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Abstract
Features and properties of delapril/manidipine fixed

combination tablet (CHF 1521; VIVACE)▲ Delapril/manidipine 30mg/10mg is a new oral,
once-daily, fixed combination of an ACE inhibitor

Indicationand a dihydropyridine calcium-channel antagonist
for the treatment of essential hypertension. Essential hypertension in adults

▲ In a dose-finding study in 400 patients with mild to
Mechanisms of actionmoderate hypertension, delapril/manidipine 30mg/

10mg once daily produced the greatest reduction in
ACE inhibition (delapril); L-type calcium channel antagonismblood pressure (BP) of the combinations tested. (manidipine)

Delapril/manidipine 30mg/10mg once daily for 6
Dosage and administrationweeks reduced systolic BP (SBP)/diastolic BP

(DBP) by 15/13mm Hg.
Dosage Delapril 30mg;

▲ In nonresponders to monotherapy with delapril (n = manidipine 10mg
155) or manidipine (n = 152), delapril/manidipine

Route of administration Oral30mg/10mg once daily for 12 weeks reduced mean
SBP/DBP by 16/11mm Hg and 16/10mm Hg, re-

Frequency of administration Once dailyspectively.
▲ Delapril/manidipine 30mg/10mg once daily for 12 Pharmacokinetic profile (single dose of delapril/manidipine

30mg/10mg fixed combination tablet [unless statedweeks in patients with mild to moderate hyperten-
otherwise] in healthy volunteers)sion (n = 131) demonstrated significantly greater

antihypertensive efficacy than monotherapy with Peak plasma concentration 365 (delapril diacid metabolite
manidipine 10mg once daily (n = 134) or delapril (ng/mL) [M1]); 173 (delapril 5-hydroxy

diacid metabolite [M3]); 17715mg twice daily (n = 136). Mean SBP/DBP reduc-
(delapril); 3.27 (manidipine)tions from baseline were 19/14, 15/11 and 14/

10mm Hg, respectively. Time to peak plasma 1.5 (M1); 2.0 (M3); 1.0
concentration (h) (delapril); 1.75 (manidipine)▲ After 50 weeks of therapy with delapril/manidipine

30mg/10mg once daily, mean SBP/DBP was re-
Area under the plasma 928 (M1); 528 (M3); 215duced by 22/14mm Hg in patients with mild to concentration-time curve (delapril); 13.2 (manidipine)

moderate hypertension (n = 309). (ng • h/mL)

▲ Delapril/manidipine 30mg/10mg once daily was
Elimination half-life (h) 1.60 (M1); 1.29 (M3); 0.44generally well tolerated. The incidence and nature [components separately (delapril); 3.29 (manidipine)

of adverse events were similar to those observed in coadministered]
recipients of monotherapy with the individual

Adverse eventsagents. Combination therapy was associated with
less ankle oedema than manidipine monotherapy. Most common Cough, oedema and headache
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Hypertension affects approximately 1000 million 1. Pharmacodynamic Profile
individuals worldwide,[1] and is associated with an

The delapril/manidipine fixed combination tablet
increased risk of cardiovascular morbidity and mor-

combines two antihypertensive drugs with distinctly
tality and with end-stage renal disease.[1,2] There is

different mechanisms of action that have additive or
virtually a continuous relationship between the level complementary pharmacodynamic effects. The
of blood pressure (BP) and cardiovascular risk, such pharmacodynamic properties of manidipine and de-
that the greater the reduction in BP achieved, the lapril have been well characterised (see reviews on
greater the benefits.[2]

delapril[6,7] and manidipine[8]), and only the key
properties are summarised in this section.Despite the well recognised need to lower BP in

patients with hypertension, only about half of all
 Delapriltreated patients achieve BP control (systolic BP

[SBP] <140mm Hg and diastolic BP [DBP] <90mm ● Delapril is a nonsulfhydryl, lipophilic ACE in-
Hg).[1] Most patients will require two or more an- hibitor.[6,7] It is an ester prodrug that is metabolised
tihypertensive medications to achieve the required to an active diacid metabolite (M1), which in turn is
BP goals.[1] The major guidelines for the manage- metabolised to an active 5-hydroxy diacid derivative
ment of hypertension[1-3] all recommend the use of (M3) and an inactive metabolite (M2).[6,7]

combination therapy with low doses of agents from ● The antihypertensive action of delapril is main-
different antihypertensive classes, rather than fur- tained for up to 24 hours owing to long-lasting ACE
ther increasing the dosage of the initial agent, when inhibition, despite the relatively short plasma half-

lives of its active derivatives (section 2).[9] Delaprilinitial therapy does not achieve the BP goal after
has renoprotective and cardioprotective properties,titration to the usual maintenance dosage.
and a lower propensity than captopril or enalapril toThe advantages of combination therapy are a
cause cough.[6,7]

greater likelihood of controlling BP and its compli-
cations by using drugs with different and comple-  Manidipine
mentary mechanisms of action; the ability to use low

● Manidipine is a dihydropyridine L-type calciumdoses of agents that are more likely to be free of
channel antagonist with a slow onset of action,adverse effects; and the belief that administration of
which minimises reflex tachycardia, and a long du-fixed combinations of different agents in a single
ration of effect.[8,10] Manidipine has little cardi-tablet is likely to increase patient compliance, espe-
odepressant activity, is metabolically neutral andcially when long-acting agents requiring once-daily
displays renoprotective, natriuretic and diuretic ef-administration are used.[2]

fects.[8]

Calcium antagonists and ACE inhibitors are well
established as effective agents for the treatment of  Delapril/Manidipine
essential hypertension and have been shown to be

● Delapril/manidipine combination therapy im-effective and well tolerated when used in combina-
proves fibrinolytic function, which may be impaired

tion.[2,4,5]

in patients with hypertension and type 2 diabetes
This profile focuses on a new oral, once-daily, mellitus.[11] In a randomised, double-blind study in

fixed combination of the ACE inhibitor delapril adult hypertensive patients with type 2 diabetes (n =
(30mg) and the dihydropyridine calcium antagonist 76), delapril 30mg monotherapy for 8 weeks signifi-
manidipine (10mg) [VIVACE]1 in the treatment of cantly (p < 0.05 vs baseline) decreased the plasma
adult patients with essential hypertension. levels of plasminogen activator inhibitor-1 (PAI-1),

1 The use of trade names is for product identification purposes only and does not imply endorsement.
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and the addition of manidipine 10mg for another 8 ● Elimination is relatively rapid; the elimination
weeks significantly (p < 0.05) increased the levels of half-life (t1/2) values for delapril, M1 and M3 being
tissue plasminogen activator (t-PA), thereby im- approximately 0.5, 1.2 and 0.8 hours, respective-
proving the PAI-1 : t-PA ratio (20 vs 52 at base- ly.[13] Approximately 56% of the administered dose
line).[11] is excreted in the urine, mainly as M1 (21%) and M3

(30%).[6,13]
● In contrast, irbesartan 150mg once daily for 8

weeks followed by irbesartan/hydrochlorothiazide ● In patients with renal impairment, the area under
(HCTZ) 150mg/12.5mg once daily for 8 weeks the plasma concentration-time curve (AUC), Cmax
worsened the PAI-1 : t-PA ratio (89 vs 56 at base- and t1/2 of the active metabolites are increased, indi-
line).[11] cating a need for dosage adjustment in patients with

marked renal impairment.[6,13,14]
● In patients with uncontrolled hypertension and

type 2 diabetes (n = 189), serum creatinine levels
were significantly (p < 0.01) increased from base-  Manidipine
line after treatment for 50 weeks with ramipril/
HCTZ 2.5mg/12.5mg once daily (4.91 µmol/L) or ● Manidipine tmax after an oral dose is ≈1.5
valsartan/HCTZ 80mg/12.5mg once daily (4.32 hours.[8] Administration with food increases the
µmol/L), but not with delapril/manidipine 30mg/ AUC by about 40% and Cmax by approximately
10mg once daily (1.65 µmol/L), suggesting a re- 20%.
noprotective action for delapril/manidipine (pub-

● Manidipine undergoes extensive first-pass hepat-
lished as an abstract).[12]

ic metabolism to a number of pharmacologically
● Of patients with proteinuria at baseline in this inactive derivatives.[17,18] The bulk of the dose

study, 43% had normal urinary protein levels after (63%) is eliminated in the faeces.[17] The t1/2 of
treatment with delapril/manidipine compared with manidipine appears to vary with the dose, but is in
20% and 36% of those treated with ramipril/HCTZ the range of 4–5 hours for a single 10 or 20mg
and valsartan/HCTZ, respectively.[12]

dose.[8,19]

● The bioavailability of manidipine is increased, as
2. Pharmacokinetic Profile a result of delayed elimination, in patients with more

severe hepatic dysfunction.[19]

The pharmacokinetic properties of delapril[6,13-16]

and manidipine[8,17-19] have each been well  Delapril/Manidipine
characterised and the pharmacokinetic properties of
the delapril/manidipine combination have been as- ● Coadministration of single oral doses of delapril
sessed in young adult and elderly healthy volun- 30mg and manidipine 10mg in healthy male volun-
teers.[20,21]

teers (n = 18) did not significantly alter the
pharmacokinetics of either drug or those of their
major metabolites.[20] Delapril
● After single-dose administration in young adult

● Delapril is rapidly absorbed following oral ad- volunteers, strict bioequivalence was demonstrated
ministration, with times to reach peak plasma con- between the fixed combination tablet and the com-
centration (tmax) for delapril, M1 and M3 of approx- ponents separately coadministered.[21] Following
imately 1.0–1.1, 1.2–1.4 and 1.7–1.9 hours, respec- single-dose administration of the fixed combination,
tively.[6,13-16] The peak plasma concentration (Cmax) pharmacokinetic values for delapril were Cmax 177
values for M1 are approximately 2.5-fold higher ng/mL, tmax 1.0h and AUC∞ 215 ng • h/mL, while
than those of M3 and 5-fold higher than those of the those for manidipine were Cmax 3.27 ng/mL, tmax
parent drug.[13] 1.75h and AUC∞ 13.2 ng • h/mL.[21] There was no

 2006 Adis Data Information BV. All rights reserved. Drugs 2006; 66 (7)
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significant accumulation after repeated dose admin-  Dose Response
istration once daily for 1 week.[21]

● Likewise, there was no significant accumulation The optimum antihypertensive dosage of the de-
during repeated dosing in elderly volunteers (aged lapril/manidipine combination was determined in a
65–75 years).[21] randomised, double-blind, placebo-controlled, mul-
● Drug exposure was higher in elderly than in ticentre study in 400 randomised patients of mean

young adult volunteers, suggesting that dosage ad- age 51.8 years with mild to moderate essential hy-
justment in the elderly might be considered when pertension (mean sitting SBP/DBP of 159/101mm
liver and renal function are significantly im- Hg).[26-28] The study used a 3 × 3 factorial design
paired.[21] At steady state, the Cmax for manidipine combining manidipine 5 or 10mg, delapril 15 or
and the M1 metabolite of delapril were increased by 30mg or placebo administered once daily for 6
35% and 24% in elderly subjects, while the respec- weeks, following a 2-week placebo run-in period.
tive AUC values were increased by 70% and 86% in ● Delapril/manidipine 30mg/10mg once daily was
elderly versus young adults.[21] the most effective combination tested, producing a

mean reduction from baseline in sitting, trough, cuff
3. Therapeutic Efficacy SBP/DBP of 15/13mm Hg.[27,28]

● The placebo-corrected mean reduction fromThe antihypertensive efficacy of delapril/
baseline in sitting SBP/DBP with delapril/manidipine combination therapy in patients with
manidipine 30mg/10mg once daily was 11/9mm Hgmild to moderate essential hypertension has been
and resulted in response or normalisation of BP inassessed in at least eight clinical trials including
72.7% of patients.[26,28]

>1700 patients.
● Combination treatment reduced mean sittingFive studies have been fully published[11,22-25] and

SBP and DBP to a significantly (p < 0.05–0.001)two others have been published as abstracts,[12,26]

greater extent than equivalent doses of eitherone of which[26] is supplemented by data from an
manidipine or delapril alone, except for sitting SBPoral presentation[27] and data on file with the manu-
with manidipine 10 mg/day.[26,28]

facturer.[28] The published studies comprise a dose-
finding study,[26] two nonblind studies of delapril/
manidipine 30mg/10mg once daily in patients not  Efficacy in Nonresponders to Monotherapy
responding to or intolerant of delapril or manidipine
monotherapy,[22,24] three studies comparing delapril/ The antihypertensive efficacy of delapril/
manidipine 30mg/10mg once daily with other an- manidipine 30mg/10mg once daily in nonrespon-
tihypertensive drug combinations[11,12,25] (although ders to monotherapy with either agent alone has
one study was not primarily designed as an efficacy been assessed in two studies.[22,24] In an open-label,
evaluation[11]) and a long-term (50-week) noncom- multicentre, phase III study, patients were
parative study of delapril/manidipine 30mg/10mg preselected for inadequate BP control (≈94% of
once daily.[23] patients), poor tolerability (≈5% of patients) or both

Results from an additional randomised, double- (≈1% of patients) after previous monotherapy with
blind study comparing delapril/manidipine 30mg/ delapril 30mg twice daily (n = 155) or manidipine
10mg once daily with delapril or manidipine 20mg once daily (n = 152).[22] In a substudy of an
monotherapy are unpublished and derive from data open-label, multicentre, phase III trial, patients were
on file with the manufacturer.[29] initially treated with delapril 30mg twice daily (n =

Primary endpoints were specified in five studies 28) or manidipine 20mg once daily (n = 27) for 4
and consisted of the reduction in sitting DBP,[22,25,29] weeks, with nonresponders subsequently being
reduction in sitting SBP/DBP[24] or the reductions in treated for 8 weeks with combination delapril/
sitting SBP/DBP and pulse pressure.[23] manidipine 30mg/10mg once daily (n = 30).[24]

 2006 Adis Data Information BV. All rights reserved. Drugs 2006; 66 (7)
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● In the larger study,[22] the mean reductions from tion delapril/manidipine 30mg/10mg once daily (n =
baseline in sitting SBP/DBP after 12 weeks of com- 131) was compared with that of monotherapy with
bination therapy were 16/10mm Hg for nonrespon- manidipine 10mg once daily (n = 134) or delapril
ders to manidipine and 16/11mm Hg for nonrespon- 15mg twice daily (n = 136) for 12 weeks in patients
ders to delapril (both p < 0.01 vs baseline). The with mild to moderate essential hypertension.[29]

proportion of patients responding (DBP reduction ● At week 12, the mean reduction from baseline in
≥10mm Hg) and/or with DBP normalisation (DBP sitting, trough, cuff DBP was significantly greater
≤90mm Hg) ranged from 78% to 82% (figure 1).[22] with combination therapy (14mm Hg) than with
● In the substudy, combination therapy for an addi- delapril (10mm Hg; p < 0.001) or manidipine

tional 8 weeks in nonresponders reduced mean sit- (11mm Hg; p < 0.05) monotherapy.[29]

ting cuff SBP/DBP from baseline by 18/14mm Hg ● Similarly, the mean reduction from baseline in
which was significantly (p < 0.01) greater than the sitting SBP was significantly greater with combina-
reductions from baseline seen at 4 weeks with de- tion therapy (19mm Hg) than with delapril (14mm
lapril (≈8/5mm Hg) and manidipine (≈10/4mm Hg; p < 0.01) or manidipine (15mm Hg; p < 0.05)
Hg).[24] Similar effects were observed with standing alone.[29]

cuff BP and to a slightly lesser extent with 24-hour ● The proportion of diastolic responders (DBP
ambulatory BP. ≤90mm Hg) at week 12 was 76% with delapril/

manidipine, 57% with delapril alone and 64% with
 Comparison with Monotherapy manidipine alone.[29] The respective proportions of

systolic responders (SBP ≤140mm Hg) were 71%,
● In a randomised, double-blind, multicentre study, 54% and 49%.

the antihypertensive efficacy of the fixed combina-

 Comparisons with Other
Combination Therapies

● In a randomised, multicentre study, patients with
mild to moderate essential hypertension were treat-
ed once daily with delapril 30mg (n = 106) or
enalapril 20mg (n = 54) for 8 weeks, and
nonresponders (sitting DBP ≥85mm Hg) had
manidipine 10mg (n = 72) or HCTZ 12.5mg (n =
28), respectively, added to their regimens for a fur-
ther 8 weeks.[25] After 16 weeks, reductions in mean
sitting and standing DBP and SBP were significant-
ly (p < 0.01) greater than at 8 weeks in the combina-
tion therapy groups, with no differences between
delapril/manidipine and enalapril/HCTZ recipients;
69% and 61%, respectively, were responders (DBP
reduction ≥10mm Hg or DBP <85mm Hg).[25]

● In a randomised, multicentre study, patients with
essential hypertension and type 2 diabetes (n = 425)
received once-daily monotherapy with delapril
30mg, ramipril 2.5mg or valsartan 80mg for 6
weeks.[12] Nonresponders to delapril (n = 64) had
manidipine 10mg added to their regimen, while
nonresponders to ramipril (n = 73) and valsartan (n
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Fig. 1. Antihypertensive efficacy of delapril/manidipine combination
therapy in nonresponders to previous monotherapy with delapril or
manidipine: percentage of patients with mild to moderate essential
hypertension achieving diastolic blood pressure (DBP) normalisa-
tion (DBP ≤90mm Hg), or normalisation or response (DBP reduc-
tion ≥10mm Hg) after treatment with delapril/manidipine 30mg/
10mg once daily for 12 weeks.[22] Patients had previously failed to
respond (≈94% of patients), had experienced poor tolerability
(≈5%) or both (≈1%) after monotherapy with delapril 30mg twice
daily (n = 155) or manidipine 20mg once daily (n = 152).[22]

 2006 Adis Data Information BV. All rights reserved. Drugs 2006; 66 (7)
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= 52) had HCTZ 12.5mg added to their therapy for ● At 50 weeks, the proportion of patients respond-
an additional 44 weeks. After 50 weeks, the propor- ing to treatment (DBP reduction ≥10mm Hg) or
tions of patients controlled (DBP <85mm Hg) with experiencing normalisation of DBP (DBP ≤90mm
delapril/manidipine, ramipril/HCTZ and valsartan/ Hg) was 86.4%, while normalisation of DBP was
HCTZ were 59%, 47% and 60%, respectively. achieved in 80.6% of patients. Systo-diastolic con-
There were no significant between-group differ- trol (SBP/DBP ≤140/90mm Hg) was attained in
ences in the percentage of patients responding (DBP 55.3% of patients and optimal DBP control (DBP
reduction ≥10mm Hg) or whose BP was controlled ≤85mm Hg) in 53.7% (figure 2).[23]

or normalised (DBP <90mm Hg).[12]

4. Tolerability● In a double-blind, double-dummy, parallel-group
study, patients with mild to moderate essential hy-

Tolerability data for delapril/manidipine werepertension and type 2 diabetes were randomised to
obtained from clinical trials discussed in sectionreceive treatment with delapril 30mg once daily (n =
3.[12,22,23,25-29] Delapril and manidipine monotherapy39) or irbesartan 150mg once daily (n = 37) for 8
data sources were the manufacturer’s prescribingweeks, after which manidipine 10mg was added to
information[17,30] and an earlier review.[8]

delapril and HCTZ 12.5mg was added to irbesartan
● The most common adverse events withfor a further 8 weeks.[11] There were no significant

manidipine monotherapy are ankle oedema, head-differences in antihypertensive efficacy between the
ache, palpitations, flushing and dizziness,[8,17] whilecombination therapies. Mean SBP/DBP was re-
those for delapril are dizziness and vertigo, head-duced from 161/101mm Hg at baseline to 147/
ache, nausea and vomiting, cough and fatigue.[30]90mm Hg and 145/90mm Hg with delapril and
● Combination therapy with delapril/manidipineirbesartan, respectively, at 8 weeks and to 134/

was generally well tolerated. In the dose-finding80mm Hg with both delapril/manidipine and
study (section 3), only 1% of patients withdrew as airbesartan/HCTZ after 16 weeks.[11]

 Long-Term Efficacy

The long-term efficacy of delapril/manidipine
30mg/10mg once daily was assessed in a noncom-
parative, multicentre study in which 309 adult pa-
tients, aged 20–75 years, with mild to moderate
essential hypertension received active treatment for
50 weeks, following a 2-week, single-blind, placebo
run-in period.[23] Non-elderly patients with DBP
>95mm Hg at 4 weeks and elderly patients with
DBP >95mm Hg at 8 weeks received add-on therapy
with HCTZ 12.5mg once daily (n = 93).[23]

● The antihypertensive efficacy of delapril/
manidipine 30mg/10mg once daily was maintained
in the long-term.[23] Clinically significant mean re-
ductions from baseline in SBP/DBP (17/9mm Hg)
were apparent after 4 weeks of treatment, reaching
22/14mm Hg at 50 weeks. Mean pulse pressure was
reduced from 61mm Hg at baseline to 54mm Hg
after 1 month of treatment, where it remained after
50 weeks.[23]
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Fig. 2. Long-term antihypertensive efficacy of delapril/manidipine.
Effect of treatment with delapril/manidipine 30mg/10mg once daily
for 50 weeks in adult patients, aged 20–75 years, with mild to
moderate essential hypertension (n = 309) on the proportion of
patients responding to treatment (reduction in diastolic blood pres-
sure [DBP] ≥10mm Hg) and/or achieving DBP normalisation (DBP
≤90mm Hg), systo-diastolic control (DBP ≤90mm Hg and systolic
BP ≤140mm Hg) or optimal DBP control (DBP ≤85mm Hg).[23]
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result of adverse events, with no differences be- as an abstract].[31] However, after treatment with
tween any of the treatment groups.[26] Adverse combination delapril/manidipine 30mg/10mg once
events were typical of those associated with the daily, the increases in these measures of ankle oede-
component monotherapies, with no unexpected ad- ma (+5.1% and +4.2%, respectively) were signifi-
verse effects.[28] cantly (p < 0.01 and p < 0.05, respectively) less than

those with manidipine alone.[31]
● In the phase III study (section 3), the tolerability

of delapril/manidipine was similar to those of its
5. Dosage and Administrationcomponent monotherapies. Thirty percent of pa-

tients reported adverse events during 12 weeks of
The recommended usual dosage of the delapril/treatment with delapril/manidipine 30mg/10mg

manidipine 30mg/10mg fixed combination tablet inonce daily; an incidence similar to those for
adults is one tablet administered orally once dailymonotherapy with delapril (33%) or manidipine
after breakfast.[32] The combination tablet is contra-(29%).[29] The respective incidences of patients ex-
indicated in children and adolescents.periencing adverse events considered drug-related

Dose titration with the individual componentswere 7%, 6% and 10%; most commonly cough with
(delapril and manidipine) is generally recommend-delapril/manidipine and delapril, and flushing with
ed.[32] Dose titration should be performed with cau-manidipine. Most events were well recognised ad-
tion in elderly patients and a half-tablet of the fixedverse effects of the individual agents and were of
combination may be considered initially in thesemild to moderate severity.[29]

patients.
● Of 15 patients who had experienced poor tolera-

Dosage adjustment is necessary in patients withbility to previous delapril or manidipine monother-
serum creatinine >3 mg/dL and should be consid-apy (section 3), all but three were free of adverse
ered in patients with more severe hepatic impair-events during 12 weeks of delapril/manidipine com-
ment.[32]

bination therapy.[22]

Local prescribing information should be con-
● The incidence of adverse events with delapril/

sulted for detailed information, including contrain-
manidipine was similar to that with enalapril/

dications, precautions, drug interactions and use in
HCTZ,[25] ramipril/HCTZ[12] or valsartan/HCTZ,[12]

special patient populations.
although ramipril/HCTZ and valsartan/HCTZ, but
not delapril/manidipine, increased serum creatinine 6. Delapril/Manidipine: Current Status
from baseline (see section 1).[12]

● During long-term therapy for 50 weeks with de- The delapril/manidipine 30mg/10mg fixed com-
lapril/manidipine (section 3), 43.4% of patients re- bination tablet has been approved in Austria, Brazil,
ported adverse events, although a possible relation- Germany, Greece, Italy and Spain for the treatment
ship to therapy was only apparent in 14.2% of of essential hypertension in adults whose BP is not
patients.[23] Only one patient experienced a drug- adequately controlled on delapril or manidipine
related serious adverse event (anxiety disorder). The alone.
most frequent adverse events were headache (7.1%), The fixed combination has been shown in clinical
cough (5.2%), bronchitis (3.9%), ankle/leg oedema trials to be an effective and well tolerated an-
(3.2%) and anxiety (2.6%). Fifteen patients with- tihypertensive therapy. Clinical trials have demon-
drew from therapy as a result of adverse events.[23]

strated its efficacy in patients with a poor response
● Treatment of patients (n = 30) with manidipine to delapril or manidipine monotherapy and in the

10mg once daily, but not delapril 30mg once daily, long-term treatment of essential hypertension. De-
for 4 weeks significantly (p < 0.001 vs placebo) lapril/manidipine was as effective as enalapril/
elevated pretibial subcutaneous tissue pressure HCTZ in hypertensive patients unresponsive to
(+9.9%) and ankle-foot volume (+8.7%) [published monotherapy with the respective ACE inhibitor.

 2006 Adis Data Information BV. All rights reserved. Drugs 2006; 66 (7)



968 McCormack & Keating

monotherapy [abstract no. 8.6]. High Blood Press CardiovascSimilarly, delapril/manidipine was as effective as
Prev 2005; 12 (3): 180

ramipril/HCTZ, valsartan/HCTZ or irbesartan/ 13. Onoyama K, Nanishi F, Okuda S, et al. Pharmacokinetics of a
new angiotensin I converting enzyme inhibitor (delapril) inHCTZ in patients with hypertension and type 2
patients with deteriorated kidney function and in normal con-diabetes. trol subjects. Clin Pharmacol Ther 1988 Mar; 43 (3): 242-9

14. Salvetti A. Newer ACE inhibitors: a look at the future. Drugs
1990 Dec; 40 (6): 800-28Disclosure

15. Singlas E, Fillastre JP. Pharmacokinetics of newer drugs in
patients with renal impairment (part II). Clin Pharmacokinet

During the peer review process, the manufacturer 1991 May; 20 (5): 389-410
16. Kelly JG, O’Malley K. Clinical pharmacokinetics of the newerof the agent under review was also offered an oppor-

ACE inhibitors: a review. Clin Pharmacokinet 1990 Sep; 19:tunity to comment on this article; changes based on
177-96

any comments received were made on the basis of 17. Chiesi Farmaceutici S.p.A. Summary of product characteristics
(Iperten 10mg and 20mg tablets). 2006scientific and editorial merit.

18. Morimoto S, Matsumura Y. Manidipine hydrochloride [CV-
4093 (2HCl)]. Cardiovasc Drug Rev 1991; 9 (3): 207-22

19. Deroubaix X, Lins RL, Lens S, et al. Single doseReferences
pharmacokinetics of manidipine in hepatic impaired patients1. Chobanian AV, Bakris GL, Black HR, et al. The seventh report
and healthy controls. Int J Clin Pharmacol Ther 1998; 36 (7):of the Joint National Committee on Prevention, Detection,
386-91Evaluation, and Treatment of High Blood Pressure: the JNC 7

20. Stockis A, Gengler C, Goethals F, et al. Single oral doseReport. JAMA 2003 May 21; 289 (19): 2560-72
pharmacokinetic interaction study of manidipine and delapril2. Guidelines Committee. 2003 European Society of Hyperten-
in healthy volunteers. Arzneimittelforschung 2003; 53 (9):sion. European Society of Cardiology guidelines for the man-
627-34agement of arterial hypertension. J Hypertens 2003; 21 (6):

21. Stockis A, De Bruyn S, Gengler C. Pharmacokinetics and toler-1011-53
ability of a new manidipine and delapril fixed oral combination

3. Guidelines Sub-Committee. 1999 World Health Organization.
in young and elderly subjects. Arzneimittelforschung 2003; 53

International Society of Hypertension guidelines for the man-
(8): 554-61

agement of hypertension. J Hypertens 1999 Feb; 17 (2):
22. Zoppi A, Mugellini A, Preti P, et al. Effects of the fixed151-83

combination of manidipine plus delapril in the treatment of
4. Gradman AH, Acevedo C. Evolving strategies for the use of hypertension inadequately controlled by monotherapy with

combination therapy in hypertension. Current Hypertension either component: a phase III, multicenter, open-label, clinical
Reports 2002; 4: 343-9 trial. Curr Ther Res 2003 Jul; 64 (7): 422-33

5. Taylor AA, Sunthornyothin S. The case for combining angioten- 23. Karpati P, Alberici M, Tocci G, et al. Long-term tolerability and
sin-converting enzyme inhibitors and calcium-channel block- efficacy of the fixed combination of manidipine and delapril in
ers. Current Hypertension Reports 1999; 1: 446-53 patients with essential hypertension. High Blood Press Cardi-

6. Razzetti R, Acerbi D. Pharmacokinetic and pharmacologic ovasc Prev 2003; 10 (2): 81-6
properties of delapril, a lipophilic nonsulfhydryl angiotensin- 24. Mugellini A, Vaccarella A, Celentano A, et al. Fixed combina-
converting enzyme inhibitor. Am J Cardiol 1995 Jun 16; 75: tion of manidipine and delapril in the treatment of mild to
7-12F moderate essential hypertension: evaluation by 24-hour ambu-

7. Saruta T, Nishikawa K. Characteristics of a new angiotensin latory blood pressure monitoring. Blood Press 2005 Jul 1; 14
converting enzyme inhibitor: delapril. Am J Hypertens 1991 Suppl. 1: 6-13
Jan; 4 (1 Pt 2): 23-8S 25. Mugellini A, Dobovisek J, Planinc D, et al. Efficacy and safety

8. Cheer SM, McClellan K. Manidipine: a review of its use in of delapril plus manidipine compared with enalapril plus
hypertension. Drugs 2001; 61 (12): 1777-99 hydrochlorothiazide in mild to moderate essential hyperten-

9. Fogari R, Zoppi A, Mugellini A, et al. Efficacy of delapril in the sion: results of a randomized trial. Clin Ther 2004 Sep; 26 (9):
treatment of mild to moderate essential hypertension: evalua- 1419-26
tion by 24-hour ambulatory blood pressure monitoring. Adv 26. Bacchelli S, Degli Esposti D, Alberici M, et al. Effects of the
Ther 1997 Sep; 14: 254-61 combination of different doses of manidipine and delapril in

10. Fogari R, Zoppi A, Corradi L, et al. Effects of different hypertensive patients [abstract no. P-35]. Am J Hypertens
dihydropyridine calcium antagonists on plasma nore- 2002 Apr; 15 (4 Pt 2): 45-46A
pinephrine in essential hypertension. J Hypertens 2000; 18: 27. Ambrosioni E. Clinical evaluation of manidipine-delapril com-
1871-5 bination on efficacy and tolerability in hypertensive patients

11. Mugellini A, Preti P, Zoppi A, et al. Effect of delapril- [oral presentation]. New therapeutic approach for hypertension
manidipine combination vs irbesartan-hydrochlorothiazide control: the rationale for the ACE inhibitor - calcium channel
combination on fibrinolytic function in hypertensive patients blocker combination (satellite symposium of the 11th Europe-
with type II diabetes mellitus. J Hum Hypertens 2004 Oct; 18 an Meeting on Hypertension); 2001 Jun 15-19; Milan
(10): 687-91 28. Ambrosioni E. Manidipine and delapril in the management of

12. Rizzoni D, Bevilacqua M, Gobbato C, et al. Blood pressure hypertension. Use of a factorial design to evaluate the effects
lowering effects of delapril and manidipine, in hypertensive of different combinations of doses in a multicentre, controlled,
patients with type 2 diabetes, not adequately controlled by randomised, double-blind clinical trial for the evaluation of the

 2006 Adis Data Information BV. All rights reserved. Drugs 2006; 66 (7)



Delapril/Manidipine: Adis Drug Profile 969

antihypertensive effect and tolerability of extemporaneous as- tissue pressure in hypertensive patients [abstract no. P-205].
sociations. (Data on file). Chiesi Farmaceutici S.p.A., 1998 Am J Hypertens 2003 May; 16 (5 Pt 2): 113A

29. Zannad F. Multicentre, randomised, parallel group, double-
32. Chiesi Farmaceutici S.p.A. Summary of product characteristicsblind, double-dummy, phase III study to compare the an-

tihypertensive effects and tolerability of delapril and (Vivace 30mg + 10mg tablets). 2006
manidipine monotherapy to delapril plus manidipine (CHF
1521 fixed combination) in patients with mild to moderate
essential hypertension. (Data on file). Chiesi Farmaceutici

Correspondence: Paul L. McCormack, Adis InternationalS.p.A., 2004
30. Chiesi Farmaceutici S.p.A. Summary of product characteristics Limited, 41 Centorian Drive, Private Bag 65901, Mairangi

(Delaket 15mg and 30mg tablets). 2005 Bay, Auckland 1311, New Zealand.
31. Fogari R, Malamani G, Derosa G, et al. Effect of delapril

E-mail: demail@adis.co.nzaddition to manidipine on ankle oedema and subcutaneous

 2006 Adis Data Information BV. All rights reserved. Drugs 2006; 66 (7)


	Contents 961
	Abstract 961
	1. Pharmacodynamic Profile 962
	Delapril 962
	Manidipine 962
	Delapril/Manidipine 962

	2. Pharmacokinetic Profile 963
	Delapril 963
	Manidipine 963
	Delapril/Manidipine 963

	3. Therapeutic Efficacy 964
	Dose Response 964
	Efficacy in Nonresponders to Monotherapy 964
	Comparison with Monotherapy 965
	Comparisons with Other Combination Therapies 965
	Long-Term Efficacy 966

	4. Tolerability 966
	5. Dosage and Administration 967
	6. Delapril/Manidipine: Current Status 967
	References 968
	Correspondence 969
	Email 969

