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Calcium channel blockers have been used for many years
in the management of cardiovascular diseases including

hypertension. There is ample evidence that verapamil, a phenyl-
alkylamine, diltiazem, a benzothiazepine, and the dihydro-
pyridine calcium channel blockers are capable of lowering
blood pressure and all three subclasses have been used for the
treatment of hypertensive patients. However, the ultimate goal
of antihypertensive therapy is to prevent cardiovascular com-
plications and to prolong life. At present, outcome trials are
only available for the dihydropyridine subclass. The present
paper will focus on this subclass and review the evidence for
its effects on left ventricular hypertrophy, cardiovascular mor-
bidity and mortality. Its mechanisms of action and side-ef-
fects are well-known and summarized in current textbooks
and review papers and will not be addressed in the present
manuscript.

Influence on left ventricular hypertrophy

High blood pressure leads to left ventricular hypertrophy [1]
which is an independent risk factor for cardiovascular com-
plications and aggravates the prognosis of the hypertensive
patient [2, 3]. The reduction of left ventricular mass by anti-
hypertensive therapy may therefore be beneficial [4]. The ef-
fect of dihydropyridine calcium channel blockers on left ven-
tricular mass has been studied repeatedly. Because it would be
unethical to leave hypertensive patients untreated, the calcium
channel blocker was usually compared to another first-line
agent, with the possible addition of other drugs for better blood
pressure control [5]. We performed a meta-analysis of 13 pro-
spective, comparative, randomized studies in which a calcium
channel blocker was compared to a diuretic, a beta-blocker or
an angiotensin converting enzyme inhibitor [6]. Left ventricu-
lar mass was reduced by 14 % (95 % confidence limits: 10–
19 %) by the calcium channel blocker which was not differ-
ent from the 13 % (8–18 %) change obtained with the other
classes. The reduction of left ventricular mass resulted from
wall thinning with unchanged internal diameter. Moreover,
the changes in left ventricular structure were similar in the 4
reports in which dihydropyridine calcium channel blockers
were directly compared to angiotensin converting enzyme
inhibitors, which are often considered to be superior to other

drug classes with regard to the reduction of left ventricular
mass. More recent studies [7, 8] confirmed these findings so
that it can be convincingly concluded that dihydropyridine
calcium channel blockers reduce left ventricular mass and that
they are at least as effective as other drug classes in this re-
spect, including converting enzyme inhibitors.

Influence on morbidity and mortality

The major purpose of the treatment of hypertension is to re-
duce cardiovascular complications, such as stroke, myocar-
dial infarction, heart failure and sudden death. Whereas the
first controlled outcome trials were performed with diuretics
and beta-blockers, more recent trials have used dihydro-
pyridine calcium channel blockers as first-line therapy. One
trial was performed in elderly patients with both systolic and
diastolic hypertension [9], two other trials in the elderly with
isolated systolic hypertension [10, 11]. Whereas all three tri-
als have been placebo-controlled only one used proper
randomization [10], the other two alternative allocation to the
active-treatment and placebo groups [9, 11]. Table 1 summa-
rizes some characteristics of these trials and the study
populations.
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Table 1. Characteristics of outcome trials on dihydropyridine
calcium channel blockers

Stone Syst-Eur Syst-China
[9] [10] [11]

Number of patients 1632 4695 2394
Selection criteria

age (yr) 60–79 ≥ 60 ≥ 60
gender m + f m + f m + f
blood pressure: systolic 160–219 160–219 160–219
(mmHg) diastolic 96–124 < 95 < 95

Treatment: first nifedipine nitrendipine nitrendipine
second captopril enalapril captopril
third dihydrochloro- hydrochloro- hydrochloro-

thiazide thiazide thiazide
Patient characteristics

age (yr) 66 70 67
gender (% men) 47 33 64
blood pressure: systolic 169 174 170

diastolic 98 85 86
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The Stone-trial [9] included 1632 men and women with
systolic-diastolic hypertension. The study started with a pla-
cebo run-in period. The patients were alternatively allocated
to the active-treatment or to the placebo group at the begin-
ning rather than at the end of the run-in period. Active treat-
ment consisted of long acting nifedipine, 20 to 60 mg per day.
Patients allocated to the placebo group could be switched to
the active-treatment group by the attending physicians in case
of severe hypertension, ie, diastolic blood pressure ≥ 110 mm
Hg. In addition, all patients, including those in the placebo
group, could receive active treatment, consisting of captopril
or dihydrochlorothiazide, or both, for better blood pressure
control. In a collaborative effort of the Chinese trialists and
investigators from Montreal, the Stone study was analysed in
several different ways, in which various unorthodox aspects
of the design were taken into account.

The primary analysis related to the endpoints of the study
which occurred in the placebo and nifedipine groups assessed
by original treatment assignment, including subjects receiv-
ing comedication. The relative risk for combined cardiovas-
cular events, which included stroke, heart failure, myocardial
infarction and severe arrhythmias, was significantly reduced
by 62 % by active medication. The reduction of stroke was
significant and amounted to 57 % when considered separately.
Non-cardiovascular events were also reduced by 58 % (p <
0.05). The differences between the two groups in all-cause
(–45 %) and cardiovascular mortality (–26 %) did not reach
conventional levels of statistical significance. These results
were achieved with a systolic/diastolic blood pressure differ-
ence between the two treatment arms of 9.3/5.6 mmHg. Other
analyses, ie, the on-treatment approach and analyses with ex-
clusion of the second- and third-line active treatment yielded
similar results. The trialists therefore concluded that nife-
dipine-based active antihypertensive therapy reduced the in-
cidence of stroke and of cardiovascular events in elderly pa-
tients with systolic-diastolic hypertension.

The Syst-Eur trial [10] was a randomized placebo-control-
led outcome trial in elderly patients with isolated systolic hy-
pertension. Its main characteristics are given in Table 1. Pa-
tients at least 60 years old were started on masked placebo. At
three run-in visits 1 month apart, their average sitting systolic
blood pressure was 160–219 mmHg with a diastolic pressure
lower than 95 mmHg. After stratification per centre, sex and
previous cardiovascular complications, 4695 patients were ran-
domly assigned to nitrendipine 10–40 mg daily, with the pos-
sible addition of enalapril 5–20 mg daily and hydrochlorothi-
azide 12.5–25 mg daily, or matching placebos. At a median of
2 years’ follow-up, sitting systolic and diastolic blood pres-
sures had fallen by 13 mmHg and 2 mmHg in the placebo
group (n = 2297) and by 23 mmHg and 7 mmHg in the ac-
tive-treatment group (n = 2398). The between-group differ-

ences were systolic 10.1 mmHg and diastolic 4.5 mmHg. The
results on outcome are summarized in Table 2. Active treat-
ment reduced the primary trial endpoint, ie, the incidence of
fatal and non-fatal strokes, from 13.7 to 7.9 endpoints per 1000
patient-years (42 % reduction; p = 0.003). In the active-treat-
ment group, all fatal and non-fatal cardiac endpoints includ-
ing heart failure, myocardial infarction and sudden death de-
clined by 26 % (p = 0.03). Cardiovascular mortality was
slightly lower on active treatment (–27 %; p = 0.07), but all-
cause mortality was not affected (–14 %; p = 0.22). Results
were similar for the per-protocol or on-treatment analysis, ex-
cept that also total mortality was significantly reduced in the
patients who remained on study treatment (–26 %; p = 0.05)
[12]. According to the intention-to-treat analysis, active treat-
ment of 1000 patients for 5 years could prevent 29 strokes
and 53 major cardiovascular events.

In view of the concerns about the use of calcium channel
blockers as first-line antihypertensive therapy, the Syst-Eur
investigators explored to which extent nitrendipine adminis-
tered alone prevented cardiovascular complications [13]. Of
the 2398 actively treated patients, 1327 took only nitrendipine
(average dose 23.4 mg/day) and 1042 progressed to other treat-
ments, including nitrendipine (n = 757; 35.7 mg/day), enala-
pril (n = 783; 13.4 mg/day) and/or hydrochlorothiazide (294;
21.0 mg/day); 29 patients randomized to active treatment were
untreated or their treatment status was unreported. Compared
with the whole placebo group (n = 2297), patients on mono-
therapy with nitrendipine had 25 % (p = 0.05) fewer cardio-
vascular endpoints, and those progressing to other active treat-
ments showed decreases (p < 0.01) in total mortality (40 %),
stroke (59 %) and all cardiovascular endpoints (39 %). Among
the control patients, 863 used only the first-line placebo. Com-
pared with this subgroup, patients on monotherapy with
nitrendipine showed a nearly 50 % (p ≤ 0.004) reduction of
all types of endpoints, including total and cardiovascular mor-
tality. The full relative benefit from nitrendipine was seen as
early as 6 months after randomization. To ascertain that the
benefit conferred by the dihydropyridine was not due to se-
lection bias, the 1327 patients remaining on monotherapy with
nitrendipine were matched by sex, age, previous cardiovascu-
lar complications and systolic blood pressure at entry with an
equal number of placebo patients. In this analysis, nitrendipine
reduced (p < 0.05) cardiovascular mortality by 41 %, all car-
diovascular endpoints by 33 %, and fatal and nonfatal cardiac
endpoints by 33 %. In spite of the limitations inherent to ‘post-
hoc’ analyses, these findings suggest that the calcium channel
blocker nitrendipine, given as a single antihypertensive medi-
cation, prevents cardiovascular complications in older patients
with isolated systolic hypertension.

The Syst-China trial [11] was a placebo-controlled trial in
elderly Chinese patients with isolated systolic hypertension.
As summarized in Table 1, the general aspects of the trial and
the selection criteria were similar to those of the Syst-Eur study,
except for the allocation procedure and the choice of the con-
verting enzyme inhibitor. After stratification for centre, sex
and previous cardiovascular complications, alternate patients
(n = 1253) were assigned nitrendipine at 10–40 mg daily, with
the addition of captopril at 12.5–50 mg daily or hydrochloro-
thiazide at 12.5–50 mg daily, or both, if goal blood pressure
had not been reached. In the remaining 1141 control patients,
matching placebos were administered similarly. After 2 years
of follow-up, sitting systolic and diastolic blood pressures had
fallen by 10.9 mmHg and 1.9 mmHg in the placebo group
and by 20.0 mmHg and 5.0 mmHg in the active treatment
group, the intergroup differences being 9.1 mmHg systolic
and 3.2 mmHg diastolic. Active treatment reduced all fatal

Table 2. Difference in risk, expressed as percent rate, for fatal and
non-fatal events and for fatal events between the active-treatment
group and the placebo group

Nature of event
Fatal and nonfatal events Fatal events
% rate (95% CL) P % rate (95% CL) P

All causes – –14 (–33 to +9) = 0.22
Cardiovascular –31 (–54 to –14) < 0.001 –27 (–48 to +2) = 0.07
– cardiac –26 (–44 to –3) = 0.03 –27 (–51 to +11) = 0.14

– heart failure –29 (–53 to +10)= 0.12 –24 (–70 to +93) = 0.57
– myocardial

infarction –30 (–56 to +9)= 0.12 –56 (–82 to +9) = 0.08
– sudden death – –12 (–49 to +52) = 0.65

– stroke –42 (–60 to –17) = 0.003 –27 (–62 to +39) = 0.33
Non-cardiovascular – –1 (–31 to +41) = 0.95
– cancer –15 (–38 to +16)= 0.29 –31 (–63 to +26) = 0.22
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and nonfatal cardiovascular endpoints by 37 % (p = 0.004)
and total strokes by 38 % (p = 0.01). All-cause mortality de-
creased by 39 % (p = 0.003), cardiovascular mortality by 39 %
(p = 0.03) and fatal stroke by 58 % (p = 0.02). Treatment of
1000 patients for 5 years could prevent 55 deaths, 39 strokes
or 59 major cardiovascular events.

Calcium channel blockers and diabetes

Hypertension and diabetes are often associated, and the com-
bination of the two renders the patient particularly prone to
cardiovascular complications. In a post-hoc analysis of the Syst-
Eur study, the influence of the dihydropyridine calcium chan-
nel blocker nitrendipine on outcome was compared in dia-
betic and nondiabetic patients [14]. Based on a history of dia-
betes, treatment with antidiabetic drugs and/or blood glucose
levels of ≥ 7.8 mmol/L in fasting patients and ≥ 11.1 mmol/L
in nonfasting patients, 10.5 % of the patients were classified
as having diabetes. Age and gender distribution were similar
in diabetics (n = 492) and nondiabetics (n = 4203) but dia-
betics had higher systolic pressure (175.3 vs 173.7 mmHg),
lower diastolic pressure (84.5 vs 85.6 mmHg) and more car-
diovascular complications at entry, as well as higher blood glu-
cose, lower HDL-cholesterol, higher serum triglycerides, and
a higher prevalence of proteinuria (p < 0.001 for all); serum
creatinine was similar in the two subgroups. The net differ-
ence in blood pressure between active treatment and placebo
was similar in diabetics and nondiabetics. Diabetes was a sig-
nificant risk factor in these elderly patients with isolated systolic
hypertension. In the placebo group, the rate of cardiovascular
mortality during follow-up was 12 deaths per 1000 patient-
years in the nondiabetics and 45 in the diabetics. The inci-
dence of fatal and nonfatal cardiovascular endpoints combined
amounted to 31 and 58 events per 1000 patient-years, respec-
tively. The relative benefit of active treatment on mortality
and all cardiovascular events is summarized in Table 3. Moreo-
ver, by use of Cox regression analysis and with adjustment for
age, gender, systolic blood pressure, smoking and cardiovas-
cular complications at entry, it could even be shown that the
effect of active treatment was significantly greater in diabetics
than in nondiabetics for all-cause mortality (p = 0.04), mor-
tality from cardiovascular causes (p = 0.02) and for all cardio-
vascular events (p = 0.01). In view of the high incidence of
cardiovascular complications and the favourable relative ef-
fect of active therapy, it could be calculated that the absolute
benefit of nitrendipine-based treatment was particularly high
in diabetics: treatment of 1000 patients for 5 years prevented
97 cardiovascular deaths, 178 cardiovascular events and 91
strokes in diabetics; by contrast, these numbers were only 10,
39 and 22, respectively, in nondiabetics.

In the Syst-China trial, only 4.1 % of the patients had dia-
betes [15]. As in Syst-Eur they were at higher risk for car-

diovascular complications that the nondiabetics. The inci-
dence of cardiovascular mortality and of fatal and nonfatal
cardiovascular events was indeed about three times higher
in the presence of diabetes. The relative benefit of treatment
in diabetics and nondiabetics, which is summarized in Table
3, was not significantly different according to diabetic sta-
tus. However, in terms of absolute risk reduction, it could
be calculated that the number of events prevented per 1000
diabetic patients treated for 5 years amounted to 95 for car-
diovascular death, 221 for all cardiovascular events and 100
for stroke, whereas these figures were 25, 51 and 35 in
nondiabetics.

Other trials have compared the effects of dihydropyridine
calcium channel blockers and of converting enzyme inhibi-
tors and found that outcome was better with the latter drugs
[16, 17]. In the absence of a control group, these results do
not necessarily mean that calcium channel blockers do not
favourably affect outcome, just that converting enzyme in-
hibitors might be better. However, the results of both studies
have to be interpreted with caution because the effect on car-
diovascular complications was only a secondary and not a pri-
mary endpoint. The Appropriate Blood Pressure Control in
Diabetes (ABCD) trial [16] was designed to study changes in
creatine clearance and to compare more intense versus less
intense reduction of blood pressure. The trial was stopped
prematurely in the hypertensive arm because of a significantly
higher incidence of fatal and nonfatal cases of myocardial in-
farction in the group of patients randomly assigned to treat-
ment with nisoldipine (25 cases) than in the group treated
with enalapril (5 cases). Several additional criticisms have been
raised. More patients in the enalapril group received diuretics
and beta-blockers than in the nisoldipine group and more pa-
tients in the nisoldipine group stopped taking the study
medication. Furthermore, about 40 % of the patients stopped
the study medication and information on initial cardiovascu-
lar events was not reported.

The primary aim of the Fosinopril Versus Amlodipine Car-
diovascular Events Randomized Trial (FACET) [17] was to
assess the effects of fosinopril and of amlodipine on serum
lipids and diabetes control in hypertensive patients with non-
insulin-dependent diabetes mellitus. Whereas the authors
failed to find differences between the treatment arms in these
endpoints, cardiovascular events, ie, the combination of
stroke, myocardial infarction and hospitalized angina, oc-
curred less frequently in patients receiving fosinopril than
in patients randomized to amlodipine. There were no sig-
nificant differences for these endpoints taken separately, but
unlike the findings in the ABCD trial, the differences in
outcome between the two groups were accounted for by
hospitalization for angina and stroke, and not by myocardial
infarction. Other critiques on this trial were its open design
and the fact that information on events was obtained by ask-
ing the patients about their occurrence. Finally the interpre-
tation is complicated by the fact that about 30 % of the pa-
tients received both treatments because of insufficient blood
pressure control.

Acknowledgements

The secretarial assistance of N. Ausseloos is gratefully acknowl-
edged.

References
1. Fagard R, Lijnen P, Staessen J, Amery A. Mechanical and other factors relating

to left ventricular hypertrophy. Blood Pressure 1994; 3 (Suppl I): 5–10.
2. Levy D, Garrison RJ, Savage DD, Kannel WB, Castelli WP. Prognostic impli-

cations of echocardiographically determined left ventricular mass in the
Framingham Heart Study. N Engl J Med 1990; 322: 1561–6.

Table 3. Difference in risk, expressed as percent rate, for fatal and
nonfatal events between the active-treatment group and the
placebo group in diabetics and nondiabetics

SYST-EUR SYST-CHINA
Diabetics Nondiabetics Diabetics Nondiabetics
% rate p % rate p % rate p % rate p

Mortality
– all causes –41 0.09 –8 0.55 –37 0.40 –39 0.005
– cardiovascular –70 0.37 –16 0.37 –43 0.38 –37 0.06
Fatal and

non-fatal endpoints
– all cardiovascular –62 0.002 –25 0.02 –59 0.09 –33 0.01
– stroke –69 0.02 –36 0.02 –45 0.36 –37 0.03
– cardiac events –57 0.06 –22 0.10 –75 0.13 –30 0.21



J Clin Basic Cardiol 1999; 2: 166 Dihydropyridines and the treatment of hypertension

FOCUS ON  CA-ANTAGONISTS

3. Koren MJ, Devereux RB, Casale PN, Savage DD, Laragh JH. Relation of left
ventricular mass and geometry to morbidity and mortality in uncomplicated
essential hypertension. Ann Intern Med 1991; 114: 345–52.

4. Muiesan ML, Salvetti M, Rizzoni D, Castellano M, Donato F, Agabiti-Rosei
E. Association of change in left ventricular mass with prognosis during long-
term antihypertensive treatment.J Hypertens 1995; 13: 1091–105.

5. Bielen EC, Fagard RH, Lijnen PJ, Tjandra-Maga TB, Verbesselt R, Amery
AK. Comparison of the effects of isradipine and lisinopril on left ventricular
structure and function in essential hypertension. Am J Cardiol 1992; 69: 1200–
6.

6. Fagard RH. Reversibility of left ventricular hypertrophy by antihypertensive
drugs. Neth J Med 1995; 47: 173–9.

7. Agabiti-Rosei E, Muiesan ML, Rizzoni D, Zulli R, Calebich S, Castellano M,
Cavalieri G, Nordio G, Pasini F, Zuccato F. Cardiovascular structural changes
and calcium antagonist therapy in patients with hypertension. J Cardiovasc
Pharmacol 1994; 24 (Suppl A): S37–S43.

8. Beltman F, Heesen W, Smit A, May J, de Graeff P, Havinga T, Schuurman F,
van der Veur E, Lie K, Meyboom-de Jong B. Two-year follow-up study to
evaluate the reduction of left ventricular mass and diastolic function in mild
to moderate diastolic hypertensive patients. J Hypertens 1998; 16 (Suppl 6):
S15–S19.

9. Gong L, Zhang W, Zhu Y, Zhu J, Kong D, Pagé V, Ghadirian P, Lelorier J,
Hamet P. Shanghai trial of nifedipine in the elderly (STONE). J Hypertens
1996; 14: 1237–45.

10. Staessen JA, Fagard R, Thijs L, Celis H, Arabidze GG, Birkenhäger WH, Bulpitt
CJ, de Leeuw PW, Dollery CT, Fletcher AE, Forette F, Leonetti G, Nachev C,
O’Brien E, Rosenfeld J, Rodicio JL, Tuomilehto J, Zanchetti A, for the Systolic
Hypertension in Europe (Syst-Eur) Trial Investigators. Randomised double-
blind comparison of placebo and active treatment for older patients with iso-
lated systolic hypertension. Lancet 1997; 350: 757–64.

11. Liu L, Wang JG, Gong L, Liu G, Staessen J. Comparison of active treatment
and placebo in older Chinese patients with isolated systolic hypertension. J
Hypertens 1998; 16: 1823–9.

12. Staessen JA, Fagard R, Thijs L, Celis H, Birkenhäger WH, Bulpitt CJ, de Leeuw
PW, Fletcher AE, Babarskiene MR, Forette F, Kocemba J, Laks T, Leonetti G,
Nachev C, Petrie JC, Tuomilehto J, Vanhanen H, Webster J, Yodfat Y, Zanchetti
A, for the Systolic Hypertension in Europe Trial Investigators. Subgroup and
per-protocol analysis of the randomized European Trial on Isolated Systolic
Hypertension in the Elderly. Arch Int Med 1998; 158: 1681–91.

13. Staessen JA, Thijs L, Fagard RH, Birkenhäger WH, Arabidze G, Babeanu S,
Gil-Extremera B, Bulpitt CJ, Davidson C, de Leeuw PW, Efstratopoulos AD,
Fletcher AE, Fogari R, Jääskivi M, Kawecka-Jaszcz K, Nachev C, Petrie JC,
Seux ML, Tuomilehto J, Webster J, Yodfat Y, for the Systolic Hypertension in
Europe (Syst-Eur) Trial Investigators. Calcium channel blockade and cardio-
vascular prognosis in the European Trial on Isolated Systolic Hypertension.
Hypertension 1998; 32: 410–6.

14. Tuomilehto J, Rastenyte D, Birkenhäger WH, Thijs L, Antikainen R, Bulpitt
CJ, Fletcher AE, Forette F, Goldhaber A, Palatini P, Sarti C, Fagard R, for the
Systolic Hypertension in Europe Trial Investigators. Effects of calcium-chan-
nel blockade in older patients with diabetes and systolic hypertension. N Engl
J Med 1999; 340: 677–84.

15. Wang JG, Staessen JA, Gong L, Liu L, for the Systolic Hypertension in China
Investigators. Subgroup analysis of the placebo-controlled Chinese trial on
isolated systolic hypertension in the elderly. Arch Intern Med 1999 (in press).

16. Estacio RO, Jeffers BW, Hiatt WR, Biggerstaff SL, Gifford N, Schrier RW.
The effect of nisoldipine as compared with enalapril on cardiovascular out-
comes in patients with non-insulin-dependent diabetes and hypertension. N
Engl J Med 1998; 338: 645–52.

17. Tatti P, Pahor M, Byington RB, Di Mauro P, Guarisco R, Strollo G, Strollo F.
Outcome results of the Fosinopril versus Amlodipine Cardovascular Events
Randomized Trial (FACET) in patients with hypertension and NIDDM. Dia-
betes Care 1998; 21: 597–603.



Mitteilungen aus der Redaktion

Haftungsausschluss

Die in unseren Webseiten publizierten Informationen richten sich ausschließlich an geprüfte 
und autorisierte medizinische Berufsgruppen und entbinden nicht von der ärztlichen Sorg-
faltspflicht sowie von einer ausführlichen Patientenaufklärung über therapeutische Optionen 
und deren Wirkungen bzw. Nebenwirkungen. Die entsprechenden Angaben werden von den 
Autoren mit der größten Sorgfalt recherchiert und zusammengestellt. Die angegebenen Do-
sierungen sind im Einzelfall anhand der Fachinformationen zu überprüfen. Weder die Autoren, 
noch die tragenden Gesellschaften noch der Verlag übernehmen irgendwelche Haftungsan-
sprüche.

Bitte beachten Sie auch diese Seiten:

Impressum  Disclaimers & Copyright  Datenschutzerklärung

e-Journal-Abo
Beziehen Sie die elektronischen Ausgaben dieser Zeitschrift hier.

Die Lieferung umfasst 4–5 Ausgaben pro Jahr zzgl. allfälliger Sonderhefte.

Unsere e-Journale stehen als PDF-Datei zur Verfügung und sind auf den meisten der markt
üblichen e-Book-Readern, Tablets sowie auf iPad funktionsfähig.

 Bestellung e-Journal-Abo

Besuchen Sie unsere
zeitschriftenübergreifende Datenbank

  Bilddatenbank    Artikeldatenbank    Fallberichte

http://www.kup.at/impressum/index.html
http://www.kup.at/impressum/disclaimer.html
http://www.kup.at/impressum/datenschutz.html
http://www.kup.at/cgi-bin/gratis-abo.pl
http://www.kup.at/db/abbildungen.html
http://www.kup.at/db/index.html
http://www.kup.at/db/index.html
http://www.kup.at/abo/index.html

