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Summary

Abstract

Trandolapril is an orally administered angiotensin converting enzyme (ACE)
inhibitor that has been used in the treatment of patients with hypertension and
congestive heart failure (CHF), and after myocardial infarction (MI). Trandolapril
is a nonsulfhydryl prodrug that is hydrolysed to the active diacid trandolaprilat.

Trandolapril 2mg once daily provides effective control of blood pressure (BP)
over 24 hours in patients with mild to moderate hypertension, with a trough/peak
ratio of BP reduction (as determined by 24-hour ambulatory monitoring) consis-
tently 250%. Trandolapril has similar antihypertensive efficacy to enalapril as
indicated by several clinical trials. Combined therapy with trandolapril and
sustained-release verapamil has a significantly greater antihypertensive effect
than either agent alone.

Only limited data are available on the use of trandolapril in patients with CHF,
although ACE inhibitors as a class are recommended as first line therapy in such
patients.

In the Trandolapril Cardiac Evaluation (TRACE) study, trandolapril 1 to 4mg
once daily resulted in an early and long term reduction in all-cause mortality,
including cardiovascular mortality, in patients with left ventricular (LV) dysfunc-
tion after an MI. Trandolapril therapy was commenced a mean 4.5 days after acute
MI and continued for 24 to 50 months. At study end, the relative risk of death
from any cause with trandolapril versus placebo was 0.78 (p = 0.001).

The tolerability profile of trandolapril is similar to that of other ACE inhibitors.
Most adverse events are mild and transient in nature, and include cough, asthenia,
dizziness, headache and nausea. Trandolapril has no adverse effect on lipid or
carbohydrate metabolism.

Conclusions: Trandolapril has a favourable pharmacological profile and an
antihypertensive efficacy at least comparable to that of other ACE inhibitors. The
pharmacological characteristics of trandolapril allow it to provide good 24-hour
control of BP with once-daily administration. Trandolapril has also demonstrated
some efficacy in a small number of patients with CHF. In addition, trandolapril
provides long term protection against all-cause mortality in patients with LV
dysfunction after MI. The results of the Prevention of Events with Angiotensin
Converting Enzyme Inhibition (PEACE) study will determine its potential as a
cardioprotective agent in patients with coronary artery disease and preserved LV
function. Thus, trandolapril represents an effective, well-tolerated and convenient
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treatment option for patients with mild to moderate hypertension or LV systolic
dysfunction after MI.

The active diacid of trandolapril, trandolaprilat, has a high binding affinity for
angiotensin converting enzyme (ACE), producing 50% inhibition at a concentra-
tion of 0.374ug/L. Trandolaprilat is a more potent ACE inhibitor than captopril,
enalaprilat and quinaprilat vitro. Trandolapril rapidly inhibits ACE after single
doses of 2 or 4mg in both elderly66 years) and younger (<65 years) patients
with mild to moderate hypertension. In normotensive volunteers, trandolapril
2mg daily for 7 days inhibited ACE significantly more than enalapril 20 mg/day
when measured 24 hours after the last dose. ACE inhibition was still >50% 48
hours after the last dose. Trandolapril is highly lipophilic, more so than captopril,
enalaprilat, perindoprilat and ramiprilat.

In patients with mild to moderate essential hypertension, trandolapril mark-
edly reduced both systolic and diastolic blood pressure (BP) throughout the 24-
hour post-dose period while generally having no effect on heart rate, stroke
volume or cardiac output. Trandolapril 2 to 4 mg/day for 1 year significantly
improved diastolic function and reduced left ventricular (LV) hypertrophy in
patients with hypertension and LV hypertrophy. Cardioprotective effects of tran-
dolapril have been demonstrated in animal models of hypertension with LV
hypertrophy, myocardial infarction (MI) and congestive heart failure (CHF).

In clinical studies, trandolapril generally had no effect on lipid profile in pa-
tients with hypertension, but did have a favourable effect in one study in over-
weight patients. Trandolapril did not significantly affect fasting or post-prandial
blood glucose levels or insulin sensitivity in patients with hypertension and type
2 (non-insulin-dependent) diabetes mellitus. However, it did significantly decrease
microalbuminuria in these patients.

After oral administration, trandolapril is rapidly absorbed and converted to its
active diacid, trandolaprilat. Peak plasma concentratiofns)Gf trandolaprilat

in healthy volunteers were reached in approximately 4 to 6 houfg. fGr
trandolaprilat after a single 2mg dose waspg2- in patients with mild to mod-
erate hypertension. The bioavailability of trandolaprilat was between 40 and 60%
in healthy volunteers, and this level was not affected by food. Trandolaprilat is
highly bound to plasma protein (80 to 94%) in a saturable manner. Trandolaprilat
has a biphasic elimination pattern with a prolonged terminal half-life of 16 to 24
hours. The drug has a dual route of elimination and approximately 33% of a dose
is excreted in the urine and 66% in the faeces.

The pharmacokinetic profile of trandolapril is similar in elderly and younger
patients with hypertension. The effects of renal or hepatic dysfunction on the
pharmacokinetics of trandolapril do not require dosage adjustment unless the
impairment is severe.

When trandolapril was previously reviewedDnugs, its therapeutic efficacy in
patients with essential hypertension was found to be similar to that of other agents
used in the management of this condition. However, only single studies were
available for most comparisons. Since then, the body of data has grown consid-
erably and trandolapril now has an established therapeutic profile in patients with
hypertension.

Trandolapril provides effective 24-hour BP control when administered once
daily and the trough/peak ratio of BP reduction for trandolapril 2mg once daily
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is consistently=50%. In studies where the last dose was missed or replaced by
placebo, trandolapril 2mg sustained the significant reduction in BP, compared
with baseline or placebo, for a further 4 to 24 hours after the initial 24-hour
postdose period.

Trandolapril has similar antihypertensive efficacy to enalapril when adminis-
tered once daily in patients with mild to moderate hypertension. Responder rates
varied from 47 to 65% with trandolapril and from 40 to 67% with enalapril in 2
comparative studies. Systolic BP (SBP) and diastolic BP (DBP) trough/peak
ratios adjusted for placebo were 90 and 54% with trandolapril and 49 and 49%
with enalapril, respectively. However, after a missed dose, these ratios were 58%
for SBP and 36% for DBP with trandolapril and 10% and 19%, respectively, with
enalapril. Trandolapril appears to have similar antihypertensive efficacy to lisino-
pril, amlodipine, sustained-release nifedipine, hydrochlorothiazide and atenolol.

Both diuretics and calcium antagonists have been used in combination with
trandolapril to provide greater efficacy with no deterioration in tolerability com-
pared with monotherapy. In particular, the combination of trandolapril and vera-
pamil SR has been extensively studied in patients with hypertension, and to a
lesser extent in patients with CHF. The reduction in BP seen with the combination
is consistently greater than with either agent alone.

The antihypertensive efficacy of trandolapril is maintained in elderly, Black
and overweight patients, and patients with type 2 diabetes mellitus. However,
higher dosages are typically needed in Black patients.

In the Trandolapril Cardiac Evaluation (TRACE) study, treatment with tran-
dolapril 1 to 4 mg/day starting within 3 to 7 days of acute Ml significantly reduced
all-cause mortality compared with placebo in patients with left ventricular (LV)
dysfunction (n = 1749). The relative risk of death with trandolapril, compared
with placebo, was 0.78 (p = 0.001). In addition, trandolapril reduced the relative
risk of cardiovascular mortality (0.75), sudden death (0.76) and CHF (0.71), and
there was a trend toward a decreased risk of reinfarction.

Trandolapril, like other ACE inhibitors, has also demonstrated efficacy in
patients with CHF, although the number of patients evaluated is small.

Trandolapril has been well tolerated in clinical trials and in a postmarketing
cohort study, which together included >24 000 patients with mild to moderate
hypertension. The adverse events reported are typical of ACE inhibitors with the
most frequently reported events being cough, asthenia, dizziness, headache and
nausea. In the postmarketing study (n = 10 820) adverse events that occurred in
20.33% of patients were cough (3.6%), asthenia (1.0%), dizziness (0.9%), head-
ache (0.7%), nausea/vomiting (0.6%), orthostatic effects (0.5%) and rash/pruritus
(0.4%). Trandolapril was also well tolerated in patients with LV dysfunction
post-Ml in the TRACE study. Adverse events causing withdrawal from the TRACE
study with trandolapril and placebo, respectively, were cough (&.0401%),
hypotension (0.02s0.01%) and reduction in renal function (0\32.01%).

In patients with mild to moderate hypertension, the recommended starting dosage
for trandolapril is 2mg once daily. This may be increased to 4mg once daily if
necessary to achieve optimal response. In patients with LV dysfunction after Ml,
trandolapril 0.5mg is the initial recommended dosage, and this should be slowly
titrated to 4mg once daily. Trandolapril should be initiated at 0.5mg once daily
in patients with severe renal or hepatic failure.
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1. Introduction Table I. Overview of the pharmacodynamic properties of
trandolaprill*]
Angiotensin converting enzyme (ACE) inhibi- High binding affinity for ACE: ICso of trandolaprilat [0.374 pg/L
tors are now an established class of antihyperten®-93 nmol/L)] is less than that of enalaprilat, captopril and
. . inaprilat and similar to that of ramiprilat
sives, accepted therapy in the early managemerﬂf ) _ _ N
. C . . rolongs survival and provides cardiac protection in animal
of patients after acute myocardial infarction (M), models of hypertension and CHF
and recommended as initial therapy in patigrith Markedly reduces SBP and DBP throughout 24-hour post-dose
congestive heart failure (CH F)_ period in patients with essential hypertension
Trandolapril isa nonsulfhydryl inhibitor of ACE Does not effect or slightly decreases heart rate without affecting
. L. R R cardiac output or stroke volume in patients with essential
with a similar structure to enalapril. It is a prodrug nypertension
that is hydrolysed to the active diacid, trandola-causes regression of LVH comparable to enalapril in patients
prilat, after oral administration. The pharmacology With hypertension and LVH
and therapeutic use of trandolapril in essentiallmproves elastic properties of large arteries in patients with
. . . 1] essential hypertension: increases arterial compliance and
hypertensmn were reviewed muQS in 1994! brachial artery diameter, and decreases forearm vascular
This review re-examines the role of trandolapril in resistance and carotid-femoral pulse wave velocity
the treatment of hypertension in the |ight of re- No adverse effects on carbohydrate and lipid metabolism at rest
cently published clinical trials, as well as review--2-0uing exercise in patients with essential hypertension
. . . . .. ACE = angiotensin converting enzyme; CHF = congestive heart
Ing Its use In patients after acute Ml. In addltlon, failure; DBP = diastolic blood pressure; ICso = drug concentration
limited available data on the use of trandolapril in required to inhibit ACE activity by 50%; LVH = left ventricular

patients with CHF are reviewed. hypertrophy; SBP = systolic blood pressure.

2. Pharmacodynamic Properties Trandolapril rapidly inhibited ACE after single

The pharmacodynamic properties of trandola-doses of 2 or 4mg in both elderly65 years) and
pril (table 1) are well established from preclinical younger (<65 years) patients with mild to mod-
and clinical trials, and were discussed in detail inerate hypertensiol. Maximal ACE inhibition of

the previous review iDrugs![t! 85% occurred at 4 hours in younger patients and 6
hours in older patients after a single dose. How-

2.1 Effects on the ever, after repeated doses, the time to maximal
Renin-Angiotensin-Aldosterone System ACE inhibition decreased significantly in both age

groups but to a greater extent in the elderly (from

Trandolapril is a weak inhibitor of ACE. How- 6 to 1.5 hours) than in younger patients (from 4 to

ever, trandolaprilat has high binding affinity for

. S 3]
ACE and produces potent reversible inhibition of3 h\?\/l:]rs)[' 424 h fter the last d
the enzyme preventing the conversion of angio- €n measure ours after the last dose at

tensin | to the active angiotensin Il in plasma. Asthe.end of 7 days’ treatment,'ACE activity was in-
with other ACE inhibitors, this reduction in plasma Nibited more with trandolapril 2 mg/day than en-
angiotensin Il levels is responsible for the majority2/april 20 mg/day in 36 normotensive volunteers
of observed pharmacodynamic effects of trandola{70VS64% inhibition; p = 0.04) ACE inhibition
prilat, including peripheral vasodilation, reduced Was still greater than 50% 48 hours after the last
blood pressure (BP) and total peripheral resistancélose of trandolapril. Furthermore, 1 week after
and decreased sodium and water retention by thdiscontinuation of enalapril there was a rebound
kidney (via inhibition of aldosterone production). of ACE activity but this was not seen with tran-
ACE inhibitors (including trandolaprilat) can also dolapril. However, only a preliminary report of this
increase bradykinin production (by inhibiting kinase study has been publish&d.

I1) and inhibit the local formation of angiotensin Il A similar level of ACE inhibition was seen in
by tissue renin-angiotensin systetyd. White and Black patients with hypertension who
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received trandolapril 1 to 4 mg/day in a random-and the E/Aratio were measured by echocardiogra-
ised, multicentre, double-blind study, despite Blackphy. Long term trandolapril therapy increased E by
patients requiring 2 to 4 times more trandolapril8.5% (p = 0.05 versus baseline), the E/A ratio by
than White patients to achieve identical BP reduct% and LV ejection fraction (LVEF) by 6.9% (p <
tions /2 0.05) 11
_ _ _ ) Trandolapril 2 mg/day significantly increased
2.1.1 Local Tissue Angiotensin Converting . . . . : . . .
Enzyme Inhibition C|rculat|on and mlcrOC|rcuIat|9n in17 payents with
Trandolaprilat is highly lipophilic (more so than Mild to moderate hypertension, as evidenced by
captopril, enalaprilat, perindoprilat and ramiprilat), Increased femoral artery diameter (assessed by la-
and this may facilitate tissue ACE inhibitiéh. ~Ser Doppler flowmetry), and increased skin flow
Treatment with trandolapril inhibited local ACE and venoarteriolar respongé.
activity in the microvasculature of the cremaster
muscle of spontaneously hypertensive rats (§#R) 2.3 Effects on Cardiovascular Remodelling
and significantly attenuated the increase in left
ventricular (LV) ACE activity in rats with chronic
CHF after MI[®! These effects were similar to those
with captoprill®! enalaprilP-61 and perindopril®]

The antihypertensive effect of trandolapril is
accompanied by regression of LV hypertrophy and
improvement in diastolic function in patients with
hypertension and LV hypertrophy. Regression of
LV hypertrophy with trandolapril 2 to 4 mg/day has
been measured by magnetic resonance imaging
(MRI) in 20 patients with hypertensidfl.After 3

Clinical trials have demonstrated that trandola-months, significant decreases from baseline were
pril 1 to 4 mg once daily provides effective 24-hour seen in mean end-systolic intraventricular septum
BP control in patients with mild to moderate hyper-thickness (9.6%) and end-systolic posterior wall
tension (see section 4.1). thickness (8%) [p < 0.0%s baseline]”! In addi-

Trandolapril had no significant effect on heart tion, the LV mass index, as measured by echo-
rate, stroke volume or cardiac output in the major-cardiography, decreased by 13.3% (p < 0.01 versus
ity of clinical studies in patients with hypertension, baseline) in 22 patients with hypertension and
although a slight but significant decrease in heartV hypertrophy who received trandolapril 2 to 4
rate was reported in some studie8.Furthermore, mg/day for 1 yeat!l The thickness of the intraven-
trandolapril does not appear to have any adversticular septum decreased by 8.5% (p < 0.02) and
effects on the normal physiological response tathe posterior wall of the left ventricle by 9% (p <
exercise in patients with hypertendfdror myo-  0.01) compared with baseline. However, the results
cardial ischaemi&! However, after a single intra- of both these studies need to be considered care-
venous dose of trandolapril 2mg, significant reduc-fully because of the small patient numbers and lack
tions in mean LV end-systolic pressure and LVof blinding.
end-diastolic pressure of 9 and 32%, respectively, The cardioprotective effects of trandolapril have
were seen during pacing in 14 patients with myo-been extensively studied in animal models of hyper-
cardial ischaemi&! In addition, diastolic function tension with LV hypertrophy, Ml and CHF. These
was significantly improved 3 hours after adminis- effects include a reduction in ventricular arrhyth-
tration of a single oral dose of trandolapril 2mg in miag!3! and heart rate variability in SH®R] inhi-

20 patients with hypertensid?] and after long bition of cyclic coronary flow reductions during
term (2 to 4 mg/day for 1 year) administration of ischaemid!® decreased arrhythmias and attenua-
trandolapril in 22 patients with both hypertensiontion of 3-adrenoceptor desensitisation after ischae-
and LV hypertroph{t%11l In these studies, peak mia and reperfusio8-18l and attenuation of the
early velocity (E), peak atrial (late) velocity (A) reduction in3;-adrenergic receptor density and sar-

2.2 Effects on Blood Pressure
and Haemodynamics
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coplasmic reticulum function in rats with CHE291  pril may have a more favourable effect than aten-
Furthermore, trandolapril plus verapamil producedolol or nifedipine GITS (gastrointestinal thera-
an improvement in antiarrhythmic effects and peutic system) on insulin sensitivity (as measured
haemodynamic profile compared with verapamil by the euglycaemic hyperinsulinaemic clamp tech-
alone in an experimental porcine model of myocar-nique) in patients with essential hypertendf§i?

dial ischaemia and reperfusi&#!. Insulin sensitivity was significantly better with
trandolapril 1 mg/day than atenolol 50 mg/day af-
2.4 Renovascular, Metabolic and ter 4 weeks’ double-blind therapy in 53 patients
Neuroendocrine Effects with uncomplicated mild to moderate hyperten-

sionl28] This effect was maintained over an 11-

Trandolapril had no statistically significant ef- month treatment period. In 90 overweight patients
fect on the following renovascular, metabolic andyith essential hypertension, insulin sensitivity
neuroendocrine parameters in the types of patientgas significantly better after 8 weeks’ treatment

described: with trandolapril 2 mg/day than nifedipine GITS
+ renal plasma flow in patients with hypertengton - 30 mg/day29!

« lipid profile in patients with hypertensigh

« fasting glycaemia, post-prandial glycaemia, fruc- 3 pnarmacokinetic Properties
tosaminaemia, serum glycosylated haemoglo-
bin levels or insulin sensitivity in patients with ~ The pharmacokinetic properties of trandolapril
hypertension and type 2 (non-insulin-dependenthave been previously reviewed in detaiDirugs.4]

diabetes mellitug>23! An overview of the pharmacokinetics of trandola-
« early circulating neurohormones in patiewith pril and trandolaprilat after a single dose is given
recent onset Ml and reduced LV functiéfi. in table II.

However, trandolapril has improved some of After oral administration, trandolapril is rapidly
these parameters in other patient groups or showabsorbed and converted in the liver to trandola-
a benefit over a comparator. In a study publishegrilat, the biologically active diacid. The bioavail-
as an abstract, trandolapril 2 mg/day improvedability of trandolapril is not affected by concomi-
renal blood flow without affecting glomerular fil- tant food intake. Nearly all of a dose is excreted in
tration rate, serum creatinine levels, creatinineboth the urine (33%) and faeces (66%) within 7
clearance or urine osmolality in 8 patients with se-days, and steady state is reached in 4 days after
vere [New York Heart Association (NYHA) once-daily administration of 1 or 2 mg/day?
class V] CHF2%! In a nonblind study, trandolapril Modest accumulation of trandolapril was observed
2 mg/day for 4 weeks significantly decreased mearn healthy volunteers during administration of tran-
total and low density lipoprotein cholesterol levelsdolapril 1 or 2 mg/day for 7 to 10 days. Whereas
(from 217 to 214 mg/dl and from 142 to 138 mg/dl,the pharmacokinetics of trandolapril are linear,
respectively; p < 0.0%s baseline) in 295 over- trandolaprilatis eliminated biphasically because of
weight patients with hypertensid#§! Trandolapril  its saturable binding to plasma ACE.

1 to 4 mg/day for 3 months to 1 year significantly = The pharmacokinetic properties of trandolapril
decreased microalbuminuria in >100 patients withare similar in elderly and younger patients with
hypertension and type 2 diabetes mellitus in 2mild to moderate essential hypertend@he ef-

nonblind studie&?2:27] fects of renal or hepatic impairment on the phar-

In contrast to the evidence that insulin sensi-macokinetics of trandolapril are generally not clin-
tivity is not affected by trandolapril in patients ically significant unless the impairment is severe.
with hypertension and type 2 diabetes melli#gs, The dual elimination routes of trandolapril allow
the results of 2 randomised, parallel, comparativeeompensation for reduced renal or biliary excre-
studies reported as abstracts indicate that trandoldion without the need to alter the starting dose in
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Table Il. Summary of the pharmacokinetic properties of trandolapril 4. Therapeutic Use
and trandolaprilat in normotensive volunteers or patients with mild
to moderate hypertension after oral administration of trandolapril

2mg as a single dose.l! Values are mean or range 4.1 Essential Hypertension

Trandolapril Trandolaprilat
Patients Trandolapril significantly decreases systolic
Crmax (Hg/L) 3.1 4.2 BP (SBP) and diastolic BP (DBP) in patients with
tyzp (h) 13 mild to moderate essential hypertension. In placebo-
Volunteers controlled dose-finding studies comparing tran-
Crnax (Mg/L) 17-2.9 25-2.9 dolapril 2, 4 and 8 mg/day for 8 to 28 days, the 2mg
tmax (h) 1 4-6 dosage caused maximal BP reduction with no sig-
AUC (uglL = h) 1.9-45 38.2:45.7 nificant additional antihypertensive activity ob-
;ﬁ;:;"ab”“y ) g; ig:ég served with the higher dosadésThe antihyper-
Plasma protein 80 (nonsaturable)  80-94 (saturable) tensive efficacy of trandolapril has been compared
binding (%) with that of other ACE inhibitors and antihyperten-
Excretion®; sive agents.
urine (%) <05 14 In major studies investigating the use of tran-
faeces (%) 10 30

: A dolapril as an antihypertensive agent, efficacy was
a Measured for the first 24 hours after administration. - .
AUC = area under the plasma concentration-time curve; Cmax = e\_/aluatEd by_determlnlng the percentage of patients
peak plasma concentration; tmax = time to achieve Cmax; ty,p = with ‘normalised’ BP $160/90mm Hg for SBP/
terminal elimination half-life. DBP) and/or the percentage of patients ‘respond-
ing’ with a DBP 0&<90mm Hg or a decrease in DBP
of 210mm Hg. Agents were also compared in terms
most patients. The renal clearance of trandolapribf the absolute mean decrease in SBP and DBP.
is directly proportional to creatinine clearance inPatients in these multicentre, randomised, double-
patients with chronic renal failure, and dosage reblind studies had mild to moderate hypertension
duction is recommended in patients with severedefined as a sitting or supine DBP=$0mm Hg,
renal impairment (see section &Y. In patients and usuallg115mm Hg, after a 2- to 4-week wash-
with severe hepatic failure, the plasma trandolaprilout period. Tables Il and IV summarise the results
concentration was approximately 10 times higherof comparative trials of trandolapril in patients
than in healthy volunteef8. However, there was With hypertension.
evidence of increased urinary clearance in these
patients, suggesting a compensatory mechanism.
Although data on the passage of the blood-brai
barrier (BBB) by ACE inhibitors are conflicting,

trandolapril (or trandolaprilat) crossed the BBB in parable antihypertensive efficacy to enalagivlen
SHR after.chromc oral administration, in contrast ;- daily (table I11). Responder rates varied from
to enalaprif*?! o o 65% with trandolapril and 67% with enalapril in a

No significant pharmacokinetic drug intefi@0s  |arge Japanese stiifyto 47 and 40%, respectively,
were observed when trandolapril was coadminisin a smaller study using 24-hour ambulatory BP
tered with sustained release (SR) nifedipineyxiiy,  (AMBP) monitoring[@®! In this latter study, BP de-
furosemide (frusemide), glibenclamide (glybur- creased significantly versus baseline with both agents
ide), propanolol or cimetidine in healthy volun- during the awake period and the sleep period, and
teers(t-33 Multiple doses of trandolapril did not antihypertensive efficacy was maintained during
interfere with the anticoagulant effects of warfarin the early hours of the morning without affecting the
in healthy volunteerg4l circadian cyclés3®l

4.1.1 As Monotherapy

Since the previous review of trandolapril in
'brugs!t 2 further studid® 39 have confirmed ear-
lier datd®6-3"lindicating that trandolapril has com-
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Table Ill. Comparative antihypertensive efficacy of trandolapril (TRA) and other ACE inhibitors in patients with mild to moderate essential
hypertension. All studies were multicentre, randomised, double-blind and had a 2- to 4-week run-in period. The mean age of the patients in
these studies ranged from 52 to 55 years (when stated). All agents were administered once daily and all measurements were sitting or supine
office blood pressure (BP), unless otherwise stated. All reductions in BP were significant versus post run-in baseline

Reference Duration of No. of Dosage Antihypertensive efficacy
treatment (wk)  patients  (mg/day) mean reduction in patients comparative
SBP/DBP (mm Hg)  responding (%)? efficacy

Captopril (CAP)

Pauly & Safar(3® 16 88 TRA4 23/16 97* TRA> CAP
92 CAP 200° 20/14 79

Enalapril (ENA)

Arakawa et al.[3¢] 12 138 TRA0.5-2 64.9 TRA=ENA
161 ENA 2.5-10 67.1

de Leeuw & Pauly®"] 8 81 TRA4 12¢ TRA=ENA
78 ENA 20 14¢

Poirier et al.[38ld >10 34 TRA0.5-4 10/6 47 TRA=ENA
37 ENA 2.5-20 12/8 40

Vaur et al.®od 3 40 TRA2 13/9 TRA=ENA
36 ENA20 10/8

Lisinopril (LIS)

Wiseman & McTavishl!e NR 236 (total) TRA1 60 TRA=LIS

LIS 10 67

Perindopril (PER)

Vaur et al. ol 4 57 TRA2 137 TRA> PER
62 PER 4 9/5

a DBP <90mm Hg or decreased by 210mm Hg.

b Administered as a divided dose twice daily.

¢ Results are given as SDBP which was not defined.

d 24-hour ambulatory BP measurement.

e Review of unpublished paper.

f Home self-measured BP.

DBP = diastolic BP; NR = not reported; SBP = systolic BP; > indicates significantly better antihypertensive efficacy; = indicates equivalent
antihypertensive efficacy; * p = 0.003 vs CAP; t p < 0.05 vs PER.

The BP lowering effect of trandolapril appears The 24-hour antihypertensive efficacy of tran-
to be better maintained than that of enalapril if adolapril 2 mg/day and perindopril 4 mg/day has
dose is missed. In a study that used AMBP monibeen compared over a 4-week period using home
toring, trandolapril 2 mg/day reduced mean day-self-measured BP in 119 patieff¥. The mean
time BP by 13/9mm Hg and night-time BP by evening BP decreased from 151/97 to 137/89mm
12/8mm Hg, and enalapril 20 mg/day reducedHg with trandolapril, and similarly from 151/97 to
daytime BP by 11/8mm Hg and night-time BP by 139/90mm Hg with perindopril. However, the re-
8/7mm Hg!3°l However, missing a dose decreasedduction in morning (predose) BP was significantly
the night-time reduction to 4/3mm Hg with enala- greater with trandolapril than with perindopril
pril and to 8/5mm Hg with trandolapril. SB®trgh/  [147/96 to 137/90mm Hgs 149/98 to 143/94mm
peak ratios adjusted for placebo during treatmenHg (p = 0.05)], indicating that trandolapril was
and after a missed dose, respectively, were 90 anable to sustain greater BP reductions than perindo-
58% with trandolapril and 49 and 10% with enala-pril over the full 24-hour periol?!
pril. Corresponding ratios for DBP were 54 and 36% Early comparative trials showed that trandola-
with trandolapril and 49 and 19% with enalag?fl  pril had antihypertensive efficacy similar to that of
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Table IV. Comparative antihypertensive efficacy of trandolapril (TRA) and antihypertensive agents other than ACE inhibitors in patients with
mild to moderate essential hypertension. Unless otherwise stated, all studies were multicentre, randomised, double-blind and had a 2- to
4-week run-in period. The mean age of the patients in these studies ranged from 51 to 57 years (when stated), except for the study by Zannad
et al.*! in which the mean age was 71 years. All agents were administered once daily and all measurements were sitting or supine office
blood pressure (BP), unless otherwise stated. All reductions in BP were significant versus post run-in baseline

Reference Duration of No. of Dosage Antihypertensive efficacy
treatment  patients  (mg/day) mean reduction in patients comparative efficacy
SBP/DBP (mm Hg) responding (%)?
Hydrochlorothiazide (HYD)
Meyer & 16wk 68 TRA2 12/11 63 TRA+HYD >TRA=HYD
Pauly#?!
68 HYD 25 14/11 60
69 TRA2+HYD25  21%/15° 77
Atenolol (ATN)
Wiseman & 16wk 295 (total) TRA2or4 65 TRA=ATN
McTavishl4P
ATN 50 or 100 74
Amlodipine (AML)
Aranda et 12mo 18 TRA2or4 10/12 61 TRA=AML
a|_[27]1:,d,e,f,g
18 AML 5 or 10 13/11 66.7
Winnickiet 8wk 20 TRA2-4 8/6 TRA=AML
a|_[43]c,e
20 AML 5-10 9/6
Nifedipine (sustained release) [NIF]
Steiner & 16wk 54 TRA2 14/12 67 TRA+NIF>TRA=NIF
Pauly!*4]
55 NIF 40 18/15 76
52 TRA 2 + NIF 40 23%/19* 87
Nitrendipine (NIT)
Zannad et 75d 30 TRA2 19/13 70 TRA=NIT
a|_[41]c
34 NIT 20 21/15 79
Verapamil (sustained release) [VER]
Compagnone 6wk 424 (total) TRA1 1
et al.45h
TRA2 14 TRA+VER > TRA=VER
VER 120 11
VER 180 9
TRA1+VER120 15t
TRA1+VER180 16'
TRA2+VER180 157
Levine et 6wk 723 (total) PLA 2/2 TRA+VER > TRA=VER > PLA
al.[48]
TRA2 6*/6** 38.8**
TRA8 TH*[6** 41.9%*
VER 180 6*/5** 29.8**
VER 240 7*16** 31.3*
TRA2 + VER 180 10%+/g#+T 48.5%*
TRA 2 + VER 240 12%%/gw+T 62.8**
TRA8 + VER 240 11%%/grxt 50**
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Table IV. contd

Reference Duration of No. of Dosage Antihypertensive efficacy
treatment  patients  (mg/day) mean reduction in patients comparative efficacy
SBP/DBP (mm Hg) responding (%)?

Messerliet 6wk 152 PLA NR
al.k7l

155 TRA4 Qr[5¥* TRA+VER > TRA=VER > PLA

155 VER 240 8rr[4xx

163 TRA4 13%+T/grt

+VER 240

Na;lb]antgil et 6wk 20 TRA2 24/9 TRA+VER > TRA=VER
al. 48]i

20 VER 240 18/6

20 TRA1+VER120 31f/12f
Veratran 8wk 51 PLA 4/4
Study
Groupl%

50 TRA1 18*+/11**

56 VER 180 97 TRA+VER =TRA>VER

77 TRA1+VER 180  20%T/12%+1T
Viskoper et 8wk 310 (total) TRA2 13/11 TRA+VER > TRA=VER
al.[5°1

VER 180 10/10

TRA2+VER 180  187/13'
DBP <90mm Hg or decreased by >10mm Hg.
Review of unpublished paper.
24-hour ambulatory BP measurement.
Duration of run-in period not specified.
Nonblind.
Patients with type 2 diabetes mellitus.
Single centre.
Only mean reduction in DBP reported.
Obese patients, body mass index >27 kg/m?.
Semi-automated BP measurement.

DBP = diastolic BP; NR = not reported; PLA = placebo; SBP = systolic BP; + = combination therapy; > indicates significantly better
antihypertensive efficacy; = indicates equivalent antihypertensive efficacy; * p < 0.05, ** p < 0.01 vs PLA; ¥ p < 0.01 vs TRA; T p < 0.05 vs
VER; T p < 0.05 vs monotherapy with TRA or comparator (HYD or VER).

- T oK "0 o o0 T o

lisinopril and superior to that of captopfl.No 4.1.2 As Combined Therapy _ _
further comparisons with these drugs have been At the time of the previous revieW, both diu-
published. retics and calcium antagonists had been added to

Trandolapril has recently shown similar anti- trandolapril monotherapy to control BP when con-
hypertensive efficacy to the calcium antagoniststrol was not achieved with trandolapril aldfg.
amlodipine (in patients with diabetes mellitg§)  Furthermore, the combinations of trandolapril 2
and nitrendipine (in elderly patientd}] [see sec- mg/day plus hydrochlorothiazide 25 mg/é&\and
tion 4.1.4] adding to previous data showing similartrandolapril 2 mg/day plus nifedipine SR 40 mg/
efficacy between trandolapril and antihypertensiveday*¥l reduced BP to a significantly greater ex-
agents other than ACE inhibitors [namely, aten-tent than monotherapy with these agents (table
olol, hydrochlorothiazide and nifedipine SR (table 1V).[*244 Since then, the combination of trandola-
[V)]. [1:42:44.51] pril and verapamil SR has been extensively inves-
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tigated in randomised, double-blind, parallel groupover the dosage interval, and specifically the
studies (table 1V}*5-50] trough effect should be no less than half of the peak
A 4 x 4 factorial dosage comparison in 723 pa-effect[54-56]
tients (16 different treatment groups, each of 35to  Trough/peak ratios for trandolapril in individual
67 patients) over 6 weeks showed that once-dailylinical trials were consistently >50% (table §758]
trandolapril/verapamil SR 2mg/180mg, 8840mg A literature analysis that selected papers published
and 8mg/240mg produced significantly greater de+from 1974 to 1994 included studies in patients with
creases in sitting DBP at the end of the_ dosage inmild to moderate hypertension receiving ACE in-
terval (7.1, 7.4 and 7.7mm Hg, respectively) thanyipitor monotherapy (for2 weeks after a2 week
monotherapy with either drug at the same dosy.in period) in which BP was measured by 24-

agel*8] Furthermore, in a # 3 multifactorial study hour ambulatory monitoring and hourly mean BP

'{]64% Fllaélfgtlssogﬁ]rr: Lv e(\a/\l/(itsr; [t)rzr? dv(\)lg S :ﬁﬁgﬁgdab_\//alues were reportéef! The trough/peak ratios in

'I’ . / '/ gd / /dp Pa-g trandolapril, 8 enalapril and 10 lisinopril studies
mil SR 1/180, 2/180 and 1/120 mg/day, reSPeC vere comparef®l Although the trough/peak ra-
tively.l*5] Again, these reductions were signifi- \

cantly greater than those with monotherapy. tios varied greatly from study to study, they were

The antihypertensive efficacy of trandolapril 1 >50% for trandolapnl_ln all 6 itudles with a mean
to 4 mg/day plus verapamil SR 180 to 240 mg/day>CF troggh/peik ratio of 72% and DBP trough/
has been compared with the individual agents aP€ak ratio of 70%. Both SBP and DBP trough/peak

the same dosages in >1100 patiéHi49-5% Both ratios werex50% in 7 of 10 studies with lisinopril,

monotherapies and the combination therapy proWhile with enalapril SBP and DBP trough/peak ra-
duced a significant reduction in BP after 3 to gtios were=50% in 2 of 8 and 3 of 8 studies, respec-
weeks compared with baseline. However, the retively. In a follow-up analysis of studies of ACE
duction in BP was significantly greater for tran- inhibitors or calcium antagonists administered once
dolapril/verapamil SR recipients than for patientsa day after a placebo run-in and published from
receiving trandolapril or verapamil SRae[4749.501 1986 to 1994 (all other criteria the same), average
Furthermore, the trough/peak ratio for 24-hour meanrough/peak ratios were50% with trandolapril
DBP was 67 to 77% with trandolapril/verapamil (range 50 to 100%), cilazapril, enalapril, fosinopril
SR compared with 50 to 75% with trandolapril andand ramipril (range 51 to 84%), and with the cal-
47 to 56% with verapamil alor 4] cium antagonists amlodipine, diliem SR, nifedi-
Trandolapril 2 to 8 mg/day has also been sucpine CC (coat core), nifedipine GITS, idipine and
cessfully administered as sequential therapy withyerapamil SR (range 51 to 829!
verapamil SR 180 mg/day then hydrochlorothia-  Trandolapril provides effective 24-hour BP
zide 12.5 to 25 mg/day in White (n = 58) and Blackontrol when administered once dda/41.49.59.60]
(n = 32) patients with severe hypertensﬁh]’he When 24- and 48-hour AMBP monitoring was used
percentages of patients responding to treatmenp, ,qiients with mild to moderate hypertension to
with trandplapnl, trqndolapnl/verapam_n .SR and evaluate the duration of antihypertensive action of
trandolapril/verapamil SR/hydrochlorothiazide were qe : .
45, 56 and 78%, respectively. trandolapril, S|'gn|f|cant reductions in both SBI? and
DBP were evident throughout the 24-hour inter-
4.1.3 24-Hour Control of Blood Pressure val[38-41.49.59.6162lIn studies where the last dose
The trough/peak ratio of BP reduction provideswas missed or replaced by placebo, trandolapril
a guide as to whether 24-hour BP control can b&mg sustained the significant decrease in BP,
achieved with once-daily administration. During compared with baseline or placebo, for a further 4
steady-state treatment, any antihypertensive drutp 24 hours after the initial 24-hour postdose
should retain most of its peak BP lowering effectperiod[39:59.61.62]
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Table V. 24-hour control of blood pressure (BP) with trandolapril. dipine 20 mg/day when administered once daily

Trough/peak ratio of BP reduction with trandolapril in patients with for 75 days in 64 patients a9265 years (see table

mild to moderate hypertension. Summary of results from ran- v [41] T . .

domised, double-blind studies ). randolapril trough/peak ratios for SBP
and DBP were 70 and 71%, respectively, compared

Reference No. of Trandolapril Trough/peak . . . -
patients  dosage in mg/day  ratio (%) with 26 and 28%, respectively, for nitrendipif8.
(treatment SBP DBP
duration weeks) Black Patients
Ce[sga]rone et 14 1 100 100 In general, ACE inhibitors anfd-blockers are
a 13 2@ . thought to be less effective antihypertensive agents
Messerli et 155 46) NR 75 in Black patients than diuretics and calcium antag-
iz onists>®! However, a reduction in salt intake, an
Omboni et 62 2(6) 60 70 increase in drug dosage or the addition of a
60] . . .
al o diuretic have been used to overcatims when an
Xa“rtet alé,t ; gi ig; ZZ i‘l" ACE inhibitor orf-blocker are indicated for other
eratran Stu . P .
GroupHe! Y therapeutic reason®! Trandolapril is effective
Zannad et 64 2 (75 days) 70 71 in Black patients at higher dosages than those
ally required for White patientg:53! Trandolapril
DBP = diastolic BP; NR = not reported; SBP = systolic BP. 4 mg/day was requ|red to produce a 65mm Hg

decrease in mean DBP compared with baseline in
B _ Black patients (n = 91), whereas in White patients
4.1.4 Specific Patient Groups (n = 207), trandolapril 1 mg/day achieved a similar

¢ Plrevious Ti_ndings frolm a_sut:‘group analydSiS‘decrease (6.1mm H). Trandolapril has also been
of alarge multicentre trial (n = 1042} suggeste successfully used in Black patients with severe

that the antihypertensive efficacy of trandolapril in hypertension in double (trandolapril plus verapa-

elderly (n = 100), glucose intolerant (n = 56), ren- il SR d triple (trandolapril ol il SR
ally impaired (n = 65) and overweight (n = 227) pa—ml ) and triple (trandolapril plus verapami

: . _ lus hydrochlorothiazide) combinatiol?g.
tients is comparable to that seen in the general po;?—
ulation. Several subsequent studies have further overweight Patients

investigated these fifags[222.26,2741,48,53,63,64] Trandolapril appears to have antihypertensive
‘ efficacy in patients with a body mass index (BMI)
Elderly Patients >24 kg/n? as evidenced by responder rates of 85

Trandolapril is an effective antihypertensive agenty, 9294 in 2 short term nonblind studies involving
when used as monotherapy in elderly patients with, (+ta1 of >500 patienfd864 In a small (n = 20),
mild to moderate hypertensié.°%l it has also been 4 hie-blind, crossover study, both trandolapril
successfully combined with calcium antagonists iny mg/day and verapamil SR 240 mg/day produced
this patient group. Ip a large (n= 1_3 147) m“m'significantdecreases in BP of up to 24/9mmi44y.
centre general practice study of patients >60 yeargq\yever, even greater decreases were seen with

of age (mean 68 years), trandolapril 2 or 4 mg/daye |ower dose combination of trandolapril/verapa-
lowered mean SBP by 22mm Hg and DBP by sr 1/180 mg/day.

12mm Hg compared with baseline after 8 weéks.

82% of patients were considered responders. Cal- Ppatients with Diabetes Mellitus

cium antagonists were added after 4 weeks’ treat- Trandolapril effectively reduced BP long term
ment in some nonresponders, and in this group of=3 months) in patients with hypertension and type
patients (n = 1712) mean BP decrease@dbi 2mm 2 diabetes mellitus without producing adverse
Hg after 8 weeks’ total treatment, with a respondemetabolic effects in 2 small studies (total n = 103)
rate of 849531 The antihypertensive efficacy of [see also section 2.#2-271In 36 patients receiv-
trandolapril 2 mg/day was similar to that of nitren- ing glibenclamide (glyburide), mean 24-hour BP
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was reduced by 11/12mm Hg with trandolapril 2 or Table VI. Design of the TRACE (Trandolapril Cardiac Evaluation)
4 mg/day and by 13/11mm Hg with amlodipine 5 study investigating the efficacy and tolerability of trandolapril (TRA)

or 10 mg/day for 12 —r in patients with LV dysfunction after MI(®5]

Inclusion criteria
4.2 Post-Myocardial Infarction

The use of trandolapril to improve outcome af-
ter acute MI in patients with LV dysfunction has
been investigated in the Trandolapril Cardiac Eval-
uation (TRACE) stud{f®! In this study, trandola-
pril significantly reduced the risk of mortality from Patient numbers
all causes, including cardiovascular mortality.

Study design

Patient age

Treatment regimen
4.2.1 TRACE Study Design
TRACE investigated the efficacy of trandolapril
initiated 3 to 7 days after acute MI, and continued
for 24 to 50 months, in patients with LV dysfunc- Treatment duration
tion 163 The design of this study is summarised in Eq‘:;f:;[f;‘
table VI. The sample size needed was calculated as
1500 based on an expected 25% relative reductiofmrimary efficacy
in mortality in the active group compared with pla- endpoint
cebo and an expected 1-year mortality of 38W6. Sﬁgsgfr’zy efficacy
2606 of 6676 patients with acute M| screened had
LV dysfunction. After exclusions, 1749 patients
(mean age 68 years) from 27 centres in Denmark
were randomised a mean of 4.5 days after Ml tog, ...
trandolapril [1 mg/day for 2 days, then 2 mg/day significance level
for 4 weeks, then 4 mg/day for 24 to 50 months

(n = 876)] or placebo (n = 878558

Chest pain or ECG changes indicative of
MI or myocardial ischaemia, and an
increase in 21 cardiac enzyme levels to
>2 times the upper limit of normal. A WMI
<1.2 (corresponding to an LVEF of <35%)
measured by echocardiography!®”]
Randomised, double-blind, parallel-group,
placebo-controlled, multicentre

Mean 67.5 years.

876 received TRA and 873 received
placebo

Oral TRA 1 mg/day for 2 days, then

2 mg/day for 4 wks, then 4 mg/day for 24
to 50mo. The dosage of TRA could be
reduced to 1 or 2 mg/day if the 4 mg/day
dosage was not tolerated

24 to 50mo

Aspirin, B-blockers, calcium antagonists,
diuretics, nitrates, digoxin or digitalis, if
indicated

All-cause mortality assessed on an
intent-to-treat basis

Cardiovascular death, sudden death?,
progression to severe CHF (admission to
hospital with CHF, death from CHF, or
requirement for nonblind ACE inhibitor
therapy), recurrent fatal or nonfatal MI°,
and change from baseline in WMI

Final analysis of the primary endpoint
used an asymmetric, one-sided test with a
significance level of 0.0225 in favour of
TRA and 0.10 in favour of placebo.
Two-sided p values are cited.

a Sudden death was defined as death within 1 hour of new

4.2.2 Results of TRACE

The TRACE study demonstrated that treat-
ment with trandolapril starting within 3 to 7 days of
acute MI significantly reduces all-cause mortality
and cardiovascular mortality among patients with
LV systolic dysfunctior®®! At study end, 34.7% of

symptom onset.

Reinfarction was defined as the onset of new symptoms or
typical ECG changes accompanied by elevated cardiac en-
zyme levels (or both), or as the development of a new Q
wave accompanied by typical symptoms.

ACE = angiotensin converting enzyme; CHF = congestive heart
failure; ECG = electrocardiographic; Ml = myocardial infarction; LV

trandolapril recipients had died Compared with = left ventricular; LVEF = LV ejection fraction; WMI = wall motion

42.3% of placebo recipients. The relative risk of e
death from any cause with trandolapril, as com-
pared with placebo, was 0.78 (95% confidence in-

terval, 0.67 to 0.91; p = 0.001). Furthermore. therlsk of relnfar'ctlon to be reduced with trandolz.;\prll_
relative risk of cardiovascular mortality [0.75 compared with placebo [0.86 (0.66 to 1.13); p =
(0.63t0 0.89); p = 0.001], sudden death [0.76 (0.58"2°] o

to 0.98); p = 0.03] and progression to severe CHF At 3 months, mean change from baseline in wall
[0.71 (0.56 to 0.89); p = 0.003] were all signifi- motion index (WMI) was +0.09 with trandolapril
cantly reduced with trandolapril compared with pla-and +0.06 with placebo (p = 0.03). However, no
cebo (fig. 1). In addition, there was a trend for thestatistically significant difference in WMI change
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from baseline was evident between treatmentigs ~ 0.80) compared with 0.85 (0.72 to 1.02; p = 0.03)
at 6 and 12 montH&3! for those without hypertensidff!

Subgroup analysis 4.2.3 Pharmacoeconomic Evaluation of TRACE
Trandolapril was associated with a reduction in A cost-effectiveness analysis has recently been
the relative risk of death from any cause in all sub-onducted using individual raw data from TRACE.
groups of patients examind! Characteristics 1n€ analysis was differential and from a payer
investigated included age, gender, WMI, site ofPerspective in a French sett!ng. The cost vgrlgples
infarction, previous infarction, residual angina, (Programme costs) were simply the acquisition
Killip class, and diuretic, thrombolytic, aspirig cost of trandolapril versus the cost of additional

blocker and nitrate therapy. Importantly, the sur_metilcdagor: arld C“?'C_&t‘:] ttaver(ljtsl I|k(_elly_ to b_e fpre—
vival benefit with trandolapril was seen in patientsv_en ed by treaimentwith trandolapril, 1.€. reinfarc-
with and without CHE5! CHF was diagnosed in tion, percutaneous transluminal angioplasty, coro-

patients with a Killip class >1 or a history of CHF nary artery bypas; gf""“ surgery and severe C.HF'
. 8] . . The effectiveness indicator was the number of life-
treated medicall{f8] The relative risk for tran-

. . years saved. No additional survival benefit with
dolapril compared with placebo was 0.82 (950/,0 Cl’trandolapril beyond the follow-up period of TRACE
0.69 to 0.98) and 0.70 (0.52 to 0.96), respectlvelyWas assumed.
in patients with and without a Killip class valag The total programme cost was 22 080 500 French
recorded between MI and randomisatféh. francs (FF; 1996 value) in patients receiving tran-

Furthermore, the beneficial effect of trandola- dolapril compared with FF20 317 300 in the pla-
pril appears more marked in patients with a history,gpq group. Thus, the difference between groups
of hypertensior®! The relative risk for total mor- \,as FE1 763 200 for 65 lives saved (304 deaths
tality with trandolapril versus placebo in patients it trandolaprilvs 369 with placebo; p = 0.001)
with a history of hypertension was 0.59 (0.44 togr FF27 100 per life saved. The life expectancy at

the end of the trial was calculated as 5.52 years.
0. Thus, the average cost per life-year saved was
. g Eﬁgggfl’”' FF4910, and the use of trandolapril in post-MI
40 patients was considered to be cost-effedfiYe.

A recent French study compared several rele-

vanttrials [TRACE, AIRE (Acute Infarction Rami-

i pril Efficacy study), GISSI-3 (Gruppo Italiano per

20+
= lo Studio della Sopravvivenzia nell'Infarto Mio-
10 cardico), ISIS-4 (International Study of Infarct
Survival Collaborative Group) and SAVE (Survi-

D val and Ventricular Enlargement)] from a medico-
&€ economic standpoint and concluded that trandola-
2 © & < o pril in the TRACE study was a significantly more
cost-effective treatment than lisinopril in GISSI-3,
Fig. 1. Efficacy of trandolapril in patients after myocardial infarc- ramipril in AIRE or captopril in ISIS-4 and
tion (MI). Event rates (percentage of patients) for all-cause mor- [71] : .
tality, cardiovascular (CV) mortality, sudden death, severe SAVE. _However’ the de_SIQnS_ of these_StUdleS
congestive heart failure (CHF) and recurrent Ml among patients and the risk levels of patients included in them
receiving trandolapril 1 to 4 mg/day (n = 876) or placebo (= ere different, and the validity of the methods used
873) for 24 to 50 months; results from the Trandolapril Car- in thi IvSi th fi d it h |
diac Evaluation (TRACE) study.[%% * p = 0.001, ** p = 0.03 and In this analysis cannot be contirmed as It has only

*% ) = 0.003 vs placebo. been published as an abstridtt.

30+

Patients (%)
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4.3 Congestive Heart Failure a class. It has yet to be established if the pharma-
codynamic and pharmacokinetic differences be-
Guidelines from both the US and Europe recom-yeen trandolapril and other ACE inhibitors have
mend that ACE inhibitors be used as the mainstayny clinically significant effect on tolerability.a@igh,
of therapy for CHIE'27% The results of TRACE  agthenia, dizziness, headache and nausea are the
show that trandolapril has long term benefits in paynost frequently reported events withrialapril[1-52]
tients with CHF after MI® However, only 1 study The incidence and type of adverse event in 2
has been published specifically assessing the effirocent studies in a large number of patients with
cacy of trandolapril alone in the treatment of Pa-hypertension (n = 23 969376 are consistent with

i i 74 ' i i- , : :
tients with CHF7#l In this noncomparative multi- ¢ renorted in an earlier large multicentre study

centre study, trandolgpril titrated from 0.5_ to 4 long term (3 months to 1 year) trandolapril use
mg/day for 10 weeks improved NYHA functional (n = 786)52 The overall incidence of adverse

::Ilass_irbls Ofl |?7 (5_6;/8) %a;ilgnttsl;/vith I!\rlﬁgl_'A class events was 10% (n = 1081) in a postmarketing ob-
(2_ b') O; (n=10)C h a dalsel i ' d servational cohort study in 10 820 patients receiv-
ombined treatment with trandolapril an Ve€ra-ing trandolapril 0.5 to 4 mg/day fe6 monthd7l

pamﬂd_SRtn;a)t/) b?hbenef'(’i'tal |r]: gatlent”s V\.ll'ﬂz CtHg Adverse events which occurred#0.33% of pa-
as Indicated by the resufts ot 2 small piot StUC-;e s i this study are shown in figure 2. Cough

ies[’®l These multicentre, randomised, nonblind h %) followed b
studies were performed consecutively. After a 2-WaSt e most common event (3.6%), followed by
' asthenia (1.0%), dizziness (0.9%), headache (0.7%),

week dose titration, trandolapril 4 mg/day plus i 0 .
verapamil SR 360 mg/day was administered for 1drausea and/or vomiting (0.6%), orthostatic effect

weeks to 14 patients with NYHA class Il or Il CHF (giddiness, syncope and possibly hypotension; 0.5%)

and angina pectoris. Mean exercise duration imf’de rash/pruritus (0.4%). The majority of adverse
proved from 6.9 minutes at baseline to 7.7 min-€vents were mild and transient. 4.9% of patients

utes (ps 0.05). In a follow-up study in 100 patients discontinued tregtment as a rgsult of adverge
with CHF between 3 and 10 days post MI, tran-€vents. Only 5 patients had a serious event consid-
dolapril plus verapamil (1/240mg for 4 weeks then®€d 10 have been caused or exacerbated by tran-
2/360mg for 8 weeks) significantly improved the dolapril [7®] .
reinfarction rate compared with trandolapril alone Trandolapn.l therapy was equally we!l 'Folerated
after 3 months of treatmenty814%; p = 0.03y751  in elderly patients (n = 13 147) receiving tran-
A 2% death rate was seen in both treatment group&lolapril 2 or 4 mg/day for 8 weeks in a multicentre
The hazard ratio for the combined endpoint ofclinical studyl®®l The overall incidence of adverse
death, recurrent MI, unstable angina and readmisevents in this study was 9.7% and the withdrawal
sion for CHF was 0.35 (95% confidence intervalate was 2.8%. The most frequent adverse events
0.1510 0.85; p = 0.01) for trandolapril plus verapa-in this population were cough (2.8%), headache
mil versus trandolapril alone. Concomitant medi- (0.8%), vertigo (0.8%) and nausea (0.5%). Tran-
cation in this latter study included diuretics in all dolapril was well tolerated in Black patiefitspver-
patients, and aspirin, digoxin and long-acting ni-weight patient&6.54and patients with diabetes mel-
trates in 91, 22 and 40 patients, respectively. Morditusi??l in comparative clinical trials. Adverse events
studies are needed to better define the role of thisccurring in >1% of 1069 patients in placebo-
combination therapy in patients with CHF after MI. controlled trials conducted in the US were cough
(1.9 vs 0.4%), dizziness (1.8s 0.4%) and diar-
5. Tolerability rhoea (1vs 0,4%) for trandolaprils placebo, re-
spectivelyl’’]

Trandolapril is generally well tolerated and pro-  Trandolapril was at least as well tolerated as

duces adverse effects typical of ACE inhibitors asenalapril in clinical studies comparing these 2
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related withdrawals compared with 8 related to
nifedipine SR*4

Trandolapril was generally well tolerated in pa-
tients with LV dysfunction after Ml in the TRACE
study. Adverse events necessitating withdrawal of
trandolapril and placebo recipients, respectively,
were cough (0.04s0.01%), hypotension (0.0&
0.01%) and reduction in renal function (0.02
0.01%)%51 Adverse events occurring significantly
more frequently with trandolapril than with pla-
cebo were cough (33v821.0%), hypotension (31.1

Cough |

Asthenia
Dizziness
Headache
Nausea/vomiting

Orthostatic effect

T

Rash/pruritis
. . . Vs 22.2%), renal dysfunction (135 10.8%),
0 1 2 3 peripheral vascular disorder (381.8), hyperkal-
Incidence (% patients) aemia (4.9s2.6) and atrial flutter (1.8s0.7)[65]

Fig. 2. Toleratc))ilgxé of t;andolapril- Ir;cii]dence of adV(erse %Vse;cts It should be noted that patients were specifically
occurring in 20.33% of patients with hypertension (n = 1 _ o

receiving trandolapril 0.5 to 4 mg/day for =6 months in a post- asked about Coth .at each follow up visit. The te_St
marketing surveillance study. All adverse events not considered dose of trandolapril 0.5mg was not tolerated in
unlikely to be associated with trandolapril were included, i.e. all 4.5% of the 859 patients screened as appropriate
doubtful, possible, probable and certain adverse events.[7¢] for inclusion but then excluded from TRACE (i e

1.5% of the total 2060 screend®).

agentd36-38l with no difference in the type or se-
verity of adverse events reported. In a single multi-
centre study, trandolapril 4 mg/day was better tol- - Ap jnitial oral trandolapril dosage of 2mg once
erated than captopril 200 mg/day, with 9 versugyyijy is recommended in adult patients with hyper-
23% of patients experiencing an adverse e#ht. yonsion or CHF without renal or hepatic failure.
Six captopril but no trandolapril recipients with- 1he dosage may be increased to 4mg once daily to
drew from treatment because of adverse events,chieve optimal BP reduction. If BP is still not con-
Interestingly, in a small observational study, coughtro|ied, the addition of a thiazide diuretic or cal-
occurred in 15 to 20% of patients with hyperten-cjum antagonist should be considered. In patients
sion receiving captopril 40 to 100 mg/day (n = 40),with LV hypertrophy post-MI, the initial dosage
enalapril 10 to 20 mg/day (n = 36) or trandolapril recommended is 0.5mg once daily, slowly titrated
2 to 4 mg/day (n = 46), regardless of treatmento 4 mg/day’
group!”8 However, cough occurred a mean of 3 Trandolapril dosage should be reduced in pa-
to 6 weeks after the start of captopril or enalapriliients with severe renal failure (creatinine clear-
therapy but was not seen before 12 weeks withance <1.8 L/h/1.73R) because of decreased renal
trandolapril. elimination3 The initial dosage recommended in
The incidence and severity of adverse eventghese patients is 0.5 mg/day, increasing to 1 mg/day
with trandolapril was similar to that observed in if required, with monitoring of renal function. The
patients receiving atenol&#] hydrochlorothia- initial dosage of trandolapril should also be re-
zide[*2l amlodipinel?] nitrendipinel*!l and vera-  duced to 0.5 mg/day in patients with severe hepatic
pamil in clinical trials*” In 1 study, 17% of 54 failure (Pugh’s classification 8 to 13) and then
trandolapril recipients experienced an adverseadjusted if necessary according to therapeutic re-
event considered probably or possibly related tesponse.
treatment compared with 35% of 55 nifedipine SR Trandolapril is contraindicated in patients with
recipients (p < 0.05), and there were 4 trandolaprila known hypersensitivity to trandolapril or another

6. Dosage and Administration
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ACE inhibitor, or a history of angioneurotic oedema. crease when the patient is awake, but with minimal
It should not be administered to children, or preg-or no risk of a sharp increase in BP in the early
nant or breastfeeding women. morning (which is associated with morbidity re-
Concomitant administration of NSAIDs can lated to cardiovascular events and the incidence of
attenuate the antihypertensive effect of ACE inhib-LV hypertrophy)!®4 Ideally, BP control should
itors 189 However, indomethacin 75 mg/day for 3 extend beyond the 24-hour dosing period because
weeks did not attenuate the efficacy of trandolaprilmany patients inadvertently mizg¢ dose of med-
2 mg/day in 23 patients with mild to moderate hy-jcation each weele®!
pertension during a randomised, placebo-controlled Pharmacological characteristics that distinguish
study!®! As with other ACE inhibitors, trandola- trandolapril from other ACE inhibitors are its high
pril should be used with caution in patients alreadymnding affinity to ACE, high lipophilicity and long
receiving potassium salts or potassium sparingjimination half-lifel!! The most clinically rele-
diuretics because of the predisposition to hyperkalyant result of these characteristics is a duration of
aemial®!l Precautions should also be taken whemyction that is longer than that of other ACE inhibi-
coadministering trandolapril with lithium (as the tors_ Trandolapril provides effective 24-hour BP
elimination of lithium may be reduced), probene- c,ntro| when administered once daily and such ad-
cid (as the combination may augment renal excreministration may increase compliance. It should be
tion of uric acid) and narcotics, antipsychotics and, g that other ACE inhibitors are also adminis-

antidepressants (_beciuéllse of an increased risk of o4 on a once-daily basis, but comparative studies
postural hypotensiorij? indicate that trandolapril maintains BP reduction
i for longer than enalapril when a dose is omitted.
7. Place of Trandolapril The trough/peak ratio for trandolapril 2mg once
in the Management of daily was consistently50% (50 to 100%), and this
Cardiovascular Disorders effect was maintained for SBP after a missed dose
_ in 1 study. Trough/peak ratics50% after once-
7.1 Hypertension daily administration have been reported for cilaza-

ACE inhibitors are now established as an im-Pril: enalapril, fosinopril and ramipril.
portant class of antihypertensives and are widely UP t0 50% of patients with mild to moderate
prescribed. The 1997 Sixth Report of the Joint NalyPertension require more than 1 antihyperten-
tional Committee of Prevention, Detection, Evalu-SiV€ agent to achieve and sustain BP corittg)
ation, and Treatment of High Blood Pressure (JNC-Therefore, combination therapy is an important
VI) recommends ACE inhibitors as first line agents@Spect of disease management. The aim of combin-
in patients with hypertension and concomitant LV ing 2 agents with different modes of action is to
dysfunction, CHF or coronary artery disease (CAD),increase antihypertensive efficacy while decreas-
and in patients with diabetic nephropa@®.JNC-  ing the likelihood of adverse events which may
VI also recommends long acting formulations thatoccur with higher doses of monotherd.t has
provide 24-hour efficacy for reasons of increasedoeen shown that trandolapril can be effectively com-
compliance, possible decreased costpatimer BP  bined with hydrochlorothiazide, nifedipine SR and
control and protection against the risk of hypertenverapamil SR. This latter combination has been
sive crisis after arising from overnight sleep. extensively studied and consistently reduces BP to

For optimal control of hypertension, BP needsa greater extent with a trough/peak ratio higher
to be consistently reduced over a full 24-hourthan monotherapy with either agent.
period without increasing variability in BP itself, Trandolapril produces effective BP control in
i.e. BP still follows the normal circadian cycle, Black patients (albeit at higher dosages than those
with a lower BP during sleep and the ability to in- needed in White patients) and in overweight pa-
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tients. Trandolapril is also as effective in elderly A substantial long term survival benefit with
(=65 years) as younger (<65 years) patients withACE inhibitor therapy initiated several days after
hypertension. MI has also been shown in patients with LV dys-
One of the most important advantages of ACEfunction without CHF in the SAVE trid?3! and in
inhibitors over other antihypertensive agents ispatients with CHF with or without LV dysfunction
their relative lack of adverse effects, including in the AIRE study8’ Moreover, a significant short
metabolic effects, and trandolapril has a tolerabilterm benefit was also demonstrated when ACE
ity profile typical of the class. Trandolapril is awell inhibitors were administered unselectively to all
tolerated and effective long term antihypertensivepatients without contraindications within 24 hours
agent for patients with diabetes mellitus, and im-of M| in 1S1S-4921 and GISSI-3911
proves renal function in these patients. A recent report by the ACE Inhibitor Myo-
The majority of ACE inhibitors are eliminated cardial Infarction Collaborative Group, who con-
primarily via the kidneys and dosage adjustmentsjucted a systematic overview of 4 megatrials
are required in patients with moderate to sever¢G|SS|-3, 1SIS-4, CONSENSUS-II (Cooperative
impairment of renal functiof#*! However, a com-  New Scandinavian Enalapril Survival study) and
pensatory mechanism is evident for trandolapril andccs-1 (Chinese Cardiac Studi}:?2 has helped
fosinopril, which have a dual biliary/renal route of tq clarify the issue of timin§® The recommenda-
eliminationl?®8% Therefore, in general, trandola- tjon of this collaborative group was for the early
pril dosage adjustments are only required in payday 1 or 2 after MI) initiation of ACE inhibitor
tients with severe renal or hepatic failure. therapy in patients with acute MI. However, there
was less unanimity within the group concerning
patient selectiof?>%] One suggested strategy was
to administer early ACE inhibitor therapy to all

ACE inhibitors are now established therapy in patients without contraindications until discharge

the early management of patients after acutd’©m hospital or for a few weeks, and then to
MI.[51.65.86-94] owever, there is ongoing debate continue therapy long term only in patients at high

over which patients should be selected for treat!iSk of complications, i.e. with extensive LV dam-
ment with these agents and the timing of adminis89€ or CHF. An alternative strategy suggested by
tration of ACE inhibitordse! this group was the early initiation of ACE inhibitor

The TRACE study showed an early and IoerSist_therapy pnly in high risk patien_ts, e.g. those with
ent reduction in mortality among patients with re- &N anterior infarct or tachycardia. _
duced LV function receiving trandolapril starting 10 examine the issue of whether patients at
3 to 7 days after an acute MI. Furthermore, tranlower risk would also benefit from ACE inhibitor
dolapril significantly reduced the risk of the sec- therapy, the Prevention of Events with ACE Inhi-
ondary endpoints of cardiovascular mortality, bition (PEACE) study is being conducted by the
sudden death and CHF compared with placebo. AlNational Heart, Lung and Blood Institute in the
though the reduction in risk of reinfarction with US on the efficacy and tolerability of trandolapril
trandolapril compared with placebo was not statisin patients with CAD and preserved LV function
tically significant in TRACE, it should be noted (LVEF 240%)/°7] The primary endpoint of the
that the definition of recurrent Ml in this study PEACE study is the incidence of cardiovascular
was strict. The TRACE study is also significant in death, nonfatal Ml or the need for coronary re-
that benefits were seen in patients followed for 2vascularisation procedures. 8100 patients will be
to 4 years and that it enrolled a substantial 25% oénrolled from 208 centres to ensure a 90% power
all screened patients, i.e. exclusion criteria werdo detect a 10% relative reduction in this primary
minimal. outcome, assuming a 19% incidence of this end-

7.2 Post-Myocardial Infarction
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point in the control group. Enrolment has com-study will determine its potential as a cardioprotec-

menced and the study is expected to be completetive agent in patients with CAD and preserved LV

in the year 20087.98] function. Thus, trandolapril represents an effective,
Cardiovascular disorders are a major publicwell-tolerated and convenient treatment option for

health issue in all industrialised countries and thepatients with mild to moderate hypertension or LV

development of cost-effective strategies for thesystolic dysfunction after M.

management of patients with Ml appears to be
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