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    Effi cacy and tolerability of 
lercanidipine in patients with 
hypertension: results of a 
Phase IV study in general practice  
    Michel     Burnier†      &                Urs E     Gasser      
         †University of Lausanne, Service de N é phrologie et Consultation d ’ Hypertension  ,   Rue du Bugnon 17  , 
  CHUV  ,   1011 Lausanne, Switzerland    

 Introduction: Calcium antagonists are very effective drugs, recommended as 
first-line therapy in hypertension. However, their large use in clinical practice 
is often limited by a high incidence of peripheral oedema. Calcium antago-
nists of the third generation, such as lercanidipine, have been shown to be 
as effective as first- and second-generation calcium antagonists, while 
showing a better side-effect profile. Objective and methods: The purpose of 
the present Phase IV study was to investigate the efficacy and tolerability of 
lercanidipine in a large unselected population of hypertensive patients man-
aged in private practice in Switzerland. A total of 504 physicians participated 
in this survey and 2199 patients were included. Treatment with lercanidipine 
was introduced at a dose of 10 mg and titration to 20 mg was optional 
according to the physician ’ s decision. Evaluations of blood pressure control 
and tolerability were made after 4 and 8 weeks. Results: The results of the 
present study show that lercanidipine is an effective and well tolerated anti-
hypertensive agent in newly treated hypertensive patients. In this group of 
patients, 63% reached the target blood pressure ( £  140/90 mmHg) with ler-
canidipine alone. Lercanidipine is also an effective alternative in patients who 
are insufficiently controlled with another therapy, or in patients not tolerat-
ing other calcium channel blockers. Finally, lercanidipine is well-tolerated, 
with a very low rate of drop-out (1  –  2%) because of adverse events, and a 
low occurrence of peripheral oedema. Conclusion: Lercanidipine is an 
effective and well tolerated calcium channel blocker of the third generation. 
This new calcium antagonist represents a very useful tool to improve blood 
pressure control in the community.  

  Keywords:   blood pressure control  ,   calcium antagonists  ,   diabetes  ,   hypertension  ,   side effects  
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       1.   Introduction 

 Despite the wide choice of treatments available for the management of hypertensive 
patients, several surveys have repeatedly demonstrated that  <  30% of hypertensives 
have a normalised blood pressure according to international guidelines 
( <  140/90 mmHg, and  <  130/80 mmHg for hypertensive patients with diabetes or 
renal diseases with proteinuria)     [1] . As morbidity and mortality derived from 
hypertension are strongly linked to the level of systolic (SBP) and diastolic blood 
pressure (DBP), as well as to the presence of other cardiovascular risk factors     [2] , 
the need to improve the quality of blood-pressure control in populations is crucial 
in order to reduce the persisting high risk of cardiovascular complications and 
target-organ damages. 
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 Several factors have been identified that account for the 
relatively low percentage of patients achieving adequate 
blood-pressure control. These include the physicians ’  inertia 
and the patients ’  adherence to long-term therapy     [3] . In fact, 
both of these factors are markedly influenced by the efficacy 
and tolerability of antihypertensive drugs used as first-line 
treatments. Indeed, physicians are more likely to initiate a 
treatment and maintain it if the drug is effective and well 
tolerated. Similarly, studies have demonstrated that the 
likelihood that a patient remains under the prescribed therapy 
depends on the tolerability profile of the drugs and on the 
ability of the drug to lower blood pressure effectively and 
rapidly     [4] . In this respect, calcium channel blockers (CCBs) 
are recognised as very effective antihypertensive therapies, 
and recent, large, clinical trials have demonstrated their 
ability to reduce cardiovascular events     [5-8] . However, the 
efficacy of calcium channel blockers is often limited by 
the occurrence of peripheral oedema, which can affect up to 
30% of patients when the calcium antagonists is given 
alone, or  ∼  20% when combined with a blocker of the 
rennin – angiotensin system     [5,8] . 

 Lercanidipine is a long acting, lipophilic, dihydropyridine 
(CCB) of the third generation, with a high vascular 
selectivity     [9,10] . The most prominent benefit of these 
pharmacological characteristics is a marked reduction in the 
incidence of peripheral oedema. This has been demonstrated 
by a drop-out rate (due to oedema) of 1.9% with lercanidip-
ine as compared with a 7.5% drop-out rate with amlodipine 
in one randomised, double-blind comparative study     [11] ; 
as well as a likelihood to develop peripheral oedema which 
is reduced by 50% in patients who already experienced leg 
oedema with another dihydropyridine CCB     [12] . Lercanidipine 
has a long-lasting effect with a uniform effect over 24 h     [10] . 
The efficacy and safety of lercanidjpine have been, to a large 

extent, studied in mild and moderate hypertension at doses 
ranging between 10 and 20 mg once daily     [10] . The results of 
these studies have shown that 10 mg is the initial effective 
antihypertensive dose. The overall findings of randomised 
controlled trials performed with this compound are that 
lercanidipine is as effective in lowering blood pressure as 
other dihydropyridine calcium antagonists, but with an 
improved tolerability profile when compared with the first 
and second generations of CCB. 

 The purpose of the present Phase IV study was to 
investigate the efficacy and tolerability of lercanidipine in a 
large unselected population of hypertensive patients managed 
in a private practice in Switzerland.  

  2.   Patients and methods 

 The present investigation was a post-marketing surveillance 
conducted in general practices in Switzerland, as a prospec-
tive, non-interventional, observational study. General 
practitioners (GPs) from the three linguistic regions of 
Switzerland were asked to document their daily routine in 
the treatment of hypertensive patients with lercanidipine. 
GPs were asked to fill in a baseline visit form for every 
patient, and to document the efficacy and tolerability profile 
of the drug after 4 and 8 weeks of treatment. There was no 
specific financial incentive except for the reimbursement of 
the time needed to fill in the case report forms. The drug was 
prescribed as usual. No free samples of drugs were given. 
Physicians had to document two arterial blood pressure 
measurements at every visit, and to report concomitant anti-
hypertensive medication and adverse events, as well as changes 
or discontinuation of treatment. BP could be assessed by 
two methods: either conventional methods or oscillo metric 
measurements, using the Microlife Average Mode     [13] , 

Table 1. Patient population and baseline demographics in subpopulations.

Newly treated Add-on therapy Substitution therapy

Insuffi cient effi cacy* Adverse events*

Number of patients 683 844 343 320

% of total patient population 31 38 16 14

Females (%) 49 54 51 57

Age (mean ± standard deviation) 58 (13) 66 (12) 66 (13) 69 (12)

Patients ≥ 65 years old (%) 27 54 56 64

Patients with diabetes (%) 10 22 20 18

Reason for change at baseline‡

Insuffi cient effi cacy (%) NA 93 100 18

Adverse events (%) NA 0 16 100

*In some records the reason for substitution was “other”. 
‡In some cases no reason, other reasons or more than one reason for change was indicated. 
NA: Not applicable.
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Table 2. Antihypertensive treatments in subgroups.

Newly treated 
hypertensives

Add-on 
therapy

Substitution therapy

Due to insuffi cient effi cacy Due to adverse events

Baseline treatment

Lercanidipine dose*

10 mg
20 mg

98 
 2

98
 2

90
10

89
11

Monotherapy with lercanidipine 98 – 56 38

Combination of lercanidipine with:
1 AHT 
2 AHT 
3 AHT 
4 AHT

 2 
 0 
 – 
 –

40 
45 
15 
 0

20 
17 
 6
 1

25 
25 
11 
 1

Combination with*: 
AA 
ACE 
BB 
D

 0 
 1 
 1 
 1

49 
29
34 
60

21 
11 
17 
23

27 
16 
25 
42

Treatment at visit 3

Lercanidipine dose* 
10 mg 
20 mg

61 
35

64 
31

47 
47

60 
36

Monotherapy with lercanidipine 86 – 52 35

Combination of lercanidipine with:
1 AHT 
2 AHT 
3 AHT 
4 AHT

 9
 2
 0
 –

36 
42 
17 
 0

22 
18 
 7
 1

27 
26 
11 
 1

Combination with‡ 
AA 
ACE-I 
BB 
D

 4
 2
 3
 5

49 
28 
33 
58

25 
10 
19 
26

27 
17 
26 
42

All fi gures are in % of patients who were on anti-hypertensive treatments (AHT), angiotensin-II-antagonists (AA), angiotensin converting enzyme inhibitors (ACE-I), 
β-blockers (BB) or diuretics (D). 
*Some missing recordings. 
‡Multiple combinations possible.

Table 3. Changes in blood pressure and heart rate from baseline according to sex, age and diabetes.

Gender Age Co-morbidity

Females Males < 65 y ≥ 65 y Non-diabetic Diabetic

∆SBP (mmHg) -26 ± 15 -24 ± 14 -24 ± 15 -29 ± 15 -25 ± 15 -21 ± 11

∆DBP (mmHg) -14 ± 9 -14 ± 9 -14 ± 9 -13 ± 9 -13 ± 11 -11 ± 7

Normalised BP 
(≤140/90 mmHg)

66% 61% 65% 60% 63% (≤ 140/≤ 90) 11% (≤ 130/≤ 80)

HR (beats/min) -2 ± 10 -2 ± 10 -2 ± 10 -1 ± 10 -2 ± 10 -3 ± 8

DBP: Diastolic blood pressure; HR: Heart rate; SBP: Systolic blood pressure.
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Figure 1. Systolic and diastolic blood pressure levels in the three sub-populations of the study: i) treatment initiation patients 
(circles: n = 683); ii) patients with lercanidipine as add-on therapy (squares: n = 844); iii) patients taking lercanidipine as 
substitution due to insuffi cient effi cacy on previous treatment (triangles: n = 343).

Figure 2. Proportion of patients with blood pressure £ 140/90 mmHg in the four patient groups at baseline, and during 
treatment (results shown for non-diabetic patients only).
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which was validated according to standards of the European 
Society of Hypertension. Physicians could use one or the 
other method, but had to keep the same method throughout 
the observation period. 

  2.1   Patient selection 
 All patients with newly diagnosed, mild-to-moderate 
hypertension, or with treated hypertension requiring a 
change of medication according to the GP, and who were 
administered lercanidipine, were considered for the survey. 
There were neither demographic nor clinical exclusion 
criteria. The only condition to participate was that patients 
should not have been pretreated with lercanidipine. 

Treatment with lercanidipine was introduced at a dosage of 
10 mg and titration to 20 mg was optional according to the 
physician ’ s discretion.  

  2.2   Statistics 
 After collection of anonymous data by fax transmission, 
routine data quality-checks were performed. Clinical data 
were entered on an SAS database and analyses were performed 
using descriptive statistics (analysis of variance for repeated 
measurements and Student t-tests). All included patients were 
analysed for safety. Clinical efficacy was evaluated in patients 
who had a baseline measurement and an end of treatment 
documentation (visit 3 or premature termination).  
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  2.3   Defi nition of therapeutic targets 
 Response to treatment was defined as reaching a SBP 
 ≤  140 mmHg and/or a DBP  ≤  90 mmHg, or a reduction of 
SBP by  ≥  10 mmHg and DBP  ≥  5 mmHg. In real-life 
practice, however, the objective should be the normalisation 
of systolic ( <  140 mmHg) and diastolic BP ( <  90 mmHg). 
Therefore, how often these targets were achieved was also 
investigated ( <  140 mmHg SBP and  <  90 mmHg DBP 
or both). Physicians were informed of the target BP in 
non-diabetics and diabetics.   
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Figure 3. Changes in systolic and diastolic blood pressure 
in patients with: i) ‘stable dose’ of 10 mg lercanidipine at 
visit 3 (diamonds; n = 1405); and ii) ‘titration’ to 20 mg 
lercanidipine at visit 2 (circles; n = 509).

  3.   Results 

  3.1   Patient population 
 A total of 504 physicians participated in this survey and 
2199 patients were included: 1963 of them completed the 
observational study (89.3%). A total of 186 patients (8.4%) 
prematurely terminated the study: 31 patients (1.4%) due to 
insufficient blood pressure control, 80 patients (3.6%) due to 
CCB-specific adverse events (ankle oedema, flush and 
headache) and 75 patients (3.4%) due other adverse events (AE). 
A total of 50 patients (2.3%) were classified by physicians 
as  ‘ lost to follow-up ’ . Lercanidipine was administered to 
hypertensive patients as first-line treatment, as  ‘ add-on ’  or as 
 ‘ substitution ’  in respectively 31.1, 38.4 and 30.6% of the 
patients (p  =  non-significant).  

  3.2   Demographics 
 The patient population consisted of 54% females and 46% 
males, with a mean age of 64.2 (median: 64.0, a range of 
18 to 99, standard deviation [SD]  =  13.0) including a total 
of 18% of patients with diabetes. In the group of newly diag-
nosed patients, the average age of patients (58.4  ±  12.7 years), 
the proportion of patients older than 65 years (27.4%) and 
the proportion of patients with diabetes (10.0%) were lower 
than in the  ‘ add-on ’  and  ‘ substitution ’  groups, as shown in 
 Table 1 . The previous antihypertensive drugs were substituted, 
to an equal proportion, due to insufficient treatment (15.4%) 
and due to AEs (14.1%). BP was measured in 39% of the 
patients using the Microlife Average Mode.  

  3.3   Treatments 
 In newly treated patients, initiation of therapy was generally 
performed using lercanidipine mono-therapy (98%) at the 
dose of 10 mg (98%) as shown in  Table 2 . At visit 3 
(8 weeks later), 39% of these patients were on 20-mg lercani-
dipine and 13.5% needed a combination with another 
antihypertensive drug. Lercanidipine was introduced as  ‘ add-
on ’  at a dose of 10 mg in 98% of the patients. The propor-
tion of patients with a combination of 2  –  5 antihypertensive 
drugs, and the proportion of the various antihypertensive 
classes are shown in  Table 3 . At visit 3, the number and types 
of combinations were comparable to baseline, but the propor-
tion of patients with a 20-mg dose of lercanidipine increased 
to 36%. Substitution of an antihypertensive drug by 
lercanidipine, either due to insufficient efficacy or AEs, was 
performed in the majority of patients using 10 mg of 
lercanidipine. The proportion of patients with a 20-mg dose 
at visit 3 was 47% among patients with so-called insufficient 
efficacy and 36% in patients who switched therapy because 
of AEs. The proportion of patients with a mono-therapy 
or a combination of 2  –  5 antihypertensive drugs, and the 
proportion of the various antihypertensive classes were similar 
at visit 3, and at baseline ( Table 2 ). The average duration of 
lercanidipine administration (baseline to visit 3) was 63 days 
and was similar in all 3 subpopulations.  

Table 4. Premature termination of treatment due to 
adverse events in the three patient groups.

Initiation 
(n = 683)

Add-on 
(n = 844)

Substitution 
(n = 672)

Premature termination 
of treatment due to 
adverse events

4.4 7.8 8.8

Ankle oedema 0.6 1.9 3.0

Headache 0.6 1.1 1.1

Flush 0.4 1.3 0.6

Others 2.8 3.8 4.3

All fi gures in % of patients.
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  3.4   Effi cacy 
 The changes in blood pressure induced by lercanidipine 
in the three subgroups ( ‘ treatment initiation ’ ,  ‘ add-on ’  
and  ‘ substitution ’  groups) are presented in  Figure 1 . 
Mean systolic and diastolic BP and heart rate for all included 
patients (n  =  2199) were 162  ±  18 mmHg, 94  ±  10 mmHg 
and 75  ±  10 b/min, respectively. Significant and 
comparable decreases in BP were observed in all three 
groups, resulting in an overall reduction of 22  ±  18 and 
11  ±  10 mmHg. At visit 3, mean BP reductions compared 
with baseline were similar in all 3 subpopulations for SBP 
(25  ±  15, 25  ±  18 and 21  ±  18 mmHg) and DBP 
(13  ±  9, 12  ±  10 and 11  ±  10 mmHg), respectively. No 
difference in heart rate was observed in the population of 
included patients, nor in one of the subpopulations. 
The overall response rate (defined as a decrease in SBP 
by  ≥  10 mmHg and DBP by  ≥  5 mmHg) was 71.8%, 
and the proportion of patients with a normalised BP 
(SBP  ≤  140 and DBP  ≤  90 mmHg) was 58.9% in all patients 
without diabetes (n  =  1811). The baseline SBP and DBP in 
the group  ‘ substitution due to AE ’  were lower compared with 
the other 3 treatment groups (150  ±  17 and 87  ±  11 mmHg, 
respectively). However, the mean SBP and DBP at visit 
3 were similar (138  ±  12 and 87  ±  11 mmHg, respectively) 
compared to the other treatment groups. 

 In newly treated patients, the percentage of patients who 
normalised their BP was 63.1% ( Figure 2 ). In the  ‘ add-on ’ , 
this percentage was 1.8% at baseline (before administration 
of lercanidipine) and increased to 54.3% with the addition 
of this calcium antagonist. In the  ‘ substitution due to 
insufficient efficacy ’  group, the percentage of patients 
achieving a normalised BP increased from 4.4 to 56.6%, and 
in the  ‘ substitution due adverse events ’ , group the same 
percentage raised from 36.5 to 63.6%. Thus, the percentage 
of non-diabetic patients reaching the target blood level 
(SBP  ≤  140 and DBP  ≤  90 mmHg) in newly treated, 
add-on therapy and substitution therapy groups was 
63.1, 54.3 and 56.6%, respectively. With the cutoff BP set at 
 <  140 and  <  90 mmHg, the overall response percentage was 
35%. Some physicians used an automated device to monitor 
BP, whereas others used the conventional ausculatory method 
of a sphygmomanometer. The percentage of patients 
achieving the target of SBP  ≤  140 mmHg and/or a DBP 
 ≤  90 mmHg was slightly greater among physicians using the 
conventional sphygmomano meter, suggesting a clear digit 
preference with this method. When targets were defined 
as  <  140 and  <  90 mmHg, no difference was found between 
the two methods. 

  Table 3  shows that lercanidipine induced comparable changes 
in BP and heart rate in young and elderly hypertensives, in 
males and females and diabetics and non-diabetics, although 
in diabetics, the percentage of patients achieving the target 
BP is lower than in non-diabetics. 

  Figure 3  illustrates the changes in BP of all patients with a 
titration of lercanidipine from 10 to 20 mg at visit 2, and the 

results are compared with the changes in BP among patients 
with a stable dose of 10 mg lercanidipine. Mean baseline 
BP of these two subpopulations were similar, but the 
reduction at visit 2 was less marked in the subpopulation 
 ‘ titration ’  (-11  ±  16/-5  ±  10 mmHg) compared with the 
subpopulation  ‘ stable dose ’  (-19  ±  16/-9  ±  9 mmHg).  

  3.5   Tolerability 
 Premature termination of treatment due to insufficient efficacy 
was very low in all 3 subpopulations, and was in the range of 
1 to 2%. An overview of premature terminations is shown in 
 Table 4 . Premature terminations due to AEs for CCB-specific 
AEs, such as ankle oedema, headache or flush and  ‘ others ’,  
were lowest in the group of newly treated patients, and 
slightly higher in the  ‘ add-on ’  and  ‘ substitution ’  population. 

 In 320 out of the 2199 included patients (14.1%), 
lercanidipine was administered as substitution of another 
antihypertensive drug because of intolerable AEs with the 
previous treatment (Figure 4). The most prominent anti-
hypertensive classes responsible for the switch were the CCBs 
(66%) and the most prominent AE responsible for the change 
in therapy was ankle oedema (182 out of 211 AEs: 82.4%). 
The majority of the recorded AEs with drugs of the other 
classes were also class-specific, such as sleepiness, bradycardia 
and sexual dysfunction with  β -blockers, cough with 
angiotensin-converting enzyme inhibitors (ACE-I) and 
sodium/potassium-imbalance with diuretics. After substitu-
tion with lercanidipine, 90% of these patients continued their 
antihypertensive treatment with a good tolerability, whereas 
only 10% experienced an AE leading to termination of 
lercanidipine treatment. Of the 10 patients with ankle 
oedema on lercanidipine, 8 patients had exhibited ankle 
oedema with their previous CCB treatment.   

  4.   Discussion and conclusion 

 This non-interventional, observational study that enrolled 
2199 hypertensive patients and managed by  >  500 partici-
pating physicians in Switzerland is the second largest study 
conducted in the real world using the third generation 
calcium antagonist lecarnidipine. The results demonstrate:  

    •    That lercanidipine is an effective and well tolerated 
antihypertensive agent in newly treated hyperten-
sive patients. In this group of patients, 63% of patients 
reached the target blood pressure ( ≤  140/90 mmHg) with 
lercanidipine alone.    

  •    That lercanidipine is also an effective alternative in patients 
who are insufficiently controlled with another therapy or in 
patients who cannot tolerate other CCBs.   

   •    That lercanidipine is well-tolerated, with a very low rate 
of drop-out (1  –  2%) because of AEs.   

 The largest uncontrolled study conducted with lercanidipine 
was the ELLYPSE study ( Eficacia de Lercanidipino y su Perfil 
de Seguridad : a study of antihypertensive efficacy and 
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tolerability of lercanidipine in daily clinical practice), which 
included  ∼  9000 hypertensive patients followed in clinical 
practice     [14] . In this study, lercanidipine induced a significant 
decrease in BP of  ∼  19/13 mmHg after 12 weeks of 
treatment. In our study, which lasted 8  –  9 weeks, a similar 
overall change in BP was observed (-22/11 mmHg). 
Interestingly, the lercanidipine-induced reduction in BP 
was comparable in never-treated hypertensive patients and 
in patients who switched to lercanidipine either because of 
an insufficient BP control or because of side effects with the 
previous treatment. In newly treated patients, two thirds of 
the patients were on lercanidipine 10 mg, 86% of the patients 
were on monotherapy and 63% of patients had a BP 
 ≤  140/90 mmHg. Importantly, lercanidipine was effective 
in all categories of hypertensive patients (i.e., young and 
elderly, men and women and diabetics and non-diabetics). 
This latter observation confirms the results obtained in two 
previous studies involving elderly patients, the COHORT  
and the ELLE (Elderly and Lercanidipine) study     [15,16] . 
However, in diabetic patients, although the absolute change 
in BP induced by lercanidipine was comparable to that 
observed in non-diabetics, it was often not sufficient to 
achieve the recommended target BP of  <  130/80 mmHg. 

These data confirm the difficulty to reach these targets in 
diabetic patients, and further emphasise the need for 
combination therapies in this clinical situation. Of note, 
in diabetic patients, lercanidipine 20 mg has been reported 
to be as effective as 10 mg ramipril in lowering BP 
and microalbuminuria     [17] . 

 It is now well recognised that many hypertensive patients 
need more than 2 drugs to reach the target BP, particularly 
when this target is set at a lower level, such as in diabetics or 
renal-failure patients     [18] . In our survey, almost 50% of the 
patients received lercanidipine because BP was insufficiently 
controlled with a previous treatment. In this subgroup, 
lercanidipine was also very effective and enabled the improve-
ment of the percentage of well-controlled patients. It is note-
worthy that these patients were generally older, with a mean 
age of 69 years, and the proportion of diabetics was higher 
than among newly-treated patients (20  –  22% versus 10%). 
Nonetheless, lercanidipine was found to be effective in 
lowering BP in these patients. 

 One advantage of the third generation of CCBs is their 
improved tolerability profile. Thus, in a challenge/rechallenge 
study, lercanidipine was found to reduce the likelihood of 
developing peripheral oedema by 50% in patients who had 

Figure 4. Termination of previous anti-hypertensive treatment due to adverse events, switch to lercanidipine and tolerability 
profi le on treatment with lercanidipine (10 mg or 20 mg).
AA: Angiotensin-II-antagonists; ACE-I: Angiotensin converting enzyme inhibitors; BB: β-blockers; CCB: Calcium channel blockers; D: Diuretics.
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peripheral oedema with another CCB     [12] . In accordance 
with these observations, few patients developed peripheral 
oedema in our study. Thus, in pretreated patients, 
182 patients were switched to lercanidipine because they had 
peripheral oedema with another CCB. Among these patients, 
only 10 experienced oedema when on lercanidipine during 
the 2 months follow-up. Overall, the incidence of premature 
termination of treatment due to AEs and insufficient efficacy 
was very low in the group  ‘ treatment initiation ’  with an 
incidence of  <  1% for ankle oedema, headache and flush. 
Although slightly higher in the other two subpopulations, the 
proportion of drop-outs due to AEs remained low. The 
low rate of patients who were lost to follow-up probably 
reflects the good patient guidance of the primary care 
physicians, good compliance and a good tolerability profile of 
lercanidipine. Patients who experienced an AE, either specific 
or non-specific for one of the 5 antihypertensive classes, were 
switched to lercanidipine. The relatively high proportion of 
patients (90%) who continued treatment with lercanidipine 
after substitution also confirms the good tolerability profile 
of lercanidipine. 

 This study has some limitations linked to its design. 
The most important ones are, obviously, the lack of a control 
group and the absence of randomisation. Thus, a placebo 
effect could account for the significant reduction of BP, 
particularly in newly treated patients; and so, an overestimation 
of the efficacy of lercanidipine cannot be excluded. 

Moreover, the improved BP control observed during the 
3-month observation period could have been linked to a 
non-specific improvement in general management of BP. 
There was also no standardisation of the methods used to 
measure BP, and this could have increased the variability of 
the results. However, this was intended to be a real-life study 
evaluating the effect of lercanidipine in less stringent 
conditions of use. In this respect, we do find a clear end-digit 
preference ( ∼  15%) particularly among physicians using a 
conventional sphygmomanometer. 

 In conclusion, the results of the present survey conducted 
in the Swiss community show that lercanidipine is an 
effective and well-tolerated antihypertensive agent that 
enables control of BP in a large proportion of patients who 
were either never-treated or previously treated. Lercanidipine 
is effective in all subgroups of patients, and may be a very 
useful therapeutic choice to improve BP control in the 
real world. 

     Acknowledgement 

 This non-interventional, observational study was funded 
by Robapharm AG. We would like to thank Nicole 
Kraus of Robapharm for coordination of the study, and 
Marina Tetyusheva of M K ö hler GmbH, Freiburg, 
Germany, for the statistical analysis on behalf of the 
named authors.  

  Bibliography 
   1.     WOLF-MAIER   K, COOPER RS, 

KRAMER H  et al. : Hypertension 
treatment and control in fi ve European 
countries, Canada, and the United 
States.   Hypertension   ( 2004 ) 
  43  : 10 -17.  

  2.     LEWINGTON   S, CLARKE R, 
QIZILBASH N, PETO R, COLLINS R: 
Age-specifi c relevance of usual 
blood pressure to vascular mortality: 
a meta-analysis of individual data for one 
million adults in 61 prospective studies. 
  Lancet   ( 2002 )   360  : 1903 -1913.  

  3.     BURNIER   M: Medication adherence and 
persistence as the cornerstone of effective 
antihypertensive therapy.   Am. J. Hypertens.   
( 2006 )   19  : 1190 -1196.  

  4.     BURNIER   M, HESS B, GREMINGER P, 
WAEBER B: Determinants of persistence 
in hypertensive patients treated with 
irbesartan: results of a postmarketing 
survey.   BMC Cardiovasc. Disord.   ( 2005 ) 
  5  : 13 .  

  5.     JULIUS   S, KJELDSEN SE, WEBER M 
 et al. : Outcomes in hypertensive patients 
at high cardiovascular risk treated with 

regimens based on valsartan or amlodipine: 
the VALUE randomized trial.   Lancet   
( 2004 ): 1 -10.  

  6.     WRIGHT   JT Jr, DUNN JK, CUTLER JA 
 et al. ; ALLHAT COLLABORATIVE 
RESEARCH GROUP: Outcomes in 
hypertensive black and nonblack 
patients treated with chlorthalidone, 
amlodipine, and lisinopril.   JAMA   ( 2005 ) 
  293  : 1595 -1160.  

  7.     STAESSEN   JA, FAGARD R, THIJS L 
 et al. : Randomised double-blind 
comparison of placebo and active treatment 
for older patients with isolated systolic 
hypertension. The systolic hypertension in 
Europe (Syst-Eur) trial investigators.   Lancet   
( 1997 )   350  : 757 -764.  

  8.     POULTER   NR, WEDEL H, DAHLOF B 
 et al. ; ASCOT INVESTIGATORS: Role of 
blood pressure and other variables in the 
differential cardiovascular event rates 
noted in the Anglo-Scandinavian cardiac 
outcomes trial-blood pressure lowering 
arm (ASCOT-BPLA).   Lancet   ( 2005 ) 
  366  : 907 -913.  

  9.     VAN   ZWIETEN PA, MANCIA G: 
Third generation calcium antagonists: 

further developments.   Blood Press.   ( 1996 ) 
  5  : 367 -377.  

  10.     MEREDITH   PA: Lercanidipine: a novel 
lipophilic dihydropyridin calcium 
antagonist with long duration of action 
and high vascular selectivity.   Expert Opin. 
Investig. Drugs   ( 1999 )   8  : 1043 -1062.  

  11.     DEGIORGIO   LA, ORLANDINI F, 
MALASOMA P, ZAPPA A: Double-blind, 
cross-over study of lercanidipine versus 
amlodipine in the treatment of mild to 
moderate essential hypertension. 
  Curr. Ther. Res.   ( 1999 )   60  : 511 -520.  

  12.     BORGHI   C, PRANDIN MG, DORMI A, 
AMBROSIONI E; STUDY GROUP OF 
THE REGIONAL UNIT OF THE 
ITALIAN SOCIETY OF 
HYPERTENSION: Improved tolerability 
of the dihydropyridine calcium-channel 
antagonist lercanidipine: the lercanidipine 
challenge trial.   Blood Press. Suppl.   ( 2003 ) 
  1  : 14 -21.  

  13.     TOPOUCHIAN   JA, EL ASSAAD MA, 
OROBINSKAIA LV, EL FEGHALI RN, 
ASMAR RG: Validation of two devices 
for self-measurement of brachial blood 
pressure according to the international 



Burnier & Gasser

 Expert Opin. Pharmacother. (2007) 8(14) 2223

protocol of the European society of 
hypertension: the SEINEX SE 9400 
and the Microlife BP 3AC1-1. 
  Blood Press. Monit.   ( 2005 )   10  : 325 -331.  

  14.     BARRIOS   V, NAVARRO A, ESTERAS A 
 et al. : Antihypertensive effi cacy and 
tolerability of lercanidipine in daily clinical 
practice. The ELYPSE study.   Blood Press.   
( 2002 )   11  : 95 -100.  

  15.     LEONETTI   G, MAGNANI B, 
PESSINA AC, RAPPELLI A, 
TRIMARCO B, ZANCHETTI A; 
COHORT STUDY GROUP: 
Tolerability of long-term treatment with 
lercanidipine versus amlodipine and 
lacidipine in elderly hypertensives. 
  Am. J. Hypertens.   ( 2002 )   15  : 932 -940.  

  16.     CHERUBINI   A, FABRIS F, 
FERRARI E  et al. : Comparative 
effects of lercanidipine, lacidipine and 

nifedipine gastrointestinal therapeutic 
system on blood pressure and heart 
rate in elderly hypertensive patients: the 
ELderly and LErcanidipine (ELLE) 
study.   Arch. Gerontol. Geriatr.   ( 2003 ) 
  37  : 203 -212.  

  17.     DALLA   VESTRA M, POZZA G, 
MOSCA A  et al. : Effect of 
lercanidipine compared with 
ramipril on albumin excretion rate 
in hypertensive Type 2 diabetic 
patients with microalbuminuria: DIAL 
study.   Diabetes Nutr. Metab.   ( 2004 ) 
  17  : 259 -266.  

  18.   2003 EUROPEAN SOCIETY OF 
HYPERTENSION: European society of 
cardiology guidelines for the management 
of arterial hypertension.   J. Hypertens.   
( 2003 )   21  : 1011 -1053.     

  Affi liation 
    Michel     Burnier†1  MD FASN     &  
              Urs E     Gasser2 MD      
 †Author for correspondence 
1Head, University of Lausanne, 
Service de N é phrologie et Consultation 
d ’ Hypertension, Rue du Bugnon 17, CHUV, 
1011 Lausanne, Switzerland 
Tel:   + 41 21 314 11 54 ;   Fax: + 41 21 314 11 39 ; 
 E-mail: michel.burnier@chuv.ch           
2ClinResearch GmbH, Aesch, 
Switzerland




