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Summary 

Background Isolated systolic hypertension occurs in about 
15% of people aged 6 0  years or older. In 1989, the European 
Working Party on High Blood Pressure in the Elderly 
investigated whether active treatment could reduce 
cardiovascular complicatior)~ of isolated systolic 
hypertension. Fatal and non-fatal stroke combined was the 
primary endpoint. 

Methods All patients ( a 6 0  years) were initially stahed on 
masked placebo. At three run-in visits 1 nionth apart, their 
average sitting systolic blood pressure was 160-219 mm Hg 
with a diastolic blood pressure lower than 9 5  mm Hg. After 
stratification for centre, sex, and previous cardiovascular 
complications, 4695 patients were randomly assigned t o  
nitrendipir~e 10-40 mg daily, with the possible addition of 
enalapril 5 2 0  mg daily and hydrochlorothiazide 12.5-25.0 
mg daily, or matching placebos. Patients withdrawing from 
double-blind treatment were still followed up. We compared 
occurrence of major endpoints by intention t o  treat. 

flndings At a median of 2 years' follow-up, sitting systolic 
arid diastolic blood pressures had fallen by 1 3  mm Hg and 2 
mm Hg in the placebo group (n=2297) and by 2 3  mni Hg 
and 7 mm Hg in the active treatment group (n=2398). The 
between-group differences were systolic 10.1 mm Hg 
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(95% Cl 8.8-11.4) and diastolic, 4.5 mm Hg (3.9-5.1). 
Active treatment reduced the total rate of stroke from 13.7 
to  7.9 endpoints per 1000 patient-years (42% reduction; 
p=0.003). Non-fatal stroke decreased by 44% (p=0.007). In 
the active treatment group, all fatal and non-fatal cardiac 
endpoints, including sudden death, declined by 26% 
(p=0.03). Non-fatal cardiac endpoints decreased by 33% 
(p=0.03) and all fatal and non-fatal cardiovascular endpoints 
by 31% (pc0.001). Cardiovascular mortality was slightly 
lower on active treatment (-27%, p=0.07), but all-cause 
mortality was not influenced ( - 14%; p=0.22). 

~nter~retatlon Among elderly patients with isolated systolic 
hypertension, antihypertensive drug treatment starting 
with nitrendipine reduces the rate of cardiovascular 
complications. Treatment of 1000 patients for 5 years with 
this type of regimen may prevent 29 strokes or 5 3  major 
cardiovascular endpoints. 

Lancet 1997; 350: 757-64 

Introduction 
l 'he prevalence o f  isolated syslolic hypertension increases 
with age. Among people aged 70 and older the prevalence 
is B%, and i t  rises to to more than 25% among those aged 
80  years o r  older.' In 1989, the European Working Party 
on H i g h  Blood Pressure in the Elderly started a placebo- 
controlled double-blind trial-Systolic Hypertension in 
Europe (Syst-Eur).' Active treatment was started with the 
calcium-channel blocker nitrendipine,' w i th  tlie possible 
addition o f  enalapril, I~ydrocl~lorothiazide, or both. In 
1991, the Systolic 1Iypertension i n  h e  Elderly (SHEP) 
trial showed that diuretic-based treatment prevented 
stroke, niyocardial infarclion, and congestive heart failure.' 
Uecause o f  the remaining ~~ncertaint ies about the treatment 
o f  isolated systolic hypertension in tlie elderly15 v the Syst- 
Eur  trial continued after the SI-IEP results were published.' 
Furthermore, controversy about calcium-channel blockers 
as first-line antihypertensive agents"' " highl~ghted the lack 
o f  evidence that these drugs reduce cardiovascular risk. 

We report the morbidity and mortality resulls o f  the 
Syst-Eur trial. \Ve stopped the trial on  Peb 14, 1997, after 
the second interim analysis because we had reaclled the 
prinlary endpoint o f  a signilicant benefit for stroke.' 

Methods 
I 'he protocol of ~ l l i s  tri:l12 was apl)rovccl by the etl~ics com~nittecs 
of the University ol' Lxuvcn a n ~ l  the participating cenlres. \VC used 
the principles outlinecl in the Ilelsinki declantion." 

I'atients were recruited from 108 centres in  23 countries across 
uresrem and eastern Europe. Each centre kept a register of 
screened patients. Eligible patients were at least 60 years old. On 
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masked placebo during the run-in phase, their sitting systolic 
blood prcssurc rnngcd from 160 mm Fig to 219 mm Hg, their 
sitting diastolic blood pressure was below 95 mrn Hg, and their 
slantli~~g systolic blood pressure was at least 140 mm Hg. All 
patietlts conset~tcd to be enrolled, and wcre available for long-term 
Sollo\\.-up. We based tllc blood-pressure measurements for entry 
0 1 1  the averages of six sitting and six standing readings-two in 
each ~~osition at three baseline visits, 1 nlonth apart. Patients wcre 
not eligible if syslolic 11yl)crtension was secondary to a disorder 
tllat ~~cedcii  spccilic medical or surgical trcatn~cnt. Other exclusiori 
criteria were: t.ctin:ll I~aetr~orrhage or papilloedelna; congestive 
I~c:i~t failure; tlissccting aortic aneurysm; a seruni crcatitii~~e 
c011centration ilt presentation (if I80 pmoL/L. or more; a history of 
severe 110sc I.deeds, stroke, or niyocardial infarction in tile year 
hcfore tile study; de~rlentia; substance abuse; any disorder 
proliil>iting a sitting or stalldi~ig krcrsition; and any severe 
conconlitant cartlicrvascular or non-cardicrvascular tlisease. 

After stratification by centre, sex, and previous cardiovascular 
con~plicatior~s, we mndo~nly assigned eligillle patients treatment 
wit11 active n~etlict~tic~n or placebo by nlcans crf a computerised 
r :~ t~do~n  fu~lction. Acti\,e trcatnlent was started will1 nitrcndipille 
~ I I C I ,  if I ICCCSS~I .~ ,  tllis t ln~g was con~l~ined with or replaced by 
ent~lapril, l ly~ l rc~cl~ lorol l~ iaz idc,  or bolh. \VC aimed to reduce the 
silting systolic hlood pressure by at least 20 linn Llg 10 less t h a ~ ~  
150 111m Iig.' We used tablets of 20 nlg nitrelidipine, 10 rng 
e~lalapril, a~ ld  25 rng hydrocl~lorothiazide. 'Ihe dosage steps for . 
nitrcndipinc were 10 Ing ill h e  evening, then 10 nlg twice daily, 
t11e11 20 nlg twice daily. For enalapril the dosage steps were 5 mg, 
t11c11 10 nlg, then 20 Ing in the evening, and for 
hydrochlorothinzile, 12.5 mg, then 25 mg in the morning. 
Placebo tablets were identical to the study drugs, with a si~r~ilar 
schedule. 1:or intention-to-treat analysis we maintained open 
follow-up of the patients \v110 witlldrew from treatment.' During 
trcatn~ent and supervised open follow-up, clinic visits were 
scllcduled every 3 n~o~ltlls. 1:or patients who withdrew from 
treatment for whom regular follow-up was not possible, we 
annually collected information on vital status, occurrence of major 
endpoi~~ts and ohe r  events, and the use of antihypertensive 
rnedications (non-supervised open follow-up). Patients without 
any report within the year before tlle trial stopped were counted as 
lost to follow-up. 

Our origirlal sample-size calculations assunled a rate of stroke in 
the placebo group of 17.0 events per 1000 patient-years. 
l 5  000 patient-years (ie, 3000 patients with an average follow-up 
of 5 years) were required to detect a 40% change in the overall 
rate of stroke with a two-tailed significance of 1% and 90% 
power.' On Aug 18, 1995, the projected number of patients liad 
beell recruited (figure 1). However, because in the early phase of 
the study the stroke rate in the placebo group was only 13.6 events 
per 1000 patient-years, the steering committee decided in January, 
1Q96, to con~inue recruitment through 1996 or until at least 4000 
patients had been randomly assigned treatment. 

'Ihe main endpoints were death, stroke, retina1 haen~orrllage or 

Feb 14. 1997 
End of trial 

Jan 7.1997 -----b 
Last randoniisation 

exudates, myocardial infarction, congestive heart failure, dissecting 
aortic aneurysm, and renal insuficiency. The endpoint committee, 
which was unaware of the patients' treatment status, identified all 
major endpoints by reviewing the patients' files and other source 
tlocuments, or by requesting detailed written information from the 
i~~vestigators, or by both approaches. Endpoints were coded 
according to the ninth (1975) revision of the International 
Classification of Diseases." 

Stroke, our prirnary endpoint, was defined as a neurological 
deficit with symptoms continuing for more than 24 h or leading to 
death wit11 no apparent cause other than vascular. Acute 
rnyocardial infarction was defined as two of the following three 
disorders: typical chest pain, electrocardiographic changes, or 
increased cardiac enzymes.' Myocardial infarction did not include 
silent myocardial infarction. Congestive heart failure required the 
presence of three disorders-symptoms, such as dyspnoea, clinical 
signs, such as ankle oedema or crepitations, and the necessity of 
treatment with diuretics, vasodilators, or antihypertensive drugs. 
Sudden dcalh included any death of unknown origin occurring 
i~nn~ediately or within 24 h of the onset of acute symptoms, as well 
as unattended dead1 for which no likely cause could be established 
by nccropsy or medical history. Cardiac events included fatal and 
non-fatal heart failure, fatal and non-fatal myocardial infarction, 
and sudden dealh. l<e~lal insufliciency was diagnosed if at two 
consecutive visits the serum creatinine concentration reached or 
exceeded 360 pmol/L or doubled compared with the 
concentration at randomisation. 

All other events were checked at the coordinating ofice by 
tloctors who were unaware of the treatment-group status. 
Transient ischaemic attack was defined as focal cerebral 
dysfunction lasting for less than 24 h, did not lead to withdrawal 
from tlouble-blind treatment, and was not, therefore, an endpoint.' 
Angina pectoris was diagnosed from chest pain, wit11 or without 
electrocardiographic signs of coronary ischaemia, the need for 
coronary revascularisaton in the absence of acute myocardial 
infarction, or the indication to start nitrates. Diseases of the large 
(non-coronary) arteries were ICD-9 codes 433.0-433.9, 
440.0-440.9, 442.0-442.9, 443.1, 443.9-444.9, and 
447.0-447.9,'' and included surgical or angioplastic procedures on 
these arteries, but not dissecting aortic aneurysm. Intercurrent 
diseases were non-fatal non-cardiovascular disorders leading to 
hospital admission or withdrawal of double-blind treaunent or 
supervised open follow-up. Bleeding disorders excluded cerebral 
and retina1 haemorrhage. 

Uncontrolled hypenension was a sitting blood pressure of more 
than 219 nim Hg systolic or 99 mm Hg diastolic at three 
consec,utive visits while the patients were on the maximum 
tolerated treatment dose. In January, 1996, on the ethics 
com~nittee's recomme~idation, the upper admissible sitting systolic 
blood pressure at randonlisation became 200 mm Hg, but the 
maximum value during treatment remained 219 mm Hg. 

Database management and statistical analysis were done with 
SAS software, versio~~ 6.10. The data were entered in duplicate at 
the cool.dinating oflice (Leuven, Belgium) will1 systematic quality 
checks every 3 monlhs. The data were analysed by intention to 
treat with two-sided tests. We compared means and proportions 
by standard normal z test and x 2  analysis and survivaI curves by 
Kaplan-Meier survival function estimates and the log-rank test. 

We expected 250 strokes to occur within 5 years. We planned 
interim analyses after every 50 strokes' to test for beneficial or 
adverse events occuring before the end of the trial. Asymmetrical 
~no~iitoring boundaries, drawn according to the O'Brien-Fleming 
method,'" allowed us to stop the study for a beneficial effect of 
active treatment on total stroke at 1% probability or for an adverse 
effect on any major endpoint at 5%.' At the second interim 
a~lalysis in February, 1997, we found a significant decrease in the 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  L 

Jan 31. 1990 
End of ~ilot r u n  

occurrence of stroke in the active-treatment group that, according 
to the predefined stopping rules, led us to stop the trial early. 

I I I I I 
Jan 1 Jan 1 Jan 1 Jan 1 Jan 1 
1989 1991 1993 1995 1997 

Figure 1: Numbers of patients randomly assigned treatment 

758  

Results 
Of 8926  screened patients 6403 (71.7%) were eligible for 
ellrolment in Ihe run-in period (figure 2). 1708 patients 
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Characterlstlc Treatment group 

Placebo Actwe treatment 
(n=2297) (n=2398) 

Run-in period (n-6403) Mean (SD) age In years 70.2 (6 7) 70.3 (6.7) 

Mean (SD) blwd pressure In mm Hg 
Sltling systol~c 173.9 (10.1) 173.8 (9.9) 
Silting dlastol~c 85.5 (5.9) 85.5 (5.8) 
Standlrig syslolic 169.2 (12.1) 168.8 (12.4) 
Standing diaslolic 87.4 (7.7) 87.3 (7.7) 

Mean (SD) slttlng heart rate 7 3 0  (8.1) 73.3 (7.9) 
In beats per mln 

Placebo (n=2297) Active (n=2398) 
Mean (SD) body-mass Index In kg/m' 

26.3 (3.1) 26 6 (3.5) 
Women 27-5 (4.4) 27.2 (4.5) 

Treated (n=1517) Treated (n=1738) 
Died (n=l37) Died (n-123) Mean (SD) serum cholesterol In mmol/L 
Sl~pervisetl open follow-up Su~erviserl open follow-lrp Total choleslerol 6-0 (1-2) 6.0 (1.21 

H ~ g h  density lipoprotein cholesterol 1.4 (0.5) 1.4 (0.5) 

Nor1 supervisetl open follow up  Non supervised open follow-up Nuniber of patlenta with characterlstlc at basellne 
(11=232) (n=242)  Wonien 1520 (66.2%) 1618 (67.5%) 

Lost to follow-up ( n = 1  16) Lost to follow uy ( n = 1 2 1 )  Previous anllhy pertensive medication l083 (47.1%) 1104 (46.0%) 
Cartltovascular conipl~cations 697 (30.3%) 705 (29.4%) 

Figure 2: Trlal profile 
Number of patients per group sliown for eactr tirnepoint. 

were not included because of t)lood pressure values outside 
the rccruitrne~~t range (n=910 [53.4'%11), witl~drawal of 
consent (1i=439 [25.7X1]), the presence or occurrence of 
cardiovascular or non-carciiovascular illnesses, proliibiting 
mndo~nisation (n=202 [ l  1.8'%,]), symptorlls or treatment 
with inasked placebo (n=55 13.2'%1]), on for 
un~locu~ncnted reasons ( 1 ~ 3 . 3 3  [19.5'%~]). 1362 (26.9'%~) of 
rando~nised patients \crcre recruited in I:i~iland, l044 
(22.2'%1) in Bulgaria, 321 (6.8'%1) in the Russian 
Federation, 273 (5.8'Xt) in Belgium, 227 (4,8'%1) in Italy, 
213 (4.5%) in Israel, 210 (+5'%1) in the UK, 172 (3.7%)) in 
France, 16 1 (3.11i).'0) in Estonia, 155 (3.3'%1) in l.itliuania, 
139 (3.01%,) in Spain, 127 (2.7%)) in I'oland, and 102 
(3.2%)) in Romania. Fewer than 100 patients wcre enrolled 
ir i  each of Helorussia, the Czech Republic, Croatia, 
Germany, Greece, Ireland, the Netherlands, Portugal, 
Slovakia, and Slovenia. 

At randomisation, patients in [lie placebo (n=2297) and 
active-trcalment ( ~ 2 3 9 8 )  groups were similar for 
distribution of sex, age, blood pressure, p ~ ~ l s e  rate, hody- 
mass index, serum cholesterol, the use ,of tol)acco and 
alcohol, previous cardiovascular coniplications, and 
antiliypertensive treatment (tahle 1). Overall, 343 (7.3%)) 
patients (231 men and 112 wo~nen)  smokeil at 
randomisation and 525 (1 1.2'Y") (393 men and 132 
W~II ICII ) ,  consunied at least one unit of alcol~ol per day. 

In t l ~ e  two treatment groups combined, 1402 (29.9'%~) 
patients had cardiovascular co~nplications at 
randon~isatior~. 575 (41.0'%,) and 103 (7,3'%1) of these 
patients had symptoms or signs suggestive of coronary 
heart disease or cerebrovascular disease, respectively. 
Iilectrocardiographic changes compatible with lelt- 
ventricular' 11ypel.trophy were present in 61.1 patients 
(43.8');)). l 1 0  (7.8'%1) patients had a co~nbination of these 
disorders or other vascular, retinal, or renal lesions. Only 
58  (.1.1'%'1) of 1402 patients hail a liisto~y of stroke and 163 
(1 l.Oi%,) a llistory of ~nyocardial infarction. 

l 'atie~~ts were recruited over 8 years and ~nedian follow- 
up was 24 months (range 1-97, figure 1). 'l'lie numbers of 
patient-years in the placebo and ac~ive-treatment groups 
wcre 5709 and 5995. Figure 2 shows the status of all 
patients on Peb 14, 1997, ivlien the trial was stopped. 

The proportion of patients started on multiple-drug 
treatnlcnt or proceeding to open follow-up increased faster 
(pi0.001) in the placebo than in t l ~ e  active treatnletit 

Nevcr smokers 1705 (74.2%) 1763 (73.5%) 
Past sr~iokcrs 427 (18.6%) 454 (18.9%) 
Current  sniokers 164 (7.1%) 179 (7.5%) 
Abstaining  iron^ alcohol 1674 (729%) 1724 (71.9%) 

unil alcohol per day 355 (15.5%) 414 (17.3%) 
:<l unit alcol~ol per day 267 (11.6%) 258 (10.8%) 

Table 1: Clinical features of treatment groups at randomlsatlon 

group (table 2). At 2 years, nitrendipine or placeho were 
the only treatments given to 597 (58.9%) of 1014 and 343 
(39.6%) of 866 patients, respectively, who stayed on 
double-blind medication (table 2). Among the patients in 
open follow-up at 2 years, 65 (36.5%)) of 174 randomly 
assignecl active treatment, and 157 (58.1%) of 270 in the 
placebo group were on antiliypertensive d n ~ g s ,  and 
treatment status with regard to hypertension was 
undocumented in 88  (49.4%) and 81 (30.0%)) patients, 
respectively. 

At 2 years, in the intentio~i-to-treat analysis, the sitting 
systolic and diastolic blood pressures had fallen by a mean 
(SD) of 1 3  (17) mm Hg and 3 (8) mm Hg in the placebo 
group, and by 23 (16) mm Hg and 7 (8) mm Mg in the 
active treatment group (figure 3); standing systolic and 
diastolic blood pressure had fallen by 10 ('18) mm Hg and 
2 (8) mm Erg, and 21 (17) mm Hg, and 7 (9) rnln Hg, 
respectively. At median follow-up, 21.4%) of patients in the 
placebo group and 43.5'%1 in the active treatment group 
had reached the target blood pressure (pi0.001). At 2 
years, the changes in the sitting pulse rate were 0.3 (9.0) 
beats per min (p=0.25) and 0.2 (8.9) beats per min 
(p=0.54), respectively. \Yfe calculated the ditrerences 
1)etwecn groups by subtracting the changes from baseline 
in the placebo group from t l ~ e  corresponding changes in 
the active-treatment group. For sitting blood pressure 
mean between-group tliffercnces were 10.1 mm Hg (95% 
C1 8.8-1 1.4) systolic and 4.5 mm Hg (3.9-5.1) diastolic at 
2 years, and 10.7 mm I-lg (8.8-12-5) and 4.7 mln Hg 
(3.7--5.6) at 4 years. T h e  differences in pulse rate were 
-0.1 beats per miri (-0.8 to 0.6) and -0.6 beats per niin 
(-- 1.7 to 0.5), respectively. 

Uncontrolled hypertension led 126 (5.5%) patients in 
the placebo group and 1 1  (0.5's) patients in the active- 
treatment group (pi0.001) to withdraw from treatment. 
For 59 and five of these patients, respectively, the hlood- 
pressure criteria applied by the clinical investigator were 
less stringent than those foreseen by the protocol. 

'I'lierc were fewer deaths from cardiovascular causes in 
the active treatment group (-27%) 1-48 to 21, ~ ~ 0 . 0 7 )  
than in the placebo group, but all-cause ~nortality was not 



Grotlps Nuniher of patlenls at speclfled year of follow-up 

Placebo group (n-2297) Actlvetreatmenl group (n.2398) 
Yrar  f Y ~ a r  7 Year 1 Ycnr 4 Year 1 Year 2 Year 3 Year 4 

p--- 

Tolol  n11111ber l G 8 3  123'j 928 682 
.-------p--.-- -- - 1758 1285 979 705 

. Dlcd 
-- -~ 

3.1 51 6 3  F1 1 5  4 1 54 54 
-- p 

Doublc-bllnd lollow.up 
A l l  s l ~ l l l y  ~ I I I ~ S  1428 R66 541 325 1580 1014 677 426 
No study dirlgs 5 2 2 0 2 6 2 2 
0!1Iy I~I~I~~IIC~IIJIIIP GO 1 343 178 95  1037 597 385 216 
Sl l i r ty  tlilrg(s) o t l ~ t ~  t l i i l l l  III~ICIIIIIJ)I~IC 775 510 358 226 537 405 283 202 
l in ; i l i i~c i~ l  u n b ~ ~ o n ~ i  5 2 6 4 4 6 7 6 
Ur111;s Ir71irti 

P I I I ~ ~ ~ ~ I ~ I ~ ~ ~ I o I ? ' ~ ~  l.lii7 800 486 2R6 1407 856 571 351 
F~i;iIal>i~l*t 6;; 177 330 206 471 330 223 152 
I I ~ ~ ~ I ~ c ~ I c I ~ I I ~ I ~ ~ ~ ~ ~ ~ I I ? + ~  315 297 276 150 147 164 139 104 
A ~ i l ~ I i ~ ~ ~ ~ t l r i i s ~ v ~ ~  ! l r \ t ~ q  l?  I6 R 6 1 12 10  8 5 

. - - . . . .. -------p - - p. -p ---- 
Open lollow up 
A l l  r ~ l r t i  follnw IIO 193 770 767 253 122 178 190  181 
Sit~wrviscr l  l 1 3  186 l 7 0  l(i2 71 8 9  90 92 
l.I(!~i s~rpnrv i~cd 60 8,1 88  9 1  5 1  8 9  100  8 9  
A i . l i l ~ y ~ i r ~ l r ~ i s ~ v r  IIP;IIIIIPIII 

A i i l ~ l i y ~ i r ~ l ~ t ~ ~ ~ v ~ !  <IIII~< q!l 15? IF6 156 41 65  78 86 
110 a ~ ~ l ~ l t y p r ~ l r i i ~ i v ~  d110gs 1 :4 3 7  7 1  78 15  25 2 3  26 
l i r a l ~ i ~ c ~ ~ l  u~~knnw l i  R I R I  7 7  F9 66 8 8  8 9  69 

. -. - - . - - - ---p- - -- ---- 
Lost to follow-up$ 7R 4 8  5.1 4 3 4 l 52 58  1 4  

'111 ~~l,lr:rlio ~ r o ~ ~ y i  r~~ ; t l c l i~ r~p .  plncrl>nq w r r o  I I S ( ~ ~ .  111 the actlve Ircnl~rtcrit group, rrle;ill dally dusts (SDI o l  r~llrer~dtpirie, enalapril, arid hydrocholorolhiazide were 28.2 (12.1) nig. 
1 3  5 ( G  2 )  III~. i l t ~ t l  21 7 ( 6  2 )  III~. r~sr!cct~vr!Iy. 
I Llr~r:auqr rriariy p a l i e l i t ~  were on cD!riLlinrtl I r ~ a t ~ r i ~ ~ i t .  ~iutiilinrs riiay rtot alld !lp. 
+ l11  tlr~llf!e trrr:tlic;,l e~i~crgrt icics w ~ l l l n r i l  I ~av t~ ip  l o  lrreak cotle. ai~lihypcrlenstve drlrgs could bc prcscribcd during double~blir~d study period for up to  3 consecutive monlhs. 
gl';~li?~~ls WIIIIOIII lr~llow UP data for riiore Illan 1 year. 

Table 2: Follow-up and treatiilent status by treatnlent group and year of follow-up 

sil:11ilic:i1111y tlill'crcllt (t:~blc 3). 111 1l1c placebo group, t l ic  
clc;lt l~ ~.;ttc clue to  slrokc, heart failure, nlyocarcli:~l 
i~~l : ,~~.ct ion,  :111i1 S L L C ~ ~ C I I  cIe:111i ranged fro111 1.8 to  4.7 ~ I c a t l ~ s  
per 1000 patic~lt-ycars. A l t l ~ o u g h  tl lcre wcrc Scwcr cicaths 
l i - c ~ r l l  tliese c:luses ill the act ive-trc:~tmci~t  group, ~11c C l s  
tvcl.c \V~LIC and did n o t  excluOe the possibility o f  n o  effect o f  
a ~ l t i l ~ y l ~ c r t c ~ ~ s i v c  t r c i i ~ ~ ~ l e ~ l t .  No11-cardi(jvasc~1:1r and cancer 
~ ~ l o ~ - t : l l i ~ y  i i i d  1101 dif1i.r s igni l icat~t ly (tablc 3). 

-1'11~ 1wilnal-y e n d l ~ o i n t  \\*as fatal a n d  non-fatal strokes 
co inb i t~ed.  77 patients o n  placebo and  47  o n  active 
tlcaunlcnt 11ad strokes. ' l l ~ c  cuinulativc rates wcrc 13.7 and 
7.9 strokes per  1000 patic~lt-years (tablc 4, f igure 4). Act ive 
trc;ltmetlt reduced the occurrence o f  a l l  strokes by 42% 
(p=0.003) a11t1 that o f  ~ lon- f ;~ ta l  stroke b y  44!%, (p=O.U07). 

Systolic 
180 1 2297 

3 
U) U) Diastolic 

1285 979 705 

U 

l inle since rarldornisation 
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Figure 3: Average sl t t i i ig systolic and diastolic blood pressure 
at randotnisation and during follow-up 

In thc active treatment group, non-fatal cardiac endpoints 
decreased b y  33% (p=0.03). A l l  fatal and  non-fatal cardiac 
e~ldpoi l l ts ,  i n c l u d i ~ ~ g  sudden death, decreased b y  26% 
(p=0.03). W e  found  s i~n i l a r  trends o f  reduct ion for  non- 
fatal heart failure (36'%1, p=0,06), for  a l l  cases o f  heart 
failure (29'%, p=0.12), a n d  for fatal and non-fatal 
myocardial  infarct ion (30%, ~ ~ 0 . 1 2 ;  table 4, f igure 4). 
Act ive treatment reduced al l  fatal and non-fatal 
carciiovascular endpoints b y  3 1% (p<0.001). - .  

l rans ient  isc l iac~n ic  attacks were n o t  significantly 
i n l l u e ~ ~ c e d  b y  active treatment (-  12%, p=0.62; table 5). 
v .  

l h e  rate o f  al l  cerebrovascular events (ie, fatal and non- 
fatal strokes and  transient ischaemic attacks) was 18.0 and 
1 1.8 events per  I 0 0 0  patient-years ( l 0 0  cases and 7 0  cases) 
in (he placebo and  active-treatnient groups, respectively. 
Act ive treatment reduced the rate o f  a l l  cerebrovascular 
events b y  34% (-51 to  -I l, p=0.006). 

Cause of death Rate per 1000 patlent-years 
(number o l  deaths) 

Difference (actlve 
mlnus placebo) 

Al l  causes 
.p 

Unknown cause 

Cardiovascular 
A l l  cardiovascular 
Slroke 
Cardiac ~iiurtalily * 
Iieart failure 
Coronary nlortalltyt 

Placebo 
(n.2297) 

24.0 (137) 

0.4 (2)  

13.5 (77) 
3-7 (21)  
9.1 (52) 
1.8 (10) 
7.4 (42) 

Active 
(n-2398) 

20.5 (123) 

0.7 (4)  

9.8 (59) 
2.7 (16) 
6.7 (40) 
1.3 (8) 
5.3 (32) 

% rate P 
(95% Cl )  - 
-14 (33 10 9) 0.22 

. . . . 

Myocardial infarction 2.6 115) 1.2 (7) 6 6  (-82 to 9) 0.08 
Sudden death 4.7 (27) 4.2 (25) -12 ( 4 9  to 52) 0.65 
Dissecting aortic aneurysm 0.4 (2) 0.2 (l) . . . . 
Polmonary enibolism 0.2 (1) 0.3 (2) . . 
Periplreral arterial disease 0.2 (1)  0 (0)  . . . . 
Non-cardiovascular 
Total 10.2 (58) 10.0 (60) -1 ( 3 1  10 41) 0.95 
Calrcer 4.4 (25) 3.0 (18) 31 ( 6 3  10 26) 0 22 

*ltxlr~d~d dcatlis lrom heart lailure and coronaw mortality. 
f Cons~sted of latal myocard~al ~nfarctlon and sudden dealh. 

Table 3: Mortality by treatment group 

Vul 350  Septe~llber 13, 190 



6 1  
Fatal and non-fatal stroke* 

L 

a, Fatal and non-fatal myocardial lnfarctionl 
m 
C a, 4-1 

5 -~ 

4 -- 

Time since r a n d o n i i s a t i o n  

( y e a r s )  

- - - -  0 -  Placebo 

Act ive l r c a t ~ n c n l  .-. 
,,c1 

. _ m -  
,-_., 

F ~ g t ~ r e  4: Cumulative rates of fatal and non-fatal stroke and 
myocardial infarction by treatment group 
'p=0.003. tp=0.12. 

'I'he rates of angina pectoris (-24'X,, p=O.Od) and 
peripheral arterial disease (-32'%,, p=O.O(i) were slightly 
lower in the patients on active treatnlent (table 5). '['he 
occun-ence of cancer, benign neoplasm, and bleeding, 
excluding cerebral and retina1 haemorrhage, was similar in 
both treatment groups (table 5). The  rates of intercurrent 
diseases of non-cardiovascular origin, which led to 
ail~nission to hospital, withdrawal from double-blind 
trearlnent, or supervised open follow-up were also similar. 
137 plnceho-group patients werc adrnitted to hospital 
hecause of' non-cardiovascular clisorders conq)arcd with 
1/15 in tlle active-~rcatment group (25.3 71s 25.4 ad~nissions 
per 1000 patient-years, p=0.95). 

Discussion 
T h e  antihypertensive dl-ugs used in our trial were the 
dihydropyridine calciunl-cl~annel bloclzer nitrendipine, t l ~ e  
converting-enzyme inhibitor enalapril, and the thiazide 
diuretic l~ydrochlorotl~iazitie, Anlong el~lerly patients with 
isola~ed systolic hypertension, these drugs reducetl t l ~ e  risk 
of stroke and the occurrence of various otller cardiovasct~lar 
complications. We saw the benefit of active treatment soon 
after ra~~domisation, when most patients were still on 
monotherapy with nitrrndipine. Endpoints decreased 
similarly in eastern and wrestern European patients. At tlle 
rates seen in the placebo group, treatment of 1000 eldesly 
patients with isolaled systolic hyper~ension for 5 years 
could prevent 29 strolzes or 53 major cardiovascular 
events. 

'l'he benefits of antihypertensive treatnlent werc sitltilar 

Nature o l  endpolnt Rate per 1000 patlent-years Difference (actlve 
(number o l  endpolnts) minus placebo) 

Placebo Acllve %rate P 
(n=2297) (n=2398) (95% Cl) -- P 

Non.latal endpolnts 
btroke 10.1 (57) 5.7 (34) -44 ( 4 3  10 -14) 0.007 
Relinal exudates 0 (0) 0.2 ( j )  . . . . 
Cardiac endpoints 12.6 (70) 8.5 (50) 3 3  ( 6 3  10 31 0.03 

Heart failure 7.6 (43) 4.9 (29) 3 6  ( 4 0  l o  2) 0.06 
hlyocardial infarction 5.5 (31) 4.4 (26) 3 0  ( 5 3  10 34) 0.40 

Renal failure 0.4 (2) 0.5 (3) . . . . 
Fatal and non-fatal endpolnts comblned 
Stroke 13.7 (77) 7.9 (47) -42 (~6010-17) 0.003 
Cardlac endpoinls' 20.5 ( 1  14) 15.1 (89) 3 6  (-4410 3 )  0.03 

Heart fa~lure 8.7 (49) 6.2 (37) 3 9  (63 10 10) 0.12 
Myocardial tnfarclion 8.0 (45) 5.5 (33) 3 0  ( 5 6  to 9)  0.12 

A l l  fatal and nor1 fatal 33.9 (186) 23.3 (137) 31 (-45 to -14) <0.001 
cardiovascular endpoints 

*liicluded fatal and non.lalal llesrt lallure, fatal and no11 fatal nlyocardlal infarclion. 
alntl sudden deallr (see lable 3). 

Table 4: Non-fatal endpoints alone and combined with fatal 
endpolnts 

to those in six other in older patients with 
combined systolic and diastolic hypertension. Overall, in 
thcse trials antihypertensive treatment reduced fatal stroke 
by 33% and cardiovascular mortality by 22%" In a 
subscqi~ent quantitative review," which also included the 
SIIEP trial,' the estimates were the same. 

Although the relative benefit of antihypertensive 
treatment is constant for a wide range of risks, absolute 
benefit varies according to the risk of events seen in tllc 
placebo groi~p." Of seven intervention trials,'." 1V.".2'.2' the 
s~nallest absolute benefit was seen in the Medical Research 
Council trial in young hypertensive patients with diastolic 
hvpe~tension'~ and the largest in the Swedish Trial in Old 
Patients with Hypertensionn (STOI')."' Per 1000 patients 
treated for 5 years, the number of strokes and 
c~rtliovascular deaths prevented in those two trials ranged 
fro111 two to 27 and from six to 67, respectively. l ' he  
ahsolute number of strokes prevented by active treatnlent 
in our ~rial  was sltnllar to that in the S'rOI' trial, whereas 
the number of cardiovascular deaths potentially prevented 
was half-way between the Medical Research Council and 
SFl'OP results. Our results for stroke and myocardial 
infarction werc similar to those of the SEIEP trial.' Active 
treatment with a thiaziile cotnbined with atenolol or 
rescrpine decreased these endpoints by 36%) and 27'%1, 
rcspectivcl y .' 

We recruited patients fio111 eastern and western Europe. 
Of 8920 scrccl~cd p:iltcnts, 4695 (52.6'%,) were 
mndomised. \Ve recrilited patients by population 

Nature of event Rate per l000 patlent-years Difference (actlve 
(number of events) mlnus placebo) 

Placebo Aclive % rate P 
(n=2297) (11~2398) (95% Cl) 
PP 

Non-lalal cardiovascular evenls 
Tqdnslent iscl~de~rlic allack 5.1 (20) 4 5  (27) -12 (-48 l o  49) 0.62 
A~igir~a pectorls 23.9(131) 18 l ( 1 0 5 )  -24 ( -41 to -2) 0.04 
P'l~pl~ural arlerlal d~sease l 0  2 (57) 6 9  (41) 3 2  (h4 to 2) 0.06 
-- p- 

Non-cardiovascular events 
Fatal arid norllatal callcer 14 7 (82) 12.4 (73) -15 (-38 to 16) 0.29 
Osnlg~i rleoplns~ll 3 0 ( 1 1 )  4 O(24) 35 ( -28  10 151) 0.35 
I~itelcurrer~t disease* 31.4 ( lG8) 33.1 (186) 5 (-15 t o  90) 0.63 
Dleed~ngf 3-5 (20)  3 2 119) -1O(-52 l 0  69) 4 . 7 4  

'Inletcurrenl dtseasc rulers to IIOII f ~ l l a l  non cardlovascolar disorders reqtrirlllg 
adllilsslon l o  hosprtal, w~ll~drawal of doul~le blind treatlrlent, or supervised open lollow- 
UP. 
1 Ulcedllig excludes cerel~ral arld rellnal Iiaemorrliage. 

T a b l e  5: Other events 



scrcc~~ing,  frcltn l'amily ~~rnct iccs , '~  ancl at prinlary and 
scco~~dary referral c e ~ ~ t r c s .  We included only 1.2'%1 of 
p a ~ i c ~ ~ t s  tvitli j~rcvi~>us ~nyocasdisl infarctio~i a11d 3.5% with 
a Ilistory of strcrkc. -l'lic exclusio~~ of patients with niajor 
c:rrtliov:~scul:~r c o ~ i i ~ ~ l i c a t i o n  and tlic selection of 
i~~tli\.iclu:~ls likely to c o ~ ~ ~ p l y  ~ v i t l ~  lo~ig-term follou.-up a ~ ~ d  
trc:11111c11t ;ire Sactors tliat must be takcn illto account wlie~i 
tllc rcsul~s :~rc cxtrapolatcd. 111 the SIIEI' trial,' 447921 
i ~ ~ t l i ~ i ~ l u a l s  \vcrc contacted, mni~ily by Inass mailing ancl 
c o m ~ ~ ~ u ~ ~ i t y  scrccni~ip. 01' tl~cse 11.6'%1 nict the i11iti:ll 
c s i~~ .~ . i :~ ,  2.7'%1 completecl the baseline visit, ancl 1.1':O 
(11=,173(1) tvcrc r:i~~clcl~nly ;issigned trcatlilcllt. A~nong  tl~osc 
pilticnts tlic I I I ; I X ~ I I ~ U I I I  diastolic blood pressure at 
s:i~i~Io~iiis:itic,~~ \V:IS 5 111111 I4g lower than in our study. 
l)cspitc t11cqc cl i lkrc~~ccs i l l  rccruitmcnt :111cl sc lcct i~n 
cri~cr ia, tot:tl :Incl cariliov:~scul:lr ~ ~ ~ o r t a l i t y  in the placebo 
fi1011l1s ol' the SI Ilil' uial :11ic1 our trial were si~iiilar (ic, 23 
T.T 24 Jc:ltlis arid I0 7,s 13 <lcaths per 1000 pi~ticnt-years). 

'I'llc 11)lc of tllc nrtvcr cl;~.;scs of at~til~ypcrtcnsi~re c l r~~gs  
i l l  tlic pllartiracol~~gic:II trcalnlcnt of ~~~~ccl~nplic"tecI  
Iry~icrtc.~isio~i coutin~lcs to Oc dcl)ated."." Accorcli~ig to the 
I ( , ( )  3 guidcli~~cs ill the USA,"' c l i ~ ~ ~ - c ~ i c s  a ~ l d  13-blockcrs :Ire 
~ l l r  o ~ ~ l y  types of drugs tli:it I~avc bccri used i l l  lo~ig-te1.111 
controlled cliuicnl trials allcl sIio\vn to reduce ~ ~ ~ o r b i ~ l i t p  a ~ ~ d  
nlos~ality. .l'licse clrugs have beell, therefore, rcco~iinlendcd 
as lirst-cl~oicc agcnts unless tllcy are co~itl-ai~idicatcd or 
u~iacccptahlc or therc arc sjlecial indications for other 
agc~lts."' 13)- contrast, a j t r i ~ l t  co~~irnittec of \\'l10 a ~ i d  tlic 
I n ~ c r ~ ~ a ~ i ( l ~ l : ~ l  Society (>l' I ~ ) : ~ ~ e r t e ~ i ~ i ~ ~ ~ " ' ~ "  believed tliat, 
:~ltllougl~ ~iiost cli~iic:~l trials tested diuretics, ce~itrally 
ncti~ig dl-ugs, vasodilators, ur p-blockcrs, often il l  

c o ~ ~ ~ h i ~ ~ a t i o n ,  110 evidence was available that the bellclits 
tvc1.e due to any p:lrticulas class of anti1iyl)crtensivc drug 
ratl~cr t1ia1i to t11e lowcri~ig of blvod pressure per sc. l 'he  
c o ~ ~ ~ ~ i i i t t c c  rcco~n~ncndcd t1i:lt several drugs Inay be 
prcscri1)e~l as first-li~ic treatllielit of niild sustailled 
Iiyl)crtctisio~~. .l'hcy listc~l the drugs il l  order of ~ ~ r o v e ~ i  
I~e~lcf i t  011 mol-bidity and ~nortality as: diuretics, P-blockers, 
and co~iverting-c11zy111e blockcrs, calciu~n-chan~iel blockcrs, 
and tw-adrenoccptor-blocki~ig drugs."'." Although both sets 
of guidcli~ics dillerecl in thcir approach to clesignating first- 
line antiliypcrtc~isive agents, they botli recognised thc 
UI-gelit t~ced tu assess thc eflicacy of calciu~ii-channel 
 lockers ancl convcrti~ig-cnzy~ne inhibirors in reducing 
1o11y-ter~ii ~iiorhidity and mortality i l l  the treatlnclit of 
hypertetisio~l. WC providc evidence tliat tllc newer 
antil~ypcrtcnsivc drugs also inlprove prognosis in :I large 
sul)sct of thc I~ypertcnsivc pol~ulation. 

'l'wo previous studies investigated the clTects of 
r l ikdipi~~c i l l  C l~ i~ icse  hypertensive patients, but follou.cd 
u~iorthodox tlcsigns."," 'l'lie Clicng-Du nifedcpinc trial was 
a prvsl)cctivc placebo-co~itl-ollcd trial ol' 683 hypcrtc~isive 
patients." D L I I - ~ I I ~  the 6 ):cars of follow-up, the rate of 
c;~rtliovasular cvcnrs decreased from 14.0'%1 to 5.2':(1 
(p=0.05). .l'lic Sllangliai Trial or Nifedipine il l  tlie Eltlcrly 
(S'l'ONE) \\,as a single-blind tri:ll in ~vhich 1797 patients 
were :issig~ied cither ~l i rc~i ipi~ic  (20-60 ~ngiday) or placebo, 
will1 tlie possible a~lclition in both trcatliient groups of 
active cal)topril (20-50 mglday) ur Iiytlrochlorotl~iazidc (25 
~ ~ ~ g i d : i p ) . ' ~  I':ltic~lts \vIiose di:lstoIic blood pressure exceeded 
I I0  nlnl 1 lg wcre rcassig~letl nil'edipine. Total strokc 
i~~citlcllcc Jccrc:lscd by 57'%1 (95'%1 C1 -23 to -76). In the 
~ ~ i l k d i p i ~ ~ c  group totill ~iiortality dcclined by 45%) (-71 to 
3). No sig~~ilic:int changes werc seen in cat-diuvascular 
~l~ostalitv (-26'::1 [-66 to 621) and i l l  the rate of fi~tal and 
1iu11-fatal nlyocardial inf:lrctio~~ (- XI [-87 to 5661) or 

callcer (-76% [-95 to I3])." T h e  Syst-China trial studied 
Chinese patients aged 60 years or older with isolated 
systolic hypertension." T h e  first-line antihypertensive agent 
in that study was also nitrendipine with the possible 
addition of captopril and hydrochlorothiazide. That  
1,opulation had a lowcr frequency of atherosclerosis than 
western populatio~is (u~ipublislied). 

-111~ safcty of short-acting calcium-channel blockers as 
lirst-line at~tiliypertensive agents has been questioned in 
case-controlled and observational studies, which, according 
to the investigators' interpretation,'"' left a margin of 
~~nccrtainty, for example, because confounding by 
indication could not be excluded. We used nitrendipine, 
!vliich is ol' the dihydropyridine class with a tenninal 
plasma half-life of 12 h.] 'The median duration of exposure 
in the active-treatment group was 1.7 ycars (per-protocol 
analysis). Co~npared with Ihe placebo group, no 
clin'ercnccs occutred in non-cardiovascular death and the 
rate of canccr and blceding. After termination of the trial 
on I;eb 14, 1907, all patients werc offered nitrendipine, 
e~ialapril, and Iiydroclilorothiazide. Patients in our trial will 
rc~iiain in open follow-up to confirm the safety ol' 
dihydropyridincs in the long-tcr111 nialiagcment of isolated 
systolic hypertension. 

syst-Eur ~nvestigalors 
Belgitrtr>-(; Adriaens, B Aerrgeerts, C Agten, R Andre, J M Uerthot, 
( 3  Bcuketr, I: Ilolly, W Dos, E Hourdon, J RuKels, E Buts, H Celis (Kcgional 
(:r~ord~nn~or), \V (.:eysscns, J Claus, V Cle~nen~, K Comclli, 
I' 1)e Cort, l': I)e Graef, J F l)e Plaen, G I>ecadt, E Dejacger, 
1. I)evricndt, F Dewacle, B l>ierickx, H Dieu, M Vohbeleir, M llruart, 
I 1  Lluprez, K lhyck, R Fagard, F Francis, M Geeraert, P Gilbert, 
h1 Glihert-\ValgraKe, J Cremling, W Flolsters, J B Lafontaine, 
I3 lal)ghour, V Leyssens, F I,ihaut, P A Inurtie, B Maes. \V Onsea, 
\V I'ele~nans. H I'roost, J I' Rijckaert, J A Staessen, C Van Cauwenberge, 
H Vandcnahheele. A Vanclcnbroeck, S Vandcrvliet, R Van Hoof, 
J \'a11 linr, I> Vantroyen, \V Vanverrewegcn, P Verhaert, A Vlaeminck. 
Belor~~ssirr-- 1 U Korohko, I V Lazareva, M M l.iventseva, 
'I' A Ncchesova, C; I Sidorel~ko. Bulgaria-R P Alallverdian, 
S C; Andrccv, I J  1) Ancv, h1 N Antova, V G Arabadjicv, 13 1 Ase~lov, 
V Ualcva, A Datnlov, S B Uelevn, R M Deltcheva, K M Dianov, 
'1's Dojanova, ll Z Hozhinov, S T Drayanova, M P L>ahcheva, 
I. ht llentcheva, E M L)in~itrov, L 7' Ililnitrova, T I Draganov, 
A Elcl~kova, R G Ercmieva, N B Gannv, S Z (ieorgiev, V I Gergova, 
A 1 Goguv, E G Goshcv, M Grigorov, V S Guidarsky, I G lanev, 
K Jankulclva, V Jordanova, V K Kamcnova, R Kertnova, K Kirilov, 
1. tiocva, Z Kuneva, G G Lazarova, E Lilov. E iubencwa, S I h4antov, 
'I' Marinova, R I' Mateva, A K hlihov, L Mitkova, C Nachev (Regional 
Conrdinaror), 1. Naidcnooa, N T Nikolova, V N Nikolova, 
S V Ohretcno\fa, I. S l'anteva, V Pasheva, A P Petkov, P A Petrov, 
A l .  Popov, D G Popov, I K l'opova, T R Poryaso\sa, R Prokopova, 
1. S Knileva, I1  V Radoeva, K N Ralnshev, K J Raykova, P B Rusafov, 
H E Shahov, Z Simeonora, V Sirakova, AT Slavtchcva, V S Smilcova, 
I' Solnkov, A Spasova, M Stancva, Z M Stereva, V Stoyanovsky, 
'I' ?'cl~cmev, S Tislleva, K 'I' Todorova, M Todorovn, M 'L'zekova, 
I N Tzcnov, V H Vasilev, T N Vasileva, V 1 Veselinov, A Volcov, 
K Yal>lanski, Y T Yolov, h4 A Zaprianova, R Zdravcova, Z Zozanov. 
Croatia-N Pivac, Z Rumholdt. Czech Republic-J Filipovsky. 
Eslorria -'L' Lak~, T I'odar, U Ilnnken. Finlam-J Airas, M Alaluoto, 
I< Antikainen, h4 V llaapi~,, 1' 13akanilki. K Halonen. M JiiBskivi, 
S I' Junnila. E Karonen, I' Kivinen, P S Kohonen-Jalonen, I' Kuusisto, 
A 1,lrva-Nerala, E Lehnlus, R lrliton~lki, R Ristolainen, E Kuorsalainen, 
C S:lrti, R.L'ilvis, J Tuo~nilehro (Regional Coordinator), H Vanlianen, 
0 Vanskii, Fl Viita~len, M Vii~aniemi, S Vinni, H Wallinheimo. 
frarrce--lJ Archaud, J M Aupy, G Uaudassi., P Derger, A Berthelot, 
1: Hez~it. U Bon~becke, Ucruclier, J Bousac, A Boye, A Campagne, 
J Cn~lcllani, F Coisne, C Cclpere, J A Cozic, E De Sainte lr~rette, 
A I?clclis-Fanicn, I3 Iliadenln, C Vontiarel, h1 Escande, G Etchegaray, 
Il l:cuillctte, Y hl I;lores, F Forette (Regional Coordinator), F Fouquet, 
G I:rancois, I Gahilly, C (;aillard, A Gentric, X Girerd, R Gnrlier, 
A Gracovetsky, M Grkgoirc, G Henry, G Hcrry, S Houdry-Pavie, 
J K Isracl, J I' Jacquenlart, I' l. Jacquier, R La Salle, F Latour, 
J 13 Irblond, J l. labrun, M Masieri, G Merceay, C F1 Mercier, 
C; htcridjen, P hlours, A Neveur, I Ptrillial, V Pineau-Valancicnne, 
A I>istre. L. h1 l'om~nicr, A Ponsor, J I'ontonnier, tI Pujadc, E Quipard ,  
I> Rahnud. I' Rcgnaut, J I' Itihat, J Ricllard, C Robin, P Romeiko, 
h1 S:lliird, K I? Sarfnti, A S:lrradon, N Savary, h4 L Seux, M A Terrienne, 
J &I Vigne, h1 Zecconi, G Zerbe. Gerrnarry- J Endedein, H V Faulllaber, 

Vol 350 Septc~nber 13, 1997 



C: I leuel, S hlatrhias, H Kirz (Regional (:oorclinnror), G Schu~idait, 
U Zwctrler. Greece--A I >  I ~ h r r a r ~ l ~ ~ ~ i ~ l ~ s ,  K Nikolaicies. 
Irelafl(1 - - l -  Ilra(iley, I) (:ollins, J Cox, J I)uggnn, I' I)upont, 1) Fagan, 
I' I ~ n n o x ,  I 3  I.uccv. I '  hlce, C h.lclile:rrny, Ii '1' O'll~-icn (I<cgit~nal 
C:uorcli~rat,~r), K O'hl:~llcy, N l'oiver, l< I<y:~n, h1 Scullv. / S ~ ~ I C ? /  !l llolier, 
C Horr-K:~nncr, J ITidcl, A (;oldl~al>cr, 1: Kisclt, I lirucliin, A hl:~rgnl~t,  
l hloran, (3 h1<1she, J l<osc~~fe l~ l  (l<egionnl :oor~lt~i:~rt>r), N S ~ c r n ,  
C: 'l';~hcnkin, J I< \'iskoper, S Yodlnr, Y Yocllat, C: Yi~scphy, 
J Zal~ludci\vski, S %cr;~lilt:t. Italy- -II Ahotcl-l lag, li Ago\rinaccltio. 
h,l Ant~~rusu ,  h1 Antiv:~lle, h l  llaroni, C; B:trr:iccliia, 1: Darrol~~tnc~cci, 
A Ilossini, V (:;tgli, A (::tpra, 1: Ca\fallini, h l  C(ln~lorelli, h l  l)el 'l'orre, 
I< I)i hlisc, (: I)i\feroli. E I)olce, h1 Fnsricli~l, I< F~>g:tri, (;erniano, 
S Iir~runcln, F l,e:tli, 1.conerti (l<cgi('~ial (;oorcli~tari~r), A l,ihretri3 
I: l i s s ~ ~ ~ t i ,  A I inngo, C; hlaior:tno, (; hlal:ltnani, I' S h l a r r c ~ ~ ,  h l  h l c r l ~ ~ .  
l' hlinc~ina, P N a c ~ t r o ,  A 1';11asciano, l' l1aI:~tini, h \  lJaracici~li, C: l'n\o~ri, 
l< l'ier~, N Pietro, A l'irrclli, A l<ap~iclli, AI Kindi, 1: Ko~ilan, t\ Selvctri, 
AI Sinii, l~'I.cr/oli, F ' l 'ct ta~~t:~~tti ,  l3 'I 'ri~n:rrc~~, I\ Vaccarella, \l \'itlp~s. 
Lilhrjania - h l  l< Il:tbersktcne, A Ilickausk:rire, J Jnsilit~~tyre, J I'auksrys, 
I )  Ka\rc~tyre, A Scrcnir~tc. Nelt~erl?olrls -\V I l llirkenll:igcr (Rcpic~nal 
<;~~~>rclina~cu),  l' \V clc l~cc i~\v ,  K' 11 l* l l~~cfriagcls, A 'l' J l ~v111\\cn,  
A 11 \'an den hlciracker, N I' Vtrgcl, I' I I \\'as.;rnl>erg, A H K'cr~ncnhol, 
A \Y:csrcr, A J W'oirrie~. Poland J Hasz:rk, I. H~eni:~\zc\vski, 
Il llroniarczyk. 1) (knmccka, U Czubeck. 'I' C;r<>dzicki, I 3  Gryglc\vsko, 
Cl lwick:~, A J;tclr, K K;~\veck;~-Jaszcz, h1 Kaztniro\vicz, h i  Iilucck, 
J Kt,ccnlh;r (I<cgicinal C<~ordinator), I 3  Kt~~~~n-\\'oicierl~~~\vska, 
h1 hlarkie\vic7., I )  Mroc/.ek-(:zc~neckn, I: Nar~on~ic?., \\' l'in.~~w:rr\ka, 
I i  l<:rclion, h l  l+aj7.er, h1 'l'enrlera. Po~l ( lga l  K Afonso, .l' H Alimro, 
A Il i l<~qt~e,  I\ ;:~cra~io, A ( : : I ~ ~ , I ~ I I ,  h1 (::~r~agct:t ~ K c g t ~ ~ ~ i : ~ l  ( ? ~ I I ~ ~ ! I I I : I I I > ~ ) ,  
l1 (~o~ic:tlues, A (;~>st;t, 1) l)e<1111id:1, J 1)<111ii11gt1c?, A l;r:t~lc<~, (> I X I I I : ~ ,  
A hl:tr~i~rcz. A h1cdeil.11~. A M~~cd: t ,  A N ~ t ~ t e s ,  I' Nuncs, K Nuncs, 
J l';lsc~:~l, S l'crcira, h4 N l<oclr~gues, C.; Scgal. Rori~arifa- S l l a l ~ r a ~ r ~ ~ ,  
V HogcI:tncanu, I< I)ragl~ici, I )  l )u~ni r r :~rc i~ ,  I) I. I)u~ni~rascu, I .  S c r h : ~ ~ .  
R u s s ~ a ~ ?  Fetleratio!? - 0 Akitnora. (; C; Aral)iclze (Hcgional (:oorcIin:r~(~r), 
Y H Hclousc~v, K S Hog:~rliov, I .  V Ilr~clrin;~, 'I' A (:hly;tl>i, A V I ) c ~ t l c n ~ ~ v a ,  
0 V lill.c~nc~~ko!fa, A li li~sho\rn, (; I! (;cn(llin, A Y lvlev:i, 'I' I3 Kasa~ova, 
% I) Kolxtlnva, I A Konrisnrcnk~~, I V Kondrarova, I L Kc~ns~antino\ra, 
A Kc~lwlcv, 0 A Kozyrcv, A A Kubnitsky. 1- Il l a z c l ~ n ~ k ,  h i  \' I~.c~rlova, 
V V I.ol>ykliovs, I l' hlsl;rya, N V hlalyslie\~a, 0 h l  hlilyl~kova, 
S hl(vi.;seycv, V h411isseycv, S V Ncdugod:~, 'I' h l  Ncsrercnku, 
li V O~l lc l tcpk~~va,  A V I'(~rapu\'a, 1- l i  S:tlislicva. 'l' N Sanin:], 
Ii Slrkt~lnikova, N h1 Sicl:lkova, R .4 Sidorcnko, A K Sr:trod~~uhrscv, 
(; l Srt~rozliakr~v, 7. h4 Syin:~, h l  V 'l'aranovn, S .l'crculiclltc~lko, 
Ii A ' I ~ I I I I X O V ~ ,  A I.'l'sel~ov, C; A \'eresllthaginn, (: I< Zyhkov. 
Slovakia -- % (;Crov5, K lureckova, K Seillakova. Slovenia I <  Accett<~, 
Il Ilucic, J I)~~bovisek, I' I)olenc, H Kolsck, Z I sp:~nja, tvl hlilrclic-llrcic, 
J I'etrin, 0 I'irc-Ccrcck, A %cnt\a. Spaif+-J Al~cllan, I'J Ar:tn~la, 
h l  Arlonil-(;:rrcia, J Arril~os, C; Clinnrorm-llarri1111e\.o, 
J tvl Ilcrn~uilez-Garcia, V (:uesla, J 1:ern:rndcz. Il (;ill-lixrrcmcra, 
J tvl ( io~ncz,  L Gonzalez-Gomcz, A l1 llerrcra, I' Arentla-l are,  
A Malclonacl~~-Martin, I< l hlarin, J 0 tvlarrine7,, I' I I hlcnegitcz, 
A h,lolin;~, J hlc~ra-hlacia, R Naval-ro, Ii 1.~1pcz dc N(~vnlcs, J Ortcgn, 
A 11 l':rrdeIl, 1; l'I:rza, J 0 lPi~i;tdas, J Reilon, J l. K~~ilicio (l<egic111;11 
(:oordinator), 1, h i  I<i~ilope, J A l<i~ipercz, 1. Sori:~~io-(:;~r~nscos;~, 1: \'ega. 
U K -  I' Anilrews, S C; Arnisrrong, l> (; Hcevers, h1 Hcevcrs, 
l' l l r i ~ c e - ~ o n c ~ ,  J Ilulpitr (l<cgio~i:tl Coordin:ttor), 1) (;IIO:II, l' (:r~~tiic, 

l )av t~ls~~t i ,  C: 'l' 1 )olIcry, A l< l'lctclicr, l:o!vIcr, N ti:ti~isIx~roi~glt, 
L (;arcs, N I )  I' (;unn\v;~rclena, N l ligson, S Jackson, 'I' A Jcliers, 
(: King\woocl, I> Nuth ,  I) Lee, P J l.uce, I) I.ytl~rs, (; hl:tnkik:~r, 
A O'l lr~cn, I I O'Ncal, J C l'ctl-ie, J Riclr:rrllson, A K Scolr, I' S l~ ;~~psr r~r te ,  
1) I Slrlvick, I 1) Starkc, C C; Swift, J 'l'imcyin, K .l'sang, J \Y1el~srcr, 
l' l< \\ '~Ikiris~~~i. 

C o ~ l i ~ i i i l l e e s  arid coordiriatiori 
Trral C(~ordr~~otors--l< I';tgarcl, J A Sracsscn. 
Dala i2lon1lor111g Co1ll111ttIee- C J Ilulp~tr, A 1: I:lcrcllcr, J A Stnesscn, 
1, 'l'liiib. 
Drug Corlirniltee- I1 Celis, C; l)cmul, I' L)cniol, I< I'agard, G U Iiut~ncr,  
J A Staes5cn. 
Endpornl C(~r~~rf~i t tee-  I' \K' dc l r c u w ,  H Fagard, C; I.c,~nerri, J (1 I'errie. 
Elhrcs Corr~fn~tlee-\V I I Ilirkcnl~itgcr, (: 'I' I)t~llery, I< I':~g:rrd. 
Liaisofl Cofnr~iitlee wit11 lllc European Llrlion -\V I I Iltrkenlliiger, 
1: I)e I'ndu;~, C: .l' 1)ollcq-, A I) lifstratop~~ulns, H I;agard, 1' 14rrcrte, 
1) (;an~crt, li 'I' O'llrien, K O'hlollcy, J I. Rodicit~, J ~ l ' u ~ ~ ~ n i l e h t o .  
(: vart Ypcrscle, A Zanchcrti. 
Pr~blfcatron Cof i i~~i i t tee  -\K' I I Hirkenliiigcr, C J 13ulpiit, J A Sraessen, 
A %anclictri. 
Steerrr~g Cor i l f~ t r I tee( ;  G r\ral>idze, I' I)e Cort, l< I'irgard, 1: I't~rclrc. 
K I<a!vecka-Ji~szcx, C; Isoneui,  C Nacltcv, l! 'I' O'Bricn, J l. I<oil ic~~, 
J l<osct~fcld, J ' ~ i ~ o r n i l c l ~ r ~ ~ ,  J \Vcl~srcr, Y Y ~ ~ d f i ~ t , .  
Coorthnalors of llie Project on Arihulalory Blood Pressure hlo~i~toring- 
1) (~lenicnt, U 'r O'Bricn, C; hlancia, C; I'arnti, J A Stncssen, L.l'hijs. 
Coonli~iators of tlie Pro~ject on Vascular De~iierilia --l: 1:11rctro, 
.I' Strasscr. 
Coord~frators of llle Project of1 Qualily of L i f e  C: J Bulpirr, A U I~lcrcltcr. 
Coord~riators of General Practices - I l (;clis, in coll;rb~~~:ltion ~vitli 
J Iic!.rm;r~r, G Sribbe, :tnd h l  Vntt den I 1:tute. 
Coordinal~r~g Off~ce- N A~~sloos,  I I Celts, 1- I)r l'auw, I' I>rerlr, 

I< I'agard, I1 Fan, V Mnrien, Y I'iccnn, J A Staessen, Y l'orcmnns, 
L'l'liiis, S Vandeneeyken, K Van Iioof, S Van tlullc, K Wolfs. 

R e g i o n a l  d r u g  d ispa tc l l ing  c e n t r e s  
h l  ll~~ntsclieva (Rulgaria), C Borsati (Germany), I. Carniody (UK), 
I: Caspi, l> Koemer (Israel), S Coppens (Belgium), J Lieltink 
([Ire Nerl~erlands), h4 Ferrari (Italy), K Gravilov ( R e l o ~ s s i a  and rile 
I<ussian 12ederario~l), J I lacundova (Slovakia), h4 Kinnunen (Esronia, 
Finland, and I.irIiunnia), N I ~ ~ z c j  (Slovenia), A Nolasco (I'orrugal), 
J Pawlowskn (Poland), h i  Pitelaud (I'rance), C l'inol (Spain), 
C; Soririadis (Greece), h1 Stipic (Croaria), h1 'l'linmpsorl (Ireland), 
1) Vet-~ea (Konianin), J \'ylirova (Czech Republic). 

A c k r ~ o w l e d g m e n t s  
'l'lie Syst-Hur rrial, iniriarcd by the law Anroon A~nery, was a conccrred 
acrion of [lie BlO%lEl) Research I ' r ~ ~ g r a ~ n ~ n e ,  sponsored by the European 
Unic~n. l l i e  trial was done in consultation with \Yfl 10,rlie Inrernarinnal 
Socicry of I Iypenension, rlle European Sociery of llgperrension and rlre 
W'orlcl I lyperrcnsic~n 1r:tguc. '111~ trial \Itas sp~msoreil hy Hayer A(;, 
\\'ulq>enal, Ger~nany. 'llle National I'rtnd for Scientific Itcsearch, Ilrussels, 
Ilclgiunl, provided addiric~nal s u p p ~ i r ~ .  Srudy nicdicarion !!>as donarcd by 
Ilaycr At i  and hierck Sharpe and 1)ohnle Inc, Wrest I'oinr, PA, USA. 

References 

1 ~racssen  J, A~nery A, I'agard l<. Isolared systolic ttypenensi~~n ill rlre 
elderly. 3 tlyj~cr~crrs 1990; 8: 393-405. 

2 Atncry A, Ilirkcnlilger \K', Ilulpirr CJ, er al. Syst-Eur: n rnulticenrre trial 
ort tltc treaunenr of isolared sysrolic ttyl,ertcnsio~l in the elderly: 
~~hjccri!vs, prorocol, ancl organizarion. Agi~tg (;/III 1i.v~ IKrs 190 1; 3: 
2H7-302. 

3 Goa K12, Sorkirt EM. Nirrendipine. A review of its pliam~au~dynanlic 
ancl pltarn~ac~~kineric properries and rherapcutic cllicacy in the 
trc:trnlctli of Ilyl>crlension. I)r~cgs 1987; 33: 123- 55. 

(1 StIUI' Coopcra~ive Researcl) Group. Prevention of s~rtrke by 
antihypcrrensi\v drug treatmciit in older persons with isolatecl systolic 
liypcrrensit~n: final results of the Systolic I lypenension it1 tlie Elderly 
I'rc~grntn (SHIP) .  .7..lAfA 1991; 265: 3255-64. 

5 1:letchcr A, Spicgclhnlter D, Sraessen J, l l l i js  L, Bulpitt C. Implicntions 
f i ~ r  rrials In progress of publicariun ol'posi~ive results. I.orrcdl 1993; 342: 
653--57. 

6 Knplitn Nhl .  Sysrolic tlypertension in lllc I!lclcrly Program (S1 IEP) 
ancl Swedish Trial in Old I'aticnrs with I lypertensic~n (S1.01'): the 
pro~nises and rlic purenrial prc~blenis. AIII j' Il~~pcrfetrs 1992; 5: 
3 11 -3.4. 

7 hlknard J, I)ny h i ,  Clratellier C;, laragllJ11. Sorne lessons h ~ r n  Systolic 
I Iylwnensic~n in the lildcrly I'rogram (S1 IEP). A~ir 9 I t t ~ p r ~ e ~ r s  1992; 5: 
335--30. 

R Sraessen J, Fngard K, Anlery A. lsolarcd sysrolic hypenmsion in the 
elderly: i~nplic;~tions of S1 Ilil' fclr clinical praetlce and lor rlle ongc~ing 
rri;tIs, .7 111011 I l ~ p c r ~ c i ~ s  l90 l ;  5: 4hO -7.4, 

9 S~;tesscn JA, Antcry A, Ijirkcnhiiger W. Inverse associ;tri~~n bcrwccn 
basclinc pressure ancl hcnelir frt~ni treatnlenr in isolated systolic 
Itypcncnsn~n. t l ~ ~ p r ~ c ~ i s i ~ r ~  1 U 9 4  23: 200- 70. 

10 l'a1111r hi ,  Gtrralnik Jh.1, 1:urherg Cl), (:arbc~nin P, I lavlik 1<J. Kisk I I ~  

gastroinresrinal Ilaenlorrliagc with calcium nntagonisrs in hype~tensivc 
persons over 67 years old. 1.ntrcrl 1996; 347: 11161 - 65. 

I I I'alior hl ,  Guralnik Jhl ,  Ferrucci I., er al. Calciuni-channel blockade 
ancl inciclencc of cancer in aged p~q~itl ; t~ions.  1.u1rcel 199h; 348: 493-97. 

12 I:url~crg Cl), I'otsy Ilhl, hleycr JV. Nifcdipinc: dose-reletecl increase in 
ntor~:tl~ry ill parienrs !v1111 e i ~ r ~ ~ t r a r y  heart disease. (:rrr~~rldrio~i 1905; 92: 
1316-31. 

I 3 Psaty BM, Ileckherr SR, Koel~sell 1'11, er al. I l i e  risk of myocardial 
inljrcri~~rl  ass(~ciarcd wirh anrillypcrtcnsi\~c drug rlierapies. J,,l~\lrl 1995; 
274: 620-25. 

I4 4lsr \Yforld hleilical Assemhly. Declaration I I ~  Ilelsinki: 
recommendari~rns guid~ng pllysicians in hioniedical research involving 
Ilu~nan sulljccts. If~tll I'drr AIII Il.,crl~k 0lpu11 1990; 2-1: 6(16--09. 

15 Internarionnl Cl:tssilicnrion of 1)iseases. hlanual I I ~  the international 
srarisrical classilicario~l l ~ f  diseases, ini~~ries,  and carlscs ofilcatlt: huscd 
on the recomtnendarions ol'rlre ninth revisi~~n conference, 1075, and 
adopted hy h e  t~venry-ninrll \Y."orld Ilealrlt Assemhly, v111 I. (;cneva, 
Sivirzerland: \\'orld t leal~li  Organization. 1977. 

l 6  O'llricn P(:, I'lcniing I 'K. A rnulriplc resring prc~cedure l i ~ r  clinical 
trials. 1Jr~111rcrnc.s 197'1; 35: 549-56. 

17 A~trery A, Hirkenhigcr \K', Ilrixko l', et al. Mctrraliry ancl nlorbidiry 
resulrs front the I:ur<~pcan \\'orking I'arry on High Dlood I'rcssurc in the 
l~lilerly rrial, I.OIILXI 1985; i: 1349.-54. 

I 8 C;IIIIIW J ,  \Y'arrendcr T S .  Ranclomised rrial nf trcarmcnr nf liyperrcnsion 
in elderly paricnrs in primary care. lJr\!7 1986; 293: 11'15-5 l .  

19 I)altliil'll, Linclli~~lm 1.11, tlnnsson l., Sclrcrsrcn H, Ekhnrn 'I', ..._ 
\\"cslrr P-0 .  hl(1r11idit)- and tn~~rtnliry in tlle S1vedisI1 I'rinl iR'QliISUijLh 
I':t~ienrs wirlt l Iypcrtensio~l (SI'OP-I lyl~cnension). I.rrr!cz! 19"); 338: c 
1281-85. / <{ 



2 0  :cII? l l ,  YoLII.;I~ Y, 'I'111jq l.. et ; I I .  r1111il1q~~ I I < ~ I I S ~ V V  ~ I I ~ I ; I ~ ? \ ~  i n  older 
~ > ; I I ~ ~ I I I <  \vitli I ? I I I ; I I C < I  - y ~ l ~ i I i c  I I ! ~ ~ ~ ~ I < , I I ~ I , V I I  tlle Syst-I:~~r e s ~ ~ c n c ~ i c e  111 

cc11cr:11 p~;tcl i tc .  /;<r,!r / ' I ~ ! c . I  l'?Ol?; 1.3: 133 1 3 .  

27 1:111hcr~ ('1 ). I ' ? : I I ~  111\1. ( : : l l c . i l l ~ i ~  a ~ i t : ~ ~ o ~ ~ i c . t ' : .  111,t :~l'prul?t.i;~te as first 
I ~ I I L -  : ~ ~ r ~ i l ~ v ~ ~ c r ~ c ~ i ~ i v c  : I ~ ~ C I I I S .  ,'Itr! 7 I I I ~ ~ ~ I I L ~ I ! ~  1'1'10: 9: 122.25. 

211 S\v:~lcs Jl).  I'liar~iiaculi~gical uentment of l~ypertension. L a ~ ~ c e t  1994; 
344: 380 -85. 

29 l l i c  Jo i t i t  Naticinal Cnrnniittee on Detection Evaluatinn and Treatment 
vf I lipli Lllo(~<l I'ressure. 'l 'l~e filth report of tlie Joint National 
C:t~nimittcc on l>etectiun, Evaluation and Treatment of liigh Blood 
I'rcsturc ClNC V). Arch Irrrenr hied 1993; 153: 15683. 

30 l'lie C;uidclines Suheutii~iiittee of the WHOIISH Mild Hypertension 
l iaison Cc~n~niittee. 199 3 guidelines for the management of mild 
1iyperrcnsi1111: memoranclurn frr~tn a World Health 
Orpnnizntic~ti!l~iternnrio~id Society of liypertension meeting. 
Ilvpenr~rtsh~rr 1993; 22: 392-403. 

31 Zat~clictti A.  Guidelines for the mnnagenient of hypertension: h e  World 
1 le:iltli Organizatio~illnteniational Society of Ilypertension view. 
-7 lIspt.rrcrrr 1995; l3 (suppl 2): S1 19-22. 

32 Gong I, Zhang W, Zliu Y, et al. Shanghai trial of nifedipine in the 
el~lcrlp (S'I'ONE). J Ifvp<rreits 1996; 14: 1237-45. 

33 f la~ i ic t  P, C;n~ig L. Cliiiicse contribution to uials on antihypertensive 
tlitrapy. J 1fvpcrre1r.s 1996; 14 (suppl 2): S 123-2R. 

3.1 \K'nng J, L.iu C;, Wang X, e! al. Lolig-tenn blood pressure control in 
older C:liincse patients with isolated systulic hypertension: a progress 
report on  tlie Syst-China trial. .7 Ifrrrir Ifvpeneris 1966; 10: 735-42. 

A case-control study of measles vaccination and inflammatory 
bowel clisease 
b2.1,111( Fccney, Alltlrew Clegg, Par11 1V111~vood. Jo~~at l~or t  Silooh, Tor tile East Dorset Gastroenterology Group* 

Summary 

Baclcgrou~rd I lle cause of i~lflar~l~riatory bowel disease (IBD) 
r e ~ n n i ~ ~ s  to bc estal~lislled. Evidence has li~lked nleasles 
irlfcc:tiorl i l l  early clliltlliood wit11 t l ~ e  subsequent risk of 
tlcvelopi~tg II3D, particularly Crol11,'s clisease. A collort study 
raised t l ~ e  possibility tllat im~nunisation with live attenuated 
~t)t?nslcs vaccine, wllich irlduces active irnmunity to measles 
ir~fcction, rnigllt also predispose to tlie later developnlent of 
IBD, provoking concerns about the safety of the vaccine. 

Metlrod We report a case-control stutly of 1 4 0  patients with 
IUD (inclutli~lg 83 with Crolln's disease) born in or after 
1968, a~ ld  280 coritrols matclled for age, sex and general 
practitioner (GP) al-ea, desigrled to assess  tlie irifluence of 
nleasles vaccination on lalcr dcvelopmenl of IBD. 
Documc~itary evidence of cliildllood vaccination history was 
sought fr0111 GP ancl conltllunily I~eallh records. 

Fi~~di~rgs Crutle ~neasles  vaccinatio~l rates were 56.4% in 
patients with IBD and 57.1% amollg controls. Matched odds 
ralios for measles vaccination were 1 .08  (95% Cl 
0.62-1.88) in patients with C~ohn's  disease, 0.84 
(0.44--1.58) in patients with ulce~.alive colitis, and 0.97 
(064-1:47) in all patients with IBD. 

Interpretation These findings provide no support for the 
liyllothesis tllat lrleasles vaccination in childhood 
prctlisposrs to tlie later develop~ne~ll of eitller IBD overall or 
Cl(~ll1l'S disease in parlicular. 

*Lisletl at lllc cncl of tllc paper 

Depart~l~ent of Gastroenterology, Puole Hospltal, Dorset EH15  2JB, 
UK (M A Fee~ley MRCI'. J A Snook FRCP); Department of 
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( P  J Wil,wood MRCP); and NHS Centre for Revlews and 
Dlssemlnatlon, University of York, York ( A  J Clegg rt~u) 

Corresponde~~ce to: D r  Jo~iall~on Si~oolt 

Introduction 
'nlc possibility that the infla~nlnatory bowel diseases 
(1Ul)s)--ulcerative colitis and Crohn's disease-are caused 
by a t~a~~slrlissible agent such as a virus is an attractive 
hypotlicsis.' Wakclield and colleagues have suggested that 
Crolln's disease nright be the late result of measles virus 
i~~fcctiorl 3t a critical time during early cllildhood. This 
"nlcaslcs hypothesis" is based on a series of pathological 
and epidemiological studies. 

'Vl'ild-type ~neasles infection is associated with substantial 
morbidity and mortality. In the developed world, 
co~nplications occur in about one in 15 infections, and 
most deaths result fronl the development of pneu~~lonia, 
acute encephalitis, or the rare but relentlessly progressive 
subacutc sclerosing panen~ephalitis.~" Live attenuated 
mcasles vaccine was introduced in the UI< in 1968, and as 
a scsult of Lhe vaccinalion campaign the incidence of 
~llcasles infection and conlplications has fallen ~trikingly.~" 

7'he n~easles hypothesis has been embellished with 
evidence from a cohort study suggesting an increased risk 
of 1131) in individuals given live atte~luated measles vaccine 
in early childhood.' This report has led to concern about 
the safety of measles vaccinatiorl and resulted in some 
parents declining an effective vaccine. Counselling has 
been particularly diflicult because the evidence on which to 
base reassurance on this issue is very limited." 

'The present illvestigatior~ was devised to assess the risk 
of 1131) associated with vaccin;~tion against measles in early 
childhood. A case-control design was used because of the 
re1:itive rarity of the disease and the frequency of vaccine 
exposure in tllc populat io~~." . '~  'I'he study focuses on the 
period between 1968 and 1991, during which measles 
vaccination was routillely offered and immunisation status 
documented in the UI< by general practitioners (GPs) and 
colnlnunity hca lh  services within the Nadonal Health 
Service. National uptake rates for ~neasles vaccination 
ranged ftoln 34% in 1968 to 90% in 1991. I t  

Metlrod 
-1.llis case-control study was done in East Dorset, UK, with the 
apl~rc~vnl of thc local research ehics committee. 164 patients with 
a cleli~~ile diagnosis cif IUL) on the basis of standard clinical 
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