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Abstract

A Verapamil sustained-release (SR)/trandolapril is g Features and properties of verapamil SR/trandolapril

combination of a phenylalkylamine calcium antag- [indications
onist and an angiotensin converting enzyme inhibi-
tor for the management of essential hypertension.

A Verapamil SR/trandolapril does not adversely influ-
ence glucose, insulin or lipid parameters in patients
with mild to moderate essential hypertension and
type 2 (non-insulin-dependent) diabetes mellitus
with or without elevated cholesterol and/or triglyc-
eride levels.

A Verapamil SR/trandolapril reduces proteinuria to a|
greater extent than the individual components in pa
tients with diabetic or non-diabetic proteinuria. Recommended dosage L0y

A The antihypertensive efficacy of once daily verapa-Route of administration O
mil SR/trandolapril (180/1 or 180/2mg) for 8 weeks | Frequency of administration Once daily
or 6 months is similar to that of atenolol/ chlor- |Pharmacokinetic profile  (combined values of the individual
thalidone (100/25mg) and lisinopril/hydrochlorothi- |active components, verapamil and trandolaprilat, provided)

Essential hypertension Launched
Mechanism of action

Combination of Dilation of peripheral arterioles

phenylalkylamine calcium by inhibition of calcium ion

antagonist and angiotensin influx (verapamil) and by

converting enzyme inhibitor inhibition of the
renin-angiotensin-aldosterone
system (trandolapril)

Dosage and administration

azide (20/12.5mg), and was at least as good as th| fime to peak plasma 4 to 6h (trandolaprilat)
of metoprolol/hydrochlorothiazide (100/12.5mg) in | concentration 4h (verapamil)
a small t”a!' . L . . . Plasma protein binding >80% (trandolaprilat)

A The reduction in sitting or supine diastolic and sys- 90% (verapamil)
tolic blood pressure is greater after verapamil genaci 10 to 15% of a trandolaprilat
SR/trandolapril (180/2 to 240/4mg) than after mono- enal cleatance dosZ and°30t0a4;?r:,fc;ap” e
therapy with verapamil SR (180 and 240 mg/day) or verapamil dose is excreted
trandolaprll (2 to 8 mg/day)- . unchanged in the urine

a Fewer cardiac events occurred after verapamilgjimination half-life 16 to 24h (trandolaprilat)
SRitrandolapril (240/1 to 360/2 mg/day) than after 8h (verapamil)

trandolapril (1 to 2 mg/day) in postmyocardial in-
farction patients with congestive heart failure.

A The incidence of adverse events after verapami
SR/trandolapril is similar to that of comparator drugs
and the individual components of the combination.

Adverse events

Most frequent Constipation, cough,
headache, dizziness, asthenia,
nausea

Serious events First degree AV-block
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OCH3 morbidity and mortality (reviewed by RenKif,
Hansef?! and Clelan!).
OCH3
(l:H3 N\\ 1. Pharmacodynamic Profile
H3CO P CH3
Effects on Left Ventricular (LV) Function

HaCO CHz * Hel + In a noncomparative trial, verapamil slow-release

Verapamil hydrochloride (SR)/trandolapril 180/2mg once or twice daily or

240/4mg once daily for 12 weeks significantly im-
proved the echocardiographic features of LV func-
OCoHs tion in 14 patients with mild to moderate essential
hypertension. LV septal and posterior wall thick-
nesses were significantly reduced by about 8% (p <
Ho c 0.007 and 0.009, respectively) and LV mass and

\CHz/ \NH/ \C/ mass index by about 9% (p < 0.007 and 0.004, re-
| spectively)!

 In another nonblind, noncomparative study, ver-

— H
0 C\ H3C\ H
c

.

H apamil SR/trandolapril 180/2mg (once daily for 2
: weeks increasing to twice daily for 10 weeks) in-

H creased exercise duration (6.9 to 7.7 minutes, p <

0.01) and the ratio of exercise to resting rate-pres-

Trandolapril sure product (2.21 to 2.53, p < 0.02) in 14 patients
Verapamil/trandolapril with angina pectoris and a LV ejection fraction of

<40%. In addition, LV ejection fraction and LV
wall motion index significantly increased from

The fixed combination of sustained-release (SRY8-2 10 35.2% (p < 0.03) and 1 to 1.2 (p < 0.03),
verapamil and trandolapril incorporates a phenyl-féspectively?!
alkylamine calcium antagonist with an angiotensin
converting enzyme inhibitor.

Combination therapy is particularly useful in « In general, verapamil SR/trandolapril 180/1 to
patients with severe hypertension or target orgar240/4mg once daily did not significantly alter heart
damage. Additionally, combination therapy may berate in patients with mild to severe essential hyper-
necessary in many patients with hypertension irtension (see section 3 for study detdfsy!
order to achieve optimum blood pressure corittol, « |n a comparative study with other once daily
and it may be a reasonable treatment alternative teombination treatments, neither verapamil SR/tran-
single-agent first-line therapy in the early manage-dolapril 180/1 or 180/2mg nor lisopril/hydrochlo-
ment of hypertension if the theoretical expectationrothiazide 20/12.5mg significantly affected heart
of increased response rates and reduction in adate but metoprolol/hydrochlorothiazide 100/12.5mg
verse events is attained (reviewed by Neutel &t al. and atenolol/chlorthalidor®00/25mg significantly
and Kaplafl). Furthermore, the use of a fixed decreased it by about 9 to 10 beats/Ihifil
combination may improve compliance. « In 1 large trial (n = 234), heart rate was signifi-

In patients with congestive heart failure after cantly reduced by verapamil SR/trandolapi0/1mg
myocardial infarction, the main aim of drug treat- and verapamil 180mg once daily but not by tran-
ment is to prevent cardiac events, thus reducinglolapril 1mg daily4]

Effects on Heart Rate
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Effects on Lipid and Glucose Metabolism ients and equivalent to that in patients receiving
trandolapril 4 mg/dai}8!
* Verapamil SR/trandolapril (mean dose 180/1.6
mg/day for 12 week¥! or 180/1 mg/day for 8
week$!8]) did not adversely affect glucose, insulin

ipi in 245) 16] pati i !
or lipid parameters in 241 or 461¢1 patients with greater than that reported after monotherapy with

mild to moderate hypertension and type 2 (non- i 1 270
insulin-dependent) diabetes mellitus. In 1 Studyverapaml (mean dose about 315 mg/day) [27%] or

patients had elevated baseline total choIestero,ntlfamjm{mriI (mean dose 5.5 mg/day) [33%] in 37
. . t i tients with h th d
(5.7 to 5.8 mmol/L) and/or triglyceride levels (2.3 YPETIENSIVE patients with hephropaihy secondary

) tot 2 diabet llitus (both p < 0.009).
to 2.8 mmol/L)2% In these patients, atenolol/ 0 type 2 diabetes meliitus (both p )

chlorthalidone, but not verapamil SR/trandolapril, * !N patients with mild to moderate hypertension
significantly increased triglyceride levels and de-and type 2 diabetes mellitus, albuminuria signifi-

creased high density lipoprotein levels(p.03vs ~ cantly decreased (median change 33%, p < 0.025
baseline}1s! vsbaseline) in 10 of 12 verapamil SR/trandolapril

recipients (mean dose 180/1.6 mg/day for 12 weeks)
* Trandolapril 1 mg/day, but not verapamil SR pyt in none of the 12 patients receiving atenolol/
180 mg/day or the verapamil SR/trandolapril chjorthalidone (mean dose 71/18 mg/day). Four
combination, increased insulin sensitivity by 47%erapamil SR/trandolapril recipients and 8 patients

(p = 0.001%sbaseline) in patients with hyperten- receiving atenolol/chlorthalidone were initially
sion and type 2 diabetes mellitt3.In contrast, hyperalbuminurid!®!

atenolol/chlorthalidone (mean dose 71/18 mg/day)

decreased insulin sensitivity by 62.5% (p < 0/85 2. Pharmacokinetic Profile

baselinef1% Changes in insulin sensitivity, fasting o _ _

plasma glucose and area under the glucose concefi- Aftér oral administration, 90% of verapamil SR

tration-time curve differed significantly between 1S @bsorbed. Verapamil undergoes extensive first-

the atenolol/chlorthalidone and verapamil SR/Pass metabolism and has a low absolute bioavaila-

trandolapril groups (p < 0.0%5)! bility of 22% (range 10 to 35%) which may in-
crease to 30% after long term administratf§h.

« In another trial, the 62% reduction in protein-
uria with verapamil SR/trandolapril (mean dose
219/2.9 mg/day for 1 year) was significantly

* In a small study in 63 patients with hyperten- | Trandolapril is a prodrug and is hydrolysed to

sion, insulin—sti_mulated qucose_ uptake increaseqhe active metabolite trandolaprilat; 40 to 60% of
after verapamil SR/trandolapril 180/1 or 180/2 _ . : . .
active drug is absorbed after oral administration.

mg/day (from 4.9 to 5.2 mg/min/kg/100mU) but " -
decreased (from 4.9 to 4.5 mg/min/kg/100mU) af—The .plasma half-life of trandglapnl 1S L hqur. The
maximum plasma concentrationq{&) is achieved

ter hydrochlorothiazide/amiloride 25/2.5 or 50/5 . :
. 4 hours after verapamil, 30 minutes after trandola-
mg/day. Furthermore, fasting plasma glucose lev-

. . o .. pril and 4 to 6 hours after trandolaprilat. The ab-

els were higher in hydrochlorothiazide/amiloride . : :

. . . I sorption of neither drug is affected by the presence
than in verapamil SR/trandolapril recipients (&s7 of food 201
5.4%, p < 0.0017] ’
* 90% of verapamil and more than 80% of tran-
dolaprilat is bound to plasma proteins. Steady state
is achieved after 3 to 4 days with verapamil and 4

« Verapamil SR/trandolapril 180/2mg daily for 6 days with trandolaprildt?!

weeks significantly reduced proteinuria in 11 pa-+ Only 3 to 4% of a verapamil dose is excreted
tients with non-diabetic proteinuria, most of whom unchanged in the urine: norverapamil, one of the
were normotensive. This reduction was signifi- 12 metabolites found in the urine, has 10 to 20%
cantly greater than in verapamil 360 mg/day recipthe activity of verapamil. The renal clearance of

Effects on Renal Function
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trandolaprilat is linearly related to creatinine clear-mild to moderate essential hypertension (fig. 1a).
ance (Clegr). 10 to 15% of the trandolaprilat dose Mean baseline sitting DBP ranged from 106 to
is excreted unchanged in the urine. The eliminatiorl07mm Hg and SBP from 169 to 171mm Hg in the
half-life (ty,) is 16 to 24 hours for trandolaprilat and treatment group!

about 8 hours for verapanfif! « Incontrast, in a small, randomised, double-blind

» Verapamil kinetics are unaffected by renal im- study with no placebo control, verapamil SR/tran-
pairment but the bioavailability and,tmay in-  dolapril 180/1mg once daily for 6 months de-
crease in liver cirrhosis. In patients with€éd.<30  creased sitting DBP (from about 101 to 87mm Hg,
ml/min the plasma concentration of trandolaprilatp < 0.02vs metoprolol/hydrochlorothiazide) but
increases. However, after long term administratiomot SBP to a significantly greater extent than
in these patients, the time to reach steady state isietoprolol/hydrochlorothiazide 100/12.5mg once
unaltered relative to patients with normal renaldaily (from about 101 to 92mm Hg) in 40 patients
function (4 days). The plasma concentrations ofwith mild to moderate essential hypertengiéh.
trandolapril and trand_olaprilat ffjmd the renal_ EXCTe-,  The percentage of verapamil SR/trandolapril
tion .Of trandqlaprﬂat increase in patients with cir- recipients with normalisation of blood pressure
rhosis. The kinetics of all 3 agents are unaltered

. . ) Ir\(defined as a DBP <90mm Hg) or showing a re-
patients with compensated hepatic dysfuncégin. sponse to treatment (defined as a decrease in DBP

* In 10 patients with fatty liver disease, the phar-py >10mm Hg and/or normalisation of blood pres-
macokinetics of verapamil were not significantly sure) was similar to that observed after atenolol/
altered but the fax and area under the concentra- chiorthalidone, lisinopril/hydrochlorothiazide and
tion-time curve (AUC) of trandolaprilat increased metoprolol/hydrochlorothiazide, and significantly

by 42 and 30%, respectively, after verapamilgreater than after placebo (fig. 1b andfk).
SR/trandolapril 180/1 mg/day. However, no signif-

icant changes were observed in blood pressure, Comparisons with Verapamil or

heart rate or the PQ interva}l Trandolapril Monotherapy _ o
» The treatment phase of studies presented in this
3. Therapeutic Trials section was generally preceded by a 3- to 28-day
placebo run-in period. All but 1 stu@d§l in patients
Essential Hypertension with mild to moderate essential hypertension were

double-blind and randomisé#:13.1410ne trial ex-
amined the efficacy of verapamil SR/trandolapril
in Black patients onl{g4

Dose-Ranging Studies

* In two 6-week, double-blind, randomised, pla-
cebo-controlled, dose-ranging studies, the opti
mal combinations of verapamil SR/trandolapril were ¢ Mean baseline sitting DBP ranged from 100
determined to be 180/1 (this dose is not marketed)o 104mm H§*14 and SBP from about 151 to
180/2, 240/2 and 240/8 mg/day in #£24and  165mm Hd113.14lIn 1 trial[13] some patients, who
723231 patients with mild to moderate essential were included in a separate repétthad a base-
hypertension. line sitting DBP of <100mm Hg.

Comparison with Other Combination Treatments * In a nonblind, nonrandomised study in 87 pa-
* In a randomised, double-blind study, verapamiltients (30 of whom were Black) with severe essen-
SR/trandolapril 180/2mg once daily for 8 weekstial hypertension (mean baseline SBP and DBP were
reduced sitting diastolic (DBP) and systolic (SBP)about 182 and 120mm Hg, respectively), verapamil
blood pressures to a similar extent to atenolol/SR/trandolapril 180/4mg or 180/8mg once daily
chlorthalidone 100/25mg once daily and lisino- reduced supine DBP and SBP (by about 14 and
pril/hydrochlorothiazide 20/12.5mg once daily and 15mm Hg, p < 0.00¢s monotherapy) to a signifi-
to a greater extent than placebo in 205 patients witlsantly greater extent than trandolapril 2, 4 or 8

O Adis International Limited. All rights reserved. Drugs 1998 Nov; 56 (5)
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O Diastolic blood pressure mg/day (by about 9 and 5mm Hg, respectively).
a O Systolic blood pressure However, response rates (defined as a supine DBP
30 - t k3 of <90mm Hg or a reduction afLl0mm Hg) did
35 251 ¥ not differ significantly between treatmenbgpsl!2!
é E 207 » The addition of hydrochlorothiazide to verapa-
§§ 154 ¢ t + mil SR/trandolapril decreased DBP and SBP to a
o2 101 greater extent than verapamil SR/trandolapril (by
88 5. 19 and 27mm Hg from baseline, respectively, p <
o T 0.001vsverapamil SR/trandolapril}Z
\\@4@ OQ\//(’Q\ (7 2 e & * When results from Black and White patients
N W © ¢ were evaluated separately, generally no significant
b differences were observed in blood pressure reduc-
80- 1 1 tions or response rates between the 2 subgroups.
] T However, monotherapy with trandolapril signifi-
S 60 - cantly reduced SBP relative to baseline values in
- White (by 7.5mm Hg, p <0.001), but not Black (by
2 40 .
2 1.2mm Hg), patientg?]
201 H « In a nonblind, noncomparative trial in 21 Black
0 patients with mild to moderate hypertensignich,
S ) D o) in most cases, had not been controlled by previous
R NQW/ \Ao‘\(\/ Q»K“/ antihypertensive therapy, verapamil SR/trandola-
5 pril (180/2 to 360/4mg once daily or 360/4mg plus
c hydrochlorothiazide 12.5mg, titrated according to
507 = o response, once daily for 16 weeks) significantly
40 * reduced mean 24-hour ambulatory blood pressure
g . (from 150/96 at baseline to 131/82mm Hg, p <
2 0.0001). Similar results were observed in the 12-
‘% 207 hour daytime or night-time SBP and DBP measure-
10 ﬂ ments. The addition of hydrochlorothiazide was
o needed in 2 patient&!
\(\4‘9“\ \(\/,‘30\ @’(&\ \(\4‘9’\ » Aresponse rate (defined as a reduction in mean
N W e 24-hour or mean daytime DBP by >10mm Hg) was
observed in 71% of patients; 76% of patients
achieved a mean 24-hour DBP of <90mml#y.
Fig. 1. Effects of verapamil SR/trandolapril versus other combina- e In a placebo-controlled trial involving 625
tion products on blood pressure in mild to moderate hypertension. patientéll] and in 1 trial in 278 patients with

Effects gf sustained-release verépamn/-trand.olapnl (Vh) 1‘80/2mg no placebo COHtI’d]r,S] verapamil SR/trandoIapriI
once daily for 8 weeks on (a) sitting diastolic and systolic blood

1] 3] i
pressures, (b) response to treatment and (c) normalisation of blood 240/4mé1 and 180_/2”@1’ once dally for 6 O_I’ 8_ :
pressure in comparison with atenolol/chlorthalidone (A/c) weeks reduced S|tt|ng DBP and SBP to a S'gmf"
100/25myg, lisinoprillhydrochlorothiazide (L/HCT) 20/12.5mg and cantly greater extent than monotherapy with the
placebo (PL) administered once daily for 8 weeks to 205 patients individual components (fig_ 2aand b)_ This was not
with mild to moderate essential hypertension; results from a observed in another placebo-controlled trial after
i _hli [9] % *% *kk . . .
randomised, double-blind study. ™" *p < 0.008, #p<0.002. P\ aranamil SR/trandolapril 180/1mg once daily for
< 0.0005, T p <0.0002, ¥ p <0.0001 vs placebo. . .
8 weeks in 234 patients]

O Adis International Limited. All rights reserved. Drugs 1998 Nov; 56 (5)
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@ Verapamil SR/trandolapril
O verapamil SR
@ Trandolapril

* [ Placebo

Decrease in diastolic blood
pressure (mm Hg)
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Decrease in systolic blood
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A(n=278) B (n=625)
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Fig. 2. Effects of verapamil SR/trandolapril versus the individual
components on blood pressure in mild to moderate hypertension.
Effects of sustained-release verapamil/trandolapril (180/2[13! or
240/4mg!™] once daily for 6 or 8 weeks) on (a) sitting diastolic and
(b) sitting systolic blood pressure and (c) response rates in com-
parison with the individual components in patients with mild to
moderate essential hypertension; results from randomised, double-
blind studies. A= Viskoper et al.l%]; B = Messerli et al.l'l]; * p< 0.01
vs monotherapy; T p < 0.05 vs placebo. Note: in the placebo-
controlled trial, decreases in blood pressure in placebo recipients
were not provided and values reported for active treatments may
be adjusted for placebo.

O Adis International Limited. All rights reserved.

 In 2 studies, 24-hour ambulatory blood pressure
was also measuré:14 Verapamil SR/trandola-
pril 180/1mg once daily reduced DBP to a greater
extent than trandolapril 1mg once daily and vera-
pamil 180mg once daily but the reduction in SBP
was greater relative only to verapamil monother-
apyl4l

* In a separate analysis of 90 patients from the
nonplacebo-controlled triaf! who had a DBP
<100mm Hg, DBP and SBP reductions over a 24-
hour ambulatory period were significantly greater
after verapamil SR/trandolapril 180/2mg once
daily than after verapamil 180mg once daily or
trandolapril 2mg once daify?!

* Response rates were significantly higher after
verapamil SR/trandolapril 240/4 mg/day than after
verapamil 240 mg/day or trandolapril 4 mg/day in
the large study (fig. 2d}!! Differences observed
between combination therapy and monotherapy in
normalisation rates or response rates in the other
study were not statistically significant (fig. &}l

Congestive Heart Failure After
Myocardial Infarction

» Cardiac events occurred less frequently after ver-
apamil SR/trandolapril (240/1 mg/day for 1 month
then 360/2 mg/day for 2 months) than after mono-
therapy with trandolapril (1 mg/day for 1 month
then 2 mg/day for 2 months) in a double-blind,
randomised trial of 100 post-acute myocardial in-
farction patients with congestive heart failure. All
patients received diuretics throughout the study
period and the use of aspirin, long-acting nitrates
and digoxin was also permitt&§!

* A combined cardiac event (defined as death, re-
infarction, unstable angina or readmission due to
worsening congestive heart failure) occurred in
significantly fewer verapamil SR/trandolapril than
trandolapril recipients (14s 35%, respectively,

p = 0.01). Reinfarction was also less frequent in
verapamil SR/trandolapril recipients than patients
receiving trandolapril (2s14%, p < 0.03). No sig-
nificant difference was observed between the 2

Drugs 1998 Nov; 56 (5)
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treatment groups in the incidence of other individ- « In general, verapamil SR/trandolapril had no
ual eventd26.27] clinically significant effect on laboratory parame-
ters[9-13]

Hypertension and Concomitant
Coronary Artery Disease 5. Verapamil SR/Trandolapril:
Current Status

e The INVEST trial (International Verapamil
SR/Trandolapril) is under way to compare the ef- Verapamil SR/trandolapril is a fixed combina-
ficacy of verapamil with or without trandolapril tion product which is widely available for the man-
and hydrochlorothiazide with that of atenolol with agement of essential hypertension. It has shown
or without hydrochlorothiazide and trandolapril in clinical efficacy in patients with mild to severe
27 000 patients with hypertension and coronaryessential hypertension which is similar to that of
artery disease. The primary goal of this trial is toatenolol/chlorthalidone and lreopril/hydrochloro-
determine the Comparative ef‘ficacy of the 2 regi-thiaZide, at least as gOOd as metoprolol/hydrochlo-
mens in preventing death or a major cardiovasculafothiazide and better than that of monotherapy with
event (myocardial infarction or stroke). The com-verapamil or trandolapril. Verapamil SR/ trandola-
parative effects on blood pressure and angina| pa”f?rll may reduce the incidence of cardiac events rel-

as well as tolerability and safety issues, will alsoative to trandolapril in post-myocardial infarction
be examinedks! patients with congestive heart failure.
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