patients on candesartan. For patients aged 75 years or older the 
discontinuation rates were 5 (2.1%) in the placebo group and 21 (9.4%) in the candesartan group. 
In the placebo group the majority of events were seen in male patients (24, 3.5%) compared to 
only one female. In the candesartan treatment group 47 (6.8%) males and 18 (5.6%) females 
reported the renal event. The vast majority of patients in both treatment groups were Caucasians.  
 
In the exploratory analysis, patients discontinued study treatment because of the term ‘increased 
creatinine’ over the entire study period, and the rate was greater for candesartan-treated patients 
(Figure 58). 
 
Among the 270 (26.6 %) placebo patients and 278 (27.4 %) candesartan patients entering the 
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study with a history of diabetes, investigational product discontinuation for the specific term 
increased creatinine was noted for 12 (4.4%) placebo and 25 (9.0%) candesartan patients. 
Compared to the overall population (placebo 2.7%, candesartan 6.1%) diabetics were slightly 
more likely to discontinue the investigational product for increased creatinine levels (Table 175 
and Table 176).  
 

 
Figure 58  Cumulative incidence (%) of permanent discontinuation of investigational product due to 
increased creatinine (Ref. - Table 173). ITT/Safety population  

 
Hyperkalemia: 

In this section hyperkalemia is discussed ‘on treatment’ rather than ‘during study’ as a more 
clinically meaningful measure of possible relationship to the investigational product.  
 
At baseline, there was no notable difference between the treatment groups in the proportions of 
patients with serum potassium ≥ 5 mmol/ L (North American study population). 
 
Hyperkalemia was reported for 16 patients (1.6%) in the placebo group and 54 patients (5.3%) in 
the candesartan group on treatment with the investigational product (Table 168).  
 
Fatal hyperkalemia ‘on treatment’ was not reported for any patients in the candesartan group or 
the placebo group. 
 
In Table 171, discontinuation of the investigational product because of hyperkalemia was 
predominately limited to patients treated with candesartan (placebo 3, 0.3%; candesartan 21, 
2.1%). In the exploratory analysis the corresponding numbers were 3 (0.3%) for placebo patients 
and 19 (1.9%) for candesartan patients (Table 175). The higher rate for hyperkalemia causing 
discontinuation in the candesartan group could not be explained by between treatment 
differences in concomitant medications at the start of the event, including potassium-sparing 
diuretics or baseline serum potassium levels (North American study population). 
 
In patients < 75 years old, discontinuation because of the AE term hyperkalemia was reported in 
2 (0.3%) patients in the placebo group and 11 (1.4%) of patients on candesartan. For patients 
aged 75 years or older the discontinuation rates were 1 (0.4%) in the placebo group and 10 
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(4.5%) in the candesartan group. In the placebo group there was a low frequency of events for 
both genders, in the candesartan treatment group the majority of events were seen in male 
patients (17, 2.5%) compared to females (4, 1.2%). The vast majority of patients in both 
treatment groups were Caucasians. 
 
The discontinuation rate for candesartan-treated patients because of hyperkalemia, presented 
from exploratory analysis, was greater during the first 6 to 12 months of treatment, but 
discontinuations still occurred over the entire study period (Figure 59). 
 

 
 Figure 59  Cumulative incidence (%) of permanent discontinuation of investigational 
product due to hyperkalemia. ITT/Safety population (Ref. - Table 173).  

 
Among the 270 (26.6 %) placebo patients and 278 (27.4 %) candesartan patients entering the 
study with a history of diabetes, investigational product discontinuation for the specific preferred 
term hyperkalemia was noted for 3 (1.1%) placebo and 5 (1.8%) candesartan patients. 
 
Myocardial ischemia  
‘Myocardial ischemia’ was evaluated as a composite of the following AE terms (AAED 
preferred terms): angina pectoris/angina pectoris aggravated, MI and coronary artery disorder.  
For this composite AE, patients with multiple events including any of the selected AE terms 
were only counted once.  
 
At baseline, prior to study there were no major differences between the treatment groups in the 
frequencies of patients with previous MI and angina pectoris. Slightly more patients in the 
candesartan treatment group reported a history of coronary bypass grafting (placebo 244, 24.0 %; 
candesartan 269, 26.5 %). 
 
The proportions of patients with ‘myocardial ischemia’ ‘on treatment’ were approximately equal 
in the two treatment groups (16.4% in the placebo group and 18.0% in the candesartan group) 
(Table 179). 
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Table 179 Number (%) of patients with any of the preferred terms angina pectoris/angina pectoris 
aggravated, myocardial infarction or coronary artery disorder. ITT/Safety population (SH-AHS-0003) 

 
 
The AE term accounting for the greatest number of patients in this composite AE was angina 
pectoris which was also reported for essentially equal proportions of patients in the two groups 
(placebo 109, 10.7%; candesartan 105, 10.4%). The AE term MI occurred in 58 (5.7%) patients 
in the placebo group and in 71 (7.0%) in the candesartan group ‘on treatment.’ 
 
The risk of ‘myocardial ischemic’ events during candesartan therapy could not be explained by 
concomitant medication at the start of the event. AEs related to hypotension, reported at the same 
time as angina pectoris or MI, were more frequent in the candesartan group (angina pectoris 9 
patients, MI 7 patients) than in the placebo group (angina pectoris 2 patients, MI 0 patients). For 
coronary artery disorder there was no difference.  
 
‘Myocardial ischemic’ events that were fatal were reported for 21 (2.1%) patients in the placebo 
group and 48 (4.7%) patients in the candesartan group during study (Table 180).  
 

Table 180  Table 79 Number (%) of patients with any of the preferred terms angina pectoris/angina 
pectoris aggravated, myocardial infarction or coronary artery disorder leading to death. ITT/Safety 
population (SH-AHS-0003) 

 
 
Most of the fatal ‘myocardial ischemic’ events ‘during study’ were attributed to fatal MI (17 
patients in the placebo group and 38 in the candesartan group). 
 
Abnormal hepatic function:  

The most common AE terms suggesting liver dysfunction during treatment were hepatic 
enzymes increased (placebo 4 patients; candesartan 2 patients) and hepatic function abnormal 
(placebo 3 patients; candesartan 3 patients).  The AE term hepatic failure was reported for 1 
patient in the placebo group and 2 patients in the candesartan group.  
 
In the candesartan group there was one fatal case of hepatic necrosis considered related to 
amiodarone (Site 373, Patient number 15108), and one fatal case of cholestatic hepatitis 
considered related to septic cholangitis (Site 1476, Patient number 21109; this patient is not 
included in the listings of AEs of special interest). 
 
Neoplasms:  

AEs indicative of neoplasms, whether benign or malignant, were pooled from the SOC (System 
organ class) ‘Neoplasms’, plus 3 neoplastic AE terms from other SOCs (Melanoma malignant, 
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Myelomatosis multiple and Pleural mesothelioma). Neoplasms were reported for 59 patients 
(5.8%) in each treatment group. One patient in the placebo group (Site 558, Patient number 
13436) had breast neoplasm, malignant, female and carcinomatosis together with pleural 
mesothelioma. In the total numbers presented above this patient is counted only once. Neoplasms 
proved fatal for 18 patients (1.8%) in the placebo group and 23 patients (2.3%) in the 
candesartan group.  
 
In the overall study population, the majority of patients did not have a history of cancer at 
baseline (placebo 92.9%; candesartan 93.9%).  
 
The majority of reported neoplasms were malignant. The most common neoplasms during study 
were pulmonary cancer (placebo, 3 patients; candesartan, 10 patients), colon cancer (6 patients in 
each group), prostatic cancer (placebo, 3 patients; candesartan, 8 patients) and breast neoplasm 
malignant female (placebo 4 patients; candesartan 5 patients).  
 
Permanent discontinuation and dose reduction of investigational product according to 
reason for ACE-inhibitor intolerance  
Reasons for ACE-inhibitor intolerance, as noted at study entry, were not common reoccurrences 
as causes for permanent discontinuation or dose reduction of the investigational product (Table 
181 and Table 182). 
 

Table 181 Reasons for permanent discontinuation of investigational product compared to reason for 
ACE inhibitor intolerance at baseline. ITT/Safety Population (SH-AHS-0003) 

 
 

Table 182  Reasons for the first dose reduction of investigational product compared to reason for 
ACE- inhibitor intolerance at baseline. ITT/Safety Population (SH-AHS-0003) 

 



Clinical Review 
Khin Maung U, MD 
N20-838/SE1-024 
Atacand® (Candesartan cilexetil) tablets 
 

Page 226  
 

 
Cough was the most frequently cited reason for ACE-inhibitor intolerance at baseline (73.9% of 
placebo-treated patients; 69.5% of candesartan-treated patients) but was associated with a 
discontinuation rate < 1% in both groups for a recurring event during study. Of patients with a 
history of symptomatic hypotension as a reason for ACE-inhibitor intolerance, 4.2% in the 
placebo group and 9.0% in the candesartan group discontinued because of hypotension. Renal 
dysfunction as a recurrent event was reported for 12.0% of patients in the placebo group 
compared with 23.0% in the candesartan group.  
 
Regarding dose reductions, the rate for cough was < 1% in both treatment groups for a recurring 
event during study. In the candesartan group, compared to discontinuation, it was more common 
to have a dose reduction for recurring hypotension, while it was more common to permanently 
discontinue candesartan treatment if abnormal renal function was the recurring event. 
 
Angioedema:  

During study, three cases of angioedema were reported for patients in the candesartan group. All 
3 patients were Caucasian with a history of previous angioedema reactions while taking ACE- 
inhibitors. None of the three events was considered life threatening or led to hospitalization.  
 
Thirty-nine patients in the candesartan group had a history of ACE-inhibitor intolerance due to 
angioedema. One of these patients developed angioedema that required discontinuation of 
candesartan treatment. For the two remaining patients with angioedema, candesartan treatment 
continued without recurrence, and for one of these the dose was reduced. For two patients, the 
reaction occurred one month after randomization, and for the third patient the angioedema 
occurred more than a year after administration of the first dose of candesartan.  
 
Of 44 patients in the placebo group who had a history of angioedema, none discontinued 
investigational product because of angioedema. 
 
Discussion of deaths, serious adverse events, discontinuation due to adverse events, and other 
significant adverse events:  

Both CV mortality and overall mortality were lower for patients given candesartan. There were 
no statistically significant differences between the candesartan group and the placebo group in 
proportion of patients with non-CV death or non-CV hospitalization.  
 
SAE reports were a common occurrence during the study, an expected finding for a study 
population with CHF and a long follow-up period.  SAEs were reported for more than two thirds 
of study patients (placebo 71.1%, candesartan 67.3%) and most SAEs were CV disorders, 
reflecting the underlying conditions and risk factors of the study population.  
 
Greater than one fourth of study patients died during the study (placebo 29.2%; candesartan 
26.3%), but overall mortality was lower with candesartan treatment. As expected, most deaths 
were attributed to CV causes, the most frequent of which were sudden death; cardiac 
failure/cardiac failure, aggravated; and MI.  
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Among CV deaths, specific causes such as sudden death and death from heart failure were less 
common with candesartan treatment. This is an expected finding given that candesartan 
significantly reduced overall CV death and the most common causes of death in patients with 
CHF are typically sudden (arrhythmic) death and death from heart failure. Prevention of these 
causes of CV death is consistent with the survival beneficial effect of candesartan treatment 
observed in patients with CHF.  
 
Among CV deaths, specific causes such as sudden death and death from heart failure were less 
common with candesartan treatment. This is an expected finding given that candesartan 
significantly reduced overall CV death and the most common causes of death in patients with 
CHF are typically sudden (arrhythmic) death and death from heart failure. Prevention of these 
causes of CV death is consistent with the beneficial effect of candesartan treatment in patients 
with CHF. Death from MI, a less common cause of death in this population, appeared to occur 
more frequently in the candesartan group; however, the incidence of non-fatal MI (placebo 4.9%, 
candesartan 4.5%) as well as all ischemic events (MI, angina pectoris, angina pectoris 
aggravated, coronary artery disorder) was approximately the same in the candesartan and 
placebo groups (18.7% myocardial ischemic events in the placebo group, and 21.4% in the 
candesartan group). An excess of non-fatal MI events would have been expected if the fatal MI 
events were due to a general pro-ischemic effect. Furthermore, given the relatively few MI 
events in the present study, the effect of candesartan on fatal and non-fatal MI may be best 
estimated by the effects in the overall CHARM programme. In this total population the 
difference in fatal MI events originated from the study SH-AHS-0003 and the frequency of non-
fatal MI events was lower in the candesartan group (placebo 4.9%, candesartan 4.1%).  
 
The mortality findings in the study population were relatively consistent across subgroups on the 
basis of age, gender and race. As expected, mortality was higher in older patients.  
 
Also, as expected, the most common non-fatal SAEs were CV (cardiac failure/cardiac failure 
aggravated; angina pectoris and arrhythmia ventricular), and they generally occurred less 
frequently in patients in the candesartan group. Pneumonia, also an expected finding in an older 
population with CHF, was frequently cited as an AE with an approximately equal frequency in 
the 2 treatment groups (placebo 7.4 %; candesartan 8.2 %). ‘Renal failure acute’ as a non-fatal 
SAE was reported for 18 of placebo-treated patients and for 30 of candesartan-treated patients 
during study.  
 
There was no difference in frequency between treatment groups for AE terms suggesting liver 
dysfunction. The two fatal cases (hepatic necrosis, cholestatic hepatitis) in the candesartan group 
were not considered related to the investigational product. Of 1013 candesartan-treated patients 
in the study, 23 (2.3%) died of cancer; 18 (1.8%) of 1015 placebo-treated patients also died from 
malignancy. Equal proportions reported a neoplasm during the study (59 patients, 5.8%). The 
types of cancer (lung, prostate, breast, colon) were typical for patients in the age group of the 
study population. 
 
Tolerability of the investigational product in this population with CHF and a history of ACE- 
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inhibitor intolerance, was not remarkably different between patients treated with candesartan and 
patients treated with placebo. Overall, 70.2% of patients completed participation in the study 
without discontinuing treatment (70.9% in the placebo and 69.6% in the candesartan groups). 
Small differences existed between treatment groups for specific causes of investigational product 
discontinuation. Discontinuation due to aggravation of cardiac failure was more common in 
placebo-treated patients (7.1% compared with 5.2% for candesartan). Abnormal renal function, 
hypotension and hyperkalemia were cited more frequently as reasons for discontinuation with 
candesartan treatment (6.4% compared with 2.5%; 4.5% compared with 1.4% and 2.1% 
compared with 0.3%, respectively). Discontinuation of candesartan because of these three 
reasons was most notable in the first 6 to 12 months of treatment. Hypotension, progressive renal 
dysfunction and hyperkalemia are well recognized as likely AEs in patients with CHF, 
particularly when they are treated with inhibitors of the RAAS. It should also be noted that the 
study data collection instrument (CRF) included hypotension, increased creatinine and 
hyperkalemia as pre-specified reason for discontinuation. Furthermore, the majority of AEs 
reported for these events did not lead to discontinuation of the investigational product.  
 
For hypotension, abnormal renal function and hyperkalemia the rates increased with age in the 
candesartan treatment group but not for patients in the placebo group. In patients aged younger 
than 75, discontinuation because of abnormal renal function was reported in 47 (6.0%) of 
patients on candesartan. Higher incidences were seen for patients aged 75 years or older where 
24 patients (10.8%) in the candesartan group discontinued. A similar trend was shown for 
hypotension and hyperkalemia. Generally the frequency of events was higher for males in both 
treatment groups. However, the relative risk for renal function impairment with candesartan 
treatment was increased in women. The proportion of Caucasians in the study was dominant 
(placebo 90.8 %; candesartan 91.4 %). Only 4.4% in the placebo group and 2.8% on candesartan 
treatment were Blacks and the number of events were correspondingly small. There was a 
significant increase in discontinuation rates in the candesartan group for patients treated with 
spironolactone both at baseline and at the visit preceding the event. This could be expected from 
another inhibitor of the RAAS. However, concomitant medication with β-blockers and/or 
spironolactone at the time of the event did not seem to essentially affect the outcome regarding 
the AEs specifically studied.  
 
For patients with a history of diabetes the between-treatment difference in frequency of 
discontinuations caused by increase in creatinine was slightly higher compared to the total 
population in the study. This is not an unexpected finding in a subpopulation with possible 
underlying renal dysfunction and autonomic dysregulation.  
 
Patients with previous ACE-inhibitor discontinuation because of renal dysfunction and 
hypotension were more likely to have recurrence while taking candesartan than placebo, most 
patients with these histories tolerated candesartan. Importantly, cough (the most common reason 
for patients not taking an ACE-inhibitor due to ACE-inhibitor intolerance) led to discontinuation 
and/or dose reduction in only a few patients in each treatment group. 
 
Angioedema occurred in only three patients, all with previous hypersensitivity to ACE inhibitors.  
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Study investigators chose to reduce the dose of the investigational product to manage AEs for 
15.5% of candesartan-treated patients and 7.5% of placebo-treated patients. In general, AEs cited 
as prompting investigational product discontinuation were also cited as reasons for dose 
reductions (hypotension, hyperkalemia and abnormal renal function). However, dose reduction 
due to aggravated cardiac failure was comparatively rare.  
 
In this study of patients with an established history of ACE-inhibitor intolerance, candesartan 
was safe, given that it reduced CV-mortality without off-setting non-CV mortality. It was also 
well tolerated; almost equal proportions of patients in the two treatment groups had AEs leading 
to permanent discontinuation of the investigational product. As expected for an inhibitor of the 
RAAS, events relatively specific to candesartan such as hypotensive events, hyperkalemia and 
increased creatinine occurred. Importantly, for most patients, reactions that prohibited patients 
from taking ACE inhibitors did not lead to discontinuation of the investigational product. 
 
Clinical laboratory results:  

Serial laboratory data were collected from patients participating at investigational sites in North 
America (placebo 334 patients, candesartan 326 patients).  
 
Changes in mean laboratory values were generally small, of minor clinical significance, and 
occurred primarily in parameters that previously showed changes in studies with inhibitors of the 
renin-angiotensin-aldosterone system, such as creatinine and potassium.  
 
The mean value for creatinine in the placebo group decreased 4.73 µmol/L from the baseline 
value to the LVCF (two extreme values were present at baseline but not at LVCF explaining the 
decrease). In the candesartan group, the value increased 17.9 µmol/L. At baseline, 75 (22.4%) of 
placebo patients had values above the reference range compared with 78 (23.9%) of patients in 
the candesartan group. For the last values carried forward that were above the upper level of 
normal, frequency increased in both treatment groups (placebo 94, 29.8%; candesartan 120, 
37.3%).m For patients who had serial measurements (placebo 307 patients, candesartan 311 
patients) baseline serum creatinine was at least doubled in 5 (1.6%) patients in the placebo 
group, compared with 17 (5.4%) patients in the candesartan group.  
 
For potassium, the mean value for patients treated with placebo increased 0.02 mmol/L from the 
baseline value to the LVCF compared with 0.24 mmol/L for patients treated with candesartan. 
During the study, the proportions of patients with values above the reference range remained 
approximately the same in the placebo group (6, 1.8% at baseline, 7, 2.2% LVCF) and increased 
from 7 (2.1%) to 22 (6.8%) in the candesartan group. Potassium levels increased to ≥ 6 mmol/ L 
at any time after randomization in 1.3% (4) of 315 patients valid for evaluation in the placebo 
group and 2.8% (9) of 321 patients in the candesartan group. 
 
Mean sodium measurements increased 0.03 mmol/L for patients treated with placebo and 
decreased 0.39 mmol/L for patients in the candesartan group. The AE term hyponatremia was 
reported for four patients (Site – Patient number: 358 – 10453, 455 – 16036, 943 – 14360, 1515 
– 20840) treated with placebo compared with one patient (Site 1480, Patient number 23729) 
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treated with candesartan.  
 
Minor decreases were seen for mean hemoglobin values for patients treated with placebo (0.13 
mmol/L) and candesartan (0.24 mmol/ L). The proportion of patients with anemia reported as an 
AE during treatment with the investigational product was slightly lower for placebo-treated 
patients (16, 1.6%) compared with candesartan-treated patients (29, 2.9%).  No patients in the 
placebo treatment group and 1 (0.3%) of 320 patients valid for evaluation in the candesartan 
group had a hemoglobin value below the defined level of abnormality (male = 80 g/L (4.96 
mmol/ L), female = 70 g/L (4.34 mmol/L)).  
 
Glycohemoglobin A1c levels decreased slightly and no major difference was seen between the 
placebo (-0.39%) and candesartan groups (-0.25%).  
 
In summary, both the small differences in mean laboratory values (candesartan compared with 
placebo) and the frequency of outliers was in keeping with the expected findings for treatment 
with inhibitors of the renin-angiotensin-aldosterone system, i.e., effects on serum creatinine and 
potassium levels. 
 
Discussion of vital signs, ECG, physical findings and other observations related to safety:  

Vital signs consist of diastolic blood pressure (DBP), systolic blood pressure (SBP), pulse 
pressure and heart rate. For physical findings, data for body weight are presented.  
 
At LVCF mean heart rate was 0.7 bpm lower in patients in the placebo group and 1.8 bpm lower 
in patients in the candesartan group compared to baseline.  
 
Blood pressure declined in both treatment groups. Mean DBP decreased 3.5 mmHg from the 
baseline value to the LVCF in the placebo group and 4.8 mmHg from the baseline value to the 
LVCF in the candesartan group. Corresponding values for SBP were 4.4 mmHg for patients 
treated with placebo and 6.5 mmHg for patients treated with candesartan. The effect on blood 
pressure in the candesartan group was established during the first 6 months while in the placebo 
group a trend towards lowering could be seen for a longer time period.  A DBP value less than 
40 mmHg at any time during the study was reported for 5 (0.5%) patient in the placebo group 
and 16 (1.6%) patients in the candesartan group. 20 (2.0%) patients treated with placebo and 54 
(5.4%) patients treated with candesartan had a recorded SBP value less than 80 mmHg at any 
time after randomization.  
 
In the placebo group, mean body weight decreased by 0.5 kg from baseline to LVCF. In the 
candesartan population an increase of 0.7 kg was seen. 
 
 
Is there is relationship between the dose of candesartan and the important adverse events? 

Following a Telecon on November 18, 2004, I requested the sponsor to provide information on 
the CHARM-Alternative (SH-AHS-0003) Study regarding the proportion of patients receiving 
low dose (4 or 8 mg) or high dose (16 or 32 mg) candesartan at the time of the event or at the last 
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visit (if no event occurred) in relation to the adverse events of: (a) aggravated heart failure, (b) 
hypotension, (c) hyperkalemia, (d) deterioration of renal function, (e) study drug discontinuation, 
and (f) reduction in dose of study drug  
 
On November 24, 2004, I received the sponsor’s response containing the information related to 
the adverse event endpoints according to dose level of candesartan. These analyses consider dose 
level of candesartan consistent with the sub-group analyses presented in the submission. For the 
dose analyses, I used the definition for high candesartan dose as 16 mg or 32 mg and low dose 
candesartan as 4 mg or 8 mg. Dose level was determined as described in the submission as a 
patient's last dose (if the patient had no event), or, if the patient had an event, as the last dose 
prior to the event. The category “no-study drug” was used to classify patients who were not on 
study drug at the visit prior to the event or not on study drug at the last visit if they had no event. 
 
 
Relationship of dose of candesartan to permanent study drug discontinuation due to an adverse 
event or an abnormal laboratory value 

In Table 183, no relationship is apparent between the dose of candesartan and the numbers and 
frequencies of permanent study drug discontinuation due to an adverse event or an abnormal 
laboratory value. 
 

Table 183  The numbers and frequencies of permanent study drug discontinuation due to an adverse 
event or an abnormal laboratory valuea in patients who received high or low dose candesartan – 
CHARM-Alternative (SH-AHS-0003) Study 

 
CCHD =candesartan high dose (16 mg, 32 mg) CCLD =candesartan low dose (4 mg, 8 mg); CC00 =Not on candesartan at event or last 
visit;  n = number of patients with one or more events (proportion (%) of patients at the dose) 
a Definition used in exploratory safety analyses;   bDose of candesartan preceding the event (or at last visit if no event occurred) 

 
 
Relationship of dose of candesartan to permanent study drug discontinuation due to hypotension 

In Table 184, no relationship is apparent between the dose of candesartan and the numbers and 
frequencies of permanent study drug discontinuation due to hypotension. 
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Table 184 The numbers and frequencies of permanent study drug discontinuation due to 
hypotensiona in patients who received high or low dose candesartan – CHARM-Alternative (SH-
AHS-0003) Study 

 
CCHD =candesartan high dose (16 mg, 32 mg) CCLD =candesartan low dose (4 mg, 8 mg); CC00 =Not on candesartan at event or last 
visit;  n = number of patients with one or more events (proportion (%) of patients at the dose) 
a Definition used in exploratory safety analyses;   bDose of candesartan preceding the event (or at last visit if no event occurred) 

 
 
Relationship of dose of candesartan to permanent study drug discontinuation due to 
hyperkalemia 

In Table 185, no relationship is apparent between the dose of candesartan and the numbers and 
frequencies of permanent study drug discontinuation due to hyperkalemia. 
 

Table 185  The numbers and frequencies of permanent study drug discontinuation due to 
hyperkalemiaa in patients who received high or low dose candesartan – CHARM-Alternative (SH-
AHS-0003) Study 

 
CCHD =candesartan high dose (16 mg, 32 mg) CCLD =candesartan low dose (4 mg, 8 mg); CC00 =Not on candesartan at event or last 
visit;  n = number of patients with one or more events (proportion (%) of patients at the dose) 
a Definition used in exploratory safety analyses;   bDose of candesartan preceding the event (or at last visit if no event occurred) 

 
 
Relationship of dose of candesartan to permanent study drug discontinuation due to increased 
serum creatinine 

In Table 186, no relationship is apparent between the dose of candesartan and the numbers and 
frequencies of permanent study drug discontinuation due to increased serum creatinine. 
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Table 186 The numbers and frequencies of permanent study drug discontinuation due to increased 
creatininea in patients who received high or low dose candesartan – CHARM-Alternative (SH-AHS-
0003) Study 

 
CCHD =candesartan high dose (16 mg, 32 mg) CCLD =candesartan low dose (4 mg, 8 mg); CC00 =Not on candesartan at event or last 
visit;  n = number of patients with one or more events (proportion (%) of patients at the dose) 
a Definition used in exploratory safety analyses;   bDose of candesartan preceding the event (or at last visit if no event occurred) 

 
 
Relationship of dose of candesartan to dose reductions of study drug due to an adverse event or 
an abnormal laboratory value 

In Table 187, no relationship is apparent between the dose of candesartan and the numbers and 
frequencies of dose reductions of study drug due to an adverse event or an abnormal laboratory 
value. 
 

Table 187 The numbers and frequencies of dose reductions of study drug due to an adverse event or 
an abnormal laboratory valuea in patients who received high or low dose candesartan – CHARM-
Alternative (SH-AHS-0003) Study 

 
CCHD =candesartan high dose (16 mg, 32 mg) CCLD =candesartan low dose (4 mg, 8 mg); CC00 =Not on candesartan at event or last 
visit;  n = number of patients with one or more events (proportion (%) of patients at the dose) 
a Definition used in exploratory safety analyses;   bDose of candesartan preceding the event (or at last visit if no event occurred) 

 
 
Conclusions on safety results:  

Candesartan appears to be safe and well tolerated. Discontinuations and dose reductions 
attributed to a decline in renal function, hypotension and hyperkalemia occur more 
frequently with candesartan than placebo. The AE profile of candesartan in heart failure 
patients is consistent with the pharmacology of the drug and the health status of the patients.  
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Standard safety assessments included serious adverse events, serious and non-serious adverse 
events causing discontinuation of investigational product or dose reduction, clinical laboratory 
data (North America), vital signs and physical examination. The following were found: 
 
• Serious adverse events occurred in equal frequency in both treatment groups during study 

(placebo 71.1%, candesartan 67.3%).   

• 21.7% of the patients in the candesartan group and 19.4% of the placebo group permanently 
discontinued treatment with the investigational product due to an AE or an abnormal 
laboratory finding.  

• 15.5% of the patients receiving candesartan and 7.5% receiving placebo required a reduction 
in the investigational product dose.  

• Discontinuations and dose reductions attributed to decline in renal function, hypotension and 
hyperkalemia were more frequent in the candesartan group.  

• Differences in mean laboratory values across the treatment groups were small and in keeping 
with expectations for inhibitors of the renin-angiotensin-aldosterone system, i.e. increase in 
creatinine and potassium.  

• Mean blood pressure from baseline to LVCF (SBP and DBP) was lowered in both treatment 
groups. Mean body weight was slightly decreased in the placebo group and increased in the 
candesartan group. 

• Candesartan did not influence time to permanent investigational product discontinuation due 
to any cause (P=0.735).  

• Candesartan did not increase the number of investigational product discontinuations due to 
any cause (P= 0.509).  

• Candesartan did not influence time to permanent investigational product discontinuation due 
to an AE or an abnormal laboratory value (P= 0.332).  

• Candesartan did not increase the number of permanent investigational product 
discontinuations due to an AE or an abnormal laboratory value (P= 0.217).  

• Candesartan increased the number of dose reductions due to an AE or an abnormal laboratory 
value at least once (P≤ 0.001).  

• Candesartan did not influence time to non-CV death (P= 0.948).  

• Candesartan did not increase the number of non-CV deaths (P= 0.822).  

• Candesartan did not increase the number of non-CV hospitalizations (P= 0.652).  
 
8.1 Summary of safety  
 
Adverse events (AEs) were reported for approximately equal proportions of patients in the two 
treatment groups, both as analyzed during treatment with the investigational product (placebo 
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724, 71.3%; candesartan 725, 71.6%) and over the entire study period (placebo 747, 73.6%; 
candesartan 741, 73.1%)  
 
Serious adverse events (SAEs), fatal and non-fatal, occurred less frequently on treatment with 
candesartan (placebo 675, 66.5%; candesartan 623, 61.5%) as well as during the study, whether 
on or off treatment (placebo 722, 71.1%; candesartan 682, 67.3%). Fatal SAEs were also less 
common with candesartan, on treatment with the investigational product (placebo 187, 18.4%; 
candesartan 165, 16.3%) as well as during the study (placebo 296, 29.2%; candesartan 266, 
26.3%). The most common fatal SAEs were cardiovascular events and these occurred less 
frequently in the candesartan treatment group during study (placebo 252, 24.8%; candesartan 
219, 21.6%).  
 
A total of 417 (20.6%) of the patients permanently discontinued taking the investigational 
product because of an AE or abnormal laboratory value (placebo 197, 19.4%; candesartan 220, 
21.7%).  
 
Study investigators chose to reduce the investigational product dose because of an AE for 76 
(7.5%) of patients taking placebo and 157 (15.5)% taking candesartan.  
 
Apart from cardiac failure aggravated (placebo 72, 7.1%; candesartan 53, 5.2%), abnormal renal 
function (placebo 25, 2.5%; candesartan 65, 6.4%), hypotension (placebo 14, 1.4%; candesartan 
46, 4.5%) and hyperkalemia (placebo 3, 0.3%; candesartan 21, 2.1%) were the most commonly 
reported AE, given as reasons for discontinuing the investigational product.  
 
Cough (the most common reason for patients not taking an ACE-inhibitor due to drug 
intolerance) led to discontinuation in only a few patients in each treatment group. Also most 
patients with ACE-inhibitor intolerance for other reasons at study entry, including hypotension, 
renal dysfunction and angioedema were able to tolerate candesartan treatment. Angioedema, 
specifically, occurred in none of the placebo patients and in 3 patients in the candesartan group. 
One of 39 candesartan patients with a history of angioedema when taking an ACE-inhibitor 
permanently discontinued candesartan because of angioedema.  
 
Differences in mean laboratory values (candesartan compared with placebo) were small and in 
keeping with expected values for treatment with inhibitors of the renin-angiotensin-aldosterone 
system, i.e., slightly higher serum potassium and creatinine levels.  
 
 
DISCUSSION AND OVERALL CONCLUSIONS  
 
Discussion  
In patients with CHF and clinically considered intolerant to an ACE inhibitor candesartan 
significantly reduced CV mortality or hospitalization due to heart failure. The effect appeared 
early and was sustained throughout the duration of the study. Also the other outcomes included 
in the confirmatory analysis; all-cause mortality or hospitalization for heart failure as well as CV 
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mortality or hospitalization due to heart failure or non-fatal MI were significantly reduced. There 
were substantial reductions in the individual components of the composite outcomes except for 
non-fatal MI. Moreover, symptoms of heart failure as evaluated by the NYHA-classification and 
development of atrial fibrillation were reduced.  
 
This study evaluated candesartan in a population unable to receive standard ACE inhibitor 
therapy due to intolerance to this class of drugs. Importantly, the 23% relative risk reduction in 
CV mortality and heart failure hospitalization with candesartan parallels closely the reduction in 
mortality and heart failure hospitalization observed with the ACE inhibitor enalapril in the earlier 
SOLVD study72 and in an overview of large studies of ACE inhibitors for patients with 
depressed LV systolic function with or without heart failure51. The magnitude of the benefit seen 
from treatment with candesartan was achieved despite modern concomitant treatment with other 
effective heart failure drugs such as β-blockers and spironolactone, agents which were not 
widely prescribed at the time of the earlier ACE-inhibitor trials. The present study has 
prospectively shown that candesartan provides an important treatment benefit, which appears to 
be of similar magnitude as that achieved with ACE inhibitors.  
 
There were consistent and clinically important reductions in CHF hospitalizations with 
candesartan. In addition to prolongation of time to hospitalization due to heart failure, the 
number of patients admitted to hospital for CHF and the total numbers of hospital admissions 
primarily for CHF were lower in the candesartan group than in the placebo group.  
 
Over the duration of the trial, 33% of candesartan patients compared with 40% of placebo 
patients reached the endpoint of CV mortality or first hospitalization due to heart failure. This 
absolute reduction of 7 major events per 100 patients treated corresponds to the need to treat 14 
patients with candesartan to prevent one patient from suffering this outcome.  
 
The most common causes of death for the heart failure patient, sudden death and death due to 
CHF, were both reduced by candesartan when compared to placebo. All fatal CV events except 
fatal MI were lower after treatment with candesartan. Although death due to MI was infrequent 
compared to death from heart failure-related causes, fatal MI was significantly more common in 
the candesartan group. There was, however no between- treatment difference in the incidence of 
non- fatal MI. Furthermore results from all three component studies included in the CHARM 
programme did not show differences between the treatment groups regarding fatal or non-fatal 
MI. Non-CV death was not influenced by candesartan.  
 
Candesartan was well tolerated, without a notably increased need for discontinuation overall 
compared to placebo, despite these patients having a prior history of intolerance to another 
inhibitor of the renin- angiotensin-aldosterone system. This is consistent with our pilot 
experience10. As may be expected, discontinuation due to renal function impairment, 
hyperkalemia, or hypotension was more common with candesartan than placebo. This 
distribution of events could be expected from the pharmacodynamic profile of candesartan and 
the underlying conditions in the CHF population. Monitoring patients for these risks, especially 
those receiving concomitant therapy with diuretics or other inhibitors of the RAAS, is an already 
well-established practice for care of the CHF patient. While patients with prior ACE-inhibitor 
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discontinuation due to renal insufficiency and hypotension were more likely to have recurrence 
during treatment with candesartan compared with placebo, the vast majority of these patients 
were able to tolerate candesartan. 
 
Importantly, cough (the most common reason for patients not taking an ACE-inhibitor due to 
ACEI-intolerance) led to discontinuation in only a few patients in each treatment group in the 
current study. Thus, patients who experienced cough as a reason for discontinuation of ACE 
inhibitor treatment did not experience recurrence of cough during treatment with candesartan.  
 
Although angioedema has been reported with the use of AT1-receptor blockers73, the incidence 
of recurrent angioedema among patients who initially had developed angioedema on ACE 
inhibitors is not well documented74. In the present study, the occurrence of angioedema was 
infrequent, and only 1 of 39 (2.6%) of the patients with a history of angioedema during treatment 
with ACE inhibitors had recurrence of angioedema leading to permanent discontinuation of 
treatment with candesartan, and this patient did not require hospitalization nor was the adverse 
event life threatening.  
 
Overall conclusions  
 
Candesartan reduces mortality and hospitalization due to heart failure and improves symptoms in 
patients with CHF and intolerance to treatment with ACE inhibitors. The reduction in mortality 
is attributed to the reduction in CV deaths. Candesartan is safe and well tolerated. 
Discontinuations and dose reductions attributed to a decline in renal function, hypotension and 
hyperkalemia occur more frequently with candesartan than placebo. The AE profile of 
candesartan in heart failure patients is consistent with the pharmacology of the drug and the 
health status of the patients. Most patients with a history of prior ACE inhibitor intolerance are 
able to tolerate candesartan. 
 
 
10.1.20 Appendix 2 CHARM-Pooled studies 
 
Please refer to Chapter 10, Item 10.1.20, Appendix 16 (Pages 314-366) of my clinical review of 
the efficacy supplement SE 1 #022 of NDA 20-838 (CHARM-Added (SH-AHS-0006) study) in 
which I presented my reviews of the individual clinical studies in the CHARM-Program. 
 
10.2 Line-by-Line Labeling Review 
 
Please refer to Chapter 10, Item 10.2 (Pages 367-394) of my clinical review of the efficacy 
supplement SE 1 #022 of NDA 20-838 (CHARM-Added (SH-AHS-0006) study) in which I 
presented my line-by-line labeling review. 
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