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METHODS 

Major exclusion criteria

Major exclusion criteria included: severe hypertension (World Health Organization [WHO] classification Grade III); inability to safely washout antihypertensive drugs during a 14-week period; secondary hypertension; a history of hypertensive retinopathy or hypertensive encephalopathy; cerebrovascular ischemic event within the previous 12 months; history of intracerebral or subarachnoid hemorrhage; history of heart failure (New York Heart Association [NYHA] III or IV) or severe coronary heart disease in the previous 6 months; clinically significant cardiac valvular disease; present severe rhythm or conduction disorder; type 1 or uncontrolled type 2 diabetes mellitus (glycated hemoglobin [HbA1c] >9%); history of malignancy in the last 5 years, excluding basal or skin cancer; uncorrected hypokalemia or hyperkalemia; any surgical or medical condition that might alter the pharmacokinetics of any drug, such as gastrointestinal disease or surgery, or liver disease; pregnancy or lactation in women; nightshift workers; any condition that would not allow for safe completion of the study protocol, such as history of non-compliance, alcoholism or drug abuse; use of investigational study drugs within the month prior to study inclusion; or use of cytochrome P450-3A4 inhibitors, inducers, or substrates. Concomitant antihypertensive drugs were not permitted during the study.
Safety outcomes

Serious adverse events (AEs) were defined as those that were fatal, life-threatening, required in-patient hospitalization or prolongation of existing hospitalization, resulted in significant disability or incapacity, a congenital anomaly or birth defect or an important medical event. Treatment-emergent AEs (TEAEs) were defined as AEs that occurred or worsened on or after the first dose date up to 7 days after the last dose date; any TEAEs that were judged by the Investigator to have a causal relationship to the study drug were regarded as treatment-related AEs. 

RESULTS

Efficacy endpoints

All 8 combination groups demonstrated a larger reduction in systolic and diastolic blood pressure (SBP and DBP, respectively) than their respective monotherapy groups, and these differences were statistically and clinically significant. The least squares mean change in SBP and DBP from baseline to Week 8 for combination therapy and the difference compared with the respective monotherapy dosages are shown in Table 1.

Combination therapy was associated with a statistically significant shorter median time to first BP control (< 140/90 mm Hg and <stratified target) versus the respective monotherapies, for all but 3 comparisons (Figure 1). The percentage of participants achieving BP control (< 140/90 mm Hg) over the course of the study is shown in Figure 2.
Safety endpoints

A total of six participants experienced at least one serious TEAE, including two participants in the N30 group (prostatism; ileus) and 1 participant each in the C32 (headache), N20C16 (pancreatitis), N60C16 (scrotal hematoma), and N60C32 group (embolic cerebral infarction), respectively. No dose-dependent pattern was detected. Only one of these serious TEAEs was judged as treatment related (embolic cerebral infarction in the N60C32 group). In all six cases, the outcome was recovered or resolved with sequelae.

The highest rate of TEAE leading to study drug discontinuation was observed in the N60C32 group (6/86 participants), followed by the N60C16 group (5/83 participants) and the N60 group (5/84 participants). 

The incidence and severity of peripheral oedema showed no clear relationship to dose of nifedipine GITS. Overall, mild oedema occurred in similar proportions of patients receiving candesartan or nifedipine monotherapy, or combination therapy (Table 2). A trend could be observed for a higher incidence of moderate oedema in patients receiving 60 mg doses of nifedipine (as monotherapy or in combination); however, due to the small numbers of patients experiencing oedema no conclusions can be drawn. Only one case of severe oedema occurred, in the N20 group.

There were no clinically meaningful changes in hematology, blood chemistry or urinalysis parameters between the 16 treatment groups. Incidents of transition from normal to abnormal (high or low) clinical chemistry values were infrequent and comparable in the 16 treatment groups. No participant in any group developed severe renal impairment. There were no clinically relevant changes in heart rate or weight in any treatment group. 

Sub-group analyses

Descriptive sub-group analyses for BP reduction and control rate were performed based on patient gender, body mass index and grade of hypertension at baseline. Results from the sub-group analyses were generally consistent with the results from the overall analysis, demonstrating a similar trend in treatment effect of the nifedipine GITS/candesartan cilexetil combination versus placebo and the respective monotherapies (Table 3a). Some differences between sub-groups were noted; however, the only consistent trend was a greater BP-lowering effect of treatment in patients with more severe (Grade II) versus less severe (Grade I) hypertension at baseline. 

Sub-group analyses for incidence of TEAEs revealed similar tolerability of study drug across the sub-groups of patients (Table 3b).

Table 1a. Change in SBP from Baseline to Week 8 with combination therapy and difference compared with the respective dose of nifedipine (light grey cells) and candesartan (dark grey cells) monotherapy (n = 1362)
	LSM Change (95% CI)
	C0
	C4
	C8
	C16
	C32

	N0
	–5.3 (–8.4, –2.3)
	–11.8 (–14.9, –8.7)
	–13.5 (–16.6, –10.5)
	–13.5 (–16.6, –10.4)
	–16.5 (–19.7, –13.4)

	N20
	–11.9 (–15.0, –8.8)
	–18.7 (–21.8, –15.6)
	–20.2 (–23.2, –17.1)
	–20.8 (–23.8, –17.8)
	

	
	
	–6.8 (–10.9, –2.7)

P = 0.0012
	–6.9 (–11.0, –2.8)

P = 0.0010
	–8.3 (–12.3, –4.2)

P < 0.0001
	–6.7 (–10.7, –2.6)

P = 0.0012
	–8.9 (–13.0, –4.8)

P < 0.0001
	–7.3 (–11.4, –3.2)

P = 0.0005
	

	N30
	–13.6 (-16.7, –10.5)
	
	–20.4 (–23.5, –17.3)
	–19.7 (–22.8, –16.7)
	–22.1 (–25.1, –19.0)

	
	
	
	–6.8 (–10.9, –2.6)

P = 0.0013
	–6.9 (–11.0, –2.8)

P = 0.0009
	–6.1 (–10.2, –2.0)

P = 0.0036
	–6.2 (–10.3, –2.1)

P = 0.0030
	–8.4 (–12.6, –4.3)

P<0.0001
	–5.5 (–9.6, –1.4)

P = 0.0082

	N60
	–16.8 (–20.0, –13.7)
	
	
	–21.6 (–24.7, –18.5)
	–23.8 (–26.9, –20.7)

	
	
	
	
	–4.8 (–9.0, –0.6)

P = 0.0259
	–8.1 (–12.3, –4.0)

P = 0.0001
	–7.0 (–11.1, –2.8)

P = 0.0011
	–7.3 (–11.4, –3.1)

P = 0.0006


LSM (CI) and P values are provided from ANCOVA. 

The study was not powered to demonstrate the statistical significance of combination therapy versus its components.

LSM, least squares mean; CI, confidence interval.

Table 1b. Change in DBP from Baseline to Week 8 with Combination Therapy and Difference Compared with the Respective Dose of Nifedipine (Light Grey Cells) and Candesartan (Dark Grey Cells) Monotherapy (n = 1362)
	LSM Change (95% CI)
	C0
	C4
	C8
	C16
	C32

	N0
	–6.7 (–8.7, –4.7)
	–9.4 (–11.4, –7.4)
	–10.7 (–12.6, –8.7)
	–9.4 (–11.4, –7.4)
	–12.8 (–14.8, –10.8)

	N20
	–9.9 (–11.9, –7.9)
	–13.7 (–15.7, –11.7)
	–14.4 (–16.3, –12.4)
	–14.6 (–16.5, –12.6)
	

	
	
	–3.8 (–6.4, –1.1)

P = 0.0049
	–4.3 (–6.9, –1.7)

P = 0.0014
	–4.4 (–7.1, –1.8)

P = 0.0009
	–3.7 (–6.3, –1.1)

P = 0.0055
	–4.6 (–7.3, –2.0)

P = 0.0006
	–5.2 (–7.8, –2.5)

P = 0.0001
	

	N30
	–10.1 (–12.1, –8.1)
	
	–14.7(–16.7, –12.7)
	–14.2 (–16.2, –12.2)
	–16.1 (–18.1, –14.2)

	
	
	
	–4.7 (–7.3, –2.0)

P = 0.0006
	–4.1 (–6.7, –1.4)

P = 0.0025
	–4.1 (–6.7, –1.5)

P = 0.0023
	–4.8 (–7.4, –2.2)

P = 0.0004
	–6.0 (–8.7, –3.4)

P < 0.0001
	–3.4 (-6.0, –0.7)

P = 0.0123

	N60
	–12.0 (-14.0, –9.9)
	
	
	–15.9 (–17.9, –13.9)
	–16.5 (–18.5, –14.5)

	
	
	
	
	–4.0 (–6.7, –1.3)

P = 0.0040
	–6.5 (–9.2, –3.9)

P < 0.0001
	–4.6 (–7.2, –1.9)

P = 0.0009
	–3.7 (–6.4, –1.1)

P = 0.0058


LSM (CI) and P values are provided from ANCOVA.

The study was not powered to demonstrate the statistical significance of combination therapy versus its components.

LSM, least squares mean; CI, confidence interval.

Table 2. Number of participants reporting peripheral oedema, according to severity and dose of study drug (safety population, n = 1381)

	Study drug
	Incidence of oedema, n (%)

	
	Mild*
	Moderate**
	Severe†
	Total

	Placebo (n = 88)
	3 (3.4)
	1 (1.1)
	0 (0.0)
	4 (4.5)

	C4 (n = 85)
	4 (4.7)
	0 (0.0)
	0 (0.0)
	4 (4.7)

	C8 (n = 90)
	9 (10.0)
	0 (0.0)
	0 (0.0)
	9 (10.0)

	C16 (n = 84)
	11 (13.1)
	0 (0.0)
	0 (0.0)
	11 (13.1)

	C32 (n = 87)
	4 (4.6)
	2 (2.3)
	0 (0.0)
	6 (6.9)

	N20 (n = 86)
	9 (10.5)
	2 (2.3)
	1 (1.2)
	12 (14.0)

	N20C4 (n = 88)
	6 (6.8)
	2 (2.3)
	0 (0.0)
	8 (9.1)

	N20C8 (n = 88)
	9 (10.2)
	3 (3.4)
	0 (0.0)
	12 (13.6)

	N20C16 (n = 87)
	5 (5.7)
	1 (1.1)
	0 (0.0)
	6 (6.9)

	N30 (n = 84)
	6 (7.1)
	3 (3.6)
	0 (0.0)
	9 (10.7)

	N30C8 (n = 86)
	6 (7.0)
	6 (7.0)
	0 (0.0)
	12 (14.0)

	N30C16 (n = 88)
	10 (11.4)
	0 (0.0)
	0 (0.0)
	10 (11.4)

	N30C32 (n = 87)
	5 (5.7)
	1 (1.1)
	0 (0.0)
	6 (6.9)

	N60 (n = 84)
	10 (11.9)
	5 (6.0)
	0 (0.0)
	15 (17.9)

	N60C16 (n = 83)
	11 (13.3)
	7 (8.4)
	0 (0.0)
	18 (21.7)

	N60C32 (n = 86)
	9 (10.5)
	8 (9.3)
	0 (0.0)
	17 (19.8)


*Mild pitting oedema with slight indentation; **moderate pitting edema with moderate indentation; †deep pitting edema with indentation remaining and/or leg remains swollen. N, nifedipine GITS; C, candesartan cilexetil.

Table 3a. Sub-group analyses for change in BP (from baseline) and control rate at Week 8 according to patient gender, body mass index and hypertension grade at baseline (full analysis set, n = 1362)

	
	Gender
	BMI (kg/m2)
	Hypertension grade

	
	Male
	Female
	< 30 
	≥ 30
	Grade I
	Grade II

	Change in SBP/DBP*, mmHg [Control rate**, %]

	Placebo 
	–6.0/–6.3 [10.6] 

(n = 47)
	–5.3/–7.7 [7.7] 

(n = 39)
	–0.6/–4.3 [5.4] 

(n = 37)
	–7.9/–7.7 [12.5] 

(n = 48)
	–3.3/–6.1 [12.9] 

(n = 31)
	–6.7/–7.1 [7.3] 

(n = 55)

	C4 
	–11.1/–9.5 [18.9] (n = 53)
	–14.7/–9.9 [38.7] (n = 31)
	–9.2/–9.3 [27.8] 

(n = 36)
	–12.4/–8.5 [25.0] (n = 48)
	–7.9/–10.3 [44.8] (n = 29)
	–14.3/–9.1 [16.4] (n = 55)

	C8 
	–16.1/–10.8 [46.2] (n = 52)
	–11.1/–10.8 [45.7] (n = 35)
	–13.2/–11.2 [52.4] (n = 42)
	–12.4/–9.2 [40.0] (n = 45)
	–10.4/–11.1 [59.5] (n = 37)
	–15.4/–10.5 [36.0] (n = 50)

	C16 
	–13.9/–9.2 [28.3] (n = 46)
	–14.2/–10.0 [34.2] (n = 38)
	–15.6/–10.7 [35.6] (n = 45)
	–9.5/–7.0 [25.6] 

(n = 39)
	–6.2/–7.2 [36.0] 

(n = 25)
	–17.5/–10.5 [28.8] (n = 59)

	C32 
	–18.0/–13.0 [46.9] (n = 49)
	–15.4/–12.2 [48.6] (n =35)
	–15.9/–13.7 [56.3] (n = 32)
	–16.0/–11.2 [42.3] (n = 52)
	–12.4/–12.9 [61.1] (n = 36)
	–19.0/–12.6 [37.5] (n = 48)

	N20 
	–10.0/–8.9 [20.8] (n = 53)
	–16.4/–11.7 [37.5] (n = 32)
	–11.9/–10.1 [22.5] (n = 40)
	–10.2/–8.7 [31.1] (n = 45)
	–5.4/–8.3 [43.8] 

(n = 32)
	–16.1/–11.0 [17.0] (n = 53)

	N30
	–12.7/–9.1 [31.5] (n  = 54)
	–17.2/–12.4 [37.9] (n  = 29)
	–11.3/–9.6 [30.8] (n  = 39)
	–14.6/–9.6 [36.4] (n = 44)
	–7.5/–8.5 [46.9] 

(n = 32)
	–17.6/–11.2 [25.5] (n = 51)

	N60
	–17.5/–11.9 [38.1] (n  = 42)
	–17.4/–12.4 [39.5] (n  = 38)
	–16.5/–12.3 [39.0] (n  = 41)
	–15.6/–10.7 [38.5] (n = 39)
	–12.0/–9.8 [45.2] (n = 31)
	–19.7/–13.2 [34.7] (n = 49)

	N20C4 
	–14.9/–12.0 [30.4] (n = 46)
	–23.8/–15.5 [61.0] (n = 41)
	–17.8/–14.5 [47.6] (n = 42)
	–18.7/–12.3 [42.2] (n = 45)
	–14.5/–14.4 [50.0] (n = 32)
	–21.3/–13.4 [41.8] (n = 55)

	N20C8 
	–19.5/-13.7 [54.9] (n = 51)
	–22.4/–15.1 [59.5] (n = 37)
	–19.4/–15.6 [61.8] (n = 34)
	–19.6/–12.8 [53.7] (n = 54)
	–16.0/–12.8 [64.7] (n = 34)
	–22.9/–15.4 [51.9] (n = 54)

	N20C16 
	–20.0/–13.4 [52.2] (n = 46)
	–22.8/–15.9 [63.4] (n = 41)
	–19.8/–14.4 [60.5] (n = 38)
	–20.7/–13.9 [55.1] (n = 49)
	–15.5/–12.9 [63.6] (n = 33)
	–23.9/–15.6 [53.7] (n = 54)

	N30C8 
	–17.7/–12.8 [49.0] (n = 49)
	–25.2/–17.3 [56.8] (n = 37)
	–19.2/–15.2 [58.5] (n = 41)
	–20.9/–13.3 [47.7] (n = 44)
	–14.6/–12.3 [59.4] (n = 32)
	–23.7/–16.2 [48.1] (n = 54)

	N30C16 
	–18.1/–12.7 [41.2] (n = 51)
	–23.5/–16.5 [78.4] (n = 37)
	–20.3/–15.2 [62.5] (n = 48)
	–17.6/–12.2 [48.7] (n = 39)
	–13.0/–13.0 [61.0] (n = 41)
	–24.1/–14.9 [53.2] (n = 47)

	N30C32 
	–20.3/–15.8 [60.8] (n = 51)
	–25.7/–16.8 [72.2] (n = 36)
	–22.8/–17.6 [68.1] (n = 47)
	–19.5/–13.6 [64.1] (n = 39)
	–17.1/–15.6 [80.0] (n = 40)
	–24.9/–16.5 [53.2] (n = 47)

	N60C16 
	–24.0/–16.4 [60.5] (n = 43)
	–19.9/–15.1 [56.4] (n = 39)
	–19.2/–17.1 [60.6] (n = 33)
	–22.6/–14.4 [57.1] (n = 49)
	–16.1/–16.6 [75.9] (n = 29)
	–25.2/–15.7 [49.1] (n = 53)

	N60C32 
	–25.2/–16.7 [65.5] (n = 55)
	–22.9/–16.8 [55.2] (n = 29)
	–26.3/–18.3 [68.2] (n = 44)
	–19.6/–13.6 [55.0] (n = 40)
	–19.3/–16.1 [75.8] (n = 33)
	–26.4/–16.8 [52.9] (n = 51)


*Least squares mean; **Patients achieving BP<140/90 mmHg. BMI, body mass index; C, candesartan cilexetil; DBP, diastolic blood pressure; N, nifedipine GITS; SBP, systolic blood pressure

TABLE 3b. Sub-group analyses for incidence of treatment-emergent adverse events (TEAEs) according to patient gender, body mass index and hypertension grade at baseline (safety set, n = 1381)
	
	Gender
	BMI (kg/m2)*
	Hypertension grade

	
	Male

(n = 799)
	Female

(n = 582)
	< 30 

(n = 649)
	≥ 30

(n = 728)
	Grade I

(n = 536)
	Grade II

(n = 845)

	Number of subjects with TEAEs, n (%)

	Any TEAE
	295 (36.9)
	241 (41.4)
	227 (35.0)
	307 (42.2)
	204 (38.1)
	332 (39.3)

	Study drug-related TEAE

Maximum intensity

Mild

Moderate

Severe
	107 (13.4)

68 (8.5)

35 (4.4)

4 (0.5)
	117 (20.1)

74 (12.7)

40 (6.9)

3 (0.5)
	94 (14.5)

59 (9.1)

33 (5.1)

2 (0.3)
	130 (17.9)

83 (11.4)

42 (5.8)

5 (0.7)
	84 (15.7)

56 (10.4)

26 (4.9)

2 (0.4)
	140 (16.6)

86 (10.2)

49 (5.8)

5 (0.6)

	Any serious TEAE

Study drug-related
	6 (0.8)

1 (0.1)
	0 (0.0)

0 (0.0)
	4 (0.6)

1 (0.2)
	2 (0.3)

0 (0.0)
	2 (0.4)

0 (0.0)
	4 (0.5)

1 (0.1)

	Discontinuation of study drug

Due to a TEAE

Due to a serious TEAE
	17 (2.1)

2 (0.3)
	17 (2.9)

0 (0.0)
	23 (3.5)

2 (0.3)
	11 (1.5)

0 (0.0)
	14 (2.6)

0 (0.0)
	20 (2.4)

2 (0.2)


*Missing data in 4 subjects. BMI, body mass index; C, candesartan cilexetil; N, nifedipine GITS; TEAE, treatment-emergent adverse event

Figure Legends

Figure 1. The median time to achieve first BP control (a, < 140/90 mm Hg target; b, stratified target) for patients who received treatment with nifedipine GITS (0, 20, 30, 60 mg) and/or candesartan cilexetil (0, 4, 8, 16, 32 mg) (n = 1362).

Median time to achieve first BP control estimated from Kaplan-Meier method

P values from chi square test: For < 140/90 mm Hg target, all combinations versus respective doses of monotherapy gave P < 0.01, apart from N60C16 versus N60 (n.s.) and N60C32 versus N60 (n.s.). For stratified BP target, all combinations versus respective doses of monotherapy gave P < 0.01, apart from N60C32 versus N60 and C32 (P < 0.05) and N60C16 versus N60 (n.s.). 

The study was not powered to demonstrate the statistical significance of combination therapy versus its components.
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Figure 2. The median percentage of participants acheiving BP control (<140/90 mm Hg) over time following treatment with nifedipine GITS (0, 20, 30, 60 mg) and/or candesartan cilexetil (0, 4, 8, 16, 32 mg) (n = 1362). 

BP, blood pressure; SBP, systolic blood pressure.
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