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FIXED-DOSE COMBINATION ANTIHYPERTENSIVE
THERAPY WITH TRANDOLAPRIL/VERAPAMIL: A
META-ANALYTIC COMPARISON AGAINST
MONOTHERAPY
Michelle A Faulkner, Daniel E Hilleman. Pharmacy Practice,
Creighton University School of Pharmacy, Omaha, NE.

Purpose: The majority of patients with hypertension require combination
therapy to acheive their BP goals. Fixed-dose combination therapy
(FDCT) may improve BP lowering and response rates without an in-
crease in side effects. The purpose of this study was to compare the BP
lowering effects, response rates, and side effects of FDCT with mono-
therapy.

Methods: A MEDLINE search was conducted to identify randomized
controlled trials with the FDCT trandolapril/verapamil. Studies with
adequate design and sample size were pooled using standard meta-
analytic techniques. Systolic BP (sBP), diastolic BP (dBP), response
rates (RR), all side effects (SE ALL) and side effects resulting in drug
discontinuation (SE DC) were compared between FDCT trandolapril/
verapamil (T/V) and verapamil monotherapy (V) and trandolapril mono-
therapy (T). Outcomes were compared statistically using a ‘t’ test
corrected for mutiple comparisons.

Results: A total of 20 randomised controlled trials were included in
the analysis. There were 11 cohorts with V, 9 with T, and 20 with T/V.
A total of 696 patients were included in the V cohorts, 493 in the T
cohorts, and 1365 in the T/V cohorts. When V and T were compared,
there were no signficant differences between the groups with regard to
sBP, dBP, or RR. T had significantly lower rates of SE ALL and SE DC
than V (p � 0.05). T/V produced significantly greater sBP and dBP
reductions with a greater RR than both V and T (p � 0.05). The incidence
of SE ALL and SE DC were not different between T and T/V. However,
the incidence of SE AL and SE DC were significantly higher with V and
T/V (p � 0.05).

Conclusions: FDCT with V/T was significantly more effective than V
and T with regard to BP lowering and RR. SE ALL and SE DC were not
different between T/V and T. SE ALL and SE DC were significantly
greater with V compared to T and T/V. T/V should be considered a safe
and effective FDCT product.
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Rationale: The use of fixed-dose combination antihypertensive agents
(FDC) should improve compliance, increase achievement of blood pres-
sure (BP) goals, and may reduce the costs of therapy. The use of FDC for
initial therapy of hypertension (HTN) has historically been discouraged.

Objective: To evaluate the cost-effectiveness of a FDC (trandolapril/
verapamil, Tarka®) as initial therapy in high-risk hypertensive patients
(pts).

Methods: The short-term outcomes and costs of therapy of 25 high-
risk pts (hypertension plus one or more cardiovascular risk factors)
receiving FDC was compared to 250 high-risk hypertensive pts initiated
on monotherapy. Pts receiving FDC were followed prospectively and
data from the 250 monotherapy pts was collected retrospectively. BP
control was defined as � 140/90 mmHg. Costs evaluated included drug
acquisition (WAC), clinic visits, laboratory tests, and diagnostic proce-
dures. Achievement of BP goals, absolute changes in BP (mmHg), and
side effects were also evaluated.

Results: Baseline clinical characteristics and BP was not different
between the groups. Of the 25 pts on FDC, 18/25 (72%) pts achieved BP
control on that therapy compared to 35% (88/250) on monotherapy.
Addition of another antihypertensive agent to FDC controlled BP in 88%
(22/25) of pts, while 64% (160/250) of monotherapy pts were controlled
with the addition of a second drug. The FDC group received an average
of 1.32 treatments (FDC counted as a single therapy) compared to 1.99
treatments for monotherapy pts. At the end of 3 months, 24/25 (96%)
FDC pts had BP control compared to 190/250 (76%) monotherapy pts.
Side effects were reported in 32% of FDC pts compared to 45% of
monotherapy pts. Average BP reduction was the same at 3 months in
both groups. At 3 months, drug acquisition costs were the same in both
groups, but the costs of clinic visits, laboratory tests, and diagnostic
procedures were less in FDC pts compared to monotherapy pts.

Conclusions: The use of FDC as initial therapy reduces the number of
treatments and costs during the first 6 months of therapy. Costs after this
time (predominated by drug acquisition costs) are expected to be similar
between the groups. FDC should be considered as a potential first-line
therapy in high-risk hypertensive pts who typically require multiple drugs
to control BP.
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EFFECTS OF TELMISARTAN
HYDROCHLOROTHIAZIDE COMBINATION VERSUS
NIFEDIPINE GITS ON BLOOD PRESSURE AND
SYMPATHETIC ACTIVITY IN HYPERTENSION
Roberto Fogari, Amedeo Mugellini, Andrea Rinaldi, Carlo Pasotti,
Elena Fogari, Luca Corradi, Paola Preti. Department of Internal
Medicine and Therapeutics, University of Pavia, Pavia, Italy.

Aim: to compare the effects on ambulatory blood pressure and plasma
norepinephrine levels of a once-daily telmisartan 80 mg/hydrochlorothi-
azide (HCTZ) 12,5 mg free combination versus nifedipine GITS 60 mg
in patients with mild to moderate hypertension.

Methods: one hundred and twenty patients with sitting diastolic blood
pressure (DBP) � 95 and � 110 mm Hg at the end of a 2-week wash-out
period were randomized to telmisartan 80 mg � HCTZ 12,5 mg free
combination o.d. (n � 60) or nifedipine GITS 60 mg o.d. (n � 60) for 12
weeks, according to a prospective, open-label , blind end-point (PROBE),
parallel-group design. At the end of the wash-out and after 12 weeks of
active treatment, 24-hour non invasive ambulatory BP monitoring
(ABPM) was performed, and plasma NE levels (by HPLC) were as-
sessed.

Results: both telmisartan � HCTZ and nifedipine GITS had a clear-
cut antihypertensive effect. However, the free combination showed sig-
nificantly better antihypertensive efficacy compared with that of
nifedipine monotherapy as demonstrated by the 24-h, day-time and
night-time ambulatory BP values as shown in the table. The percentage
of normalized patients was 81% with the combination and 64% with
nifedipine. Despite similar trough to peak ratio, the smoothness index
was significantly higher with the fixed combination, suggesting a more
homogeneous antihypertensive effect. A significant increase in plasma
NE levels was observed after treatment with nifedipine ( � 24% at 12
weeks) but not with telmisartan � HCTZ.

BP, Response and Side Effects with V, T, and T/V

Drug Number sBP (mmHg) dBP (mmHg)
Response
(%)

SE ALL
(%)

SE DC
(%)

Verapamil 696 9.2 7.2 45 47 17
Trandolapril 493 12.6 9.5 57 24 3
T/V 1365 19.3 13.8 74 28 3
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Conclusions: these results indicate that the telmisartan 80 mg /HCTZ
12,5 mg combination provides more sustained and homogeneous BP
control than nifedipine GITS 60 mg in hypertensive patients, without
producing reflex sympathetic activation.

Key Words: Telmisartan-Hydrochlorothiazide, Ambulatory Blood Pres-
sure, Norepinephrine
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ON CARDIOVASCULAR OUTCOMES IN PATIENTS
TREATED FOR HYPERTENSION WITH LVH.
Eigil Fossum, Gilbert Gleim, Sverre E. Kjeldsen, Stevo Julius, Richard
B. Devereux, William E. Brady, Björn Dahlöf. Department of
Cardiology, Ullevaal University Hospital, Oslo, Norway; Merck
Research Laboratories, Merck & Co., Inc., West Point, PA;
Department of Internal Medicine, University of Michigan Medical
Center, Ann Arbor, MI; Division of Cardiology, Cornell Medical
Center, New York, NY; Department of Medicine, Sahlgrenska
Hospital/Ostra, Goteborg, Sweden.

Observational studies and meta-analyses have provided epidemiological
evidence for a protective effect of physical activity (PA) from cardiovas-
cular mortality. The Losartan Intervention For Endpoint reduction in
hypertension (LIFE) study randomized 9193 patients with hypertension
and electrocardiographic evidence of LVH to treatment based on either
losartan or atenolol. The primary composite outcome (PCO) was cardio-
vascular mortality, MI or stroke, and patients were followed for a mean
of 4.8 years. At enrollment 9185 patients completed a questionnaire that
asked if they had no physical activity (NONE, n�2020), � 30 minutes,
2 times/week (LOW, n�2407) or � 30 minutes, 2 times/week (MOD,
n�4758). At the end of follow-up or last visit before PCO blood pressure
was similar among the three PA groups. Nevertheless, PA documented at
baseline was associated with apparent protection from cardiovascular
endpoints. The table illustrates the hazard ratios (HR and p-value), for
LOW and MOD exercisers compared to NONE, adjusted for smoking
status, alcohol intake, sex, age and race for PCO, CV death, Stroke
(fatal/nonfatal) and MI (fatal/nonfatal). Overall in LIFE, the group
treated with losartan had a reduced risk for PCO (p � 0.021) and stroke
(P�0.001), but there was no statistically significant interaction (p �

0.60) of treatment with PA group for any outcome. We conclude that
patients with documented LVH being treated for hypertension who
achieved even a moderate level of physical activity (� 30 minutes, 2
times/week) at baseline suffered significantly fewer cardiovascular events
compared to those who were less physically active. PA level did not
appear to affect the treatment difference between losartan and atenolol.
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LOSARTAN OR ATENOLOL. ICARUS, A LIFE
SUBSTUDY
Eigil Fossum, Michael Hecht Olsen, Aud Hoieggen, Kristian Wachtell,
Henrik Mikael Reims, Hans Ibsen, Stevo Julius, Sverre E Kjeldsen.
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Dept. of Clinical Physiology and Nuclear Medicine, Glostrup
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University Hospital, Oslo, Norway; Dept. of Internal Medicine,
Glostrup University Hospital, , Denmark; Dept. of Internal Medicine,
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Plasma catecholamines are linked to the pathogenesis of hypertension
and intervention with beta-blockers reduces cardiovascular mortality and
morbidity. In the LIFE study, the angiotensin receptor blocker losartan
reduced cardiovascular endpoints significantly better than the beta-
blocker atenolol. Thus, for the first time one drug was shown superior to
another in hypertension. The present study examines the effects of
atenolol vs. losartan treatment on plasma catecholamine levels at rest and
during a hyperinsulinemic, glucose clamp in a cohort of 86 LIFE patients.
Epinephrine levels increased significantly from baseline to year 1
(p�0.0001) and also during hyperinsulinemia (p�0.0001). Norepineph-
rine levels did not change significantly from baseline to year 1, but
increased significantly during hyperinsulinemia both at baseline and at
year 1 (p�0.0001). There were no differences in plasma catecholamine
levels or the relative change between the two treatment arms at any stage.
In a subset of patients (n�42) also examined at year 2 and 3, these
findings were confirmed during long term treatment. Thus, losartan had
a comparable effect on plasma catecholamines to the beta-blocker ateno-
lol in patients with hypertension and left ventricular hypertrophy both at
rest and during hyperinsulinemia. We find it unlikely that a difference in
sympathetic activity explains the outcome benefits of losartan over ateno-
lol in the LIFE study.
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TREATMENT OF HYPERTENSION IN PATIENTS
WITH DIABETES MELLITUS: INITIAL LOSARTAN/
HYDROCHLOROTHIAZIDE COMBINATION VERSUS
RAMIPRIL MONOTHERAPY
Jonathan Fox, Kellie Leight, Santosh Sutradhar, Gilbert Gleim, Laura
Demopoulos, Andrew Lewin, George Bakris. Merck Research
Laboratories, Merck & Co., Inc., West Point, PA; National Research
Institute, Los Angeles, CA; Department of Preventative Medicine, Rush
University, Chicago, IL.

Background: Under the current stepped care paradigm, fewer than
20% of patients with diabetes mellitus (DM) and hypertension (HTN)
attain goal blood pressure of �130/80 mmHg. We performed a random-

Main Results

24 hours Daytime Nightime

�SBP (mmHg)
Combination � 14.5 � 15.2 � 14.9
Nifedipine � 13.1* � 14.0* � 10.5*
�DBP (mmHg)
Combination � 10.1 � 10.3 � 10.0
Nifedipine � 8.5* � 9.8 � 7.8*

* p � 0,05 vs combination

PA Group PCO CV death Stroke MI

NONE 1 1 1 1
LOW 0.96 (0.616) 0.82 (0.088) 1.06 (0.643) 1.03 (0.853)
MOD 0.69 (�0.001) 0.49 (�0.001) 0.77 (0.018) 0.76 (0.035)

Plasma Catecholamines at Rest and During Glucose Clamp

Atenolol
at rest

Losartan
at rest

p (between
groups)

Atenolol
during
glucose
clamp

Losartan
during
glucose
clamp

p (between
groups)

Epinephrine
(nmol/L)

(n � 46) (n � 40) (n � 46) (n � 40)

Baseline 0.30 (0.1) 0.31 (0.1) n.s. 0.39 (0.1)* 0.38 (0.2)* n.s.
Year 1 0.39 (0.1) 0.36 (0.2) n.s. 0.43 (0.2)* 0.43 (0.2)* n.s.
p (baseline vs

year 1)
�0.0001 �0.0001 n.s. n.s.

Norepinephrine
(nmol/L)

Baseline 1.54 (0.5) 1.43 (0.5) n.s. 1.92 (0.6)* 1.78 (0.7)* n.s.
Year 1 1.61 (0.5) 1.61 (0.7) n.s. 1.84 (0.6)* 1.91 (0.8)* n.s.
p (baseline vs

year 1)
n.s. n.s. n.s. n.s.

Mean(SD). n.s. � not significant. * p � 0.0001 vs at rest.
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