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1 Recommendations/Risk Benefit Assessment 

1.1 Recommendation on Regulatory Action 

From a clinical perspective, I recommend that TekamloTM, the combination of aliskiren and 
amlodipine, be approved for the treatment of hypertension. This combination product 
demonstrated clinically and statistically significant reductions in both diastolic and systolic blood 
pressure compared to placebo and each respective monotherapy based on one randomized, 
double-blind, placebo-controlled pivotal trial, three randomized, double-blind, active-controlled 
trials, and one long-term open-label trial (one year).  
 
The antihypertensive effect of the aliskiren/amlodipine combination was largely manifested 
within 1 week, was near maximal at approximately 2 weeks, and was sustained throughout the 
study (the end of week 8). With respect to reaching BP goal (systolic BP <140 or 130 mmHg and 
diastolic BP <90 or 80 mmHg), a greater probability of achieving systolic or diastolic goal was 
seen with combination as compared to monotherapy treatment. Therefore, this combination 
should also be approved as first-line therapy and should be indicated for the initial treatment of 
hypertensive patients who are likely to need multiple drugs to achieve their blood pressure goals.  
 
In general, the adverse event profile was similar across the aliskiren/amlodipine combination, 
component monotherapy and placebo treatment arms. Peripheral edema was the most common 
adverse event (AE) and was also the major reason for AE-related patient withdrawal.  The 
incidence of peripheral edema seen with aliskiren/amlodipine combination at high dose was 
similar to amlodipine high dose monotherapy. There were higher percentage rates of peripheral 
edema in females than in males in both the combination and amlodipine at high dose groups. As 
in the short-term studies, peripheral edema was also reported for a greater percentage of female 
patients than male patients in the long-term open label study.  
 
Other than peripheral edema, no dose-dependent AEs were observed in the combination studies. 
Hypotension was uncommon. Other common adverse events identified in aliskiren or amlodipine 
monotherapy, including dizziness, headache, cough, and diarrhea, occurred at a similar incidence 
in the combination, placebo and monotherapy treatment arms in the short-term studies. In the 
long-term open label study, there were no additional safety findings compared to the short-term 
studies.   
 
There were no significant changes in laboratory parameters including hemoglobin, hematocrit, 
serum levels of potassium, BUN, creatinine, and lipids in the combination groups compared to 
the monotherapy groups. The incidence of hyperkalemia (defined as a serum potassium level 
>5.5 mmol/L at any post baseline visit) during aliskiren/amlodipine combination treatment was 
similar to that seen with aliskiren monotherapy. No patient was withdrawn due to a change in a 
laboratory parameter in the combination or monotherapy groups. Overall, the AE profile is 
considered to be acceptable for an antihypertensive therapy. 
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1.2 Risk Benefit Assessment 

In the whole study program, the adverse event profile overall was generally similar for 
aliskiren/amlodipine combination therapy and for each component monotherapy. As observed 
with amlodipine monotherapy, peripheral edema is also commonly seen with the combination; it 
was the most common adverse event observed in the development program and it was also the 
major reason for AE-related patient withdrawals. There does not appear to be any unexpected 
adverse events in this combination compared to each monotherapy. Based on review of the 
submitted clinical studies and the post-marketing data available for aliskiren and amlodipine, this 
combination appears to have a favorable risk-benefit profile considering the long-term outcome 
of anti-hypertension therapy.  

1.3 Recommendations for Postmarket Risk Evaluation and Mitigation 
Strategies 

The sponsor provided a risk management plan for the aliskiren/amlodipine fixed combination. 
This plan will be the same as that planned for aliskiren monotherapy and will focus on risks 
including hyperkalemia, diarrhea, rash, angioedema, decreases in hemoglobin and hematocrit, 
hypotension, renal dysfunction, cough, moderate and severe renal impairment, renal vascular 
hypertension, and cardiovascular morbidity and mortality.  
 
The risk management activities will include the regular pharmacovigilance activities and risk 
minimization activities as shown in the aliskiren monotherapy.  
 
The risk minimization activities for fixed combination aliskiren/amlodipine at the dose range 
(150 mg/5 mg, 300 mg/5 mg, 150/10mg, and 300/10mg) proposed for human use for the 
treatment of hypertension will follow the approved plan for aliskiren monotherapy detailed in the 
aliskiren RMP and the existing labeling for amlodipine. 
 
I think this plan is acceptable and don’t have any recommendations for post-marketing REMS.  
 

1.4 Recommendations for Postmarket Requirements and Commitments 

I don’t have any recommendations for post market requirements and commitments.  

2 Introduction and Regulatory Background 

2.1 Product Information 

Tekamlo™ is aliskiren-amlodipine fixed combination tablets for the treatment of hypertension. 
Aliskiren is a direct renin inhibitor (DRI). It has been approved for the treatment of hypertension 
alone or in combination with other antihypertensive agents. Aliskiren acts by inhibiting the 
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renin-angiotensin-aldosterone system (RAAS) at the initial rate-limiting step, the conversion of 
angiotensinogen to angiotensin I (Ang I). Ang I is subsequently converted to angiotensin II (Ang 
II) which by interacting with its receptor exerts its effect in the pathogenesis of hypertension.  
Amlodipine is a long-acting dihydropyridine calcium channel blocker (CCB). It has 
demonstrated clinical efficacy in a wide range of the hypertensive patient populations by 
reducing BP. Amlodipine acts on vascular smooth muscle cells causing a reduction in peripheral 
vascular resistance and thus reduces BP. The combination of the DRI aliskiren and the CCB 
amlodipine are expected to produce stronger blood pressure lowering through the 
complementary mechanisms of action than the single agents while maintaining a good safety 
profile. 
 
Tekamlo™ is film-coated tablets in immediate release solid dosage forms for oral administration 
containing fixed combinations of the drug substances aliskiren hemifumarate (SPP100) and 
amlodipine besylate. The four different strength tablets are described in the following table 1. 

Table 1: SPA100 150/5 mg, 150/10 mg, 300/5 mg and 300/10 mg film-coated tablets (Sponsor’s 
table) 

 

2.2 Tables of Currently Available Treatments for Proposed Indications 

A large number of drugs are currently available for reducing blood pressure. The following table 
2 provides a list of the commonly used antihypertensive agents. 
 
Regarding the combination product, there are several products of fixed combination available  
for the treatment of hypertension including ACEIs/CCBs, ACEIs/HCTZ, ARBs/HCTZ, Beta 
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blockers/HCTZ, Centrally acting drug/HCTZ, aliskiren/HCTZ, aliskiren/valsartan, 
ARBs/amlodipine, Amlodipine/Valsartan/HCTZ; Amlodipine/Benazepril/HCTZ  etc.  There is 
no combination product of aliskiren/CCBs on the market.    

Table 2: Commonly Used Drugs Approved for Treatment of Hypertension (from Draft of Anti-
hypertensive Guidance) 

 

2.3 Availability of Proposed Active Ingredient in the United States 

Aliskiren is approved for use as either monotherapy or in combination with other 
antihypertensive agents in once daily doses of 150 and 300 mg. Fixed dose combinations of 
aliskiren and HCTZ (Tekturna HCT®), aliskiren and valsartan (ValturnaTM) have been approved 
for the treatment of hypertension. 
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Amlodipine is approved for use as either monotherapy or in combination with other 
antihypertensive agents in once daily doses of 5 and 10 mg. Fixed dose combinations of ACEI or 
ARB with amlodipine including Benazepril/amlodipine (Lotrel), Azor (Amlodipine/Olmesartan), 
Twynsta (Amlodipine/Telmisartan) and Valsartan /amlodipine (Exforge®) have been approved 
for the treatment of hypertension. 

2.4 Important Safety Issues with Consideration to Related Drugs 

RAAS inhibitors share certain adverse events (AEs). Because all affect aldosterone, all can cause 
increases in serum potassium. All, either through effects on aldosterone or angiotensin II or both, 
can cause decreases in renal function. In addition to these AEs shared by all RAAS inhibitors, 
ACEIs cause cough, presumably through effects of ACE on the bradykinin pathway. ACEIs, and 
to a lesser extent ARBs, cause angioedema. Whether the latter is mediated through the 
bradykinin pathway is not clear. It is assumed that renin inhibitors should not cause these latter 
AEs. However, this has not been confirmed in clinical trials. Finally, ARBs have recently been 
implicated in rare cases of rhabdomyolysis.  
 
Amlodipine is a long-acting dihydropyridine CCB. The primary dose-dependent adverse event 
(AE) induced by amlodipine, peripheral pedal edema, results from the increased capillary 
hydrostatic pressure from pre-capillary vasodilatation. 

2.5 Summary of Presubmission Regulatory Activity Related to Submission 

At the end-of-phase 2 meeting on September 22, 2006, the Division agreed with the sponsor to 
conduct the fixed-dose combination study of aliskiren and amlodipine. The Division also 
suggested that the sponsor should test at least three doses ranges of aliskiren including 75 mg, 
150mg, and 300mg. At that time, the aliskiren monotherapy had not been approved yet.  
 
On February 8, 2008, the Division had a meeting with the Sponsor to discuss the pivotal study: 
Study CSPA100A2305-an 8 week double-blind, multi-center, randomized, multifactorial, placebo-
controlled, parallel-group study to evaluate the efficacy and safety of aliskiren administered alone 
and in combination with amlodipine in patients with essential hypertension". The Division told the 
sponsor that primary analyses should be the comparisons of some dose combination or combinations 
with the highest doses of both monotherapies, and the combination must win on both comparisons. In 
addition, the Division encouraged the sponsor to use the clinical questionnaire to capture the adverse 
events relating to edema from spontaneous reporting by the patients in the SPA2305 study. The Division 
also acknowledged that rates would be higher with directed questioning.  
 
At the pre-NDA meeting on December 17, 2008, the Division agreed that the sponsor proposed 
that the combination product be used when a patient’s blood pressure is not adequately 
controlled on aliskiren or amlodipine alone, or may be substituted for the titrated components, 
and may also be used for initial therapy in patients who are likely to need multiple drugs to 
achieve their blood pressure goals. In addition, the Division will accept the integrated summary 
of clinical laboratory data in international units.  



Clinical Review 
Shen Xiao, M.D., Ph.D.  
NDA 22-545; SN-000 
Aliskiren/Amlodipine (TekamloTM) 
 

16 

2.6 Other Relevant Background Information 

N/A 

3 Ethics and Good Clinical Practices 

3.1 Submission Quality and Integrity 

Since this NDA is a drug combination application and all of the studies have been conducted in 
nearly all of the same sites as the approved NDA 21-985 (Aliskiren monotherapy), NDA 22-107 
(Fixed combination therapy of Aliskiren/HCTZ), and NDA 22-217 (Fixed combination therapy 
of Aliskiren/Valsartan) where some of them have been audited by DSI, I do not think any 
additional audits are required.  
 
From the provided dataset, I did not identify any problems or major discrepancy which might 
confound the efficacy and safety results of this NDA.   

3.2 Compliance with Good Clinical Practices 

Based on the sponsor’s claims, all studies were conducted in full compliance with Good Clinical 
Practice and in accordance with the ethical principles of the Declaration of Helsinki, informed 
patient consent and Institutional Review Board approval. 

3.3 Financial Disclosures 

Eight clinical studies for safety and efficacy were submitted in this NDA. The sponsor provided 
a detailed list of all the clinical investigators participating in these studies. The sponsor claimed 
that no clinical investigators were full or part-time employees with the Sponsor. There was one 
investigator,  has received > 
$25, 000 for Speaker Honoraria. No potential conflicts of interest from other investigators have 
been identified.  
 
Since only one investigator has the potential conflict of interest, it should not prejudice the 
results greatly even if there was overt manipulation.  

4 Significant Efficacy/Safety Issues Related to Other Review 
Disciplines 

4.1 Chemistry Manufacturing and Controls 

Dr. Soldatova suggests this NDA should be approved after the following pending issues solved:  

(b) (6)
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• The drug substance DMF  that is  referenced for new process for 
Amlodipine Besylate, is currently inadequate 

• Specification limit for sum of potentially  in Novartis Test 
Specification for  amlodipine besylate should be added 

• Supportive toxicology studies should be provided to qualify specification limits for drug 
product impurities  (aliskiren impurities) 

• The shelf-life specification limit of  for amlodipine-derived impurity  (and limit for 
sum of the degradation products) should be tightened 

• The dissolution specification limits for both, aliskiren and amlodipine, should be revised as 
suggested by ONDQA biopharm reviewer (Q-value =  release of aliskiren and  release 
of amlodipine at 20 minutes). Revision of the Q-time from 30 minutes to 20 minutes might 
cause a problem if the applicant could not provide dissolution data for drug product batches at 
20 minutes 

• Expiration date for drug product in different packaging configurations will depend on the 
resolution of the issue with revision of the dissolution specifications by Novartis 

4.2 Clinical Microbiology 

The submission does not include microbiology data. 

4.3 Preclinical Pharmacology/Toxicology 

No preclinical pharmacodynamic or pharmacokinetic studies were performed with the fixed new 
combination product. Toxicity studies were conducted with aliskiren and amlodipine as free 
combinations in the rat and included 2-week and 13-week studies. The toxicity studies were 
accompanied by toxicokinetic monitoring of the drugs components aliskiren and amlodipine. 
Based on the proposed highest therapeutic dose strengths of 300/10 mg (aliskiren/amlodipine), a 
ratio of approximately 30:1 was used in the preclinical safety studies. In addition, two 
genotoxicity assays including Ames and the chromosome aberration assays were performed on 
impurities.  
 
The animal pharmacology and toxicology reviewer, Dr. G. Jagadeesh, judges this application 
approvable from the pharmacology and toxicology perspective. Please see Dr. Jagadeesh’s 
review for the pre-clinical findings. 

4.4 Clinical Pharmacology 

4.4.1 Mechanism of Action 

Aliskiren is a direct renin inhibitor. Renin cleaves angiotensinogen to form the inactive 
decapeptide angiotensin I (Ang I). Ang I is converted to the active octapeptide angiotensin II 
(Ang II) by angiotensin-converting enzyme (ACE) and non-ACE pathways. Ang II is a powerful 
vasoconstrictor and leads to the release of catecholamines from the adrenal medulla and 

(b) (4)

(b) (4)

(b) (4) (b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)
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prejunctional nerve endings. It also promotes aldosterone secretion and sodium reabsorption. 
Together, these effects increase blood pressure. Therefore, aliskiren will decrease plasma renin 
activity (PRA), inhibit the conversion of angiotensinogen to Ang I and then reduce the blood 
pressure.  

Amlodipine is a dihydropyridine calcium channel blocker that inhibits the transmembrane influx 
of calcium ions into vascular smooth muscle and cardiac muscle. Amlodipine inhibits calcium 
ion influx across cell membranes selectively, with a greater effect on vascular smooth muscle 
cells than on cardiac muscle cells. Negative inotropic effects can be detected in vitro but such 
effects have not been seen in intact animals at therapeutic doses. Serum calcium concentration is 
not affected by amlodipine. Amlodipine is a peripheral arterial vasodilator that acts directly on 
vascular smooth muscle to cause a reduction in peripheral vascular resistance and reduction in 
blood pressure. 

The effects of combined treatment of aliskiren and amlodipine arise from the actions of these 
two agents on different, but complementary mechanisms that regulate blood pressure, calcium 
channel-mediated vasoconstriction and RAAS-mediated effects on vascular tone and sodium 
excretion. 

4.4.2 Pharmacodynamics 

Two biomarkers including PRC and PRA which may represent the pharmacodynamics of 
aliskiren and amlodipine were evaluated in the clinical studies. PRC was performed in Studies 
SPA2303, SPA2304 and SPA 2305, while only PRA was evaluated in Study SPP2305. 
Geometric means (GM) have been applied since the biomarker values are not distributed 
normally. 
 
PRC increased from baseline in all active treatment groups at Endpoint (change from baseline for 
placebo was minimal). A greater PRC increase was seen for aliskiren than for amlodipine while 
the greatest increases were observed in the fixed combination groups. The increase in PRC seen 
with the aliskiren/amlodipine combination is consistent with the mechanism of action of both 
aliskiren and amlodipine. 
 
Consistent with the mechanism of action and pharmacodynamic effect of aliskiren, PRA 
decreased from baseline to Endpoint for treatment groups containing aliskiren, either as 
monotherapy or in combination with amlodipine. Increase of PRA was seen in the amlodipine 
monotherapy groups and the placebo group. These results indicate that the combination of 
aliskiren/amlodipine decreases PRA despite the fact that amlodipine increases PRA. 

4.4.3 Pharmacokinetics 

No new pharmacokinetic studies were performed with the aliskiren/amlodipine fixed 
combination for this submission. The drug-drug interactions potential between aliskiren and 
amlodipine was assessed in healthy subjects, which was conducted with free combination of 
aliskiren and amlodipine, and included in aliskiren monotherapy submission (NDA 21-985). 
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Overall, there is no clinically relevant interaction between aliskiren and amlodipine when co-
administered, as compared to administration of either drug alone. Please see the clinical 
pharmacology review for details. Here are the brief summary of the PK data. 
 
Following oral co-administration of aliskiren 300 mg or aliskiren 150 mg with amlodipine 10mg, 
peak plasma concentrations of aliskiren and amlodipine were reached in 1.5 to 3 hours and in 6 
to 8 hours (median values), respectively. The mean apparent terminal elimination half-lives of 
aliskiren and amlodipine are about 50 to 60 hours and 45 to 50 hours, respectively. The rate and 
extent of absorption of both aliskiren and amlodipine from the fixed combination tablets are 
similar to those of aliskiren and amlodipine when administered as free combination based on the 
bioequivalent study. There was no clinically relevant drug-drug interaction between aliskiren 300 
mg and amlodipine 10 mg at steady state. Co-administration of amlodipine increased the AUC 
and Cmax of aliskiren by 29% and 18%, respectively; however, the increase in aliskiren 
exposure was not clinically relevant based on available information on aliskiren 
pharmacokinetics, and its efficacy and safety. No differences were observed between the 
pharmacokinetic parameters of amlodipine when dosed alone and in combination with aliskiren. 
No specific drug-drug interaction studies were conducted with the aliskiren/amlodipine 
combination and other drugs. 

5 Sources of Clinical Data 
The primary source of clinical data for this review was the initial NDA submission dated 
October 29, 2009. In addition, three new clinical studies were submitted as in the 120 days safety 
update after the first submission dated January 25, 2010.  

5.1 Tables of Studies/Clinical Trials 

The clinical studies include the biopharmaceutic studies, human pharmacokinetic and 
pharmacodynamic studies, and the efficacy and safety studies. The following table 3 is the 
summary of efficacy and safety studies only. Please see the clinical pharmacology review for the 
bioequivalence, pharmacokinetic and pharmacodynamic studies.   
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Table 3: Summary table of efficacy and safety studies 
Study # Design Sites Drug Control Outcome Other Review 

section 
SPA100A2305 8-week 

multifactorial  
Multiple 
sites 

Aliskiren,  
amlodipine 

placebo Efficacy
, safety 

Pivotal 
trial 

6 and 7  

SPA100A2301 54-week 
open-label  

Multiple 
sites 

Aliskiren,  
amlodipine 

None Efficacy
, safety 

Major 
safety  

7  

SPA100A2303 8-week combo 
vs aliskiren 

Multiple 
sites 

Aliskiren,  
amlodipine 

None Efficacy, 
safety 

Not in US 5 and 7 

SPA100A2304 8-week combo 
vs amlodipine 

Multiple 
sites 

Aliskiren,  
amlodipine 

None Efficacy, 
safety 

Not in US 5 and 7 

SPA100A2306 8-week combo 
vs amlodipine 
for moderate 
to severe 
hypertension 

Multiple 
sites 

Aliskiren,  
amlodipine 

None Efficacy, 
safety 

Not in US 
120-day 
update 

5, 6, and 7  

SPA100A 
US01 

8-week combo 
vs mono for 
African 
American 

Multiple 
sites  

Aliskiren,  
amlodipine 

None Efficacy, 
safety 

120-day 
update 

5, 6, and 7 

SPP100A2305 6-week combo 
vs amlodipine 

Multiple 
sites 

Aliskiren,  
amlodipine 

placebo Efficacy, 
safety 

 7  

SPP100A2323 
and E1 

52-week 
aliskiren vs 
HCTZ with 
option of 
amlodipine 

Multiple 
sites 

Aliskiren, 
amlodipine, 
HCTZ 

None safety  7  

SAH 2302 8-week 
ali/aml/HCTZ 
vs combos of 
ali/aml, 
ali/HCTZ and 
aml/HCTZ 

2379 8weeks None Efficacy/
safety 

120-day 
update 

7 

 

5.2 Review Strategy 

I initially reviewed all of the eight trials as shown in table 3. I performed detailed reviews of the 
pivotal trial (protocol SPA100A 2305) for approval from an efficacy aspect. I have also reviewed 
the other 5 short-term active-controlled trials including SPA100A 2303, 2304, 2306, SPP2305 
and US01for additional information for the efficacy evaluation.  
 
For an integrated review of safety, I relied primarily upon analyses of all of the trials from table 
3. Studies SPA100A2301 is mainly for long-term safety evaluation.  
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As a 505b(2) combination product, I have also checked the most updated labeling and some 
previous clinical studies for amlodipine, and the published literatures for both aliskiren and 
amlodipine regarding the safety assessments.  

5.3 Discussion of Individual Studies/Clinical Trials 

Nine clinical efficacy and safety studies were submitted as shown above table 3. Among them, 6 
studies were submitted in the original submission and three studies (SPA100A 2306, SPA 100A 
US01) were submitted in the 120-day safety update.  
 
Study SPA100A2305 is the pivotal study for efficacy evaluation. It is an 8-week, double-blind, 
multicenter, randomized, multifactoral, placebo-controlled, parallel-group study to evaluate the 
efficacy and safety of aliskiren administered alone and in combination with amlodipine in 
patients with essential hypertension. I will discuss this study in details in the Section 6.  
 
Studies SPA100A2303, 2304, 2306, US01 and SPP100A 2305 are 6 to 8 weeks short-term active 
controlled studies for the claimed indication. The clinical findings were briefly summarized in 
the below. Some results from these individual studies will be discussed in the Sections 6 and 7 
for the integrated reviews of efficacy and safety.  
• Study SPA100A2303 was started on October 15, 2008 and completed on May 28, 2009. It is a 

randomized, eight-week, double-blind, parallel-group, multicenter study to evaluate the 
efficacy and safety of the combination of aliskiren/amlodipine (300/5 mg and 300/10 mg) in 
comparison with aliskiren 300 mg in patients with essential hypertension not adequately 
responsive to aliskiren 300 mg monotherapy( msDBP ≥90 mmHg and <110 mmHg after 4 
weeks of treatment). This study was conducted in European and Asia countries including 
Estonia, France, Iceland, India, Italy, South Korea, Lithuania, Spain, and Venezuela. 820 
patients including 496 males and 324 females at the age between 20-87 years old (average 54.6 
years) were randomized in the double blind study. The race distribution included 544 Whites, 
1Black, 221 Asians, and 54 others. Patients with severe hypertension (msDBP ≥110 mmHg 
and/or msSBP ≥180 mmHg), secondary hypertension, uncontrolled diabetes, or previous or 
current diagnosis of heart failure were excluded. Patients with any history of hypertensive 
encephalopathy or cerebrovascular accident, or history of transient ischemic attack, myocardial 
infarction, coronary bypass surgery, or any percutaneous coronary intervention within 12 
months prior to Screening were excluded as well. 
 
The study design consisted of a 7-day washout period, a 4-week single-blind run-in treatment 
period in which patients received aliskiren 300 mg, and an 8-week double-blind study drug 
treatment period in which patients were randomly assigned to 1 of the following 3 treatment 
arms in a ratio of 1:1:1 aliskiren/amlodipine 300/5 mg, aliskiren/amlodipine 300/10 mg, or 
aliskiren 300 mg. The efficacy evaluation included changes from baseline to Endpoint in mean 
sitting diastolic blood pressure (msDBP) and mean sitting systolic blood pressure (msSBP), 
proportions of patients achieving a BP control target of <140/90 mmHg, the proportions of 
patients achieving a response (msDBP <90 mmHg or a ≥ 10 mmHg reduction from baseline 
and msSBP <140 mmHg or ≥ 20 mmHg reduction from baseline). The safety assessment 
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included adverse events, serious adverse events, evaluation of edema, hematology, blood 
chemistry, vital signs, physical examinations. In addition, biomarkers including Plasma renin 
concentration (PRC) and plasma rennin activity (PRA) were measured in a subset of patients.  
 
Efficacy: Both doses of combination provide a statistically significant reduction in both 
msDBP and msSBP. The reductions from baseline in msDBP and msSBP were −13.07 mmHg 
and −10.54 mmHg vs. −5.84 mmHg, and −18.04 mmHg and −14.43 mmHg vs. −6.42 mmHg, 
in the aliskiren/amlodipine 300/10 mg and 300/5 mg groups compared to the aliskiren 300 mg 
group, respectively. The greater msDBP and msSBP reductions with aliskiren/amlodipine 
groups (300/10 mg and 300/5 mg) over the aliskiren 300 mg group were observed as early as 2 
weeks after the initiation of treatment and maintained throughout the study. More patients 
achieved diastolic BP response (83.6% and 77.7% vs. 51.5%, p<0.0001) and BP control 
(65.5% and 56.6% vs. 31.5%, p<0.0001) in the aliskiren/amlodipine 300/10 mg and 300/5 mg 
groups than the aliskiren 300 mg group at Endpoint. During aliskiren run-in period, PRA was 
effectively reduced with aliskiren 300 mg treatment. Aliskiren/amlodipine combinations 
produced a reduction in PRA at the end of study from prior to the aliskiren run-in (Week −4), 
which may indicate that aliskiren is able to neutralize the PRA increase caused by amlodipine. 
 
Safety: Overall, the incidences of AEs, SAEs, and AEs leading to study discontinuation were 
similar with both aliskiren/amlodipine 300/10 mg and 300/5 mg groups compared to the 
aliskiren 300 mg group with the exception of peripheral edema which was higher in the 
aliskiren/amlodipine 300/10 mg group. The percentages of patients experiencing any AE 
during the double-blind treatment period were similar in the aliskiren/amlodipine 300/10 mg 
(30.1%) and 300/5 mg (29.0%) groups, but slightly greater than the aliskiren 300 mg group 
(22.7%). Four types of AEs occurred in more than 2% of the patients in any group: peripheral 
edema, nasopharyngitis, dyslipidemia, and headache. Peripheral edema occurred in notably 
more patients in the aliskiren/amlodipine 300/10 mg group than in the aliskiren 300 mg group 
(9.2% and 0.4%, respectively). The aliskiren/amlodipine 300/5 mg group had a relatively lower 
rate of peripheral edema (2.2%) than the aliskiren/amlodipine 300/10 mg group (9.2%). These 
findings are consistent with the known effect of amlodipine in causing peripheral edema, 
especially at dose of 10 mg. Diarrhea occurred in a few patients in all treatment groups (0.4%, 
aliskiren/amlodipine 300/10 mg; 0.7%, aliskiren/amlodipine 300/5 mg; and 0.4%, aliskiren 300 
mg). Hyperkalemia was reported as AEs in 1 patient in each of the aliskiren/amlodipine 300/10 
mg and aliskiren 300 mg groups. There were no AEs of hypokalemia, syncope, hypotension, 
angioedema, or orthostatic hypotension reported. Few patients had serum potassium >5.5 
mmol/L post baseline in all treatment groups (0.4%, 0.7% and 1.5%, respectively, in aliskiren 
300 mg, aliskiren/amlodipine 300/5 mg and aliskiren/amlodipine 300/10 mg groups, 
respectively). 
 

• Study SPA100A2304 was started on October 16, 2008 and completed on June 8, 2009. It is a 
randomized, eight week double-blind, parallel-group, multicenter study to evaluate the efficacy 
and safety of the combination of aliskiren/amlodipine (150/10 mg and 300/10 mg) in 
comparison with amlodipine 10 mg in patients with essential hypertension (msDBP ≥ 90 
mmHg and < 110 mmHg) not adequately responsive to amlodipine 10 mg monotherapy. This 
study was conducted in 100 centers in 7 countries including Argentina (3), Germany (46), 



Clinical Review 
Shen Xiao, M.D., Ph.D.  
NDA 22-545; SN-000 
Aliskiren/Amlodipine (TekamloTM) 
 

23 

Norway (8), Poland (12), Slovakia (10), Sweden (9), and Turkey (12). There were no sites in 
the US. 847 patients including 519 males and 328 females at the age between 18-85 years old 
(average 54.6 years) were randomized into the double blind study. The race distribution 
included 842 Whites, 2 Asians, and 3 others. Patients with severe hypertension (msDBP ≥110 
mmHg and/or msSBP ≥ 180 mmHg), secondary hypertension, uncontrolled diabetes, any 
history of hypertensive encephalopathy or cerebrovascular accident, or history of transient 
ischemic attack, myocardial infarction, coronary bypass surgery, or any percutaneous coronary 
intervention, or previous or current diagnosis of heart failure were excluded. 
 
The study design consisted of a 7-day washout period, a 4-week single-blind run in period in 
which patients received amlodipine 10 mg monotherapy, and an 8-week double-blind study 
drug treatment period (3 periods and 9 visits) in which patients were randomly assigned to one 
of the following 3 treatment arms in a ratio of 1:1:1 aliskiren/amlodipine 150/10 mg, 
aliskiren/amlodipine 300/10 mg, or amlodipine 10mg. The efficacy evaluation included 
changes from baseline (Visit 5) to endpoint msDBP and msSBP, the proportions of patients 
achieving a blood pressure control target of msSBP/msDBP < 140/90 mmHg, and the 
proportions of patients achieving a diastolic blood pressure response (msDBP < 90 mmHg or a 
≥ 10 mmHg reduction from baseline). Biomarkers including plasma renin concentration (PRC) 
and plasma renin activity (PRA) in a subset of patients were also measured. Safety assessments 
included adverse events, serious adverse events, evaluation of edema, hematology, blood 
chemistry, vital signs, and physical examinations.  
 
Efficacy: The average age was 54.6 years, 18.1% of patients were ≥ 65 years; male=61.3%, 
female=38.7%; Caucasian=99.4%%; obese=45.9% (BMI ≥ 30 kg/m2); mean duration of 
hypertension=8.1 years; metabolic syndrome=47.8%. The combination of aliskiren/amlodipine 
at doses of 300/10 mg and 150/10 mg showed a statistically significant reduction in both 
msDBP (3.76 and 1.72 mmHg) and msSBP (6.22 and 2.81mmHg) as compared to the 
amlodipine 10 mg monotherapy in patients who did not show adequate blood pressure response 
to amlodipine 10 mg monotherapy. There is a clear incremental DBP (-10.99 vs -8.95 mmHg) 
and SBP (-14.42 vs -10.01 mmHg) reduction was seen with aliskiren/amlodipine 300/10 mg 
over 150/10 mg. The combination groups showed numerically greater msDBP and msSBP 
reductions over amlodipine 10 mg monotherapy as early as 2 weeks after the initiation of 
treatment and maintained it throughout the study duration. More patients achieved blood 
pressure control in the aliskiren/amlodipine 300/10 mg group as compared to amlodipine 10 
mg monotherapy group. The biomarker data indicated that aliskiren reduced PRA when used in 
combination with amlodipine, even though amlodipine monotherapy increased PRA during the 
single-blind period and the aliskiren/amlodipine combination increased PRC by up to 502%. 
 
Safety: The AE profile seen was not unexpected for this patient population and the drug 
classes. The most commonly reported AE, severe AE, study-drug related AE, and AE leading 
to discontinuation was peripheral edema and was considered to be associated with amlodipine 
treatment. The incidence of peripheral edema was similar in aliskiren/amlodipine 150/10 mg 
and amlodipine 10 mg groups while it was lower in aliskiren/amlodipine 300/10 mg group. 
Hypotension and related events were uncommon (in <2% patients) with the 
aliskiren/amlodipine treatment. Diarrhea, an AE that had been associated with high doses of 
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aliskiren (>300 mg/day) in previous studies, was uncommon (in <2% patients) with 
aliskiren/amlodipine treatment in this study. The number of patients meeting pre-specified high 
potassium level of >5.5 mmol/L in aliskiren/amlodipine combination groups was fewer than or 
similar to amlodipine monotherapy group.  
 

• Study SPA100A 2306 was started on January 21, 2009 and completed on September 9, 2009, 
and was submitted in the 120-day safety update after the original submission. It is an 8-week, 
double-blind, randomized, parallel group, multi-center study to evaluate the efficacy and safety 
of the combination of aliskiren 300 mg and amlodipine 10 mg compared to amlodipine 10 mg 
in patients with moderate to severe hypertension. The study was conducted in a total of 59 
centers in 6 countries including Germany- 22 centers; Russia- 14 centers; Spain- 9 centers; 
Philippines- 8 centers; Romania- 4 centers; and Singapore-2 centers. There were no sites in the 
US. A total of 484 patients (208 males and 276 females) at the age ≥ 18 years old (average 57 
years old) were randomized and entered the double-blind treatment phase (242 to aliskiren 
/amlodipine combination therapy and 242 to amlodipine monotherapy). The study was 
composed of two periods: 1 to 4 weeks of wash-out, and 8 weeks double-blind treatment 
comprising 1 week of titration and 7 weeks of fixed treatment. At Visit 2, all patients who 
fulfilled the study entry criteria were randomized to receive the initial one week treatment with 
aliskiren /amlodipine 150/5 mg or amlodipine 5 mg. At Visit 3, patients treated with aliskiren 
/amlodipine 150/5 mg were force titrated to aliskiren /amlodipine 300/10 mg for 7 weeks and 
patients treated with amlodipine 5 mg were force titrated to amlodipine 10 mg for 7 weeks. The 
maximum duration of the study, including the maximum wash-out period, was 12 weeks. 
Patients with a diagnosis of moderate to severe hypertension, defined as msSBP ≥ 160 mmHg 
and < 200 mmHg at Visit 2. At any time during the study, patients with a msSBP ≥ 200 mmHg 
and/or a msDBP ≥ 120 mmHg were to be discontinued. Patients were required to taper off their 
previous antihypertensive medication, meet the above criteria and also completely discontinued 
all antihypertensive treatment prior to entering the treatment phase of the study. The efficacy 
evaluation included the comparison of the combination of aliskiren/amlodipine 300/10 mg 
versus amlodipine 10 mg monotherapy for the reduction of msSBP and msDBP from baseline, 
the proportion of patients achieving blood pressure control (msSBP < 140 mmHg and msDBP 
< 90 mmHg), , the proportion of patients achieving the systolic blood pressure response 
(msSBP < 140 mmHg or a reduction ≥ 20 mmHg from the baseline), and the proportion of 
patients achieving the diastolic blood pressure response (msDBP < 90 mmHg or a reduction ≥ 
10 mmHg from the baseline), in both study arms, after 8 weeks of treatment. Biomarkers 
related to hypertension, hypertension-related renal dysfunction, or atherosclerosis including 
plasma renin activity (PRA), plasma renin concentration (PRC) and serum asymmetrical 
dimethylarginine (ADMA) were also measured. The safety assessment included adverse 
events, serious adverse events, evaluation of edema, hematology, blood chemistry, vital signs, 
and physical examinations.  

 
Efficacy: The combination of aliskiren/amlodipine 300/10 mg has shown a statistically 
significantly greater (p<0.0001) reduction in both msSBP and msDBP compared to amlodipine 
10 mg monotherapy (37.72 vs 30.63 mmHg and 16.10 vs 12.27 mmHg).  Significantly more 
patients in the aliskiren/amlodipine 300/10 mg combination group achieved BP control than in 
the amlodipine 10 mg monotherapy group (67% vs. 49%; p=0.0001). The aliskiren/amlodipine 
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300/10 mg group also produced a significantly greater SBP response rate (89% vs. 79%; 
p=0.0016) and DBP response rate (93% vs. 87%; p=0.0415) at than the amlodipine 10 mg 
group. In patients with severe hypertension (baseline msSBP ≥ 180 mmHg) who were more 
difficult to treat, aliskiren/amlodipine 300/10 mg combination produced highly clinically 
significant msSBP/msDBP reductions of 47.45/18.57 mmHg, which are statistically 
significantly greater than amlodipine 10 mg monotherapy (37.36/14.02 mmHg). Furthermore, 
aliskiren/amlodipine 300/10 mg combination enabled over half (55.6%) of patients with severe 
hypertension to achieve BP control, which was greater than amlodipine 10 mg monotherapy 
(34.0%) (p=0.0489). Plasma renin activity (PRA) was reduced by the combination of 
aliskiren/amlodipine (a 61.4% decrease in the analysis of geometric mean) and increased in the 
amlodipine monotherapy group (a 79.6% increase in the analysis of geometric mean). In using 
the analysis of geometric mean, ADMA (µmol/L) was essentially unchanged in both groups 
(increased 0.7% in the aliskiren/amlodipine group and 1.6% in the amlodipine group). 

 
Safety: The safety profile of the combination of aliskiren/amlodipine 300/10 mg was similar to 
amlodipine 10 mg monotherapy. The AE and laboratory findings are consistent with the known 
safety profile of the two component drugs when used alone or in combination. The overall 
incidence of adverse events was similar for the two treatment groups (48.6% and 48.1% in 
aliskiren/amlodipine group and amlodipine group, respectively). The most frequently reported 
AE in the study was peripheral edema which is a known side effect of amlodipine, and was 
reported for fewer patients in the aliskiren/amlodipine combination group than for the 
amlodipine monotherapy group (14.4% vs. 18.3%). No hypotension AEs were reported during 
the study. Dizziness was reported as an AE for comparable numbers of patients in both 
treatment arms (4.1% and 3.7%, respectively) and none of the episodes was severe. In both 
aliskiren/amlodipine combination and amlodipine monotherapy groups, the majority of 
reported AEs were mild (33.7% and 29.0%, respectively) or moderate in severity (12.3% and 
16.2%, respectively). Severe AEs were reported for 2.5% and 2.9% of patients, respectively. 
There were no deaths during the study. No SAEs occurred in aliskiren/amlodipine 300/10 mg 
combination group, while 3 (1.2%) patients in the amlodipine monotherapy group experienced 
SAEs, which all led to discontinuation of study medication. Fewer patients discontinued study 
drug due to AEs in the aliskiren/amlodipine combination group (2.9%) than in the amlodipine 
monotherapy group (6.6%). Peripheral edema led to discontinuation in fewer patients in the 
aliskiren/amlodipine combination group (4 patients, 1.6%) than in the amlodipine group (9 
patients, 3.7%). No patient discontinued for dizziness or diarrhea. The main notable laboratory 
finding was the percentage of patients with serum potassium <3.5 mmol/L, which was reported 
for few patients and at a slightly lower frequency in the aliskiren/amlodipine combination 
group (2.2%) than in the amlodipine monotherapy group (3.0%). No patient in the 
aliskiren/amlodipine group had serum potassium >5.5 mmol/L. 

 
• Study SPA100A US01 is specifically designed for African American. This study was 

submitted in the 120-day safety update after the original submission. It was started on February 
24, 2009 and completed on August 10, 2009. It is an 8-week Multicenter, Randomized, 
Double-blind, Active Control, Parallel Group Study to Evaluate the Efficacy and Safety of 
Aliskiren Administered in Combination with Amlodipine (150/5, 300/10 mg) versus 
Amlodipine alone (5, 10 mg) in African American patients with Stage 2 Hypertension.  The 
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study was conducted in 75 centers in the United States. A total of 443 patients including 205 
males and 238 females at age ≥ 18 years old (average 53 years old) were randomly assigned to 
1 of the 2 treatment regimens: 220 patients to the aliskiren/amlodipine combination and 223 
patients to the amlodipine regimen. A total of 147 patients were randomized to the ABPM 
substudy (76 patients to the aliskiren/amlodipine group and 71 patients in the amlodipine 
group. The study comprised 2 periods and a maximum of 8 visits. Period 1 began with a 1 to 4 
week washout. Qualified patients were then randomized into Period 2 in a 1:1 ratio to 1 of the 
2 treatment groups, to receive double-blind treatment with the combination of aliskiren and 
amlodipine 150/5 mg or amlodipine 5mg monotherapy. After 1 week of treatment, at Visit 6 
(Day 7), all patients were force-titrated to elevated doses of their respective treatments to 
aliskiren and amlodipine 300/10 mg or amlodipine 10 mg for an additional 7 weeks of 
treatment. The stage 2 hypertension, defined as msSBP ≥ 160 mmHg and < 200 mmHg at Visit 
5 (randomization). The efficacy evaluations included change from baseline in msSBP and 
msDBP, the proportion of patients achieving blood pressure control (<140/90 mmHg), the 
proportion of responders as determined by a msSBP <140 mmHg or a ≥ 20 mmHg decrease), 
and the proportion of patients with peripheral edema. Additionally, the plasma, serum, urine 
biomarker measurements were obtained in all patients at Visits 5 (Day 0) and Visit 8 (Day 56): 
plasma renin activity (PRA) and plasma renin concentration (PRC). Measurements of urinary 
albumin creatinine ratio (UACR), urinary aldosterone and urinary albumin excretion rate 
(UAER) were obtained for a subset of patients. Safety assessments consisted of monitoring and 
recording all adverse events (AEs) and serious adverse events (SAEs), the regular monitoring 
of hematology, blood chemistry, and urine values, regular measurement of vital signs, and the 
performance of physical examinations. 

 
Efficacy: The LS mean changes from the baseline for the aliskiren/amlodipine and amlodipine 
groups were -34.1 vs -28.9 mmHg for msSBP and -14.3 vs -10.5 mmHg for msDBP at the end 
of study, respectively. The combination of aliskiren/amlodipine was proven to be better to 
amlodipine alone (p <0.001).The cumulative percentage of patients achieving BP control 
(msSBP/msDBP < 140/90 mmHg) was greater in the aliskiren/amlodipine group than the 
amlodipine group at Week 4 (57.7% and 45.3%, p=0.008) and Week 8 (71.4% and 57.4%, 
p=0.002). The cumulative percentage of responders as determined by msSBP < 140 mmHg or 
a ≥ 20 mmHg decrease from baseline was greater in the aliskiren/amlodipine group than in the 
amlodipine group at Week 4 (86.4% and 78.0%, p=0.022) and Week 8 (92.3% and 86.5%, 
p=0.049).  
 
In the exploratory efficacy analysis, there was a statistically significant difference in favor of 
the combination group for the mean ambulatory diastolic blood pressure (MADBP, -2.9 
mmHg, p=0.032) but no difference for the mean ambulatory systolic blood pressure (MASBP, 
-3.7 mmHg, p=0.086). There was no statistically significant between two groups for the mean 
ambulatory pulse pressure (MAPP). There was no statistically significant between the two 
groups for the mean hourly ambulatory SBP during the last 6 hours of the dosing period. 
However, the mean hourly ambulatory DBP during the last 6 hours of the dosing period was 
statistically significant between the two groups ( -11.2 mmHg  vs -6.7 mmHg, p=0.018). There 
was no difference between two groups for the mean daytime ambulatory BP. For the mean 
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nocturnal ambulatory DBP, however, there was a statistically significant difference in favor of 
the combination group than the monotherapy ( -3.9 mmHg, p=0.015) but not for the SBP. In 
the arterial compliance measures, there were statistically significant differences in favor of the 
combination group for the mean central SBP, DBP, and central mean pressure. There were no 
statistically significant difference between two groups for the Central Augmentation Index, 
Normalized Augmentation Index, and central pulse pressure.  

 
In the biomarker analysis, there was no statistically significant difference between two groups 
for UAER and urinary aldosterone from baseline. There was a 61.7% reduction and 50% 
increase in PRA from baseline in the aliskiren/amlodipine and amlodipine groups, and a 
495.4% increase and 34.8% increase in PRC from baseline in the aliskiren/amlodipine and 
amlodipine groups, respectively; the difference between the treatment groups at Week 8 was 
statistically significant. 

 
In the subgroup analysis, in patients < 55 years, < 65 years, and < 75 years, differences 
between treatment groups were statistically significant in favor of aliskiren/amlodipine at 
Week 8 for the change from baseline in msSBP and msDBP. Additionally, in patients ≥ 55 
years, differences between treatment groups were statistically significant in favor of 
aliskiren/amlodipine at Week 8 for the change from baseline in msDBP. Subgroup analysis by 
gender showed that differences between treatment groups were statistically significant for both 
genders in favor of aliskiren/amlodipine at Week 8. Differences between treatment groups 
were statistically significant favoring aliskiren/amlodipine at Week 8 for msSBP and msDBP 
in patients with PRA ≤ 0.65 ng/mL/hr at baseline and in patients with PRA > 0.65 ng/mL/hr at 
baseline. Reductions in PRA were similar among baseline PRA subgroups. 
 
Safety: The AEs observed during the study were expected for this population and this class of 
drug and gave no indication of target organ toxicity. No patient died during the study. Two 
SAEs reported: 1 patient in the aliskiren/amlodipine group had severe unstable angina which 
resulted in the patient’s discontinuation from the study and 1 patient in amlodipine group had 
pneumonia and did not result in the discontinuation. The AEs experienced by at least 2% of 
patients in the aliskiren/amlodipine group were peripheral edema, headache, fatigue, and 
nausea. The only AE experienced by at least 5% of patients in each treatment group was 
peripheral edema. Of the AEs suspected to be treatment related, most occurred in less than 2% 
of patients in either treatment group, except for peripheral edema, which occurred in 10 
patients (4.5%) in the aliskiren/amlodipine group and 12 patients (5.4%) in the amlodipine 
group. The only suspected treatment-related AEs experienced by at least 1% of patients in 
either treatment group were fatigue, muscle spasms, joint swelling, headache, and dizziness. 
Adverse events that resulted in discontinuation from the study were experienced by 8 patients 
(3.6%) in the aliskiren/amlodipine group and 3 patients (1.3%) in the amlodipine group. Three 
patients (2 patients in the aliskiren/amlodipine group and 1 patient in the amlodipine group) 
experienced peripheral edema leading to discontinuation from the study. One patient in the 
aliskiren/amlodipine group and 1 patient in the amlodipine group discontinued due to a blood 
pressure increase. The causes of discontinuation in other 5 cases in the aliskiren/amlodipine 
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group including vertigo, rash, hypotension, unstable angina and chest pain. The changes from 
baseline in clinical laboratory tests were generally small and similar in each treatment group.  

 
• Study SPP100A 2305 is a six-week, randomized, double-blind, parallel-group, multicenter 

study to evaluate the safety and efficacy of the combination of aliskiren 150 mg and 
amlodipine 5 mg compared to amlodipine 5 mg and 10 mg in hypertensive patients not 
adequately responsive to amlodipine 5 mg. This study has been reviewed by Dr. Thomas 
Marciniak in NDA 21-985 for aliskiren monotherapy. The conclusion is that “Aliskiren 150 mg 
appears to add to amlodipine 5 mg but it is not clear whether the effect of aliskiren 
150/amlodipine 5 mg is greater than that of amlodipine 10 mg. The combination of aliskiren 
150/amlodipine 5 mg appears to be slightly better tolerated than amlodipine 10 mg 
monotherapy”. Please his original review for details.  

 
There are two long-term studies within this submission including Study SPA100A2301 and 
Study SPP100A2323 and 2323E1. Study SPPA100A 2301 is a 54-week, open-label, multicenter 
study to assess the long-term safety and tolerability of the combination of aliskiren 
300mg/amlodipine 10 mg in patients with essential hypertension. I will discuss the results of this 
study in details in section 7. The following is a brief summary of this study regarding the study 
design and the summary of the efficacy and safety. 
 
• Study SPA 100A 2301 is A 54-week, open-label, multicenter study to assess the long-term 

safety and tolerability of the combination of aliskiren 300 mg/ amlodipine 10 mg in patients 
with essential hypertension. An optional addition of HCTZ (12.5 mg with increase to 25 mg) 
was allowed if the patient’s blood pressure was not adequately controlled. The study was 
started on November 10, 2006 and completed on March 8, 2008. A total of 89 centers in eight 
countries including Belgium (9 centers); Switzerland (4 centers); Germany (17 centers); 
Denmark (8 centers); Finland (9 centers); India (3 centers); Iceland (1 enter); and USA (38 
centers) enrolled patients in the study. A total of 556 patients with msDBP ≥ 90 mmHg and < 
110 mmHg were enrolled in this study. The study was comprised of a 1-4 week washout phase, 
and a 54-week treatment phase. All patients received aliskiren 150 mg and amlodipine 5 mg for 
the first two weeks; dose was then force-titrated to aliskiren 300/amlodipine 10 mg for 52 
weeks duration. On or after Day 72 (Week10; after 8 weeks of treatment with aliskiren 300 
mg/amlodipine 10 mg), patients whose msSBP was ≥ 140 and/ or msDBP ≥ 90 mmHg for two 
consecutive visits may have had hydrochlorothiazide (HCTZ) 12.5 mg added. If the patient’s 
msSBP remained ≥ 140 and/ or msDBP remained ≥ 90 mmHg after adding HCTZ 12.5mg, the 
dose of HCTZ could be increased to 25 mg. Efficacy was a secondary objective. Efficacy 
variables included changes from baseline to endpoint in msDBP and msSBP, and the 
proportions of patients achieving the blood pressure control target (msSBP/msDBP < 140/90 
mmHg) post-baseline and response rate (msDBP < 90 mmHg or a ≥10 mmHg reduction from 
baseline). Biomarkers including hsCRP, plasma aldosterone and plasma renin activity (PRA), 
were determined in only those patients participating in the biomarker subset of the study. 
Safety assessments consisted of monitoring and recording all adverse events and serious 
adverse events, the regular monitoring of hematology and blood chemistry, regular 
measurement of vital signs and the performance of physical examinations. 
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  Efficacy and safety data are discussed in Section 6 and 7. 
 
• Study SPP100A 2323 and 2323 E1 is a twenty six-week, randomized double-blind, parallel 

group, multicenter, active controlled, dose titration study to evaluable the efficacy and safety of 
aliskiren compared to HCTZ with the optional addition of open-label amlodipine, followed by 
a second twenty six weeks of blinded treatment in patients with essential hypertension. This 
study was completed on July 27, 2006 and has been reviewed by Dr. Thomas Marciniak in 
NDA 21-985. Since this study is mainly for the comparison of aliskiren to HCTZ, I do not 
provide the summary of the efficacy. Some safety data are discussed in the section 7.  

 
• Study SAH 2302 is an active control study to compare the triple combination of aliskiren, 

amlodipine and HCTZ to the double combinations of aliskiren/amlodipine, aliskiren/HCTZ and 
amlodipine/HCTZ. The safety data from this study was provided in the 120-day safety update. 
Other data sets were not provided. Please see Section 7.7 for the safety summary.  

6 Review of Efficacy 
Efficacy Summary: Study SPA100A2305 is the pivotal study for the efficacy evaluation. It is 
an 8-week, double-blind, multicenter, randomized, multifactoral, placebo-controlled, parallel-
group study to evaluate the efficacy of aliskiren administered alone and in combination with 
amlodipine in patients with essential hypertension. Other studies including studies 
SPA100A2303, 2304, 2306, US01 and SPP100A2305 are 6- to 8-week short-term active 
controlled studies to support the claimed indication. In addition, study SPA 100A2301 is a 54-
week safety study that evaluated long-term efficacy (change in BP relative to baseline) as a 
secondary objective. 
 
Based on the data from the pivotal study and other supportive studies, the combination of 
aliskiren/amlodipine produced clinically meaningful and statistically greater reductions in 
msDBP (primary endpoint) compared to placebo and each respective monotherapy at the studied 
doses (150/5 mg, 150/10 mg, 300/5 mg, and 300/10 mg). In the pivotal study, the difference in 
msDBP between the combination 300/10 mg and its component monotherapies was 6.3 mmHg 
for aliskiren 300 mg, and 2.7 mmHg for amlodipine 10 mg, respectively. For msSBP, however, 
the pairwise comparisons of aliskiren/amlodipine 150/10 mg vs. amlodipine 10 mg and 
aliskiren/amlodipine 300/10 mg doses vs. amlodipine 10 mg have not reached statistically 
significant difference (p=0.056 and 0.143, respectively). In Study SPA 100A 2304, a study 
designed to specifically evaluate the effect of the combination of aliskiren/amlodipine at doses of 
150/10 mg and 300/10 mg in comparison with amlodipine 10 mg in patients with essential 
hypertension, the aliskiren/amlodipine combinations demonstrated statistically significantly 
greater reductions in both msSBP and msDBP compared to amlodipine 10mg. The difference 
between the combination 300/10 mg and amlodipine 10 mg alone was 3.8 mmHg for msDBP 
and 6.2 mmHg for SBP.  
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Both individual monotherapy components contributed to the antihypertensive effect of the fixed 
combination of aliskiren/amlodipine in the overall population. In general, the difference in the 
antihypertensive effect of the combination vs. aliskiren monotherapy was larger than the 
difference between the combination and amlodipine monotherapy. The antihypertensive effect 
was greater for the higher dose combinations. Regarding the duration, the antihypertensive effect 
of the aliskiren/amlodipine combination was largely manifested within 1 week, was near 
maximal at approximately 2 weeks, and was sustained throughout the study (the end of week 8).   
In general, the aliskiren/amlodipine fixed combinations produced clinically meaningful and 
statistically greater BP control (<140/90 mmHg) compared to the respective monotherapies. All 
fixed combination doses of aliskiren/amlodipine were statistically superior to component 
monotherapies and placebo in reducing mean 24-hour, daytime, and nighttime MADBP and 
MASBP. The greater decrease in ambulatory BP for the fixed combination over monotherapies 
was sustained over the full 24 hours, with no rise of BP in the morning. In the 54-week open 
label uncontrolled study, reductions in msDBPs and msSBPs were maintained for a treatment 
period of 1 year. In the biomarker analysis, the combination of aliskiren/amlodipine decreased 
PRA despite the fact that amlodipine increases PRA.  
 
In the subpopulation analysis, the greater BP-lowering effect of the fixed combination of 
aliskiren/amlodipine compared to the component monotherapies was observed consistently 
across demographic subgroups of age and gender and in patients with diabetes mellitus or mild 
or moderate renal impairment, and in subgroups by severity of hypertension (Stage 1 and Stage 
2). In the race analysis, however, the combination of aliskiren/amlodipine at the high dose level 
of 300/150 mg did not show a better effect than amlodipine in Black people for either msDBP or 
msSBP. This could be due to the variation of bioavailability of aliskiren and the small number of 
black patients (about 40 patients in each group) in this study. In study SPA 100A US01, a study 
designed specifically to test the effect of the combination versus amlodipine monotherapy on 
hypertension in African Americans, more than 200 African Americans in each group were 
evaluated. This study did show a better antihypertensive effect in the combination compared to 
the amlodipine monotherapy treatment arm for msDBP, msSBP, and BP control.  
 
When used as initial therapy without titration from monotherapy, the combination of 
aliskiren/amlodipine produced significantly greater BP control rates compared to placebo and 
both aliskiren and amlodipine monotherapy in the overall population. The predicted 
BP control rates were greater for initial therapy with the fixed combination of aliskiren 
/amlodipine as compared to aliskiren or amlodipine monotherapy, regardless of baseline BP. 

6.1 Indication 

The indication for the proposed aliskiren/amlodipine fixed-dose combination tablets 
(TEKALMOMT) is the treatment of essential hypertension including the following conditions: 
• Add-on Therapy: A patient whose blood pressure is not adequately controlled with aliskiren 

alone or amlodipine alone (or another dihydropyridine calcium channel blocker) may be 
switched to combination therapy with aliskiren/amlodipine. 



Clinical Review 
Shen Xiao, M.D., Ph.D.  
NDA 22-545; SN-000 
Aliskiren/Amlodipine (TekamloTM) 
 

31 

• Replacement Therapy: Aliskiren/amlodipine may be substituted for the titrated components 
(aliskiren and amlodipine).  

• Initial Therapy: Aliskiren/amlodipine is indicated for the initial treatment of hypertensive 
patients who are likely to need multiple drugs to achieve their blood pressure goals. 

6.1.1 Methods 

As discussed in the Section 5.3, there are total 8 studies to provide efficacy data including six 
short-term studies (Studies SPA 2303, 2304, 2305, 2306, US01, SPP2305) and two long-term 
studies (Studies SPA 2301 and SPP2323/2323E1). Study SPA 2305 is the pivotal study which 
provides the direct comparison of 4 doses of aliskiren/amlodipine to each of the monotherapy 
components. It also provides dose-response data. In addition, it serves as the basis to support the 
initial therapy indication, since all patients who were randomized to the aliskiren/amlodipine 
fixed combination groups received the fixed combination treatment as initial therapy, without 
titration from monotherapy.  
 
Study SPA2303 provides efficacy data to support the use of aliskiren/amlodipine in patients not 
adequately responding to aliskiren 300 mg. Study SPA2304 and Study SPP2305 provide efficacy 
data for the use of aliskiren/amlodipine in patients not adequately responding to amlodipine 
monotherapy. Study SPA2306 provides efficacy data for the use of aliskiren/amlodipine vs 
amlodipine in patients with moderate to server hypertension. Study SPAUS01 provides efficacy 
data for the use of aliskiren/amlodipine vs amlodipine in African American with moderate 
hypertension. Study SPA2301 provides efficacy data for the long-term use of 
aliskiren/amlodipine, and Study SPP2323 and its extension, Study SPP2323E1, which allowed 
optional add-on of amlodipine to an aliskiren-based regimen, provide additional supportive 
efficacy data for the long-term use of the aliskiren/amlodipine combination. 
 
The overall clinical trial data from the studies were not pooled due to the differences in study 
design. The efficacy of the aliskiren/amlodipine combination therapy is based upon examination 
of individual trial data, predominantly from Study SPA2305, with supporting evidence from the 
other studies. The pivotal study, Study SPA 2305 is discussed in details in the following efficacy 
analysis. Other studies provide additional supportive efficacy data. Individual studies other than 
Study SPA 2305 are discussed in Section 5.3 (discussion of individual studies) or Section 7 
(discussion of safety).  
 
Study SPA2305 was an 8-week randomized, double-blind, placebo-controlled, multifactorial 
study, and provides the data in this submission for the dose-response assessment as well as the 
rationale for the selection of aliskiren/amlodipine fixed combination doses for registration. In 
addition, this study evaluated the efficacy and safety of the aliskiren/amlodipine fixed 
combination as initial therapy for the treatment of hypertension.  
 
Study SPA2305 was conducted in 208 centers in 18 countries (11 in Argentina, 6 in Australia, 
11 in Canada, 10 in Colombia, 14 in Denmark, 13 in Finland, 7 in Greece, 23 in Italy, 5 in 
Mexico, 2 in Panama, 10 in Peru, 11 in Romania, 12 in Russia, 10 in Spain, 10 in Sweden, 10 in 
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Taiwan, 26 in the United States, and 17 in South Africa). The first patient enrolled was on 22-
Sep-2008 (first patient / first visit) and the last patient completed was on 27-May-2009 (last 
patient / last visit).  
 
The planned sample size was 1611 randomized patients. A total of 2694 patients were enrolled 
into the study, 1688 were randomized, and 1539 completed the study. The planned sample size in 
an ABPM substudy was 1143 randomized patients (127 per arm) and 819 patients participated in 
the ABPM substudy. The study was comprised of three periods: washout; single-blind placebo 
run-in; and double-blind treatment. During the double-blind treatment period, eligible patients 
were randomized to 1 of 9 treatment groups in a ratio of 1:1:1:1:1:1:1:1:1 including aliskiren 
monotherapy 150 mg or 300 mg; amlodipine monotherapy 5 mg or 10 mg; the fixed combination 
of aliskiren/amlodipine 150/5 mg, 150/10 mg, 300/5 mg, 300/10 mg; or placebo. For patients 
randomized to receive amlodipine 10 mg alone or in combination with aliskiren, the initial 
amlodipine dose was 5 mg for 1 week. The dose was then force-titrated to 10 mg for the rest of 
the study. 
 
The main inclusion and exclusion criteria included male and female patients with essential 
hypertension, aged 18 years and older, having msDBP ≥ 90 mmHg and < 110 mmHg at the visit 
prior to Visit 3. Patients must have had a msDBP ≥ 95 mmHg and < 110 mmHg at Visit 3 and 
must have had an absolute difference of ≤ 10 mmHg in their msDBP during the last 2 visits of 
the single-blind run-in period (visit prior to Visit 3 and Visit 3). Patients with severe 
hypertension (msDBP ≥110 mmHg and/or msSBP ≥ 180 mmHg), secondary hypertension, 
uncontrolled diabetes, any history of hypertensive encephalopathy or cerebrovascular accident, 
or history of transient ischemic attack, myocardial infarction, coronary bypass surgery, or any 
percutaneous coronary intervention, or previous or current diagnosis of heart failure were 
excluded. The study duration for each patient, inclusive of all periods, was approximately 10 to 
12.5 weeks. The planned duration of treatment in the double-blind treatment period was 8 weeks. 
The study design was summarized in the following figure 1.  
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Figure 1: Study design, Study SPA2305 

 

6.1.2 Demographics 

In the pivotal study SPA 2305, overall, the number of males and females participating was 
approximately the same. The majority of patients were of Caucasian race (62.1%) and Black 
patients accounted for 19.9% of the total. The age-group distribution was similar in the 9 
treatment groups. The majority of patients were <65 years of age with a total of 17.2% of the 
patients ≥ 65 years of age and 2.7% of the patients ≥75 years of age. Mean duration of 
hypertension was approximately 7.8 years in all treatment groups. Mean BMI was approximately 
30.3 kg/m2 in all groups. Almost half of the patient population (46.0%) was obese (BMI ≥30 
kg/m2). Almost half (46.0%) of the patients overall suffered from metabolic syndrome with a 
similar incidence in the 9 treatment groups. Baseline BP values were similar in the 9 treatment 
groups. At baseline, 1081 (approximately 64%) patients had Stage 2 hypertension (≥160/100 
mmHg). Relevant demographic and disease characteristics are shown in the following table 4. 
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Table 4: Demographics and baseline characteristics in Study SPA2305 (Randomized patients, 
Sponsor’s table) 

 

 
Reviewer comments: This demographic distribution among the different treated groups overall is 
reasonable compared to other aliskiren and ACEI/ARB combination studies. .  

6.1.3 Subject Disposition 

The majority of the patients in Study SPA 2305 in all treatment groups completed the study 
(91.2%). Disposition was generally similar in all groups. Slightly more patients in the placebo 
group discontinued from the study prematurely, primarily due to lack of efficacy. Discontinuation 
due to safety was slightly higher in the amlodipine 10 mg group (4.4%) than the other individual 
treatment groups (0.5% to 2.2%). The mean exposure was 54.2 days. Data were summarized in the 
following table 5. 
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Table 5:  Patient disposition and exposure in Study SPA2305 (Randomized population, 
Sponsor’s table) 

 
Safety = Adverse event(s), death, abnormal laboratory values, abnormal test procedure result(s). 
Other = Administrative problems, subject’s condition no longer requires study drug, lost to follow up, subject 
withdrawal consent, protocol violation, or other. 
 
Reviewer comments: The 10% dropout rate overall seems to be reasonable in an 8-week short-
term anti-hypertensive study.  

6.1.4 Analysis of Primary Endpoint(s) 

The primary endpoint for the Study SPA2305 was the change from baseline (visit 3) in msDBP 
to the end of study. This is to assess whether both monotherapy treatments (aliskiren and 
amlodipine) contribute to the overall effect in blood pressure reduction of the combination 
treatment. The primary endpoint was analyzed by Hung’s AVE test.  
 
The data showed statistical significance (p≤0.01) in favor of aliskiren/amlodipine. In the pairwise 
comparison, both individual monotherapy components contributed to the antihypertensive effect 
of the combination of aliskiren/amlodipine in the overall population. All aliskiren/amlodipine 
fixed combination doses (150/5, 150/10, 300/5, 300/10 mg) demonstrated statistically greater 
reductions in msDBP than their respective component monotherapies. Data were summarized in 
the following table 6.  

Table 6: Statistical analysis of change from baseline in mean sitting diastolic blood pressure at 
endpoint (Full analysis set, reviewer’s table) 

Treatment group N LSM change Pairwise comparison LSM difference in P 
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from baseline 
(mmHg)  

change from baseline 
(mmHg)  

value 

Placebo 198 -5.4 ± 0.6 Ali/Aml 150/5 vs Ali 150 -6.0 ± 0.9 <0.001 
Ali 150mg 193 -8.0 ± 0.6 Ali/Aml 150/5 vs Ami 5 -3.0 ± 0.9 <0.001 
Ali 300mg 201 -10.2 ± 0.6 Ali/Aml 150/10 vs Ali 150 -8.2 ± 0.9 <0.001 
Aml 5mg 184 -11.0 ± 0.7 Ali/Aml 150/10 vs Ami 10 -2.3 ± 0.9 0.01 
Aml 10mg 179 -13.8 ± 0.7 Ali/Aml 300/5 vs Ali 300 -4.8 ± 0.9 <0.001 
Ali/Aml 150/5 mg 179 -14.0 ± 0.7 Ali/Aml 300/5 vs Ami 5 -4.0 ± 0.9 <0.001 
Ali/Aml 150/10 mg 179 -16.2 ± 0.7 Ali/Aml 300/10  vs Ali 300 -6.3 ± 0.9 <0.001 
Ali/Aml 300/5 mg 175 -15.0 ± 0.7 Ali/Aml 300/10 vs Ami 10 -2.7 ± 0.9 0.004 
Ali/Aml 300/10mg 183 -16.5 ± 0.7  
LSM = Least Squares Mean; Only patients with both baseline and post-baseline values are included. Least square 
means, and p-values were from an ANCOVA model containing treatment, region and baseline. P-values and 
treatment comparisons were evaluated at the average baseline level.  
 
Reviewer comments: The least squares mean difference in change from baseline in msDBP for 
the combination versus each monotherapy at the highest dose levels was about 6 mmHg for 
aliskiren and 3 mmHg for amilodipine.  These should be considered as a clinically meaningful 
change. Please also note, the placebo has a -5mmHg change from baseline at the end of 
treatment. 

6.1.5 Analysis of Secondary Endpoints(s) 

The secondary endpoints in Study SPA 2305 included 1) change from baseline (Visit 3) in mean 
sitting systolic blood pressure (msSBP); 2) percent of patients achieving the diastolic blood 
pressure response (msDBP < 90 mmHg or at least 10 mmHg reduction from baseline in 
msDBP); 3) percent of patients achieving the systolic blood pressure response (msSBP < 140 
mmHg or at least 20 mmHg reduction from baseline in msSBP); 4) percent of patients achieving 
the blood pressure control (msDBP < 90 mmHg and msSBP < 140 mmHg); 5) change from 
baseline in 24-hour ABPM (diastolic and systolic); and 6) change from baseline in daytime and 
nighttime ABPM (diastolic and systolic).  
 
Change from baseline in msSBP: The Hung’s AVE test at Endpoint showed that most of the 
aliskiren/amlodipine combinations demonstrated statistically significantly greater reduction in 
msSBP than their respective monotherapies, with the exceptions of the pairwise comparisons of 
aliskiren/amlodipine 150/10 mg vs. amlodipine 10 mg (p = 0.056) and aliskiren/amlodipine 
300/10 mg doses vs. amlodipine 10 mg (p = 0.143). Data were summarized in the following table 
7.  
Table 7: Statistical analysis of change from baseline in mean sitting systolic blood pressure at 
endpoint (Full analysis set, reviewer’s table) 

Treatment group N LSM change 
from baseline 

(mmHg)  

Pairwise comparison LSM difference in 
change from baseline 

(mmHg)  

P 
value 

Placebo 198 -6.8 ± 1.0 Ali/Aml 150/5 vs Ali 150 -10.0 ± 1.5 <0.001 
Ali 150mg 193 -10.7 ± 1.0 Ali/Aml 150/5 vs Ami 5 -4.8 ± 1.5 <0.001 
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Ali 300mg 201 -15.4 ± 1.0 Ali/Aml 150/10 vs Ali 150 -13.2 ± 1.5 <0.001 
Aml 5mg 184 -15.8 ± 1.0 Ali/Aml 150/10 vs Ami 10 -2.8 ± 1.5 0.056 
Aml 10mg 179 -21.0 ± 1.1 Ali/Aml 300/5 vs Ali 300 -6.5 ± 1.5 <0.001 
Ali/Aml 150/5 mg 179 -20.6 ± 1.1 Ali/Aml 300/5 vs Ami 5 -6.0 ± 1.5 <0.001 
Ali/Aml 150/10 mg 179 -23.9 ± 1.1 Ali/Aml 300/10  vs Ali 300 -7.8 ± 1.4 <0.001 
Ali/Aml 300/5 mg 175 -21.8 ± 1.1 Ali/Aml 300/10 vs Ami 10 -2.2 ± 1.5 0.143 
Ali/Aml 300/10mg 183 -23.2 ± 1.0  
LSM = Least Squares Mean; Only patients with both baseline and post-baseline values are included. Least square 
means, and p-values were from an ANCOVA model containing treatment, region and baseline. P-values and 
treatment comparisons were evaluated at the average baseline level.  
 
Although the pairwise comparisons of aliskiren/amlodipine 150/10 mg vs. amlodipine 10 mg (p 
= 0.056) and aliskiren/amlodipine 300/10 mg doses vs. amlodipine 10 mg (p = 0.143) have not 
reached statistically significant difference for msSBP in Study SPA100A2035, in Study SPA 
100A 2304, a study to specifically evaluate the effect of the combination of aliskiren/amlodipine 
at doses of 150/10 mg and 300/10 mg in comparison with amlodipine 10 mg in patients with 
essential hypertension, the aliskiren/amlodipine combinations demonstrated statistically 
significantly greater reduction in both msSBP and msDBP compared to amlodipine 10mg. Data 
were summarized in the following table 8.  

Table 8: Statistical analysis of change from baseline in mean sitting systolic blood and diastolic 
pressures at endpoint in Study SPA 100A 2304 (Full analysis set, reviewer’s table) 

Treatment group N LSM change 
from baseline 

(mmHg)  

Pairwise comparison LSM difference in 
change from baseline 

(mmHg)  

P 
value 

Mean sitting diastolic blood pressure (primary endpoint) 
Aml 10mg 277 -7.2 ± 0.5 Ali/Aml 150/10 vs Ami 10 -1.7 ± 0.6 0.008 
Ali/Aml 150/10 mg 281 -9.0 ± 0.5 Ali/Aml 300/10 vs Ami 10 -3.8 ± 0.6 <0.0001
Ali/Aml 300/10mg 279 -11.0 ± 0.5    
Mean sitting systolic blood pressure (secondary endpoint) 
Aml 10mg 277 -8.2 ± 0.7 Ali/Aml 150/10 vs Ami 10 -2.8 ± 1.0 0.003 
Ali/Aml 150/10 mg 281 -11.0 ± 0.7 Ali/Aml 300/10 vs Ami 10 -6.2 ± 1.0 <0.0001
Ali/Aml 300/10mg 279 -14.4 ± 0.7    
LSM = Least Squares Mean; Only patients with both baseline and post-baseline values are included. Least square 
means, and p-values were from an ANCOVA model containing treatment, region and baseline. P-values and 
treatment comparisons were evaluated at the average baseline level.  
 
Reviewer comments: The reason of no statistically significant difference between the 
aliskiren/amilodipine 300/10 mg vs. amilodipine 10 mg (p = 0.143) in Study SPA 100A 2305 
could be due to the variations of aliskiren bioavailability. As the sample size increased in Study 
SPA 100A 2304, the combination effect has been demonstrated. There is also a dose response 
effect of aliskiren in the combination in the both studies. Please see details of Study SPA 100A 
2304 in Section 5.3.  
 
The changes from baseline in msDBP and msSBP by week for aliskiren/amlodipine 300/10mg 
and respective monotherapies and placebo are illustrated in the following figures 2 and 3. 
Greater msDBP and msSBP reductions for the aliskiren/amlodipine combination group vs. each 
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respective monotherapy or placebo was seen at all time points beginning at Week 1, and reaching 
a maximum at Week 4, which was sustained throughout the study. The same trend was observed 
for all other doses of aliskiren/amlodipine combination (data were not present here).  

Figure 2: Change from baseline in msDBP by week for aliskiren/amlodipine 300/10 mg vs. 
component monotherapies and placebo (full analysis set, sponsor’s figure) 

 
 

Figure 3: Change from baseline in msSBP by week for aliskiren/amlodipine 300/10 mg vs. 
component monotherapies and placebo (full analysis set, sponsor’s figure) 

 
 
Percent of patients achieving blood pressure response: The diastolic blood pressure response 
was defined by msDBP < 90 mmHg or at least 10 mmHg reduction from baseline in msDBP, 
and systolic blood pressure response was defined by msSBP < 140 mmHg or at least 20 mmHg 
reduction from baseline in msSBP. All combination therapy doses showed a statistically 
significantly higher response rate than their respective monotherapies for msDBP. The greatest 
msDBP response rate was seen in aliskiren/amlodipine 300/10 mg group (84.7%). For the 
response of msSBP, most combination aliskiren/amlodipine doses showed a statistically 
significantly higher response rate than their each monotherapy. The exceptions are the 
aliskiren/amlodipine 150/10 mg and 300/10 mg doses vs. amlodipine 10 mg, which did not reach 
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statistical significance. The greatest SBP response rate was seen in the aliskiren/amlodipine 
300/10 mg group (80.3%). Data were summarized in the following table 9.  
 
In Study SPA2304, a study to specifically evaluate the effect of the combination of 
aliskiren/amlodipine at doses of 150/10 mg and 300/10 mg in comparison with amlodipine 10 
mg in patients with essential hypertension, the aliskiren/amlodipine 150/10 mg combination did 
only show a numerically greater msDBP response rate in comparison to amlodipine 10 mg that 
did not reach statistical significance. For msSBP response rates, a statistical superiority to 
amlodipine 10mg was found in both doses of aliskiren/amlodipine combination. Please see detail 
information in section 5.3.  
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Table 9: Number (%) of blood pressure response at endpoint by treatment group (Full analysis 
set, reviewer’s table) in pivotal study 

Pairwise comparison msDBP msSBP 
A               vs        B A 

n/N (%) 
B 

n/N (%) 
P  

value 
A 

n/N (%) 
B 

n/N (%) 
P 

value 
Ali 150mg Placebo 97/193 (50) 68/198 (34) 0.002 80/193(42) 64/198(32) 0.063 
Ali 300mg Placebo 109/201(54) 68/198 (34) <0.001 107/201(53) 64/198(32) <0.001 
Aml 5mg Placebo 114/184(62) 68/198 (34) <0.001 101/184(55) 64/198(32) <0.001 
Aml 10mg Placebo 133/179(74) 68/198 (34) <0.001 129/179(72) 64/198(32) <0.001 
Ali/Aml 150/5 Ali 150 131/179(73) 97/193(50) <0.001 121/179(68) 80/193(42) <0.001 
Ali/Aml 150/5 Aml 5 131/179(73) 114/184(62) 0.016 121/179(68 101/184(55) 0.009 
Ali/Aml 150/10 Ali 150 150/179(84) 97/193(50) <0.001 138/179(77) 80/193(42) <0.001 
Ali/Aml 150/10 Aml 10 150/179(84) 133/179(74) 0.030 138/179(77) 129/179(72) 0.284 
Ali/Aml 300/5 Ali 300 129/175(74) 109/201(54) <0.001 122/175(70) 107/201(53) 0.002 
Ali/Aml 300/5 Aml 5 129/175(74) 114/184(62) 0.015 122/175(70) 101/184(55) 0.004 
Ali/Aml 300/10 Ali 300 155/183(85) 109/201(54) <0.001 147/183(80) 107/201(53) <0.001 
Ali/Aml 300/10 Ali 10 155/183(85) 133/179(74) 0.013 147/183(80) 129/179(72) 0.06 
Only patients with both baseline and post-baseline values are included. P-Values were from a logistic regression 
model with treatment and region as factors and baseline as a covariate. Baseline is the Week 0 value. 
N = Number of patients with baseline and Endpoint msDBP and msSBP values. 
 
Blood pressure control rate: The percentage of patients with BP control, defined as having 
msSBP <140 mmHg and msDBP <90 mmHg), was analyzed using a logistic regression model, 
and are summarized in the following table 10. Significantly higher percentage of patients 
achieved BP control in each fixed combination dose than the respective component 
monotherapies, with the greatest BP control rate seen in the aliskiren/amlodipine 300/10 mg 
fixed combination therapy group (68.3%). 

Table 10: Between treatment comparison for blood pressure control rate at endpoint by treatment 
group (Full analysis set, reviewer’s table) 

Pairwise comparison 
A                         vs          B 

Treatment A 
n/N (%) 

Treatment B 
n/N (%) 

P value 

Ali 150mg Placebo 52/193(26.9) 38/198(19.2) 0.054 
Ali 300mg Placebo 73/201(36.3) 38/198(19.2) <0.001 
Aml 5mg Placebo 66/184(35.9) 38/198(19.2) <0.001 
Aml 10mg Placebo 90/179(50.3) 38/198(19.2) <0.001 
Ali/Aml 150/5 Ali 150 88/179(49.2) 52/193(26.9) <0.001 
Ali/Aml 150/5 Aml 5 88/179(49.2) 66/184(35.9) 0.006 
Ali/Aml 150/10 Ali 150 117/179(65.4) 52/193(26.9) <0.001 
Ali/Aml 150/10 Aml 10 117/179(65.4) 90/179(50.3) 0.006 
Ali/Aml 300/5 Ali 300 99/175(56.6) 73/201(36.3) <0.001 
Ali/Aml 300/5 Aml 5 99/175(56.6) 66/184(35.9) <0.001 
Ali/Aml 300/10 Ali 300 125/183 (68.3) 73/201(36.3) <0.001 
Ali/Aml 300/10 Ali 10 125/183 (68.3) 90/179(50.3) <0.001 
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Only patients with both baseline and post-baseline values are included. P-Values were from a logistic regression 
model with treatment and region as factors and baseline as a covariate. Baseline is the Visit 5 value. 
N = Number of patients with baseline and Endpoint msDBP values.  
 
Change from baseline in 24-hour ABPM (diastolic and systolic): Twenty-four hour 
ambulatory blood pressure measurements (ABPM) were conducted in a subset of patients. The 
analyses showed that all combination therapies of aliskiren/amlodipine were statistically superior 
to component monotherapies in reduction of the mean 24-hour ambulatory DBP and SBP at 
Endpoint. Data were summarized in the following table 11.  

Table 11: Between-treatment analysis results for change from baseline in mean 24-hour MADBP 
and MASBP at Endpoint, Study SPA2305 (Full analysis set, sponsor’s table)  

 
LSM = least squares mean. P-Values and treatment comparisons were from a 2-way repeated-measures analysis-of-
covariance model with treatment, region, and post-dosing hours as factors and baseline 24-hour MADBP as a 
covariate with treatment by post-dosing-hour interaction and autoregressive order 1 covariance structure (AR1). * 
Indicates statistical significance at 0.05 level 
 
Change from baseline in hourly mean ambulatory DBP and SBP at Endpoint is shown in the 
following figures 4 and 5 by post-dosing hour and treatment for high-dose aliskiren/amlodipine 
300/10 mg. A stable decrease in hourly mean ambulatory DBP and SBP with little fluctuation 
over the full 24-hour treatment period was observed. There was a greater ambulatory DBP and 
SBP reduction in the combination vs. both component monotherapies at every hour throughout 
the entire 24-hour period. 
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Figure 4: Change from baseline in mean ambulatory DBP at endpoint by post-dosing hour for 
aliskiren/amlodipine 300/10mg vs. component monotherapies and placebo (Full analysis set, 
Sponsor’s figure) 

 
 

Figure 5: Change from baseline in mean ambulatory SBP at endpoint by postdosing hour for 
aliskiren/amlodipine 300/10mg vs. component monotherapies and placebo (Full analysis set, 
sponsor’s figure). 

 
 
Change from baseline in daytime and nighttime ABPM (diastolic and systolic): Between-
treatment analysis results for change from baseline in mean daytime (6 AM to 10 PM) and 
nighttime (10 PM to 6 AM) ambulatory DBP and SBP at Endpoint are summarized in the 
following tables respectively. All fixed combination therapies of aliskiren/amlodipine were 
statistically superior to component monotherapies and placebo in reducing ambulatory DBP and 
SBP during both the daytime and the nighttime. 
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Table 12: Between treatment analysis results for change from baseline in mean daytime and 
nighttime ambulatory DBP at endpoint (Full analysis set, sponsor’s table) 

 
 

 
 
- 6 AM < daytime <= 10 PM; 10 PM < nighttime <= 6 AM. 
- Least squares means and the associated standard errors, confidence intervals, and p-values were from a two-way 
repeated measures analysis-of-covariance model with treatment, region, and time (daytime, nighttime) as factors and 
baseline mean 24-hour MADBP as a covariate with treatment by time interaction and compound symmetric 
covariance structure (CS). LS means were evaluated at the average baseline mean 24-hour MADBP. 
* indicates statistical significance at 0.05 level. 
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Table 13: Between treatment analysis results for change from baseline in mean daytime and 
nighttime ambulatory SBP at endpoint (Full analysis set, Sponsor’s table). 

 

 
 
- 6 AM < daytime <= 10 PM; 10 PM < nighttime <= 6 AM. 
- Least squares means and the associated standard errors, confidence intervals, and p-values were from a two-way 
repeated measures analysis-of-covariance model with treatment, region, and time (daytime, nighttime) as factors and 
baseline mean 24-hour MADBP as a covariate with treatment by time interaction and compound symmetric 
covariance structure (CS). LS means were evaluated at the average baseline mean 24-hour MADBP. 
* indicates statistical significance at 0.05 level. 
 
Reviewer’s Comment: there was essentially no placebo effect on the mean 24-hour ambulatory 
DBP and SBP. The magnitude of the difference in 24-hour mean ambulatory BP values for the 
combination and respective monotherapies at the highest dose level was 6.7/10.7 for aliskiren 
and 5.1/7.2 mmHg for amlodipine indicating a clinically meaningful reductions.  

6.1.6 Other Endpoints 

Biomarkers including PRC and PRA were evaluated in a subset of 608 patients, of which 261 
received aliskiren/amlodipine combination. Geometric means (GM) have been applied since the 
biomarker values are not distributed normally. PRC increased from baseline in all active 
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treatment groups at Endpoint (change from baseline for placebo was minimal). A greater PRC 
increase was observed for aliskiren than for amlodipine while the greatest increases were 
observed in the fixed combination groups.  
 
PRA decreased from baseline to Endpoint for treatment groups containing aliskiren, either as 
monotherapy or in combination with amlodipine. PRA decreased in the aliskiren/amlodipine 
groups, with a similar decrease as the aliskiren monotherapy groups, while increase of PRA was 
observed in the amlodipine monotherapy groups and the placebo group. Data were summarized 
in the following table 14. Similar results are also observed in other short-term active controlled 
studies. 
Table 14: Summary statistics for change from baseline in geometric mean of PRC and PRA at 
Endpoint (Sponsor’s table) 

 
 
Reviewer’s comments: The increase in PRC in the aliskiren/amlodipine combination is 
consistent with the mechanism of action of both aliskiren and amlodipine. The decrease in PRA 
is also consistent with the mechanism of action and pharmacodynamic effect of aliskiren. 
Although amlodipine increases PRA, the overall effect of combination of aliskiren/amlodipine is 
increased PRA. 
 
Other biomarkers including urinary albumin creatinine ratio, urinary albumin excretion rate, and 
urinary aldosterone were measured in Study SPA 100A US01, an 8-week study of the effect of 
combination of aliskiren and amlodipine at doses of 150/5 mg and 300/10 mg versus amlodipine 
alone at doses of 5 mg and 10 mg in African American patients with Stage 2 hypertension. There 
were no statistically significant difference between the combinations and amlodipine 
monotherapy.  

6.1.7 Subpopulations 

Subgroups were analyzed based on age (3 groups: <65 years, ≥65 years, ≥75 years), race 
(Caucasian, Black, Asian, Native American, Pacific Islander, Other), BMI status (BMI <20 
kg/m2, 20 kg/m2 ≤ BMI <25 kg/m2, 25 kg/m2 ≤ BMI <30 kg/m2, and BMI ≥ 30 kg/m2), 
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gender, renal function, diabetic status, and hypertension stage. The efficacy variables include 
change from baseline in msSBP, change from baseline in msDBP and BP control rate 
(msSBP/msDBP <140/90 mmHg).  
 
Overall, subgroup analyses indicated that the aliskiren/amlodipine combination therapies were 
more effective than the respective monotherapies in reduction of mean BP across all subgroups 
of gender, age, race, and different clinical settings. However, the number of patients in certain 
subgroups was too small to draw any definitive conclusions. 
 
Age: In the pivotal study, the majority of patients (82.8%) were <65 years of age. In general, all 
aliskiren/amlodipine fixed combinations demonstrated greater reductions in msDBP and msSBP 
and a higher percentage of BP control rate than their component monotherapies for patients aged 
<65 and those aged ≥65 years. The magnitude of the BP reductions and BP control rate with the 
fixed combination treatments was similar in both age groups. The trend of greater BP reductions 
and BP control rate for the fixed combination treatment than respective monotherapies was also 
observed in patients≥75 years old. However, the number of patients in this age category was 
small. Data were summarized in the following tables 15 and 16.  

Table 15: Change from baseline to Endpoint in msDBP and msSBP by age group (full analysis 
set, sponsor’s table) 
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Table 16: BP control rates (%) at Endpoint by age group (full analysis set, sponsor’s table) 

 
 
Race: Most patients were Caucasian (62.1%) in this pivotal study. Black patients accounted for 
19.9% of the total study population. For Caucasian patients, the aliskiren/amlodipine fixed 
combination treatment groups showed a greater reduction in msDBP and msSBP, and higher 
percentage of BP control rate at Endpoint than the respective monotherapy groups. For Black 
patients, while aliskiren/amlodipine fixed combination treatment groups containing amlodipine 5 
mg showed a greater reduction of msDBP and msSBP, and higher percentage of BP control rate 
than amlodipine 5 mg, aliskiren/amlodipine fixed combination treatment groups containing 
amlodipine 10 mg showed a similar or slightly lower reduction of msDBP and msSBP, and 
similar or lower percentage of BP control rate than amlodipine 10 mg. In the 24 hour ABPM 
analyses, the combination of aliskiren/amlodipine at doses of 150/5 mg and 150/10mg showed 
the best reduction effect in Blacks. Data were summarized in the following tables 17, 18 and 19. 
The number of patients in other racial subgroups was very small, making interpretation of these 
data difficult. 
Table 17: Change from baseline to Endpoint in msDBP and msSBP by race of Caucasian and 
Black (full set analysis, Sponsor’s table)  
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Table 18: Pairwise comparison of changes from baseline to Endpoint in msDBP, msSBP and BP 
control rate by race of Caucasian and Black (full set analysis, reviewer’s table) 

Mean change from baseline after 
monotherapy subtracted (mmHg) 

msDBP msSBP 

BP control rate 
after monotherapy 

subtracted (%) 

Pairwise comparison 

Caucasian Black Caucasian Black Caucasian Black 
Ali/Aml 150/5 vs Ali 150 -5 -7.4 -8.6 -13.0 21.4 29.2 
Ali/Aml 150/5 vs Ami 5 -2.6 -3.3 -4.9 -2.4 9.0 22.2 
Ali/Aml 150/10 vs Ali 150 -7.5 -9.5 -11.7 -13.6 37.0 37.1 
Ali/Aml 150/10 vs Ami 10 -2.8 -0.5 -2.0 0.2 19.2 0.9 
Ali/Aml 300/5 vs Ali 300 -3.8 -4.3 -5.0 -2.9 15.9 10.4 
Ali/Aml 300/5 vs Ami 5 -3.3 -2.3 -6.8 4.0 28.3 19.4 
Ali/Aml 300/10  vs Ali 300 -5.3 -5.1 -7.1 -4.1 27.3 25.7 
Ali/Aml 300/10 vs Ami 10 -2.5 1.8 -2.9 6.0 21.9 -1.5 

Table 19: Comparison of change from baseline to endpoint in 24-hour ABPM by race of 
Caucasian and Black (reviewer’s table)  

Caucasian Black  
N Mean DBP Mean SBP N Mean DBP Mean SBP 

Placebo 119 0.4 -0.3 39 4.3 1.6 
Ali 150mg 122 -5.0 -7.0 36 -1.2 -1.2 
Ali 300mg 127 -5.9 -8.9 39 -3.6 -4.8 
Aml 5mg 121 -4.8 -8.3 36 -5.1 -5.7 
Aml 10mg 113 -7.7 -11.9 34 -10.1 -13.6 
Ali/Aml 150/5mg 112 -7.6 -12.5 38 -13.5 -17.6 
Ali/Aml 150/10mg 107 -11.6 -16.9 40 -14.1 -24.4 
Ali/Aml 300/5mg 110 -10.1 -16.3 38 -6.6 -9.3 
Ali/Aml 300/10mg 116 -13.8 -20.0 35 -8.5 -13.5 
 
To further evaluate the effect of the combinations of aliskiren and amlodipine on hypertensive 
African Americans. Study SPA 100A US01 was conducted. It is an 8-week multicenter, 
randomized, double-blind, active control study to evaluate the effect of combination of aliskiren 
and amlodipine (300/10 mg) versus amlodipine alone (10 mg) in African American patients with 
Stage 2 Hypertension (defined as MSSBP ≥ 160 mmHg and < 200 mmHg). In this study, more 
than 400 African Americans with stage 2 hypertension were evaluated (please see section 5.3 for 
the detailed information of the study design). The results showed that the combination provided a 
statistically greater reduction of both msDBP and msSBP, and better BP control rate than 
amlodipine alone. Data were summarized in the following table 20.  
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Table 20: Comparison of changes from baseline to Endpoint in msDBP, msSBP and BP control 
rate in African Americans (Study SPA 100A US01, full set analysis, reviewer’s table) 

Change from baseline (mmHg) Treatment 
 

Number of 
patients msSBP msDBP 

BP control rate 
(%) 

Aml10mg 223 -27.8±13.5 -10.4±9.1 57.4 
Ali/Aml 300/10 mg 220 -33.1±14.5 -13.7±9.6 71.4 
Ali/Aml 300/10 vs Aml 10 220/223 -5.2 -3.3 14.0 
P value  < 0.001 <0.001 0.002 

 
Reviewer’s comments: Although both aliskiren and amlodipine are known to be effective in 
lowering BP in Black patients. Just like ACEIs/ARBs, aliskiren alone is less effective in African 
Americans than in Caucasians. In this pivotal study, the combination at highest dose level did 
not show a better effect than amlodipine in African Americans. However, the small number of 
black patients (about 40 patients in each group) in this study may limit the interpretation of the 
data in this patient population. Based on the absolute values in this study, the difference between 
the combination and the aliskiren alone is similar in both populations.  
 
In the Study SPA 100A US01, more than 400 African Americans with more than 200 patients in 
each group were evaluated. This study did show a better antihypertensive effect in the 
combination than the amlodipine alone. The absolute values in this study are similar to the 
Caucasians in the pivotal study. However, please note, these patients are in stage 2 
hypertension.  
 
Gender: Approximately 51% of patients were male. The aliskiren/amlodipine fixed combination 
treatment groups showed a greater reduction in msDBP and msSBP and better BP control rate 
for both males and females at Endpoint than the respective monotherapy groups. However, 
compared to the amlodipine 10mg, it seems like that the combinations have less effective in 
females than in males regarding the reduction of msSBP. In the 24-hour ABPM analyses, the 
combination showed a greater reduction in the mean DBP and SBP for both males and females 
compared to the respective monotherapy. Data were summarized in the following tables 21, 22, 
and 23.  
 
In Study SPA 100A 2304, a study to specifically evaluate the effect of the combination of 
aliskiren/amlodipine at doses of 150/10 mg and 300/10 mg in comparison with amlodipine 10 
mg in patients with essential hypertension, the combination showed similar effects between 
males and females compared to the amlodipine 10mg. Data were summarized in the following 
table 24.  



Clinical Review 
Shen Xiao, M.D., Ph.D.  
NDA 22-545; SN-000 
Aliskiren/Amlodipine (TekamloTM) 
 

50 

Table 21: Change from baseline to Endpoint in msDBP and msSBP by gender in the pivotal 
study (full set analysis, Sponsor’s table). 

 
 

Table 22: Pairwise comparison of change from baseline to Endpoint in msDBP, msSBP and BP 
control rate by gender in the pivotal study(full set analysis, reviewer’s table) 

Mean change from baseline after 
monotherapy subtracted (mmHg) 

msDBP msSBP 

BP control rate 
after monotherapy 

subtracted (%) 

Pairwise comparison 

Male Female Male Female Male Female 
Ali/Aml 150/5 vs Ali 150 -5.3 -6.3 -8.1 -12.9 15.7 27.6 
Ali/Aml 150/5 vs Ami 5 -1.9 -4.1 -4.0 -6.6 7.2 20.3 
Ali/Aml 150/10 vs Ali 150 -8.4 -7.3 -13.1 -12.2 36.5 36.5 
Ali/Aml 150/10 vs Ami 10 -2.3 -2.0 -3.9 -0.7 16.4 13.5 
Ali/Aml 300/5 vs Ali 300 -4.3 -5.0 -4.5 -5.9 22.8 17.9 
Ali/Aml 300/5 vs Ami 5 -3.3 -4.2 -7.0 -3.6 13.2 15.3 
Ali/Aml 300/10  vs Ali 300 -6.4 -6.0 -6.1 -8.0 32.5 33.3 
Ali/Aml 300/10 vs Ami 10 -2.7 -2.1 -3.5 -0.5 21.9 15.0 
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Table 23: Change from baseline to Endpoint in 24-hour ABPM by gender in the pivotal study 
(Reviewer’s table). 

Males Females  
N Mean DBP Mean SBP N Mean DBP Mean SBP 

Placebo 90 1.8 0.7 108 -0.2 -0.7 
Ali 150mg 119 -4.5 -5.9 75 -4.1 -6.4 
Ali 300mg 95 -7.0 -9.1 108 -6.0 -10.3 
Aml 5mg 99 -4.5 -7.5 86 -4.9 -8.9 
Aml 10mg 87 -7.5 -10.7 94 -9.6 -15.3 
Ali/Aml 150/5mg 97 -8.4 -11.8 84 -9.6 -16.7 
Ali/Aml 150/10mg 85 -11.8 -16.7 96 -12.5 -19.0 
Ali/Aml 300/5mg 78 -11.4 -16.3 100 -9.3 -16.7 
Ali/Aml 300/10mg 106 -12.8 -17.2 78 -14.7 -24.4 

 

Table 24: Comparison of change from baseline to Endpoint in msDBP and msSBP by gender in 
Study SPA 2304 (full set analysis, reviewer’s table) 

 msDBP 
(change from baseline, mmHg) 

msSBP 
(change from baseline, mmHg) 

 Male Female Male Female 
Aml 10mg  -6.1 -9.0 -7.3 -8.5 
Ali/Aml 150/10 mg -7.9 -10.4 -10.8 -12.6 
Ali/Aml 300/10mg -9.6 -12.4 -12.4 -16.3 
 
Review comments: Please note the different changes of both msDBP and msSBP from low dose 
to high dose in males and females in the combination group in the pivotal study.  The DBP/SBP 
reductions from 150/5 mg to 300/10mg are 3.5/4.6 mmHg in Males and only 1/-0.8 mmHg in 
females. However, in the 24-hour ABPM analyses, the DBP/SBP reductions from 150/5 mg to 
300/10mg are 4.4/5.4 mmHg in Males and 5.1/7.7 mmHg in females. Therefore, even there was a 
higher incidence rate of peripheral edema in females at high combination dose group compared 
to the low dose group (please see the safety review section), there should still be benefits to 
females patients using high combination dose.  
 
Body mass index: In the study, patients were divided into 4 categories based upon their baseline 
body mass index (BMI); BMI <20 kg/m2, 20 kg/m2 ≤ BMI <25 kg/m2, 25 kg/m2 ≤ BMI <30 
kg/m2, and BMI ≥ 30 kg/m2. The aliskiren/amlodipine fixed combination treatment groups 
showed a greater reduction in msDBP and msSBP and better BP control rate for all BMI 
subpopulations at Endpoint than the respective monotherapy groups. There were too few patients 
in the <20 kg/m2 category for a meaningful comparison. Data were summarized in the following 
tables 25 and 26.  
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Table 25: Change from baseline to Endpoint in msDBP and msSBP by BMI status (full set 
analysis, Sponsor’s table). 

 
 

Table 26: Blood pressure control rate by BMI status (full set analysis, Sponsor’s table) 

 

 
Reviewer’s comments: It seems that the difference of the reduction of msSBP, msDBP and the BP 
control rate between the combination at dose of 300/10 mg and its each monotherapy is similar 
among the patients with different BMI. 
 
Renal function and Diabetic status: The patients with severe renal impairment were excluded 
in the study and the number of patients with moderate renal impairment was small (less than 10 
patients in each group). Therefore, the data are hard to be compared in this population.  
 
In general, for both diabetic and non-diabetic patients, BP control rates were higher for the 
aliskiren/amlodipine combinations than for the component monotherapies or placebo at 
Endpoint. However, the number of patients with diabetes was small (10 to 30 in each group) and 
the data are to be compared.   
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Since patients with renal impairment or diabetes are in need of more aggressive BP control, their 
aggressive BP control rates (130/80 mmHg) are described in the following table 24. In general, 
aggressive BP control rates were higher for the combination therapies versus the component 
monotherapies with the highest rate seen with the aliskiren/amlodipine 300/10 mg combination. 
Due to the limit numbers of patients with renal impairment and diabetic patients, the data in 
these patients are hard to be interpreted. Data were summarized in the following table 27.  

Table 27: Percentage of patients with aggressive BP control (less than 130/80 mmHg) at 
Endpoint by treatment group and baseline renal function and diabetes status (full set analysis; 
with BP not controlled at baseline – Sponsor’s table) 

 
 
Reviewer’s comments: Renal function was classified based on MDRD equation. For GFR> 
60ml/min/1.73m2, there will be some variations and may not reflect the renal function correctly.  
 
Patients with Stage 2 hypertension: Combination of aliskiren/amlodipine at dose of 150/10mg 
compared to amlodipine 10 mg for msDBP and combination at doses of 150/10, and 300/10 mg 
compared to amlodipine 10mg for msSBP did not reach statistical significance in this population. 
Similar results were also found for the blood control rate. There was no statistically significant 
difference of BP control rate between the combination of aliskiren/amlodipine at dose of 150/10 
mg and the amlodipine 10mg alone. Data were summarized in the following tables 28.  
 
Study SPA 100A 2306 is an 8-week, double-blind, randomized, parallel group, multi-center 
study to support the efficacy of the combination of aliskiren 300 mg and amlodipine 10 mg 
compared to amlodipine 10 mg in patients with moderate to severe hypertension. In the study, 
data showed that the combination of aliskiren/amlodipine 300/10 mg demonstrated clinically 
meaningful and statistically significantly greater reductions in msSBP and msDBP and better BP 
control rate compared to amlodipine 10 mg monotherapy in patients with moderate to severe 
hypertension. Data were summarized in the following table 29.  



Clinical Review 
Shen Xiao, M.D., Ph.D.  
NDA 22-545; SN-000 
Aliskiren/Amlodipine (TekamloTM) 
 

54 

Table 28: Pairwise comparison of change from baseline to Endpoint in msDBP, msSBP and BP 
control rate in patients with Stage 2 hypertension (Full analysis, reviewer’s table) 
Treatment N msDBP 

(mmHg) 
msSBP 

(mmHg) 
BP control 

rate (%) 
Plaebo 122 -5.6 -9.0 13.9 
Ali 150mg 118 -8.5 -12.7 21.2 
Ali 300mg 138 -10.7 -17.6 29.0 
Aml 5mg 115 -12.2 -19.2 30.4 
Aml 10mg 118 -14.7 -24.6 44.1 
Ali/Aml 150/5mg 126 -15.3 -25.2 49.2 
Ali/Aml 150/10 mg 113 -16.7 -26.4 57.5 
Ali/Aml 300/5 mg 108 -15.0 -25.0 49.1 
Ali/Aml 300/10 mg 116 -17.5 -26.7 62.1 
 
Pairwise comparison msDBP P value msSBP P value BP control P value 
Ali/Aml 150/5 vs Ali 150 -6.7 <0.001 -12.5 <0.001 28.0 <0.001 
Ali/Aml 150/5 vs Ami 5 -3.1 0.008 -6.0 0.001 27.1 0.003 
Ali/Aml 150/10 vs Ali 150 -8.1 <0.001 -13.7 <0.001 36.3 <0.001 
Ali/Aml 150/10 vs Ami 10 -2.0 0.093 -2.2 0.26 13.4 0.052 
Ali/Aml 300/5 vs Ali 300 -4.4 <0.001 -7.4 <0.001 20.1 0.001 
Ali/Aml 300/5 vs Ami 5 -2.9 0.017 -5.8 0.003 18.7 0.003 
Ali/Aml 300/10  vs Ali 300 -6.9 <0.001 -9.1 <0.001 33.1 <0.001 
Ali/Aml 300/10 vs Ami 10 -2.9 0.015 -2.5 0.198 18.0 0.008 

Table 29: Comparison of change from baseline to Endpoint in msDBP, msSBP, and BP control 
rate in patients with moderate and severe hypertension in Study SPA 2306 (Reviewer’s table) 
Treatment Number of patients msDBP (mmHg) msSBP (mmHg) BP control (%) 
Aml 10mg 230 -12.3 -30.6 49.1 
Ali/aml 300/10mg 233 -16.1 -37.7 67.0 
Ali/Aml vs Aml 233/230 -3.8        p<0.0001 -7.1       p<0.0001 17.9     p=0.0001 
 
Reviewer’s comments: In the pivotal study, the treatment effect of the combination of aliskiren/ 
amlodipine on patients in stage 2 hypertension is similar to the overall population. Amlodipine 
at dose 10 mg makes the major contribution in the blood pressure reduction, especially for the 
systolic blood pressure. In the additional Study SPA 2306, as sample size increased, better 
results were observed.  

6.1.8 Analysis of Clinical Information Relevant to Dosing Recommendations 

Dose-response effects: For the fixed combination of aliskiren/amlodipine, placebo-subtracted 
reductions in trough mean sitting BP and in mean 24-hour mean ambulatory BP are shown in the 
following table 30. Aliskiren/amlodipine combinations containing 10 mg of amlodipine showed 
a greater BP reduction compared to those containing amlodipine 5 mg. Aliskiren/amlodipine 
300/10 mg and aliskiren/amlodipine 150/10 mg showed a similar sitting BP reduction. However, 
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an incrementally greater ABPM BP reduction was seen for aliskiren/amlodipine 300/10 mg over 
150/10 mg.  
 
In the other short-term active control studies, Study SPA2304 showed a clinically meaningful 
incremental reduction in msSBP/msDBP (3.41/2.04 mmHg) for aliskiren/amlodipine 300/10 mg 
over the 150/10 mg dose. Study SPA2303 and Study SPA2304 showed clinically meaningful BP 
reductions for aliskiren/amlodipine 300/10 mg dose compared to 300/5 mg and 150/10 mg doses 
with incremental msDBP reduction of >2 mmHg. Data were summarized in the following table 
31. 

Table 30: Comparison of dose-response effect after placebo subtraction (Reviewer’s table) 

Mean change from baseline (mmHg) 24 hours mean ABPM (mmHg)Treatment 
msDBP msSBP MADBP MASBP 

Ali/Aml 150/5 mg -8.7 -14.2 -5.7 -14.2 
Ali/Aml 150/10mg -10.9 -16.8 -12.2 -17.3 
Ali/Aml 300/5 mg -9.6 -14.8 -10.8 -16.0 
Ali/Aml 300/10 mg -11.0 -16.2 -13.7 -19.8 
 

Table 31: Change from baseline in msDBP and msSBP by treatment group in Study SPA 2303 
and Study SPA 2304. (Reviewer’s table) 

Study SPA 2303 (mmHg) Study SPA 2304 (mmHg) Treatment 
msDBP msSBP msDBP msSBP 

Ali/Aml 150/10 mg / / -9.0 -11.0 
Ali/Aml 300/5 mg -10.5 -14.4 / / 
Ali/Aml 300/10 -13.1 -18.0 -11.0 -14.4 
 
Dose-response analysis: The results of the dose-response surface analysis for msDBP and 
msSBP are presented graphically in the following Figures 6 and 7. The dose-response surface 
analyses indicated that the magnitude of reductions in msDBP and msSBP were related to the 
dose levels of both aliskiren and amlodipine. 

Figure 6: Dose-response surface analysis for change from baseline in msDBP at Endpoint in 
pivotal study (sponsor’s figure) 

 
Pillar = raw mean 
Prism = prediction in dose-response surface analysis 
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Figure 7: Dose-response surface analysis for change from baseline in msSBP at Endpoint in 
pivotal study (sponsor’s figure) 

 
Pillar = raw mean 
Prism = prediction in dose-response surface analysis 
 
Initial (first-line) therapy: Data from the pivotal study were used to support the use of the 
aliskiren/amlodipine fixed combination as initial therapy as all patients randomized to the 
aliskiren/amlodipine groups received the fixed combination treatment without the titration from 
the monotherapy.  
 
To further support the first-line therapy, a supplemental analysis of SBP control (<140 or <130 
mmHg) rate and DBP control (<90 or <80 mmHg) rate at Endpoint was performed using a 
logistic regression model with baseline msSBP and msDBP, respectively as covariate. These 
following figures were generated from these analyses to predict SBP and DBP control rates with 
the highest combination dose (aliskiren/amlodipine 300/10 mg) compared to monotherapy and 
placebo based on baseline BP. As expected, as baseline BP increases, the probability of 
achieving BP control decreased in all groups. However, at all levels of baseline BP, the 
probability of achieving systolic or diastolic goal was greater with the combination than either 
monotherapy. 
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Figure 8: Predicted probability curves of patients with SBP control (less than 140 mmHg) versus 
baseline msSBP (Sponsor’s figure) 

 
Figure 9: Predicted probability curves of patients with DBP control (less than 

90 mmHg) versus baseline msDBP (Sponsor’s figure) 
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Figure 10: Predicted probability curves of patients with aggressive SBP control 

(less than 130 mmHg) versus baseline msSBP (Sponsor’s figure) 

 
 

Figure 11: Predicted probability curves of patients with aggressive DBP control 

(less than 80 mmHg) versus baseline msDBP (Sponsor’s figure) 

 
 
Choice of dose and dosing interval: Both aliskiren and amlodipine have a long half-life (34 to 
41 hours and 30 to 50 hours, respectively), supporting the long-lasting effect of these 2 drugs. 
Both aliskiren and amlodipine as monotherapy are currently approved for use with a once-daily 
dosing schedule. Efficacy data from office cuff BP measurement in all studies were obtained at 
approximately 24 hours after dosing (at trough) and thus reflect the drug’s effect for the entire 
24-hour period. In addition, ABPM in the pivotal study demonstrated a greater BP-lowering 
effect for all aliskiren/amlodipine doses over respective monotherapies at every hour throughout 
the entire 24 hours after dosing. Therefore, the data presented in this dossier and in the individual 
study reports supports the once-daily dosing of the combination of aliskiren and amlodipine. 
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The fixed combinations may be used as initial therapy for hypertensive patients who are likely to 
need multiple drugs to achieve BP control. In addition, a patient whose BP is not adequately 
controlled with aliskiren alone or amlodipine alone, may be switched to combination therapy 
with aliskiren/amlodipine. If BP remains uncontrolled after 2 to 4 weeks of therapy, the dose 
may be titrated up to a maximum of aliskiren 300 mg/amlodipine 10 mg. Dosing should be 
individualized and adjusted according to the patient’s clinical response. For convenience, 
patients already receiving aliskiren and amlodipine from separate tablets may be switched to a 
single aliskiren/amlodipine combination tablet of containing the same component doses. 

6.1.9 Discussion of Persistence of Efficacy and/or Tolerance Effects 

Persistence of efficacy over prolonged periods was assessed by measuring changes in BP over a 
54-week treatment period in Study SPA 2301, which is an open-label study to evaluate the long-
term combination therapy of aliskiren and amlodipine in the target population. This study was a 
54-week safety study that evaluated efficacy (change in BP relative to baseline) as a secondary 
objective. In this trial, hydrochlorothiazide (HCTZ) was an optional addition to therapy should a 
patient’s BP have remained uncontrolled. Please see section 5.3 for detailed information of the 
study design.  
 
A total of 556 patients were evaluated in the 54-week long open label study. 443 patients 
(79.7%) exposure for at least 360 days and 480 patients (86.3%) had at least 6 months exposure 
to the aliskiren/amlodipine combination. Reductions in msDBPs and msSBPs were maintained 
for a treatment period of 1 year. The percentage of patients achieving a DBP response or BP 
control did not decrease over this treatment period. Data were summarized in the following 
tables 32 and 33.  
 

Table 32: Patient’s exposure in Study SPA 2301 (Sponsor’s table). 
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Table 33: Effect of combination of aliskiren and amlodipine on change of msDBP and msSBP 
from baseline and BP control rates at selected weeks in Study 2301 (Treated population, 
Reviewer’s table) 
Time (Week) Number of patients msDBP (mmHg) msSBP (mmHg) BP control rate (%) 
Week 2 467 -8.7 -14.1 165(35.3) 
Week 10 440 -16.3 -25.0 387 (88.0%) 
Week 28 416 -16.7 -26.4 367(88.2%) 
Week 54 383 -16.3 -25.0 314 (82.0) 
Endpointa 467 -15.7 -24.2 361(77.3%) 
a: Endpoint is the value at Week 54 or LOCF based on the availability of measurements.  
 
Reviewer’s comments: as an open label study without any control, it is hard to interpret this long 
–term effect and the persistence of efficacy.  
 
The effect of treatment withdrawal was not studied specifically with aliskiren/amlodipine 
combination. Previous studies conducted using aliskiren monotherapy did not show any evidence 
for rebound or withdrawal effects (NDA 21-985, NDA 22-210). There was no evidence of 
rebound hypertension after abrupt cessation of aliskiren therapy. There is no mention of 
withdrawal or rebound effects in the prescribing information for amlodipine. Based on the 
existing data on both monotherapy, there is no evidence of potential rebound effects with the 
aliskiren/amlodipine combination treatment therapy. 

6.1.10 Additional Efficacy Issues/Analyses 

None 
 

7 Review of Safety 

Safety Summary 
The safety analysis was based on nine clinical studies including one short-term pivotal study, 
four short-term active control studies and two long-term studies described in the original 
submission, and three short-term active control studies reported in the 120 day safety update. In 
addition, safety data from five completed clinical pharmacology studies, literature search from 
Jan-01-2000 to Jan-31-2010, and a review of post-marketing data, including spontaneous reports, 
reports received directly from worldwide regulatory authorities, and periodic safety updates, 
from over 75 countries in which aliskiren and amlodipine are registered for marketing (cut-off 
date: Jul-31-2009) were also evaluated.  
  
In general, the incidence of AEs was similar across the aliskiren/amlodipine combination, 
component monotherapy, and placebo treatment arms. Peripheral edema, seen with amolodipine 
monotherapy and with the aliskiren/amlodipine combination, was the most common adverse event 
and was also the most common reason for AE-related patient withdrawals.  The incidence of 
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peripheral edema with the 300/10 mg aliskiren/amlodipine combination was similar to that seen 
during monotherapy with amlodipine 10 mg. The combinations containing 5 mg amlodipine had a 
lower incidence of peripheral edema than those containing amlodipine 10 mg. In the short-term 
studies, peripheral edema was more common in females than in males during both combination 
therapy (17.9% vs 10.4%, respectively with 300/10 mg) and amlodipine monotherapy (21.3% vs 
5.7%, respectively with 10 mg). As in the short-term studies, peripheral edema was also reported 
in a greater percentage of female (25.2%) than male (17.3%) patients in the long-term open label 
study.  
 
Other than peripheral edema, no dose-dependent AEs were observed in the combination studies. 
Hypotension and related events were uncommon. In all of the short-term controlled studies, only 
8 patients (0.4%) had an AE of hypotension reported in all treated arms.  Dizziness and headache 
occurred in a similar number of patients in each of the combination, placebo and monotherapy 
groups. There was no increase in the incidence of diarrhea, an AE found to be associated with 
aliskiren during review of the aliskiren monotherapy development program (NDA 21-985), in the 
aliskiren/amlodipine treatment groups relative to the aliskiren and amlodipine monotherapy 
groups in the placebo-controlled pivotal study. During the long-term open label study, there were 
no additional safety findings compared to the short-term studies.   
 
There were no significant changes in laboratory parameters including hemoglobin, hematocrit, 
serum levels of potassium, BUN, creatinine, and lipid in the combination groups compared to the 
each monotherapy groups. The incidence of hyperkalemia (defined as a serum potassium level 
>5.5 mmol/L at any post baseline visit) during aliskiren/amlodipine combination treatment was 
similar to that seen during aliskiren monotherapy. No patient was withdrawn due to a change in 
laboratory parameters in the combination or monotherapy groups.  
 
Overall, the AE profile is considered to be acceptable for an antihypertensive therapy. 
 

7.1 Methods 

7.1.1 Studies/Clinical Trials Used to Evaluate Safety 

As discussed in the section 5.3, there are total nine clinical trials including seven short-term, 
placebo-controlled and active-controlled trials and two long-term open label trials for safety 
evaluation. Safety analyses and data from these studies are used to support the registration of 
aliskiren/ amlodipine for the treatment of hypertension. 
 
The original NDA submission included six studies including four short-term controlled studies 
and two long-term open label studies as summarized in the following table 34.  
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Table 34: Summary of clinical trials for safety evaluation in original NDA submission 
(reviewer’s table) 
Study  No Objective Patients treated Duration Daily dose (mg) Type of trials 
SPA 2305 Efficacy/s

afety 
1685 8 weeks 9 groups:  placebo; ali 150, 

300; aml 5, 10; ali/aml 150/5, 
150/10, 300/5, 300/10 

Placebo double-
blind 

SPA2303 Efficacy/ 
safety 

818 not 
responding to ali  

8 weeks 3 groups: ali/ami 300/5, 
300/10; ali 300mg 

Active double 
blind 

SPA 2304 Efficacy 
/safety 

843 not 
responding to aml

8 weeks 3 groups: ali/aml 150/10, 
300/10; aml 10 

Active double 
blind 

SPP 2305 Efficacy/ 
safety 

544 not 
responding to aml

6 weeks 3 groups: ali/aml 150/5; aml 
5, 10. 

Active double 
blind 

SPA 2301 Long-term 
safety/ 
efficacy 

556 54 weeks Ali/Aml 150/5 for 2 weeks, 
then Ali/Aml 300/10 for 52 
weeks (optional add-on of 
HCTZ 12.5 /25). 

Uncontrolled, 
open-label 

SPA 2323 Long-term 
efficacy/ 
safety 

1124 26 weeks First 6 weeks: aliskiren 150, 
HCTZ 12.5, or placebo; 
Last 20 weeks: aliskiren 300 
or HCTZ 25, (optional 
add-on of amlodipine 5/10) 

Active  
double-blind 
with optional 
open-label 
amlodipine 

SPA 2323 
E1 

Long-term 
efficacy/ 
safety 

965 26 weeks Aliskiren 300, or HCTZ 25, 
optional add-on of 
amlodipine 5/10 

Same as above 

 
In the 120 days safety update, three short-term active-controlled trials were provided for the 
safety evaluation as summarized in the following table 35.  

Table 35: Safety data presented in the 120 day safety update (Reviewer’s table) 
Study  No Objective Patients treated Duration Daily dose (mg) Type of trials 

SPA 2306 Efficacy/s
afety 

484 8 weeks Two groups: aml 10; ali/aml 
300/10 

Active/double-
blind 

SPA US01 Efficacy/ 
safety 

443 African 
Americans 

8 weeks Two groups: aml 10; ali/aml 
300/10 

Active/ double- 
blind 

SAH 2302 Efficacy/ 
safety 

2379 8weeks Four groups: ali/aml, 
ali/HCTZ, aml/HCTZ, 
ali/aml/HCTZ 

Active/ double- 
blind 

 
Other source of data included in this safety evaluation include 5 completed clinical 
pharmacology trials as summarized in the following table 36, literature search from Jan-01-2000 
to Jul-31-2009, and a review of post-marketing data, including spontaneous reports, reports 
received directly from worldwide regulatory authorities, and periodic safety updates, from over 
75 countries in which aliskiren and amlodipine are registered for marketing (cut-off date: 31-Jul-
2009). 
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Table 36: Clinical pharmacology and biopharmaceutical trials (Sponsor’s table) 

 

7.1.2 Categorization of Adverse Events 

Adverse events reported during each of the studies were classified using the Medical Dictionary 
for Regulatory Activities (MedDRA). The incidence of AEs (new or worsened) was summarized 
by primary SOC, preferred term, and severity. In addition, the incidences of deaths, SAEs, and 
AEs leading to discontinuation were summarized by primary SOC and preferred term. Data from 
studies not included in the pooling were listed separately for the evaluation of deaths and SAEs. 
Data are presented as absolute numbers and frequencies in percent for appropriately defined 
groupings. 

7.1.3 Pooling of Data Across Studies/Clinical Trials to Estimate and Compare 
Incidence 

In the original NDA submission, studies were pooled into 4 groups, according to the type of 
clinical trial including: 
• Group A comprised the safety population from the pivotal study-Study SPA2305; 
• Group B comprised the pooled safety populations from all short-term, double-blind, placebo 
and active controlled studies-Study SPA2305, Study SPA2303, Study SPA2304, and Study 
SPP2305; 
• Group C comprised the safety population from the one long-term open-label, uncontrolled 
Study-Study SPA2301; 
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• Group D comprised the safety populations from the 26 weeks, double-blind of aliskiren or 
HCTZ with an open-label option of amlodipine- Study SPP2323 and Study SPP2323E1. 
 
In the 120-day safety update, two studies were pooled to provide an integrated safety profile. 

7.2 Adequacy of Safety Assessments 

7.2.1 Overall Exposure at Appropriate Doses/Durations and Demographics of 
Target Populations 

In the original NDA submission, the studies were pooled into 4 groups for safety valuation based 
on the type of clinical trials. Overall, 5549 patients were included in the safety analysis of this 
aliskiren/amlodipine clinical development program, with 2835 being exposed to 
aliskiren/amlodipine combination. There were 1396 patients exposed to the high-dose 
combination (300/10 mg).The overall drug exposure from all studies including all treatment, all 
doses, and durations for all subjects who received at least one dose of study drug were 
summarized in the following table 37.  

Table 37: Doses and duration of exposure to study drug after randomization in all studies (Sponsor’s 
table) 
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The demographics of the target populations were described in the four groups based on the type 
of clinical studies.  
 
Group A: In the pivotal study SPA 2305, the mean age of patients ranged from 53.0 to 55.0 
years. The majority of patients (82.8%) were less than 65 years of age. There were 17.2% of all 
patients ≥ 65 years of age and 2.7% of all patients were ≥ 75 years of age. The percentages of 
patients for each age group were similar across treatment groups.  The number of male and 
female patients participating in the study was approximately the same. Caucasian patients 
accounted for the majority (approximately 62%) of the study population followed by Black 
patients (approximately 20%). The number of patients of other races was small. Approximately 
18% of the total population was Hispanic/Latino in ethnicity. A large percentage of patients 
(46.0% of the total population) were obese (BMI ≥ 30 kg/m2) with mean BMI 30.3 kg/m2 in the 
total population. A total of 11.0% of all patients had a diagnosis of diabetes (ranging from 6.1% 
to 16.4%). Patients with 30 ≤ estimated glomerular filtration rate (eGFR) <60 mL/min/1.73m2 

comprised 4.4% of the total population. Data were summarized in the following table 38. 

Table 38: Demographics by treatment group (randomized set), Group A, Study SPA2305: short-
term, double-blind, placebo-controlled study (Sponsor’s table) 

 

 
 
Group B: In the short-term, double-blind, all controlled studies, the mean age of Group B 
patients was 54.2 years. The majority of patients (82.1%) were less than 65 years of age. There 
were 17.9% of all patients ≥ 65 years of age and 2.8% of all patients were ≥ 75 years of age. The 
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percentages of patients for each age group were similar in the placebo, Mono Ali, Mono Aml and 
All Ali/Aml groups. There was a greater percentage of men than women (55.5% vs. 44.5%, 
respectively, of total) in all except the placebo group. Caucasian patients accounted for the 
majority (72.1%) of the population followed by Black patients (11.1%). The number of patients 
of other races was small, and 10.5% of the total population was Hispanic/Latino in ethnicity. 
A large percentage of patients (44.1% of the total population) were obese (BMI ≥ 30 kg/m2), and 
12.3% of all patients had a diagnosis of diabetes (although the percentage was lower in the 
placebo group (7.6%)). As in the placebo-controlled study, patients with 30 ≤ eGFR < 60 
mL/min/1.73m2 comprised 4.4% of the total population in all controlled studies. Data were 
summarized in the following 39. 
Table 39: Demographics by treatment group (randomized set), Group B: short-term, double 
blind, all controlled studies (Sponsor’s table). 

 
 
Group C: In the long-term open label study SPA 2301, the mean age overall was 54.4 years. 
The majority of all patients (81.8%) were less than 65 years of age. There were 18.2% of all 
patients ≥ 65 years of age and 4.3% of all patients were ≥ 75 years of age. Overall, a higher 
percentage of patients were male (59.4%) than female (40.6%); and most patients (86.0%) were 
Caucasian. A large percentage of patients (48.7% of the total population) were obese (BMI ≥ 30 
kg/m2). There were 16.0% of all patients with a diagnosis of diabetes at baseline. Patients with 
30≤ eGFR <60 mL/min/1.73m2 comprised 4.0% of the population in this study. Data were 
summarized in the following table 40.  

Table 40: Demographics by treatment group (safety set), Group C: long-term, open-label study 
(sponsor’s table).  
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Group D:  The mean age of patients ranged from 55.0 to 57.6 years. The majority of all patients 
(77.2%) were <65 years of age, but there was a greater percentage of patients ≥ 65 years of age 
in Group D than in the short-term studies and in the open-label, long-term study. There were 
22.8% of all patients ≥ 65 years of age and 3.4% of all patients were ≥ 75 years of age. Overall, a 
greater percentage of patients were male (55.0%) than female (45.0%); and most patients 
(99.0%) were Caucasian. The number of patients of other races was small. A large percentage of 
patients (35.2% of the total population) were obese (BMI ≥ 30 kg/m2). There were 11.0% of all 
patients with a diagnosis of diabetes at baseline. Patients with 30 ≤ eGFR 60 mL/min/1.73m2 
comprised 6.0% of the total population. Data were summarized in the following table 41.  

Table 41: Demographics by treatment group (randomized set), Group D: long-term, double-blind 
studies (Sponsor’s table) 

 
 
Reviewer’s comments: The total number of patients exposed to aliskiren/ amlodipine in long-
term (6 month and 1 year) studies was 612 and 372, respectively. So the number of patients and 
the duration were reasonable based on the ICH E1guidance for safety evaluation in patients with 
non-life threatening chronic disease.  
 
In all four groups, the treatment groups were generally similar with respect to demographics 
and baseline characteristics, and reflected the intended target population. 
 
The participation and withdraws in these studies were also described based on the four groups. In 
group A, there are more than 90% of all patients completing the study. There were more 
discontinuations in the placebo group due to lack of efficacy and more discontinuations for 
safety reasons in the amlodipine 10 mg monotherapy group. The number of discontinuations was 
similar or lower for the All Ali/Aml group than for either monotherapy. In group B, there are 
more than 90% of all patients completing the study. There were more discontinuations in the 
placebo group due to lack of efficacy. The percentage of patients discontinued was lower for the 
All Ali/Aml group than for either monotherapy group. In group C, more than 80% of all patients 
completed this 12 month study. Safety reasons were the most frequently reported cause for 
discontinuation. In group D, the study was completed by 92.3% of all patients treated with 
Ali/Aml and 87.9% of patients treated with HCTZ/Aml. The most frequently reported reason for 
discontinuation in both groups was safety. The total percentage of discontinuations and 
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discontinuations due to safety were greater in the HCTZ/amlodipine group (12.5% and 7.2%, 
respectively) than in aliskiren/amlodipine group (7.3% and 4.0%, respectively). Data were 
summarized in the following tables 42, 43, 44, and 45. 

Table 42: Patient participation and withdrawals, Group A, Study SPA2305: short-term, double-
blind, placebo-controlled study (Sponsor’s table) 

 
 

Table 43: Patient participation and withdrawals, Group B: short-term, double blind, all controlled 
studies (Sponsor’s table) 

 
 

Table 44: Patient participation and withdrawals, Group C: long-term, open-label Study 
(Sponsor’s table) 

 
 

Table 45: Patient participation and withdrawals, Group D: long-term study of aliskiren vs HCTZ 
with the open label option of amlodipine (Sponsor’s table) 

 



Clinical Review 
Shen Xiao, M.D., Ph.D.  
NDA 22-545; SN-000 
Aliskiren/Amlodipine (TekamloTM) 
 

69 

7.2.2 Explorations for Dose Response 

Overall, there was no clear relationship between the doses and adverse events other than the 
peripheral edema in Group A. In Group A, the incidence of peripheral edema was similar in the 
aliskiren/amlodipine 300/10 mg and amlodipine 10 mg groups (13.6% and 13.8%, respectively) 
while it was lower in the aliskiren/amlodipine 150/10 mg group (7.7%), aliskiren/amlodipine 
150/5 mg (2.2%) and aliskiren/amlodipine 300/5 mg (1.1%). In group B: Peripheral edema was 
also the most common AE. Ali/Aml groups were reported for 5.9% of patients, which was lower 
than the percentage reported for patients treated with amlodipine monotherapy (8.4%). In group 
C, two patients who received Ali/Aml 300/10 mg had severe diarrhea, of which one event was an 
SAE. There were no other dose-related adverse event findings. 

7.2.3 Special Animal and/or In Vitro Testing 

Neither special animal nor in vitro testing was done. 

7.2.4 Routine Clinical Testing 

The routine clinical testing including adverse event data collection in both short-term and long-
term studies, monitoring laboratory parameters, vital signs, and physical examinations are 
adequate. 
 
Thorough QT study was not performed with the product. However, full QT study with aliskiren 
has been conducted and no abnormal findings were observed. Amlodipine was approved in 1987 
and no abnormal QT interval has been reported since then. Therefore, I do not think there is a 
potential QT impact with the combination of aliskiren and amlodipine.  

7.2.5 Metabolic, Clearance, and Interaction Workup 

There was an open label, two-period, multiple dose trial to investigate any pharmacokinetic 
drug-drug interaction potential between aliskiren and amlodipine following multiple oral dose 
administration in healthy subjects. A total of 25 subjects between 18 and 45 years of age were 
enrolled. Eighteen (18) subjects (10 female and 8 male) completed the study. In Period 1 (study 
days 1-14), all subjects received a dose of 10 mg amlodipine once daily. Period 1 was followed 
by a 7 day washout period (study days 15-21). In Period 2 (study days 22-49), the subjects 
received a dose of 300 mg aliskiren alone once daily for 14 days (study days 22-35), followed by 
300 mg aliskiren once daily co-administered with a dose of 10 mg amlodipine once daily for the 
last 14 days (study days 36-49). All drug administration was conducted under fasted conditions 
in order to have the most sensitive condition to assess potential drug-drug interaction. 
 
Although there was a slight increase in steady-state exposure of aliskiren according to the ratio 
of geometric means (18% and 29% increases for Cmax and AUC, respectively) when two drugs 
were co-administered as compared to aliskiren alone, given the large intra-subject 
pharmacokinetic variability observed in the study (intra-subject CV = 33% and 68%, 
respectively, for AUC and Cmax) and the overall safety of aliskiren the changes were not found 
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to be statistically significant nor considered to be clinically relevant. Therefore, the impact on the 
pharmacokinetics is not considered clinically relevant when aliskiren and amlodipine are co-
administered at steady-state as compared to administration of either drug alone.  
 
Based on the review of NDA 21, 985 for aliskiren monotherapy and the metabolic profile of 
amlodipine, the metabolic, clearance, and interaction workup of this combination were 
considered to be adequate.  

7.2.6 Evaluation for Potential Adverse Events for Similar Drugs in Drug Class 

Based on the safety profiles of aliskiren and calcium blockers, the evaluation for potential 
adverse events was adequate 

7.3 Major Safety Results 

7.3.1 Deaths 

There were no deaths in all of the submitted studies.  

7.3.2 Nonfatal Serious Adverse Events 

In group A, the Pivotal Study SPA 2305: Ten nonfatal SAEs were reported in 9 patients 
including 2 (0.5%) patients in amlodipine monotherapy, 5 (0.7%) patients in 
aliskiren/amlodipine therapy, and 2 (1.0%) patients in placebo. Data were brief summarized in 
the following table 46. Two possible SAEs in aliskiren/amlodipine group including 
cerebrovascular accident and gastroenteritis could be drug related and were described in the 
following: 
 
One patient (470-3) in aliskiren/amlodipine 150/5 mg had cerebrovascular accident. This 63 year 
old male was diagnosed with hypertension in 1976. The patient’s significant past medical history 
included benign hypertrophic prostrate (2004), left ventricular hypertrophy (2006), type 2 
diabetes mellitus (2006), dyslipidemia (2006), hyperuricemia (2006) and dizziness (2007). On 

 of the aliskiren/amlodipine 150/5 mg treatment, the patient experienced the 
adverse event of cerebrovascular accident, and was admitted to hospital. The patient experienced 
right arm debility and emergency room consultation showed mild right arm paresis. A brain 
tomography was normal. The patient was at this time admitted and diagnosed with 
cerebrovascular accident. An echocardiogram on the 27-Jan-09 showed mild dysfunction of left 
ventricle. The patient is reported to have recovered with sequelae of mild paresis in right hand 
and was discharged on , but did not complete the study being discontinued on 28-
Jan-09 due to this event.  
 
One patient (174-7) in aliskiren/amlodipine 300/5 mg had gastroenteritis. This 34 year old male 
was diagnosed with hypertension in 2008. On  of the aliskiren/amlodipine 

(b) (6)

(b) (6)

(b) (6)
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300/5 mg treatment, the patient experienced the adverse event of gastroenteritis and was 
hospitalized. The patient was considered to have fully recovered after 3 days and was discharged 
on the . No description of the events such as amount, color or nature of the stool was 
provided. The event occurred on the final visit and so the patient completed the study.  

Table 46: Brief summary of SAE in Group A (Reviewer’s table)  
Study  ID SAE Study medication Recovery 

Interrupt a Complete 
42-1 Pneumonia Aml 10mg Yes No Yes 
230-6 Pneumonia Aml 5mg Yes No Yes 
174-7 Gastroenteritis Ali/aml 300/5 mg Yes No Yes 
470-3 Cerebrovascular accident Ali/aml 150/5mg Yes Yes No 
703-5 Ureter stone and 

hydronephrosis 
Ali/aml 150/10mg Yes No Yes 

707-7 Acute bronchitis Ali/aml 150/10 mg Yes No Yes 
745-4 left retinal detachment Ali/aml 300/10 mg  No  
358-16 Fracture of right 

finger/hand 
placebo Yes No Yes 

174-1 Lower abdominal mass placebo Yes Yes No 
a: test product stopped during the SAE.  
 
In group B, all of the short-term controlled studies: The percentage of patients with any SAE 
was 1.0% in the placebo group, 0.2% in the aliskiren monotherapy group, 0.5% in the 
amlodipine monotherapy group and 0.9% in the combined group. Other than the SAEs in Study 
SPA 2305 described in above, the SAEs in Studies SPA 2303 and 2304 were summarized in the 
following table 47.  
 
One of SAEs, the allergy to cough syrup could be drug related and was described in the 
following: Patient (601-53) is a 64 year old male Asian and had a 3-month history of 
hypertension prior to entering the study. The patient did not have any medication allergies and 
had never experienced previous edematous episodes. Concomitant medications taken during the 
study included acetylsalicylic acid, glyceryl trinitrate, famotidine, paracetamol, fennofibrate, and 
atrovastatin. On the evening of  the patient took cough syrup, which 
contained antimony potassium tartrate, opium tincture, papaver somniferum tincture, and terpin 
hydrate, and experienced lip swelling (hour unknown). The patient was hospitalized due to this 
event on the same evening. Symptoms included swelling of the lips but no other allergic 
reactions. It was reported that the patient experienced face edema. No signs of angioedema, 
upper body edema, GI edema, generalized or non-specified edema. The patient did not 
experience any of the following symptoms: shortness of breath/dyspnea, difficulty 
swallowing/dysphagia, difficulty speaking/dysarthria, pain on swalloing/odonophagia. The lip 
swelling lasted for 2 hours after the last dose of cough syrup was taken. No edema was present in 
any other location. The patient continued to take study medication for 3 more days without 
interruption. On Day 56 (27 Apr 2009), the patient withdrew consent from the trial. He 
completely recovered and was discharged from hospital on the same day  
 

(b) (6)

(b) (6)

(b) (6)
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Table 47: Brief summary of SAE in Studies SPA 2303, 2304 and SPP 2305 (Reviewer’s table)  
Study  ID SAE Study medication Recover

y Interrupt a Complete 
Study 2303 
117-8 Car accident and back pain Ali 300mg Yes No Yes 
118-5 Herniated central cervical 

disc disorders 
Ali/aml 300/10 mg Yes No Yes 

219-11 Vertigo Ali/aml 300/5 mg Yes No Yes 
228-5 Early stage pulmonary 

carcinoma 
Ali/aml 300/5 mg Yes No No (with draw 

consent form) 
601-1 Viral infection, fever Ali/aml 300/5 mg Yes No Yes 
601-26 b Left lower lobe pneumonia Ali/aml 300/10 mg Yes Yes No 
601-51 Acute exacerbation of 

chronic obstructive 
pulmonary disease 

Ali/aml 300/5 mg Yes No Yes 

601-53 Allergy to cough syrup Ali/aml 300/10 mg Yes No No (withdraw the 
consent form) 

Study 2304 
152-23 hypertensive crisis Ali/aml 150/10 mg Yes No Yes 
56-24 injury to right knee Ali/aml 150/10 mg Improving No Yes 
136-6 luxation of right shoulder Ali/aml 300/10 mg Improving No Yes 
153-15 tonsillar abscess Ali/aml 300/10mg Yes No No 
153-69 hyperplasia lymphatic 

epipharynx 
Ali/aml 300/10 mg No No No 

352-15 left arm tendon rupture Ali/aml 300/10 mg Yes No No 
363-21 angiography renal artery Ali/aml 300/10 mg Yes No No 
a: test product stopped during the SAE. b: Patient’s blood pressure near to normal (142/80mmHg) without 
treatment.  
 
In group C, the one year open label study: Sixteen patients in this study had SAEs. Data were 
summarized in the following table 48.  

Table 48: Brief summary of SAE in group C, long-term open label study (Reviewer’s table)  
Study  ID SAE Study medication Recovery

Interrupt a Complete 
43-6 Rotator cuff syndrome Ali/aml 300/10 mg Yes No Yes 
45-5 Prostate cancer metastatic Ali/aml 300/10 mg No Yes No 
82-6 Amebiasis, Gastroenteritis Ali/aml 300/10 mg Yes No Yes 
91-2 Melanoma malignum Ali/aml 300/10 mg Yes Yes No 
124-5 Right hip coxarthritis Ali/aml 300/10 mg Yes No Yes 
141-7 New decompensation diabetes 

mellitus 
Ali/aml 300/10 mg No Yes (day 

323) 
No (day 

323) 
143-5 Fell from roof Ali/aml 300/10 mg Yes No Yes 
203-8 Acute exacerbation of asthma Ali/aml 300/10 mg Yes No Yes 
216-4 Prostate adenocarcinoma Ali/aml 150/5 mg Yes Yes No  
506-5 Dehydration due to diarrhea Ali/aml 300/10 mg Yes No Yes 
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523-
28 

Gangrene left 4th toe, toe 
amputation 

Ali/aml /HCTZ/ 
300/10/12.5 mg 

Yes No No  

524-3 Hypotension Ali/aml /HCTZ/ 
300/10/12.5 mg 

Yes Yes No 

539-4 Ischemic colon Ali/aml 300/10 mg Yes No Yes 
540-
1b 

Atrial fibrillation Ali/aml 300/10 mg No Yes No 

542-
15 

Attempted suicide Ali/aml 300/10 mg Yes Yes No 

544-3 Pulmonary embolism Ali/aml 300/10 mg Yes No Yes 
a: test product stopped during the SAE; b: blood pressure is normal without treatment 
 
In group D, the long-term double-blind studies: SAEs were reported for 12 patients (4.8%) in 
the all Ali/Aml group and for 12 patients (4.5%) in the all HCTZ/Aml group. The most 
commonly reported SAEs in the All Ali/Aml group were neoplasms, reported for 4 (1.6%) 
patients. This was also the case in the aliskiren monotherapy group (4 patients; 0.7%) and the 
HCTZ monotherapy group (4 patients; 0.7%).  
 
Since the two studies of Study SPP2323 and Study SPP2323E1 are mainly for the comparison of 
aliskiren and HCTZ. Amlodipine 5 mg or 10 mg is just an option to be added to the treatments 
and down-titration or discontinuation of open-label amlodipine was permitted during the 
extension study. The results are hard to be interpreted for either monotherapy or combination 
therapy. Overall, there were no drug-related findings in these studies.  
 
Reviewer’s comments: In the short-term placebo or active-controlled studies, the SAE is low just 
like other aliskiren studies less than 1%. The incidence rate is generally similar among the 
placebo, monotherapies and the combination therapies. No specific drug-related SAEs were 
observed either in short-term or long-term studies.  

7.3.3 Dropouts and/or Discontinuations 

In group A, the percentage of patients who discontinued due to an AE was low and similar in the 
placebo (1.5%), aliskiren monotherapy (1.0%) and all aliskiren/amlodipine (1.7%) groups while 
it was higher for amlodipine monotherapy (2.5%). Peripheral edema was the most common AE 
leading to discontinuation in patients treated with either aliskiren/amlodipine or amlodipine 
alone. In group B, the data were similar to the group A. The percentage of patients who 
discontinued due to an AE was similarly low in all groups; the highest discontinuation rate was 
observed in patients treated with the combination of aliskiren/amlodipine 300/10 mg (2.8%) or 
amlodipine monotherapy (2.9%). Peripheral edema was the most common AE leading to 
discontinuation in all patients treated with aliskiren/amlodipine (14 patients; 0.7%). Data were 
summarized in the following tables 49 and 50. 
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Table 49: Summary of adverse leading study discontinuation in Group A (Reviewer’s table).  
Treatment N Drop out 

n (%) 
Adverse events 

Placebo 198 3 (1.5) tachycardia (1); abdominal  mass (1); Headache (1) 
Ali 150 mg 194 4(2.2) palpitations (1); Dizziness (1); Lethargy (1); allergic 

dermatitis (1) 
Ali 300mg 203 1(0.5) vomiting (1) 
Total Mono Ali 397 4(1.0)  
Aml 5mg 185 2(1.1) Headache (1); allergic dermatitis (1) 
Aml 10mg 181 7(3.9) upper abdominal pain (1); peripheral edema (5); rash (1) 
Total Mono Aml 366 9(2.5)  
Ali/aml 150/5 mg 181 3(1.7) Sinus tachycardia (1); peripheral edema (1); 

Cerebrovascular accident (1) 
Ali/aml 150/10 mg 181 4 (2.2) Asthenia (1); peripheral edema (2); presyncope (1) 
Ali/aml 300/5 mg 178 1(0.6) Palpitations (1) 
Ali/aml 300/10 mg 184 4 (2.2) Sinus tachycardia (1); peripheral edema (1); headache (1); 

weight increased (1) 
Total Combo 724 12 (1.7)  
 

Table 50: Summary of adverse leading study discontinuation in Group B (Reviewer’s table)  
Treatment N Drop out 

n (%) 
Adverse events 

Placebo 198 3 (1.5) tachycardia (1); abdominal  mass (1); Headache (1) 
Ali  657 8 (1.2) palpitations (1); dizziness (2); Lethargy (1); allergic dermatitis 

(1); abdominal pain (1); vomiting (1); hyperkalemia (1); 
Aml  1004 29(2.9) Palpitation (1); myocardial infarction (1); sinus tachycardia (1); 

vision blurred (1); Headache (2); allergic dermatitis (1); 
peripheral edema (14); hyperkalemia (1); arthralgia (1); 
dizziness (1); burning sensation (1); Nervousness (1); 
hypertension (1); angioedema (1); rash (1) 

Ali/aml 150/5  368 8(2.2) Sinus tachycardia (1); diarrhea (1); peripheral edema (1); 
Cerebrovascular accident (1); gastritis (1); diabetic 
hyperglycemic coma (1); hyperkalemia  and acute pre-renal 
failure (1); erectile dysfunction (1);  

Ali/aml 150/10  464 10 (2.2) Asthenia (1); peripheral edema (6); presyncope (1); depressed 
mood (1); flushing (1) 

Ali/aml 300/5  454 2(0.4) Palpitations (1); dry mouth (1) 
Ali/aml 300/10  745 21 (2.8) Eye swelling (1); Sinus tachycardia (1); peripheral edema (7); 

headache (2); weight increased (1); asthenia (1); dizziness (2); 
erectile dysfunction (1); cough (1); allergic dermatitis (1); 
flushing (1); periorbital edema (1); erythema (1) 

Total Ali/ami 2031 41(2.0)  
 
In group C, there were 10.8% of all Ali/Aml patients and 11.9% of total patients who 
discontinued due to an AE, with peripheral edema being the most common AE (5.9% for all 



Clinical Review 
Shen Xiao, M.D., Ph.D.  
NDA 22-545; SN-000 
Aliskiren/Amlodipine (TekamloTM) 
 

75 

Ali/Aml; 6.5% for total patients). In group D, there were 2.4% of all Ali/Aml patients and 6.4% 
of all HCTZ/Aml patients with an AE that resulted in discontinuation. Discontinuation due to 
peripheral edema was reported for 0.4% of all Ali/Aml patients and for 1.5% of all HCTZ/Aml 
patients. Data were summarized in the following tables 51 and 52.  
 

Table 51: Summary of adverse leading study discontinuation in Group C (Reviewer’s table) 
Treatment N Drop out 

n (%) 
Adverse events 

Ali/aml 150/5 mg 556 8(1.4) Palpitations (1); peripheral edema (1), fatigue (2); joint 
swelling (1); hepatic enzyme increased (1); back pain (1); 
prostate cancer (1); sleep disorder (1) 

Ali/aml 300/10 mg 546 52 (9.5) Angina pectoris (1); atrial fibrillation (1); tachycardia (1); 
vertigo (1); abdominal pain (1); gingival hyperplasia (1); 
rectal hemorrhage (1); peripheral edema (32), pitting 
edema (3); joint swelling (1); arthralgia (1); compartment 
syndrome (1); prostate cancer (1); dizziness (1); headache 
(1); hypoaesthesia (1); depression (1); suicide attempt (1); 
nephritis (1); blister (1); erythema (1); hypertension (1)  

Total Ali/aml 556 60 (10.8)  
Ali/aml/HCTZ  86 6 (7.0) Peripheral edema (3); pain in extremity (1); lethargy (1); 

hypotension (1); peripheral vascular disorder (1).  
Total 556 66 (11.9)  
 

Table 52: Summary of adverse leading study discontinuation in Group D (Reviewer’s table) 
Treatment N Drop out 

n (%) 
Adverse events 

Mono Ali 561 19 (3.2) Angina pectoris (1); vertigo (1); hyperthyroidism (1); dyspepsia 
(2); parotid gland enlargement (1); abdominal pain (1); 
generalized edema (1); malaise (1); weight increased (1); 
dizziness (1); erectile dysfunction (1); dyspnoea (1); rash (1); 
hypertension (2); hypertensive crisis (1); hypotension (1); 

Ali/aml 248 6(2.4) Ventricular extrasystoles (1); fatigue (1); peripheral edema (1); 
breast cancer (1); dysmenorrheal (1); cough (1); pruritus (1);  

Mono 
HCTZ 

544 18(3.3) Myocardial infarction (1); abdominal pain (3); sensation of 
pressure (1); viral myocarditis (1); hypokalemia (1); intervertebral 
disc protrusion (1); muscle spasms (1); breast cancer (1); colon 
cancer (1); balance disorder (1); dizziness (1); headache (2); renal 
artery stenosis (1); urticaria (1); hypertensive crisis (1); 
hypotension (1) 

HCTZ/aml 266 17 (6.4) Angina pectoris (1); atrial fibrillation (1); diplopia (1); dyspepsia 
(1); peripheral edema (4); transaminases increased (1); renal cell 
carcinoma (1) facial palsy (1); headache (2); depression (1); 
erectile dysfunction (1); dyspnoea (1); pruritus (1); hypertensive 
crisis (1). 
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7.3.4 Significant Adverse Events 

As discussed above, the peripheral edema is the major drug-related AE in the combination of 
aliskiren and amlodipine and the amlodipine alone, especially in the high dose groups. In 
females, there are higher incidence rate of peripheral edema than in males. It is the most common 
adverse event and is also the major reason for patient drop out.  As expected, minor reduced 
hemoglobin and hematocrit were found in some subjects. These changes were not considered 
clinically meaningful changes. Please see the detailed discussion in the section of 7.4.2 
laboratory findings. 

7.3.5 Submission Specific Primary Safety Concerns 

There were no primary safety concerns from these particular studies. 

7.4 Supportive Safety Results 

7.4.1 Common Adverse Events 

In group A, the incidence of total AEs was slightly higher in the aliskiren/amlodipine 300/10 mg 
group (44.6%) compared to the other groups (31.4 – 37.4%). The incidence of total AEs in the 
combined Ali/Aml group was 35.6% and was 37.4% in the placebo group. Peripheral edema was 
the most common AE in the amlodipine and aliskiren/amlodipine groups. The incidence of 
peripheral edema was similar in the aliskiren/amlodipine 300/10 mg and amlodipine 10 mg 
groups (13.6% and 13.8%, respectively) while it was lower in the aliskiren/amlodipine 150/10 
mg group (7.7%). 
 
The second most common AE in the All Ali/Aml group was headache (4.1%) which was 
reported for 10.1% of patients in the placebo group, 7.1% of patients treated with aliskiren 
monotherapy and 5.2% of patients treated with amlodipine monotherapy. Diarrhea, the identified 
adverse drug reaction during the aliskiren monotherapy program, especially notable at doses 
higher than 300 mg, occurred with low incidence in aliskiren/amlodipine combination groups (0 
– 2.2%). Diarrhea was reported in 3.6% of patients treated with aliskiren 150 mg and 1.0% in 
aliskiren 300 mg group. All of the diarrhea AEs were mild or moderate in severity. None of the 
diarrhea events were SAEs. Dizziness was reported as an AE in 1.1% - 2.8% in 
aliskiren/amlodipine treatment groups, which was similar to that in the aliskiren monotherapy 
(2.6% - 3.0%) and amlodipine monotherapy (0.6% - 2.2%) groups. Cough was reported for a low 
percentage of patients (1.7%) in the All Ali/Aml group. There were no reports of angioedema. 
There were no new treatment-emergent AEs for aliskiren/amlodipine in addition to the AEs 
previously reported with the monotherapy treatments. Data were summarized in the following 
table 53.  
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Table 53: Number (%) of patients with most frequent AEs (at least 2% for any treatment group) 
in Group A, the pivotal study SPA2305 (Reviewer’s table) 

Common Adverse events: n (%) Treatment Number of 
patients Peripheral edema Headache Cough Dizziness Diarrhea 

Placebo 198 2(1.0) 20(10.1) 2(1.0) 3(1.5) 1(0.5) 
Ali 150mg 194 2(1.0) 13(6.7) 1(0.5) 5(2.6) 7(3.6) 
Ali 300mg 203 3(1.5) 15(7.4) 1(0.5) 6(3.0) 2(1.0) 
Aml 5mg 185 8(4.3) 11(5.9) 3(1.6) 4(2.2) 2(1.1) 
Aml 10mg 181 25(13.8) 8(4.4) 2(1.1) 1(0.6) 2(1.1) 
Ali/Aml 150/5mg 181 4 (2.2) 11(6.1) 4(2.2) 2(1.1) 1(0.6) 
Ali/Aml 150/10mg 181 14(7.7) 8(4.4) 3(1.7) 2(1.1) 0(0.0) 
Ali/Aml 300/5mg 178 2(1.1) 6(3.4) 1(0.6) 5(2.8) 4(2.2) 
Ali/Aml 300/10mg 184 25(13.6) 5(2.7) 4(2.2) 3(1.6) 2(1.1) 
 
In Group B for all of the short-term, all controlled studies, the incidence of total AEs was similar 
in the combined aliskiren/amlodipine group, the aliskiren monotherapy group and the amlodipine 
monotherapy group. Peripheral edema was the most common AE. The highest incidence rates 
occurred in patients with amlodipine 10 mg monotherapy or the combinations contained 
amlodipine 10mg. There were similar or low incidence rates of dizziness and headache in the 
combination groups compared to the placebo and monotherapies. Angioedema was reported for 
one patient who received amlodipine monotherapy. The event was mild in severity and was not 
an SAE. There were no new treatment-emergent AEs for aliskiren/amlodipine in addition to the 
AEs previously reported with the monotherapy treatments. Data were summarized in the 
following table 54. Hypotension was considered as a common adverse event in anti-hypertensive 
drugs. However, in these all short-term control studies, only 8 patients (0.4%) had hypotension 
considered as AE.  

Table 54: Number (%) of patients with most frequent AEs in short-term, double-blind, all 
controlled studies (reviewer’s table) 
 Placebo 

(n=198) 
Mono Ali 
(n=657) 

Mono Aml 
(n=1004) 

Ali/Aml 
150/5 mg 
(n=368) 

Ali/Aml 
150/10mg 
(n=464) 

Ali/Aml 
300/5 mg 
(n=454) 

Ali/Aml 
300/10mg 
(n=745) 

Any AE 74(37.4) 189 (28.8) 323 (32.2) 119 (32.3) 158 (34.1) 137 (30.2) 254 (34.1) 
Peripheral 
edema 

2 (1.0) 6(0.9) 84(8.4) 8(2.2) 37(8.0) 8 (1.8) 66(8.9) 

Headache 20(10.1) 38 (5.8) 36(3.6) 16(4.3) 11(2.4) 15(3.3) 11(1.5) 
Dizziness 3(1.5) 14(2.1) 13(1.3) 4(1,1) 4(0.9) 8(1.8) 13(1.7) 
 
In Group C of the long-term, open-label study:  Peripheral edema was also the most common AE 
and was reported for 19.8% of all patients treated with Ali/Aml and for 14.0% of patients as 
HCTZ was added. Diarrhea was reported for 2.4% of all patients treated with Ali/Aml and for 
3.5% of patients as HCTZ was added. Two patients who received Ali/Aml 300/10 mg had severe 
diarrhea, of which one event was an SAE. The AE profile is consistent with the short-term 
studies. Data were summarized in the following table 55.  



Clinical Review 
Shen Xiao, M.D., Ph.D.  
NDA 22-545; SN-000 
Aliskiren/Amlodipine (TekamloTM) 
 

78 

Table 55: Number (%) of patients with most frequent AEs long-term, open-label study 
(Reviewer’s table) 

Preferred term Ali/Aml 300/10 mg, n=546 
N (%) 

Ali/Aml/HCTZ, n=86 
N (%) 

Any AE 389 (71.2) 49 (57.0) 
Peripheral edema 108 (19.8) 12(14.0) 
Headache 19 (3.5) 3(3.5) 
Dizziness 24(4.4) 2(2.3) 
Diarrhea 13(2.4) 3 (3.5) 
Fatigue 6(1.1) 0 (0) 
Cough 11 (2.0) 1(1.2) 
Vertigo 9(1.6) 0 (0) 
Gastroenteritis 11(2.0) 1 (1.2) 
Tachycardia 3(0.5) 2 (2.3) 
 
In Group D, the long-term study of comparison of aliskiren with HCTZ with the open-label 
option of amlodipine, peripheral edema was the most common AE reported for all patients 
treated with aliskiren/amlodipine (10.9%) and was reported at a similar incidence to 
HCTZ/amlodipine-treated patients (10.5%). The incidence of peripheral edema was much lower 
in aliskiren monotherapy-treated patients (0.7%) and HCTZ-monotherapy treated patients 
(1.1%). The next most frequent AE reported for all patients treated with aliskiren/amlodipine 
was headache (6.9%), which was reported for a similar percentage of patients treated with 
HCTZ/amlodipine (7.5%). Diarrhea and dizziness were reported with a lower incidence in 
aliskiren/amlodipine-treated patients (1.6% and 1.2%, respectively) than in HCTZ/amlodipine-
treated patients (3.0% for each). Since this study was mainly for the comparison of aliskiren with 
HCTZ, amlodipine was added in an open-label and its dose could be increased, decreased, or 
withdrawal, results might be hard to be interpreted.  Data were summarized in the following 
table 56.  
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Table 56:  Number (%) of patients with most frequent AEs (at least 2% for any treatment group)  
in Group D: long-term, double-blind studies (sponsor’s table) 

 
 
Reviewer’s comments: Overall, as expected, the most common drug-related AE is the peripheral 
edema, especially in the combination and the amlodipine groups in both and long-term studies. 
Headache and dizziness are also common and observed in all groups. The incidence rates of 
Diarrhea and cough which have been identified in aliskiren monotherapy are low. There were no 
additional findings in the combination compared to each monotherapies.  

7.4.2 Laboratory Findings 

The criteria for notable laboratory values were defined as listed in the following table 57. 
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Table 57: Criteria for notable laboratory values 

 
 
In addition, criteria that are of clinical significance were identified for blood urea nitrogen 
(BUN), creatinine, and potassium: BUN (>14.28 mmol/L), creatinine (>176.82 µmol/L), or 
potassium (<3.5 mmol/L, >5.5 mmol/L, or ≥ 6.0 mmol/L). 
 
Hematology: In the short-term studies, the mean change from baseline in hemoglobin was a 
small increase in the aliskiren monotherapy (0.4 g/L in group A and 0.3 g/L in group B), small 
decrease in the amlodipine monotherapy group (-0.2 g/L in group A and -0.6g/L in group B). 
The mean change from baseline for the aliskiren/amlodipine treatment group was -1.8 g/L in the 
Group A study and -2.0 g/L in the Group B studies. The mean change from baseline for the 
placebo group was 1.4 g/L in both the Group A and Group B studies. Two patients in 
aliskiren/amlodipine 300/10mg group and one patient in amlodipine 5mg group had anemia and 
were considered as AE in the short-term studies. No patients discontinued treatment due to 
anemia in Group A or in Group B. Data of change from baseline at endpoint for hemoglobin in 
groups A and B were summarized in the following tables 58 and 59.  
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Table 58: Change from baseline at endpoint for hemoglobin (g/L) in Group A: short-term, 
double-blind, placebo controlled studies (sponsor’s table) 

 
Table 59: Change from baseline at endpoint for hemoglobin (g/L) in Group B: all of short-term, 
controlled studies (sponsor’s table) 

 
 
In the long-term studies, a decrease in mean hemoglobin from baseline was observed in the 
aliskiren/amlodipine group (-1.9 g/L) in group C. This was comparable to the change seen in the 
short term studies. The mean decrease was slightly greater for the aliskiren/amlodipine/HCTZ 
combination therapy (-2.4 g/L). In Group D, the decrease in mean hemoglobin from baseline for 
the Ali/Aml group (-0.1 g/L) was less than the change seen in the short-term studies. 
The mean change from baseline for the HCTZ/Aml group was 2.8 g/L. Two patients (0.4%) in 
Ali/Aml in Group C and 3 patients (1.2%) in Ali/Aml in Group D had anemia and were 
considered as AE. There were no patients who discontinued treatment due to anemia in Group C 
or in Group D. Data of the changes from baseline at endpoint were summarized in the following 
tables 60 and 61.  
Table 60: Change from baseline at endpoint for hemoglobin (g/L) in Group C: an long-term open 
label study (Sponsor’s table)  
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Table 61: Change from baseline at endpoint for hemoglobin (g/L) in Group D: long-term, 
double-blind studies (Sponsor’s table).  

 
In both the short-term and long-term studies, analyses by age, gender, race, and ethnicity, 
baseline renal function and BMI status showed a pattern of laboratory values not different from 
those in the overall population. 
 
Clinical chemistry: In the short-term studies, there were no clinically meaningful differences 
across treatment groups. The incidence rate of serum potassium >5.5 mmol/L in this population 
was uncommon. The percentages of patients meeting the criterion of serum potassium >5.5 
mmol/L at any post baseline visit were 4 patients (0.6%) in aliskiren monotherapy, 7 patients 
(0.7%) in amlodipine monotherapy, 19 patients (1.0%) in all aliskiren/amlodipine combination 
groups, and 1 patient (0.5%) in the placebo group. Data were summarized in the following table 
62. A few patients had one time of potassium ≥ 6.0 mmol/L and were than became normal 
during the following unscheduled visit. Therefore, these may be the false positive results. The 
number of patients meeting the criterion of serum BUN >14.28 mmol/L or creatinine >176.8 
µmol/L at any post-baseline visit was small in all groups (0 to 1 patient). There were no 
clinically meaningful changes in lipids or glucose, with the treatment of aliskiren/amlodipine.  

Table 62: Summary of potassium, BUN, and creatinine by specified criteria in all short-term 
studies (Reviewer’s table) 

Lab test Placebo 
N=191 

Mono Ali 
N=642 

Mono Aml 
N=976 

All Ali/Aml 
N=1968 

Potassium > 5.5 mmol/L  1 (0.5%) 4 (0.6%) 7 (0.7%) 19 (1.0%) 
BUN > 14.28 mmol/L 1 (0.5%) 0 0 3 (0.2%) 
Creatinine > 176.8 µmol/L 0 0 0 0 (<0.1) 
 
In the long-term open label study, changes from baseline to Endpoint were generally similar among 
the treatment groups. As expected, however, an increase of uric acid (19.5µmol/L) was observed 
in aliskiren/amlodipine/HCTZ treated patients although the overall mean is decreased (0.9 
µmol/L). In the All Ali/Aml group, there were 10 patients (2.2%) with potassium >5.5 mmol/L 
and 4 patients (0.9%) with potassium ≥ 6.0 mmol/L. However, in these 4 patients with 
potassium≥ 6.0mmol/L, three patients only had one time hyperkalemia and then became normal 
in the following unscheduled visit check. Only one patient had three times of hyperkalemia. No 
patients were discontinued due to the hyperkalemia.  There were no patients in the All 
Ali/Aml/HCTZ group who met these criteria. There were 9 patients (1.9%) in the All Ali/Aml 
group and 10 patients (11.6%) in the All Ali/Aml/HCTZ group with serum potassium values 
<3.5 mmol/L. One patient (0.2%) in the All Ali/Aml/HCTZ group had a creatinine value >176.8 
µmol/L. Data were summarized in the following table 63. 
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Table 63: Summary of potassium, BUN, and creatinine in long-term, open-label study 
(Sponsor’s table) 

 
 
Reviewer’s comments: Although the incidence rate of reduced hemoglobin and hematocrit in the 
combination group was higher than in each monotherapy, the magnitude of these changes were 
minor and were not considered clinically meaningful changes. The incidence rate of the increase 
of serum level of potassium and creatinine was uncommon and similar to the aliskiren 
monotherapy. Therefore, there is no major safety concern about the hyperkalemia and renal 
impairment in this combination.   

7.4.3 Vital Signs 

There were no clinically significant changes from baseline in body weight or sitting and standing 
pulse rate in any of the treatment groups in the pooled populations.  
 
In general, orthostatic BP change was infrequent, and was seen at a higher frequency at baseline 
than at any individual post-baseline visit for all treatment groups. When orthostatic BP changes 
at any visit post-baseline were considered, the incidence with aliskiren/amlodipine (8.1%) 
treatment was similar to the amlodipine monotherapy (8.3%), higher than aliskiren monotherapy 
(5.4%), but lower than placebo (10.1%). The similar results were also found in group B. Data 
were summarized in the following tables 64 and 65.  
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Table 64: Incidence of orthostatic blood pressure change, Group A, Study SPA2305: short-term, 
double-blind, placebo-controlled study (Sponsor’s table) 

 
 

Table 65: Incidence of orthostatic blood pressure change, Group B: short-term, double-blind, all 
controlled studies (Sponsor’s table) 

 
 
In the long-term studies, when orthostatic BP changes at any visit post-baseline were considered, 
the incidences was 8.6% in Ali/Aml treatment  and 14.0 in Ali/Aml/HCTZ (14.0%), respectively, 
in the long-term open label study. In the long-term double blind study, the incidence with All 
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Ali/Aml (15.0%) was similar to All HCTZ/Aml therapy (12.0%). Data were summarized in the 
following tables 66 and 67.  

Table 66: Incidence of orthostatic blood pressure change, Group C: long-term, open-label study 
(Sponsor’s table) 

 
 

Table 67: Incidence of orthostatic blood pressure change, Group D: long-term, double-blind 
studies (Sponsor’s table) 

 

7.4.4 Electrocardiograms (ECGs) 

No post-baseline ECGs were performed in studies included in this submission. In the previous 
NDA review (NDA 21, 985), aliskiren monotherapy does not appear to have an appreciable 
effect on QT interval. Amlodipine is not known to cause adverse ECG changes. 

7.4.5 Special Safety Studies/Clinical Trials 

Special safety studies were not performed with the combination of aliskiren and amlodipine. 

7.4.6 Immunogenicity 

Aliskiren and amlodipine are both small molecules that by themselves should have little 
immunogenic potential. Aliskiren did not show a pattern of increase adverse events of potentially 
immunogenic etiology, e.g., aliskiren was not associated with increased rates of urticaria 
compared to placebo. 
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7.5 Other Safety Explorations 

7.5.1 Dose Dependency for Adverse Events 

Dose-dependency of all AEs was counted by calculating rates for each dosage. Peripheral edema 
was the major finding in high dose groups of both the combination therapy (300/10mg) and 
amlodipine monotherapy (10mg).  

7.5.2 Time Dependency for Adverse Events 

No significantly time-dependent adverse events were observed with this product either in the 
short-term studies or long-term study.  

7.5.3 Drug-Demographic Interactions 

To evaluate possible effects of demographic factors on the safety of aliskiren/amlodipine 
combination therapy, subgroup analyses were performed by gender, age, and race for the safety 
parameters duration of exposure, AE incidence, laboratory parameters (hematology and clinical 
chemistry) evaluations, and orthostatic BP. In the AE incidence rate analysis, peripheral edema 
was reported for a greater percentage of females than males in the combination and amlodipine 
monotherapy groups. In the pivotal study, the incidence rate of peripheral edema (17.9%) seems 
a little bit lower compared to the amlodipine monotherapies (21.3%) in female patients. 
However, this change was not observed in males in this study and not in the overall short-term 
studies. Data were summarized in the following table 68. As in the short-term studies, peripheral 
edema was reported for a greater percentage of female (25.2%) patients than male (17.3%) 
patients in the all Ali/Aml group. There is no other clear relationship between the safety signals 
and the demographic factors.  

Table 68: Comparison of incidence rate (%) of peripheral edema between genders in pivotal 
study (group A) and all of short-term studies (group B) (Reviewer’s table) 
Group A Placebo Ali 

150mg 
Ali 
300mg 

Aml 
5mg 

Aml 
10mg 

Ali/Aml 
150/5 mg 

Ali/Aml 
150/10mg 

Ali/Aml 
300/5 mg 

Ali/Aml 
300/10mg 

Males 0 2(1.7) 1(1.1) 2(2.0) 5(5.7) 2(2.1) 5(5.9) 1(1.3) 11(10.4) 
Females 2 (1.9) 0 2(1.9) 6(7.0) 20 (21.3) 2 (2.4) 9 (9.4) 1(1.0) 14(17.9) 
Group B Placebo Mono Ali Mono Aml Ali/Aml 

150/5 mg 
Ali/Aml 
150/10mg 

Ali/Aml 
300/5 mg 

Ali/Aml 
300/10mg 

Males 0 3(0.8) 34(6.1) 3(1.5) 19 (7.4) 4(1.6) 26(6.0) 
Females 2(1.9) 3(1.0) 50 (11.1) 5(3.0) 18 (6.7) 4(2.0) 40 (12.8) 

7.5.4 Drug-Disease Interactions 

Adverse events were analyzed in patients with moderate renal impairment, diabetes, obesity, and 
stage 2 hypertension. In general, the AEs in these populations were comparable to the overall 
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population. For patients with moderate renal impairment, however, the results may not be 
conclusive due to the small sample sizes (4-6% of the total population).  

7.5.5 Drug-Drug Interactions 

Drug-drug interactions were not studied in this submission. 

7.6 Additional Safety Evaluations 

7.6.1 Human Carcinogenicity 

Additional risk of the human carcinogenicity was not observed in the combination of aliskiren 
with amlodipine as compared to the aliskiren monotherapy in the long-term open label study.  

7.6.2 Human Reproduction and Pregnancy Data 

Aliskiren was not studied during pregnancy, and is not to be used in women who are pregnant or 
may become pregnant. There is also no clinical experience with amlodipine in pregnancy. 
 
There was one pregnancy reported in the pivotal study (Study SPA 2305). The patient reported 
the pregnancy on the completion date of the double-blind treatment period. The pregnancy was 
terminated. There was also one pregnancy reported in the Clinical Pharmacology study (Study 
SPP 2218). The subject was discontinued from the study. During follow-up of this event, the 
subject indicated that the pregnancy would be terminated. However, the study center was not 
able to contact the subject or obtain documentation of termination. 
 
It is not known whether aliskiren or amlodipine are excreted in human milk. Aliskiren was 
secreted in the milk of lactating rats.  

7.6.3 Pediatrics and Assessment of Effects on Growth 

The sponsor did not conduct pediatric studies.  

7.6.4 Overdose, Drug Abuse Potential, Withdrawal and Rebound 

There were no reports of overdose with aliskiren/amlodipine in the clinical trials. The most likely 
manifestation of overdosage of aliskiren would be hypotension. The most likely manifestation of 
overdosage of amlodipine would be excessive peripheral vasodilation with marked hypotension. 
 
Preclinical and clinical studies have not indicated any potential for dependence with aliskiren. 
 
In the aliskiren development program there was no suggested potential for rebound hypertension 
on withdrawal of aliskiren treatment, with blood pressure returning to pretreatment levels slowly. 
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Abrupt withdrawal of amlodipine has not been associated with a rapid increase in blood pressure. 
This has not been examined for the aliskiren/amlodipine combination. 

7.7 Additional Submissions / Safety Issues 

In the 120-day safety update, data from 3 completed short-term studies were provided. These 
studies were summarized in the following table 69. Additional sources of data provided by the 
sponsor in this safety update consisted of literature search to capture any investigator reports of 
safety aspects not included in the study reports (date of search: 01 Aug 2009 until 30 Nov 2009) 
and a review of the Novartis safety database (spontaneous reports) for aliskiren and amlodipine 
monotherapy (cut-off date: 01 Aug 2009 until 30 Nov 2009). 

Table 69: Completed trials which contributed safety data (sponsor’s table) 

 
 
The safety population comprised all patients in short-term, double-blind, controlled clinical 
studies who received at least one dose of study drug. All 3 completed studies were pooled to 
provide an integrated safety profile as shown in the following table 70. 



Clinical Review 
Shen Xiao, M.D., Ph.D.  
NDA 22-545; SN-000 
Aliskiren/Amlodipine (TekamloTM) 
 

89 

Table 70: Summary of patients in pooled treatment groups by study (Short-term double-blind, all 
controlled studies, Sponsor’s table) 

 
 
Death: Two deaths occurred prior to randomization in Study SAH2302.This study was ongoing 
at the time of the original NDA submission. One patient died after discontinuing from the study 
during the placebo run-in period. The cause of the death was reported as "Death due to unknown 
street drug". The second patient died during the placebo run-in period and did not receive active 
study medication. The cause of death was unknown. 
 
SAEs: In study SPA 2306, SAEs were only found in 3 patients in amlodipine monotherapy 
group including anemia, adenomyosis and dysfunctional uterine bleeding in one patient, 
myocardial infarction in a second patient and cerebral infarction in a third patient. All led to 
discontinuation of study medication. In study SPA US01, one patient in the aliskiren/amlodipine 
group experienced an SAE of severe unstable angina which led to discontinuation of study 
medication. One patient in the amlodipine monotherapy group experienced SAEs of moderate 
pneumonia and mild back pain, but completed the study. In Study SAH2302, SAEs occurred in 3 
patients (1.0%) in the aliskiren/amlodipine group (ectopic pregnancy, hepatitis A and nasal 
septum deviation), 2 patients (0.7%) in the aliskiren/HCTZ group (stress urinary incontinence 
and tubo-ovarian abscess), 2 patients (0.7%) in the amlodipine/HCTZ group (cerebrovascular 
accident and epistaxis) and 6 patients (1.9%) in the aliskiren/amlodipine/HCTZ group (acute 
coronary syndrome, supraventricular arrhythmia, goiter, hypertension, psychosomatic disease 
and syncope). SAE discontinuations occurred in 4 patients (1.3%; worsening hypertension, 
psychosomatic syndrome, acute coronary syndrome, atrial cardiac arrhythmia) in the 
aliskiren/amlodipine/HCTZ group and in one patient each in the aliskiren/amlodipine (0.4%; 
hepatitis) and amlodipine/HCTZ (0.3%; cerebrovascular accident) groups.  
 
Discontinuation: SAEs leading to discontinuation as discussed above occurred at low incidence 
in all groups: 3 (0.6%) patients in the amlodipine monotherapy group, 2 (0.3%) patients in the 
aliskiren/amlodipine group, 1 (0.3%) in the amlodipine/HCTZ group and 4 (1.3%) in 
aliskiren/amlodipine/HCTZ group.  
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The incidence of AEs leading to discontinuation was higher in amlodipine monotherapy group 
(4.1%) than in other groups (2.9% in the aliskiren/amlodipine group, 0.7% in the aliskiren/HCTZ 
group, 2.7% in the amlodipine/HCTZ group and 3.6% in the aliskiren/amlodipine/HCTZ group). 
The incidence of peripheral edema leading to discontinuation was higher for amlodipine 
monotherapy group (2.2%) compared to other groups (1.1% in the aliskiren/amlodipine group, 
0% in the aliskiren/HCTZ group, 0.7% in the amlodipine/HCTZ group and 0.3% in the 
aliskiren/amlodipine/HCTZ group). Two patients each in the aliskiren/amlodipine group (0.3%) 
and amlodipine/HCTZ group (0.7%) and 1 patient in amlodipine monotherapy group (0.2%) 
were discontinued due to headache. 
 
Overall, the incidence of total AEs in aliskiren/amlodipine was similar to amlodipine 
monotherapy (38.8% vs 40.7%). Peripheral edema was the most frequently occurring AE in the 
amlodipine monotherapy, aliskiren/amlodipine and aliskiren/amlodipine/HCTZ groups, and is a 
known dose dependent side effect of amlodipine. Peripheral edema was reported for 10.0% of 
patients in the aliskiren/amlodipine group and for 13.8% of patients treated with amlodipine 
monotherapy. 
 
Clinical laboratory data: Overall, the clinical laboratory data were similar to the safety data in 
the original NDA submission.  
 
Other updated safety information: Two pregnancies occurred in Study SAH 2302. One was an 
ectopic pregnancy, in the aliskiren/amlodipine group. The patient interrupted study drug for 6 
days, but completed the study. The other pregnancy occurred in the amlodipine/HCTZ group and 
led to discontinuation from the study. No other pregnancies occurred in the completed trials that 
are included in this Safety Update.  
 
Reviewer’s comments: Data from 3 completed studies in patients with moderate to severe 
hypertension were consistent with the existing safety profile for aliskiren/amlodipine and did not 
reveal additional safety concern to what was already identified in the original NDA submission.  
The AE and laboratory findings for aliskiren/amlodipine were consistent with the known safety 
profile of the individual component drugs when used alone, with no additional safety concern 
over amlodipine monotherapy or any of the combination therapies. 
 
The incidence of peripheral edema, a known side effect of amlodipine, was observed in  
aliskiren/amlodipine combination and amlodipine monotherapy. 
 
Since a large number of Black patients were included in this safety update (Study SPA US01, 
exclusively enrolled Black patients) the data further support the safety of aliskiren/amlodipine in 
treating Black patients with hypertension. 

8 Postmarket Experience 
The fixed combination of aliskiren/amlodipine is not marketed in any country to date. Although 
both aliskiren and amlodipine are currently approved in many countries worldwide, it is not 
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possible to estimate accurately the exposure to the free combination of aliskiren and amlodipine 
worldwide. However, an estimate can be obtained of the exposure to aliskiren and amlodipine 
separately on the basis of the number of total Standard Units (tablets) sold according to IMS 
National Prescription Audit database, divided by 365 to calculate the number of patient treatment 
years (PTY). This helps to put spontaneously reported adverse event data into perspective. Base 
on the sponsor’s report, the total exposure to aliskiren therapy is approximately  PTY 
while for amlodipine it is approximately  PTY. 
A search was conducted in the sponsor’s drug safety database for all cases with concurrent use of 
aliskiren and amlodipine (as single active ingredient or in combination products). The search 
produced 320 cases reporting 1268 events. The most frequently reported events (preferred terms 
reported > 10 times) are presented in the following table 71.  

Table 71: Post-marketing adverse events in the original NDA submission (sponsor’s table) 

 
 
An updated search was conducted in the drug safety database for all spontaneous cases with 
concurrent use of aliskiren and amlodipine (as single active ingredients or in combination) 
received in the period from 01 Aug 2009 until 30 Nov 2009. The search produced 61 
spontaneous cases reporting 134 events. The most frequently reported events (preferred terms 
reported > twice) were summarized in the following table 72.  

(b) (4)

(b) (4)



Clinical Review 
Shen Xiao, M.D., Ph.D.  
NDA 22-545; SN-000 
Aliskiren/Amlodipine (TekamloTM) 
 

92 

Table 72: Spontaneously reported adverse events with concurrent administration of aliskiren and 
amlodipine (Sponsor’s table) 

 
 
Reviewer’s comments: These events can be either associated with the use of amlodipine and/or 
aliskiren or related to the underlying disease 
 

9 Appendices 

9.1 Literature Review/References 

I searched the Pubmed with the key words: “amlodipine”, “aliskiren”, and “amlodipine and 
aliskiren”, with the “adverse events”. There were no additional safety concerns other than the 
described above.  

9.2 Labeling Recommendations 

Labeling recommendations will be discussed separately.  

9.3 Advisory Committee Meeting 

N/A 
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NDA/BLA Number: 22-545  Applicant: Novartis Stamp Date: October 29, 2009 

Drug Name: Tekamlo™ 
(aliskiren/amlodipine) 

NDA/BLA Type: NDA  

 
On initial overview of the NDA/BLA application for filing: 
 
 Content Parameter Yes No NA Comment 
FORMAT/ORGANIZATION/LEGIBILITY 
1. Identify the general format that has been used for this 

application, e.g. electronic CTD. 
x    

2. On its face, is the clinical section organized in a manner to 
allow substantive review to begin? 

x    

3. Is the clinical section indexed (using a table of contents) 
and paginated in a manner to allow substantive review to 
begin?  

x    

4. For an electronic submission, is it possible to navigate the 
application in order to allow a substantive review to begin 
(e.g., are the bookmarks adequate)? 

x    

5. Are all documents submitted in English or are English 
translations provided when necessary? 

x    

6. Is the clinical section legible so that substantive review can 
begin? 

x    

LABELING 
7. Has the applicant submitted the design of the development 

package and draft labeling in electronic format consistent 
with current regulation, divisional, and Center policies? 

x    

SUMMARIES 
8. Has the applicant submitted all the required discipline 

summaries (i.e., Module 2 summaries)? 
x    

9. Has the applicant submitted the integrated summary of 
safety (ISS)? 

x    

10. Has the applicant submitted the integrated summary of 
efficacy (ISE)? 

x    

11. Has the applicant submitted a benefit-risk analysis for the 
product? 

x    

12. Indicate if the Application is a 505(b)(1) or a 505(b)(2).  If 
Application is a 505(b)(2) and if appropriate, what is the 
reference drug? 

505(
b)(1) 

   

DOSE 
13. If needed, has the applicant made an appropriate attempt to 

determine the correct dosage and schedule for this product 
(i.e., appropriately designed dose-ranging studies)? 
Study Number: 
      Study Title: 
    Sample Size:                                        Arms: 
Location in submission: 

  x  

EFFICACY 
14. Do there appear to be the requisite number of adequate and 

well-controlled studies in the application? 
 
Pivotal Study #1 
                                                        Indication: Hypertension 
 

x    
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 Content Parameter Yes No NA Comment 
 
 
Pivotal Study #2 
                                                        Indication:Hypertension 
 
 
 

15. Do all pivotal efficacy studies appear to be adequate and 
well-controlled within current divisional policies (or to the 
extent agreed to previously with the applicant by the 
Division) for approvability of this product based on 
proposed draft labeling? 

x    

16. Do the endpoints in the pivotal studies conform to previous 
Agency commitments/agreements?  Indicate if there were 
not previous Agency agreements regarding 
primary/secondary endpoints. 

x    

17. Has the application submitted a rationale for assuming the 
applicability of foreign data to U.S. population/practice of 
medicine in the submission? 

x    

SAFETY 
18. Has the applicant presented the safety data in a manner 

consistent with Center guidelines and/or in a manner 
previously requested by the Division? 

x    

19. Has the applicant submitted adequate information to assess 
the arythmogenic potential of the product (e.g., QT interval 
studies, if needed)? 

  x  

20. Has the applicant presented a safety assessment based on all 
current worldwide knowledge regarding this product? 

x    

21. For chronically administered drugs, have an adequate 
number of patients (based on ICH guidelines for exposure1) 
been exposed at the dose (or dose range) believed to be 
efficacious? 

x    

22. For drugs not chronically administered (intermittent or 
short course), have the requisite number of patients been 
exposed as requested by the Division? 

  x  

23. Has the applicant submitted the coding dictionary2 used for 
mapping investigator verbatim terms to preferred terms? 

x    

24. Has the applicant adequately evaluated the safety issues that 
are known to occur with the drugs in the class to which the 
new drug belongs? 

x    

25. Have narrative summaries been submitted for all deaths and 
adverse dropouts (and serious adverse events if requested 
by the Division)? 

x    

                                                 
1 For chronically administered drugs, the ICH guidelines recommend 1500 patients overall, 300-600 
patients for six months, and 100 patients for one year. These exposures MUST occur at the dose or dose 
range believed to be efficacious. 
2 The “coding dictionary” consists of a list of all investigator verbatim terms and the preferred terms to 
which they were mapped. It is most helpful if this comes in as a SAS transport file so that it can be sorted 
as needed; however, if it is submitted as a PDF document, it should be submitted in both directions 
(verbatim -> preferred and preferred -> verbatim). 
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 Content Parameter Yes No NA Comment 
 

OTHER STUDIES 
26. Has the applicant submitted all special studies/data 

requested by the Division during pre-submission 
discussions? 

  x  

27. For Rx-to-OTC switch and direct-to-OTC applications, are 
the necessary consumer behavioral studies included (e.g., 
label comprehension, self selection and/or actual use)? 

  x  

PEDIATRIC USE 
28. Has the applicant submitted the pediatric assessment, or 

provided documentation for a waiver and/or deferral? 
x    

ABUSE LIABILITY 
29. If relevant, has the applicant submitted information to 

assess the abuse liability of the product? 
  x  

FOREIGN STUDIES 
30. Has the applicant submitted a rationale for assuming the 

applicability of foreign data in the submission to the U.S. 
population? 

  x  

DATASETS 
31. Has the applicant submitted datasets in a format to allow 

reasonable review of the patient data?  
x    

32. Has the applicant submitted datasets in the format agreed to 
previously by the Division? 

x    

33. Are all datasets for pivotal efficacy studies available and 
complete for all indications requested? 

x    

34. Are all datasets to support the critical safety analyses 
available and complete? 

x    

35. For the major derived or composite endpoints, are all of the 
raw data needed to derive these endpoints included?  

  x  

CASE REPORT FORMS 
36. Has the applicant submitted all required Case Report Forms 

in a legible format (deaths, serious adverse events, and 
adverse dropouts)? 

x    

37. Has the applicant submitted all additional Case Report 
Forms (beyond deaths, serious adverse events, and adverse 
drop-outs) as previously requested by the Division? 

x    

FINANCIAL DISCLOSURE 
38. Has the applicant submitted the required Financial 

Disclosure information? 
x    

GOOD CLINICAL PRACTICE 
39. Is there a statement of Good Clinical Practice; that all 

clinical studies were conducted under the supervision of an 
IRB and with adequate informed consent procedures? 

x    

 
IS THE CLINICAL SECTION OF THE APPLICATION FILEABLE? ________ 
 
If the Application is not fileable from the clinical perspective, state the reasons and provide 
comments to be sent to the Applicant. 
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Please identify and list any potential review issues to be forwarded to the Applicant for the 74-
day letter. 
 
 
 
 
 
 
 
 
 
Shen Xiao 
Reviewing Medical Officer      Date 
 
 
Clinical Team Leader       Date 
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