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1- Critical Appraisal
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1- Relevancy
2- Relevant
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1- Research Methodology
2- Scientific method
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1- Method
2- Research planning
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1- Descriptive 4- Effect

2- Relational
3- Causal
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1- Hypothesis
2- Aim
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1- Research Strategies

2- Qualitative
3- Quantitative
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1- Analytic Srategy
2- Observational Studies
3- Interventional Studies
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1- Assignment
2- Validity

VY




'L Pl g g

S o o o alad] S35 pe cuman 5 (140 50l 5 Lo s e Lasols suspan ook O Y gare (S asle o Ghasd
S anllan (Lo o5l (555 0 padlsa oo (S5 Jlo i 4 ol 438 s Sl b 5 oKae s Y e conan S anlllas
L wload suls pandas (b slidl 4 aSul il s ga 5 5 Olobews (ol pled 44 (i pae lgfbis cumen 0L sl aas
(Ol 953 Alia sla sl 5o cpl by sl e (Sas sae | Lpatabio alad (5 95 s 4adlas conl sadi suls pand il LT b
(A8 o arand G105 g0 cnren 0 |, LT (SlAEL a9 03K o dalllan | caran Sl (sl sad Lo g S Jgare sk o Siiagl,
G g dalllan b oS5 sl o ol 5005 50 cman 31 (oo 5 e 5 S Lile Sl cal581) a5 (slaaal s CLATSN bl 43 (5 S G gad
Ll aseal sad A5 S (T 5 gad € Saea o (S | gl o) g3

=l Ol 40 B uiS o ol asla ol ail Sliae (5580 sal 5o wb € el glalluns G Sssae sl Sl
cnran 5T i sablad sk G5 K G sad 4 5o LS lu 4 e avens BB Ko slple 5 LIS cal il o g0 5o dadllas
cosel i dallle a A ol g5 0l GBI 0 s

s e BT (Sloalie &y pa3 wia b Ll o

G arent wial g2 o LS da 1 dallhe 4ot 4 sl (ol 5 5 o 7l (5S4 g3 534S gan (o

a5 ol as e cnren 4 lsa | =l o0 S Olu IS b 15 usa dallhe olis B usla e JSiia 535 o)l se sidus 5o
cuman waitle) wod oo IS T, 00 Cunen ad aneal 1) (R 5 ml u)la Blle Siasdh € e 4 0SS s guns
(ran 3l ol 5 gaae 5 55 el (S st LI cusan ol 5 pnie (55840 503 o€ T 31 (5 (5588 S sla b

1- Sampling and external validity

2- Representative
3- Theoretical Population
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1- Accessible population 4- Breast cancer

2- Study population
3- Inclusion and exclusion criteria
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1- Sampling Frame 4- Probability sampling 7- Quasi-random selection
2- Sampling methods 5- non probability Sampling
3- sample 6- true random selection
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1- Simple random sampling 4- Statistical Precision
2- Proportional, Quata or stratified random sampling
3- Strata
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1- Cluster (area) random sampling
2- Multistage sampling
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1- Accidental 4- Purposive sampling 7- Statistical power

2- Purposive 5- Sample size 8- Statistical precision

3- Incidental, Convenience, Haphazard 6- Sampling error 9- Random selection or sampling
or accidental




(_;‘):Sﬁdmtd_\b:t‘JJ_\uJJLASL;);‘L\}ASMLJ.\)AMad‘d&aﬂmuﬂ)d@’fM&uxm\uﬁuﬁgm\gﬂﬁ
L}‘Jﬁ\}d(suh‘\s‘(stiﬁJ.AS:)‘w‘uJZJL‘a:ua:\.aaﬁJd.JJJ&JS@&JL}QM&JL@SL;LAL;JLo‘}TJlSJJE‘)JJ
eraliea dunlio (sl 5 S G U8l GanadTs ol aaas o panedd dalae 5 SIS sla S G aline bl slgdi g,

.C.\.é‘)iJA‘\,.;J“);U_MJ‘).}JJJAMQTJJJJJ.:LL;ACJ&"J..;‘Ju:s‘\s‘)dml.]mo(sl.q.;‘)]ouﬁg‘)disC.\.ua‘

U 95 Tk
Goad ) pind g5 pge 1) G S S aan o Hlis HBALL cpl vl dadllas e guis sBA L s gad elida 5o (25 ok
53 -0 oals nly (i 53l 4 B 5 e 103 ad GUS 5o (s panadS sled) codalie dagiaiw deas S
158 3 alaS 5 u) 50 Ho wd G S phailen (S o Juale aa 4, 1a ) 0l € el s e 4 dalllas b e88as
Aol 008 g Iy (35 5 Mo bl 458l 15 50550 s 5 (g2 oS0l 0155 45 8L (5145 4 s Al £ e a5
2l -l TR (g 85 e e Laal 5o &S e s -l L1 il o T asad slea b 5 soliiud adius e
295 nl s sl a3 cnadly 4 e adaly ool Lo bl ua a5 S o Ol s g5y (s G35 08w 31 A1
Lo 4 lyun o abl; o€ sl Gals a5 puiess e dayl; S YL 0 €S 353 oo £oke (535150 53 Ysual 2l
Aoy i a0 505 2 o e 0l aly o 5105 0n 1o e o 31 38 5 4l ot Lo slas e L s 3053
alasl il 4 Gals e 15 sad saaliie o il T4 el Gl 0 g o 7 skae Jle dlal, 5o € gl s asious e
(¥ US) Sa g o o g 50 Jaias Jle ol o b o (0 5 ololan (25507 s SIL 2 ((Slosopass O ael) s
1- Random assignment or allocation, randomization 4- Internal Validity

2- Study design
3- Experimental
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1- Experimental designs
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1- Randomized controlled (clinical) trial(RCT)

2- Eligible
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1- Quasi/Pseudo-Randomized Trial

2- Equivalent
3- Randomised Crossover Trial
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1- Factorial design 4- Level

2- Interaction
3- Factor
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1- Quasi-experimental

2- nonrandomized cross-over design
3- Interrupted time series
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1- Non-experimental design 4- N of one Randomized Trial

2- Post - test
3- Pre- test / post-test or before- and- after
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1- Treatment targets
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1- Longitudinal/ Prospective / Concurrent Cohort

2- COHORT
3- Stroke
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1- Non Concurrent Cohort Studies,Historical / Database Cohort Research

2- Database
3- Etiology
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1- Historical Control
2- bias
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1- Statistic 4- Standard scores
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1- Selection Bias
2- Kunz 1998
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1- Myocardial infarction
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1- Randomization blinding

2- Allocation concealment
3- Blinding
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1- Performance bias
2- Detection bias
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1- Attrition bias or Exclusion bias

2- Drop out
3- Side effects
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1- Schulz 1995
2- Recall bias
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1- Spina bifida
2- Reporting bias
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1- Measurement of outcome

2- Subjective
3- Investigator bias
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1- NSAIDs 4- Reitman 1988
2- Subjective outcome measure
3- Colditz 1989, Schulz 1995, Karlowski 1975
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1- Size of the effect
2- Scale of measurement
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1- Continuous scale 4- Risk difference 7- Risk ratio
2- Quality of life 5- Absolute Risk Reduction
3- dichotomous or binary scale 6- Relative risk
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1- Relative Risk Reduction) 4- Hazard Ratio 7- Number Needed to Hram
2- Odds Ratio 5- Hazard
3- Population-based case-control studies 6- Number Needed to Treat
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1- Bisphosphonate
2- Hormone Replacement Therapy (HRT)
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3- Jadad 1996
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1- Incorporation bias
2- Verification bias
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Pre-test probability = Prevalence = (TP + FN /TP + FN + FP + TN)

Pre-test odds = Prevalence/ (1 - Prevalence)

Post-test odds = Pre- test odds x Likelihood ratio

1- Bay'es theorem 4- Pre-test probability
2- Post-test odds 5- Odds
3- Pre-test odds 6- Post-test probability
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METHODS
Patients

All consecutive patients seen in the departments of rheumatol-
ogy and ophthalmology between January 1994 and October
1996 with clinically suspected active temporal arteritis and poly-
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myalgia rheumatica as well as all patients who had temporal- "'a'L‘ BN JUSHA U NP ‘J'.’ u"'jb
artery biopsies to rule out the condition were included in the
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The American College of
Rheumatology requires three of the following five
criteria to be met to establish the diagnosis: age =50
years, new onset of localized headache, temporal-
artery tenderness or decreased pulse, erythrocyte
sedimentation rate =50 mm per hour, and histolog-
ic findings.
Biopsy
In all cases biopsics were bilateral. Temporal arteritis was diag-
nosed if there was vasculitis with a predominance of mononucle-

ar-cell infiltration or granulomatous inflammation with or with-
out giant cells.!
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RESULTS

TaBLE 1. COMPARISON OF RESULTS OBTAINED

BY ULTRASONOGRAPHY AND HISTOLOGIC RESULTS

ANALYSIS IN 30 PATIENTS WITH
TEMPORAL ARTERITIS.*

TABLE 2. SENSITIVITY AND SPECIFICITY OF DUPLEX
ULTRASONOGRAPHY OF THE TEMPORAL ARTERIES FOR
No. oF HisToLocic THE DIAGNOSIS OF TEMPORAL ARTERITIS AND TO CONFIRM
PATIENTS ULTRASONOGRAPHY ANALYSIS HistoLoGIc FINDINGS.
STEMOSIS OR
HALD OCCLUSIONT

CONFIRMATION OF

14 F £ + FINDING DiaGNOSIS* HistoLocic Finpingst
3 i) + ND SENSITIVITY  SPECIFICITY  SENSITIVITY  SPECIFICITY
2 + = +
1 4 . ND positive negative positive negative

tests/total tests/total testsf/total  tests/total

1 + s - (%) (%) (%) 1%)
1 + - =
" i N - Halo 22/30 82/82 16,21 24/26
) it (73) (100) (76) (92)

Stenosis or occlusion 24,730 76,/82 18/21 23/26
1 = i D (80) (93) (86) (88)
1 = = + Halo, stenosis, or 28/30 76,82 20/21 22/26
1 = = = occlusion (93) (93) {95) (85)

*ND denotes not done or that there was insuffi-
cient material for analysis. A plus sign indicates pos-
itve findings, and a minus sign negative findings.

*Thirty patients had temporal arteritis, and 82 patients had been given
other diagnoses.

tTwenty-one patients had positive histologic findings, and 26 patients
had negative histologic findings (4 in the temporal-arteritis group, 7 in the
group with polymyalgia rheumatica, and 15 with other diagnoses).

TTwelve patients had both stenosis and occlusion,
six patients had occlusion alone, and six patients had
stenosis alone.
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METHODS

Two trained physician ultrasonographers performed the exami-
nation, which takes an experienced sonographer 20 to 30 minutcs.
One investigator, who was unaware of the patients” diagnoses,
looked only for the existence of a halo, stenosis, or occlusion. If
their results disagreed, the investigators examined the results to-
gether and reached a consensus on the findings.
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1- Fecal Occult Blood Test 4- "The Effect of Fecal Occult-Blood Screening
2- Screening on the Incidence of Colorectal Cancers"
3- New England Journal of Medicine (N Engl J Med 2000; 343: 1603-7)
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METHODS

Participants

The Minnesota study was a randomized, controlled clinical trial A ; J-“ i 23 ) Mo o e| > 4 deadUs [:J s

conducted to evaluate the effectiveness of fecal occult-blood test-
ing in reducing the rate of death from colorectal cancer. . N . B .
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1- Randomized Controlled Trial
2- Cohort Study
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1- Survival

2- Total age- Specific mortality
3- Incidence
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Statistical Analysis

The ratios of the 18-year
cumulative incidence ot colorectal cancer in the two screening
groups to the incidence in the control group and the 95 percent
confidence intervals for these ratios were computed as a measure of
the extent to which screening affected incidence.

P ol

METHODS
Brief-
lv, 46,551 people, the majority of whom were 50 to 80 years old
when recruited between 1975 and 1978, were randomly assigned to
annual screening, biennial screening, or usual care (control group).
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RESULTS

TaBLE 1. ResurLts oF FECcAL OccurT-BLoop TESTING ACCORDING TO STUDY GROUP
AFTER 18 YEARS OF ForLLow-up.*

VARIABLE ANNUAL SCREENING  BIENNIAL SCREENING ConTROL

Subjects — no,

Toral 15,532 15,550 15,363

Men 7474 7,430 7,419

Women 8,058 8,120 7.944
Person-years of observation — no. 235,584 235,513 232612
Clases of colorectal cancer — no. 417 435 507
Cumulative incidence /1000 32 (29-35) 33 (30-36) 39 (36-43)
Cumulative incidence ratiot 0.80 (0.70-090) 0.83 (0.73-0.94) 1.0
PP valuet =0.001 0.002 =

*Values in parentheses are 95 percent confidence intervals.
1Values are the ratios of cumulative incidence in each screening group to that in the control group.

11" values are tor the comparison with the control group.
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Study Design

Participants with at least one positive slide were invited to un-
dergo a diagnostic evaluation, which initially included history tak-
ing and a physical examination, single-column barium enema, rig-
id proctosigmoidoscopy, urinalysis, a complete blood count, routine
tests of blood chemistry, an upper gastrointestinal x-ray series,
chest radiography, electrocardiography, and colonoscopy. Single-
column barium enema was discontinued in 1978. Double-contrast
barium enemas were administered to participants who had at least
one positive screening test and whose colonoscopic examinations
were incomplete or suboptimal (about 5 percent of the subjects).
Rigid proctosigmoidoscopy and the upper gastrointestinal series
were discontinued in 1982, Throughour the trial, colonoscopy was
the dominant diagnostic procedure used to identify colorectal
polyps and cancers.
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1- Population Screening
2- High risk group screening
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RESULTS

The ratios of the cu-
mulative incidence rates in the screening groups to
that in the control group were 0.80 (95 percent con-
fidence interval, 0.70 to 0.90; P<<0.001) for the an-
nual-screening group and 0.83 (95 percent confidence
interval, 0.73 to 0.94; P=0.002) in the biennial-
screening group (Table 1).
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1- Confidence Interval
2- Absolute Risk Reduction
3- Relative Risk Reduction
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For the
annual-screening group, the positive predictive value
ranged from 0.87 percent for one positive slide to
4.53 percent for six positive slides (Spearman’s rho=
0.94, P=0.02). For the biennial-screening group,
the positive predictive value ranged from 1.12 per-
cent for one positive slide to 6.13 percent for six pos-
itive slides (Spearman’s rho=0.94, P=0.02).
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DISCUSSION

Our findings demonstrate a significant reduction
in the incidence of colorectal cancer after fecal oc-
cult-blood testing. This reduction occurred after both
annual and biennial screening. The most plausible
explanation is the identification and removal of the
precursor lesions for colorectal cancer — that is, ad-
enomatous polyps.
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1- Number Needed to Screen
2- Positive Predictive Value
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Methods We performed a randomized, placebo- ¢ c "
controlled trial comparing the efficacy of treatment for

two weeks with 20 mg of omeprazole orally twice IR @Y 55 o salsl C o SN S ol
daily, 500 mg of amoxicillin three times daily (with .
500 mg of tetracycline three times daily substituted (Veolad).als

for amoxicillin in patients allergic to penicillin), and
400 mg of metronidazole three times daily (160 pa-
tients) with that of omeprazole alone (158 patients) for
resolving symptoms of dyspepsia in patients with
H. pylori infection but no evidence of ulcer disease on
upper gastrointestinal endoscopy.
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TABLE 1. BASE-LINE CHARACTERISTICS OF 318 PATIENTS
WITH NONULCER DYSPEPSIA.*

OMEPRAZOLE
AND OMEPRAZOLE
AnTIBIOTICS ALone

CHARACTERISTIC (N=160) (N=158)
Male sex (%) 51 47
Age (yr)

Mean *5D 42+12 422+13

Range 18-70 17-70
Glasgow Dyspepsia Severity Scoref

Mean *5D 11.4*2.2 11.5+2.5

Range 0-17 4-18
Qualify-of-life scoret

Mean *5D 520=*176 507164

Range 25-786 93-764
Duration of symptoms (%)§

<2yr 39 38

2-5yr 25 21

=>5-10 yr 11 16

=10 yr 24 25
Predominant symptom (%)

Epigastric pain 57 54

Retrosternal pain 21 16

Reflux 12 13

Other 10 17
History of smoking in past 6 mo (%) 34 33
Medication prescribed in past & mo (%) 24 80

Histamine H,-recepror antagonists 59 54

Proton-pump inhibitors 13 11

Both 8 11

Other 4 4
Medication prescribed for =3 of the 44 45

past 6 mo (%)

*There were no significant differences berween the two groups.

tScares can range from 0 (no symptoms or limitations) to 20 (severe
symptoms most days, requiring regular medication ).

$Quality of life was measured with the SF-36; scores can range from
0 (worst) to 800 (best).

§Because of rounding, percentages may not total 100,
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The two groups were well matched

with respect to age, sex, initial results on the Glasgow
Dyspepsia Severity Score, prevalence of previously
prescribed antisecretory-drug therapy, prevalence of
smoking, predominant symptom at presentation, du-
ration of symptoms, and quality of life (Table 1).
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METHODS
Recruitment and Evaluation of Patients

The
randomization was carried out independently by the pharmacy
department, which used tables of random numbers to assign half
the patients to receive active treatment with omeprazole, amoxicil-
lin, and metronidazole and half to receive omeprazole and placebo.
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1- Allocation concealment 4- Prenumbered or coded identical containers
2- Selection bias 5- Central allocation
3- Chalmers 1983, Schulz 1995, Moher 1998 6- Pharmacy
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randomization was carried out independently by the pharmacy L OL“J ey Jg FRREI . ; s :)‘ OLAJJ ulg._\.\.AJ

department, which used tables of random numbers to assign half
the patients to receive active treatment with omeprazole, amoxicil-

lin, and metronidazole and half o receive omeprazole and placebo. 6§JLAZ ;.JAIJ QI_&'JJ & UAM 853 ailag 5 Z,)U"‘Ls'.' Jos
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The active and placebo tablets tor cach antibiotic were identical

in appearance, and the trial was conducted in a double-blind fash- (\" 8 )La_i).a.“J
ion.
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1- Patient and care provider blinding
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They were also told that they could
take any medication necessary, including a proton-pump inhibitor,
if they had recurrent or persistent symptoms after the completion
of treatment. However, their doctors were requested by letter not
to prescribe any treatment to eradicate H. pylovi.
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Symptoms were
assessed with the Glasgow Dyspepsia Severity Score,
with resolution of symptoms defined as a score of
0 or 1 in the preceding six months (maximal score, 20).
One year later the patients were assessed to determine
the frequency of the resolution of symptoms.
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Ten patients were lost to follow-up: six patients in the group assigned
to omeprazole and antibiotics and four patients in the group assigned to J‘ WBaa olaas U"“ J‘)g uaﬂ C)‘J:‘u"“ u—*‘)—'l-“ o |

omeprazole alone.
(Va‘)l.n.fb) M‘QJJJ‘JJ_\;‘J.\BL;J:\%
v ‘OJLn.w

e b ool sa 0 ) (383 olan (oLl ssai LT B

oo s dalae ol A4S gusd g slan @Il JAISS B g0 gan B 0155 oo ool Fue g 65 5 Lasely (b0l S gl 9o oo
S Jeola liabal alllas 7l 5 S e L300 Ol

olus aile) Jue g 6 5 o slasbas pday € il sud saliinl T SwS) desla: g cad (ubile Bl dallas cpl 5o
il (358 (S5 ale carllad 5 55 sl g S5 Jie) 383 g 55 5l s 5 (St b 53 LA e

g5 O O sladiils &€ sl s alal Gl laws (5 5500 Gl Slans Yl o 5 Lo 5o HLL Sl ans ale o 53 05 9 (udiS s
Bl e (e
Feuilon g0 e (RS L alihas) dalllas 5 5 S ¢ 55 51 wsa S o bl 1 adilis ol 31« SLuS LT

1- Subjective 4- Outcome assessor blinding

2- Objective
3- Glasgow dyspepsia severity score
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of
the 154 patients in the group assigned to receive
omeprazole and antibiotics, 150 had a urea breath test
one month after the completion of treatment. The test
was negative in 132 patients (88 percent), of whom
125 (95 percent) also had a negative test at one year.
Of the 154 patients in the group assigned to receive
omeprazole alone, 152 had a urea breath test one
month after the end of treatment. The test was pos-
itive in 145 patients (95 percent), of whom 134 (92
percent) also had a positive test at one year.
The distribution of Glasgow Dyspepsia Severity
Scores in the two groups at one year is shown in Fig-
ure 1.
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Statistical Analysis _ _ . .
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The main end point was the resolution of symptoms, defined
as a score of 0 or 1 on the Glasgow Dyspepsia Severity Score, be- . .
cause validation studies indicated that this cutoft point was the (‘\QJL“-J-')-CAM‘ 8l
most appropriate indication of the resolution of dyspepsia.
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1- Non compliance
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analysis was based on the intention-to-treat principle. The
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TABLE 2. OUTCOMES OF THE PATIENTS AT ONE YEAR.*

Al dalane (5 oudd 438 ,S JAY 4 (5 Lol &80 LT T

OMEPRAZOLE . . .
AND OMEPRAZOLE ¢ Caal dj—‘s J—,‘ls u-'L“J-‘
AnTisioTiCS Avone P
CHARACTERISTIC (N=154) (N=154) VALUE . . I -
@gm&u)dy|odﬁédyu|ww&‘)d
Resolution of symptoms (%) 21 7 <(0.001
Glasgow Dyspepsia Severity Scoret . « . . = 5
Mean +8D 54%40 6236 007 S ol sl a S e L3 (PLiL asse call g G suss
Range 0-14 0-16
Quality-of-life scoref - af . s - e s .
Mean +8D 566179 556+175  0.61 235 B GedS 5o S Lkl o5k 5 P value 5l b
Range 50-786 113-776
H. pylori-negative (%) 85 12 <0.001 < aulss - ‘ .
Medication prescribed in past 6 mo (%) 43 53 0.09 A s e ‘ e o ULA‘)J
Histamine H,-receptor antagonists 25 2y ] 11 0 lais
Proton-pump inhibitors 16 22 :
Both i 3
Medication prescribed for =3 of the 20 30 0.05
_ past 6 mo (%) : _
Eradication therapy prescribed during 3 9 (1.08 On an intention-to-treat basis, the symptoms

iitia resolved (defined as a score of 0 or 1) in 33 of 154

patients (21 percent) in the group assigned to receive
omeprazole and antibiotics, as compared with 11 of
154 patients (7 percent) in the group assigned to re-

*Ten patients were lost to follow-up: six patients in the group assigned
to omeprazole and antibiotics and four patients in the group assigned o
omeprazole alone,

Total scores can range from 0 (no symptoms or limitations) to 20 (severe

symptoms most days, requiring regular medication ).

$Quality of life was measured with the SF-36; scores can range from
0 (worst) to 800 (best).

ceive omeprazole alone (95 percent confidence inter-
val for the ditference between groups, 7 to 22 per-
cent; P<0.001).
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1- Control Event Rate 4- Absolute Risk Reduction

2- Experiment Event Rate
3- Relative Risk Reduction
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Table 5.3 Clinically useful measures of the effects of treatment

Event rate = progression of Relative risk reduction Absolute risk reduction Number
disability by 33 months (RRR = |CER - EER|/CER) (ARR = |CER - EER]) needed to treat

(NNT = 1/ARR)
Control Experimental

event rate event rate
(on placebo) (on interferon)

(CER) (EER)
In the actual trial ~ 50% 39% (50% - 30%)50% = 22%  50%-39%=11% 111%=9
Lancet 1998; 352:

1491-7

In the hypothetical 000050%  0.00039% (0.00050% - 0.00039%)  0.00050%—0.0003%%  1/0.00011% =
trivial case 0.00050% = 22%! =0.00011% 900 090

1- Relative Benefit increase
2- Absolute Benefit increase
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Methods Between 1988 and 1992 we carried out a prospective cohort study of 5052 people
aged 71 years or more and who lived in three regions of Massachusetts, lowa, and
Connecticut USA. Those taking calcium-channel blockers (n=451) were compared with all
other participants (n=4601).
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Results

Compared with participants who were not taking calcium-channel blockers those taking
these drugs were significantly more likely to have cardiovascular diseasesand diabetes, to
use cardiovascular drugs, to be disabled, to have a lower diastolic blood pressure, and to be
admitted to hospital (table 1). Age, sex, ethnic origin, cigarette smoking, alcohol intake,
systolic blood pressure, body-mass index, and use of non-cardiovascular drugs did not differ
significantly between the two groups.
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During the section of the baseline interview on the use of medications, participants were
asked to show all containers for all prescription and non-prescription drugs taken over the
past 2 weeks. The interviewer transcribed the drug product name from the container label. If
the label was not seen, the interviewer asked the participant the name of the drug. These
ascertainment methods are similar to those of other studies and have proven valid and
reliable.[25,26] Participants taking calcium-channel blockers were compared with
participants who were not.
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The incidence of cancer was assessed by survey of hospital
discharge diagnoses and causes of death. These outcomes were validated by the cancer
registry in the one region where it was available.
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During 18774 person-years of follow-up (mean follow-up time 3.7 years), 420 participants
had a cancer event (140 in East Boston, 185 in lowa, and 95 in New Haven; overall rate
22.4 per 1000 person-years; table 2).
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Discussion

We found that after adjustment for confounding factors, older people taking calcium-channel
blockers for any indication had a significant 70% excess hazard ratio of developing cancer
during 3.7 years (mean) of follow-up compared with those not taking these drugs. This
association was consistent in all three regions in this study, and for most types of cancer.
The dose-response gradient was significant. The excess risk of cancer associated with use
of calcium-channel blockers was even more evident when the SEER cancer registry
information was used to define the events.

We have identified six potential limitations of the study. First, although several confounding
factors were examined, observational data such as these cannot conclusively establish
causal links. Whether calcium-channel blockers truly promote cancer needs to be confirmed
in long-term clinical trials. Physical disabilities and the consequent incapacity of a number of
participants in this study would probably preclude their attendance for follow-up visits. Thus,
these individuals would probably be excluded from clinical trials.

1- Strength of association 4- Discussion
2- Consistency of association
3- Biological plausibility
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Findings The hazard ratio for cancer associated with calcium-channel blockers (1549
person-years, 47 events) compared with those not taking calcium-channel blockers (17225
person-years, 373 events) was 1.72 (95% Cl 1.27-2.34, p=0.0005), after adjustment for
confounding factors.
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Deriving the NNH From the Odds Ratio™
Control
Event
Rate Therapeutic Intervention (OR)

1.1 1.2 13 1.4 1.5 2 25 3 3.5
0.05 212 106 71 54 43 22 15 12 9
0.1 112 57 38 29 23 T2 9 7 6
0.2 64 33 22 2, 14 8 5 4 4
0.3 49 25 17 13 11 6 5 4 3
0.4 43 23 16 12 10 6 4 4 3
0.5 42 22 15 12 10 6 5 4 4
0.7 51 27 19 15 13 8 o 6 B
0.9 121 66 47 38 32 21 17 e 14
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a/a+b= 47+1549=3.03%
c/c+d= 373+17225=2.17%
RR= 3.03% +2.17%=1.4 (p=0.032) (Cl 95%:1.27-2.34)
NNH= 1+ (3.03%-2.17%)=116
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CHAPTER 6
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1- Ischemic Stroke
2- Epileptic seizures after a first stroke: The Oxfordshire Community Stroke Project BMJ 1997; 315: 1582-1587
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1- Qualitative aspect

2- Quantitative aspect
3- Temporal aspect
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Design: Cohort study following up stroke survivors for 2 to 6.5 years: comparison with
age specific incidence rates of epileptic seizures in the general population.
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1- Inception Cohort
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Method

The Oxfordshire community stroke project registered 675 patients with a first stroke, 357
(53%) women and 318 (47%) men, froma study population of about 105 000 over 4
years. Patients of all ages were included: 163 (24%) were under 65 years, 195 (29%) 65-
74 years, 228 (34%) 75-84 years, and 89 (13%) over 84 years (mean age 72.2 years).
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Follow up

The Oxfordshire community stroke project followed up every patient for 2 years or until
death. Patients recruited earlier in the study were followed for longer, and no patient was
lost to follow up. Seventeen patients died on day 1, 129 by 30 days, 208 by 1 year, and
254 by 2 years. A total of 421 patients were followed up at 2 years, 274 were seen at 3
years, 182 at 4 years, and 92 at 5 years; 324 patients survived to a final examination by a
study neurologist between August 1987 and November 1988.
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At each follow up the nurse asked
the patient and caregivers specifically about whether any possible seizure had occurred.
As a check the nurse also reviewed the records kept by the primary healthcare team.
Patients with suspected seizures were reassessed clinically by the study neurologist. Long
term survivors were visited at the close of the study by one of the study neurologists
(JPSB), and all available information about possible seizures was reviewed again with the
patient. The hospital and primary care records of patients who died before this final visit
were reviewed by one of the study neurologists (JPSB), and data relating to possible
seizures were discussed at regular consensus meetings of the study team. Generalised
seizures were diagnosed with reference to statements of witnesses. Focal seizures were
distinguished clinically from clonus, spasms, and recurrent strokes.” ?
Electroencephalograms were not routinely performed. Each visit included an assessment
of functional ability using the Oxford handicap scale'"; in this report patients in grades 0-
2 were described as independent and patients in grades 3-5 as dependent.
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1- Non-valvular atrial fibrilation
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1- Demographic 4- Stratified Analysis

2- Disease-specific 5- Multiple regression Analysis
3- Comorbidity
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The risk of seizures after ischaemic

stroke was substantial only in patients presenting with severe strokes due to total anterior
circulation infarction.
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Results:

The 5 year actuarial risk of a post stroke seizure in survivors (excluding 19
patients with a history of epilepsy and 3 patients in whom the seizure occurred shortly
before death from another cause) was 11.5% (95% confidence interval 4.8% to 18.2%).
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The probability of having a
post stroke seizure was 5.7% (3.5% to 7.9%) within the first year and 11.5% (4.8% to
18.2%) within 5 years. The incremental risk averaged about 1.5% a year after the first 12
months.
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Participants: All residents of the catchment area with dementia, where the illness began before the
age of 65 years. Parficipants were notified to the study by medical and care professionals. The diag-
nosis and age of onset was established from all available health and social care records. In total, 227
people were identified, of whom 185 fulfilled the inclusion criteria of having a dementia which started

before their 65th birthday.
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1- Generalization
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Setting: The London boroughs of Kensington and Chelsea, Westminster, and Hillingdon with a fotal

population of 567 500 people.

P o losi

Staige 2 Sampling

A hierarchical diagnostic algorithm was then applied. At
the top level, subjects achieved a definite diagnosis if the
dementia was associated with a known disease-specific
genetic mutation, if there were neuropathological results
available from a cerebral biopsy, or from autopsy if the patient
had died after the “census” date.

At the second level of the algorithm, well recognised and
validated clinical diagnostic criteria were applied to make the
diagnoscs of Alzheimer’s discase (NINCDS/ADRDA criteria)',
vascular dementia (NINDS/AIREN criteria)”, dementia with
Lewy bodies,” frontotemporal dementia (Lund and Manches-
ter Criteria)®, alcohol related dementia (DSM-IV criteria lor
alcohol induced persisting dementia)"”, or other dementias for
which DSM-IV criteria are available, These criteria were not
applied hierarchically, but rather on the basis ol best clinical
opinion.

At the third level of the algorithm, patients fulfilling the
DSM-IV criteria for dementia, but not fulfilling criteria for one
of the above diagnostic categories were assigned to a Demen-
tia Not Otherwise Specified category.

The age at onset of disease was defined as the age of the
patient at which the earliest conclusive dementia symptom
was noted or documented in the medical notes or other corre-
spondence.

1- Crude Outcome measures
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Of the 227 referrals, 19 were excluded as not fulfilling
DSM-1V criteria for dementia (six were “worried well”, seven
had traumatic brain injuries, two had chronic schizophrenia,
and four cases identified from hospital information systems
were clearly miscoded when the notes were reviewed).
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1- Refusal / drop outs
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Table 1 Age and gender specific prevalence rates in the study population

All causes of dementia

Population All Male Female

Age range Male (n) Female(n) n  Rate* 95%Cl n  Rate 95%Cl n  Rate 95%Cl Significancet
30-34 23898 23375 6 127 (4710267)% 3 126 [261367) 3 128 (2710375 NS
35-39 18526 19106 3 BO (1610233 1 54 {0.11t030.1) 2 105 (1.3t037.8) NS
40-44 18982 19643 6 155 (5.7 1033.8) 1 53 [0.1t029.4) 5 255 (830594 ™S
45-49 16549 16799 11 33.0 {16.51059.0) 6 363 (13.31078.9) 5 298 (971695 NS
50-54 15185 15237 19 625 (37.6t097.5) 10 659 (31.6t0121) 9 591 (2710112) NS
55-59 13983 13626 42 152.1 (110 1o 204) 28 200.2 (13310289) 14 102.7 (56.210172) NS
60-64 12716 13141 43 166.3 (12010 224) 26 204.5 (13410 300) 17 129.4 (75.4 to 207) NS
30-64 119839 120927 130 54.0 (45.1 to é4.1) 75 626 [49.21078.4) 55 455 (34.31059.2] NS
45-64 58433 58803 115 98.1 (Bl.1to118} 70 1198 (93.410151.0) 45 765 (55.8t0102) NS
Over 65§ 55 33 22

*Rate per 100 000 people at risk.
TSignificance of difference between genders by inference from 95% Cl.
195% confidence interval for the prevalence rate.
§Subjects who had a dementio starting before the age of 65 years, but were over 65 but still living on the study census day.
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COLOR DUPLEX ULTRASONOGRAPHY IN THE DIAGNOSIS OF TEMPORAL
ARTERITIS

WoLreans A. Scemiot, M.D., HeLaa E. Krart, M.D., KLaus Vorpant, M.D., Lutz VaLker, M.D.,
AnD Erika J. Gromwica-IHLE, M.D.

ABsTRACT
The diagnosis of temporal arteritis

usually requires a biopsy of the temporal artery. We
examined the usefulness of color duplex ultrasonog-

raphy in patients suspected of having temporal ar-
In this prospecti studv. all patients seen
of rt and

scd:mmtaﬁonmm ;50 mm pcrhmr and histolog-
ic fi wporal-artery biopsy is a
mmm-operanon nntallpmentsagmemﬂmpm-
cedure. There are occasional complications, includ-
ing damage of the facial nerve,? skin necrosis,® droop-
ing of the »+and stroke due to an interruprion
ofacollaneralumdauon’ltnlmmmwobwnthc

in the dep hthal-
rnologvfrnrrl Januaw WloOctober 1996 who had
active jporal arteritis or poly-

ti ined by duplex ultra-

sormgrnph? The final diagnoses, made according to
standard criteria, were umpord mm:s in 30 pa-

tients, 21 with biopsy T polymy
gia theumatica in 37; and negative histologic finding:
and a diagnosis other than | arteritis or pol-

ymyalgia rheumatica in 15. We also studied 30 con-
trol patients matched for age and sex to the patients
with arteritis. Two ultrasound studies were per-
formed and read before the bi one

results, and they are somerimes normal
because the biopsy specimen was obtained from an
area without lesions.

Color duplex ultrasonography is an excellent meth-
od of mnlsixg blood vmclshyt It combines the imag-
ing capabilities of B-mode ultrasonography with the
flow-velocity determinations of Doppler ultrasonog-
raphy and permirs accurare assessment of both the
arterial anatomy and the flow characteristics of the
vessel ar specific sites. The new high-frequency ultra-
sound scanners with a high resolution make it pos-

rapher was unaware of the clinical information.
R.mi&x In 22 (73 percent} ofthe 30 Mem with
| arteritis, ul h a dark
halo around the lumen of the mmpurnl artaries, The
halos disappeared after a mean of 16 days (range,

sible 1o even small vessels such as the super-
ficial temporal artery, which is located 3 to 4 mm
below the surface of the skin, We have observed a
hypoechoic halo around the perfused lumen of in-
flamed temporal arteries, which disappeared with
% We undertook this study to assess the

uscoftlmmnbudmthcdmgnomofhemporalar-

7 to 56} of with Twenty-
four patients (80 had st or i
of l-artery and 28 pati teritis.

193 per-
cent) had stenoses, occlusions, or a halo. No halos
were identified in the 82 patients wlthaut mmpoml
arteritis; 6 (7 ) had
Fﬁ\:rd;:ch of the thrse mes af mnrmalmes identi-

was

=85 percent,

Conclusions There are characteristic signs of tem-
poral arteritis that can be visualized by color duplex
ultrasonography. The most specific sign is a dark ha-
lo, which may be due to edema of the artery wall, In
patients wrlh typical clinical signs and a halo on ul-
p to make a diagno-
sis uftempofal arteritis and begin treatment without
performing a temparal-artery biopsy. (N Engl J Med
1997;337:1336-42.)
©1997, Massachusetis Medical Society.

EMPORAL arteritis is sometimes dmg—

nosed clinically, but a temporal-artery
opsy is generally recommended moonﬁrm
the diagnosis. The American College of
Rheumatology requires three of the following five
criteria to be met to establish the diagnosis: age =50
vears, new onset of localized headache, temporal-
artery tenderness or decreased pulse, erythrocyte

1336 November 6, 1997

METHODS
Patients

All consecutive patients scen in the departments of rheumarol-
og%md ophthalmology between Tanuary 1994 and Ocrober
ith clinically suspected active temporal arteritis and poly-
myalgia rheurnatica as well as all paticnts who had temporal-
arrery hiopsies to rule our the condition were included in the
mdr Once 3 diagnosis was cstablished, patients were classified ac-
cording to whether they had temporal anteritis, polymyalgia rheu-
‘matica, or negative histologic findings and a diagnosis ocher than
tempaoreal arteritis or polymyalgia rheamatica. In addition, control
patients matched for age and sex to the patients with temporal
arteritis were incuded. Patients with a histary of emporal arteni-
tis but no evidence of active disease and patients who had had a
previous biopsy of the temporal arteries were not included.

Patients with Temporal Arteritis

Thirty patients (21 of them women) with a mean age of 73
m(mmﬂm“}hdmmpmmﬁwhadm

F“.nmcm:nr Berlin-Buth (WAS, E1G.-1), and
the Departments of Ophthalmology (HEK.), Pathology (K.V.), and An-
ooy (L), Klinikum Buch — both in Berin, Germany. Address reprant
wests to De. Scharide e the Clinse of B Serasse
1, 13125 Berlin, Germany.
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i ids before und 1 by, 10
mmﬂmﬁxkﬂmlimhlﬁeﬁaﬂd 11

o suppress disease activity, 'ﬂm:ﬂmukmﬂm:ﬂmnmr
the diagnosis of temporal : 7 patients met three of the
crm:na,9m:tlburandl§mﬂlﬁwmm The clinical diag-

nosis was d by two rh and one ophthal-
mologist who examined every

Twenty-seven patients underwent biopsy, and three dechned o

‘hiapsy. The findings were positive in 21, and negative in

4. In two patients the biopsy vi insufficient material for

anterior ischemic optic nes v [

patients and amdns both cyes

fugax (repeated

episode of occlusion of the central artery of one eye (which did

not resolve), one had a single transitary of -wool

«udmalﬁcdn;bndlqumdmhldaangkmmm-
sode of bilateral abducens paralysis.

Patients with Polymyalgia Rheumatica
m:{i‘.ﬂmmaMDm _mean age, 70
gnosis of p

was a_halo around the lumen, and (using simultaneous pulsed-
wave Doppler ultrasonography ) whether there was a stenosis, Ste-
nosis was considered m be present if blood-flow velocity was
mare than twice the rare recarded in the arca before the stennsis,

the lumen and wall as well
st skt M;dpmpoummxm side of the
e ‘F?&..fid

One mwmmﬁmmm dizgnoscs,
Mﬁaﬂyﬁx:ﬁeu&ﬁmd‘ahﬂhmmauﬂlﬂm.ﬁ
their resuls di Id‘l:‘ i i | the results to-

‘and reached a consensus on the findings.
The arterial wall was defined to include the intima, media, ad-

ventitia, and temporal fascin, The wall could not be seen in the

comman superficial temporal artery, which is located

the .
ﬂumﬁnwhe%tﬂmhwdstbedﬁmnumfﬁnhpomm
there was a stenosis at one of these points the measurement was

made 3 mm proximal o it wnalwnyupcn
formed before biopsy. 18 there was a halo, Investigators re
peated the ultrgound examination every three to four days until
the halo disappeared.

For the measuremnents, the settings on the scanner were always
uniform. The sertings for color Dappler sonography with our ATL
wmsm dynamic range, 50 dB; signal-processing

Thirty-seven
years; range, 51 to B6) were given a di
ﬂmﬂﬂhm&qmmmwmu«uﬂlmmnmnﬂf
the Bird classification.” Four of the patients met three criteria, 12
met four, 9 met five, 10 mer six, and 2 mer all seven eriteria, All
pﬂnpmummmﬁwmﬁrmponlm
tis! The di was canfirmed by two

t. Seven had big of the tem-
af‘dnd:uﬂp:mm mmmkm
matdummm&mmm 10 days. Sixteen pa-

tienes had received lhrlmlﬂdmhelhreuha
sonography, 7 had received for less than 24 hours
beforehand, Ml!hdmmcdvtdmmdsb:hdmd.
Control Patients
Thirty paticats with an established di is of el ar-

mdﬂsmdmmd‘mmmlm«mabmmﬁomﬂn

clinic of th and matched for age and sex w the pa-
steroids hefore undergoing ultrasonography.

ot vt e Jogic Flndings and

Other Than Arteritls or F

Ebenpmnn[mmnuﬂmmnm@,mm

Wa“mm)mmmﬁoummdnyms complet-
ing the d I; anterior ischemic
pathy in six i i hmandnmm

optic
ﬂ?nmmmmmm muk,Hudgkm‘ily!q:hnml,
&mmﬁ:nmmm:mﬁ:d@mumum
defined in one patient, Four patients received corticosteroids for
1 o 10 days before undergoing ulmasonography.

Ultrasonographic Evaluation
Simulraneous color Doppler and d

m:h#t-mldmmlmmmn:ttl.,lﬂms 10
mSMHz,,Ienm.hofmmnssm.ﬁTLlﬂmark*?HDI

and parictal rami a5 complerely as possible in a longitudinal and
mmplanemmwhmﬂmmpem whether there

Go; dy gain, Ké; color gain, 78 per-
cent; t)rpcntonbur;mn,v cckxsezk_,-i.,miorummm:y 10,
color wall filker, IWH&nd«wdmu +; pulse-reperition fre
quency, 2500 per second; dy diffe i
D}andixus-pmmpcsm:,?mm

Biopsy

In all cases biopsics were bilareral. Temporal arteritis was diag-
nosed if there was vasculitis with a predominance of mononucle-
ar-cell infil or g with or with-
out giant cells !

Statistical Analysis
The SPSS statistical package was used for staristical analysis,

The Mann=Whitney U test or the chi-square test was used to com:
pare the results berween groups,

RESULTS

Figure 1 shows the diameters of the lumen and
wall as well as peak systolic blood-flow velocity at
four defined points along the superficial temporal
artery in the four groups of subjects. The diameter
of the artery wall was significantly larger in patients
with temporal arteritis than in those in the other
three groups. The diameters of the temporal arteries,
including the lumen and wall, measured by ultraso-
nography can be compared with those determined
mammmlmlstudlﬂs SmketaL’mrdedﬂ‘lefol-
lowing d rficial
temporal artery, 203 m.rn,ﬁnnl:al branch, 1.74 mm;
and parietal branch, 1.83 mm. The mean {+SD) di-
ameters in all sub]ects except the patients with tem-
poral arteritis were as follows: common suj
temporal artery, 1.7£0.43 mm (our valuc was small-
er because we could not see the wall); frontal ramus
(1 em distal to the bifurcation}, 2.2£0.38 mm; and
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Site

Systelic lumen (mm}
Wall imm|
Maximal velacity {cm/ssc

Systolic lumen (mm]
Wall {mm|
Maximal velacity {emfsec)

Systolic lumen (mm)
Wall (mm|
Maximal \telndlu' lHn!'IBcF

Systolic lumen (mm]
Maximal velocity {emysech

Parletal ramus {15 mm distal to bifureation}

Frontal ramus (25 mm distal to bifurcation)

Frontal ramus: (10 mm distal to bifureation)

Common superficial temporal artery (8 mm below skin surlace)

Patienta with  Patients with Patients with Negative
Temporal  Polymyalgia  Control  Histologic Findings
Arteritis  Rheumatica  Subjects  and Other Diagnoses
(N=30) IN=37) 1N =30} N =18}
0.79=029 0762020  0.890.24 0812030
094x028* 070008 072013 079=0.11
52418 58414 54214 57218
DET=0.20 065:022 074024 0582023
0.9520.20* 0682007 065013 0.72=0.09
48213 53118 47418 55219
074-0.28 0712017 086025 0.78=0.30
0855022° 0692009  0.71x0.13 076010
50=14 BEx15. 4813 59220
151=0.44 154041 1.70+0.35 1.85=054
62:22 61316 55413 6416

of the

Figure 1. Arteries.

Plus-minus values are means +50 of the right and left sides, The arterial wall was definad to includa the intima, media, adventitia,
and temporal fascia. Asterisks indicate a significant difference (P<0.01 by the Mann-Whitney U test) between the patients with

temporal arteritis and the other three groups.

parictal ramus (1.5 cm distal w the bifurcation),
2.3:£0.38 mm (our value was higher because we also
measured the temporal fascia).

Unexpectedly, there was no significant difference
between the group with temporal arteritis and the
other three groups with respect o the diameter of
the systolic lumen and maximal velocity of systolic
blood flow along the nonoccluded segments. Men
tended to have bigger lumina and higher velocities
than women, In some regions of the

it in three segments, three had it in two segments,
and four had it in one segment. On repeated ultra-
sonography, the halos were always seen in the same

segments,

The halo disappeared 2 mean of 16 days (range,
7t 56) after the start of therapy with corticoster-
oids, with no significant difference between the inves-
tigators in the mean values. After the biopsy the ln-
mmwassmall:raudwloutywmslummthcﬂmm

difference berween men and women was significant,
The forms of the Doppler curve did not differ sig-
nificantly between the groups.

OF the 30 patients with temporal arteritis, 22 (73
percent) had a hypoechoic halo around the
lumen of the temporal arteries (Fig. 2). The sagiteal
diameter of the halo was between 0.3 and 1.2 mm,
On the anterior and posterior sides of the halo a
hyperechoic region remained. We assume that this
structure is the remporal fascia, which is nor in-
volved in the inflammatory process. The halo was bi-
lateral in 17 patients. The common superficial tem-
poral artery was involved in 15 patients, the frontal
ramus in 16, and the parictal ramus in 14. Five pa-
tiénts had: the falo 10 all cight segments malymd
(the commeon superficial temporal artery,

swimal to the site of the biopsy. None of the 82 pa-
tients in the other three groups had a halo around
the 1 lumen of the temporal arteries; thus, this
finding seems to be specific for temporal arteritis.

Table 1 compares the results of ultrasonography
with rthose obrained by histologic analysis. Table 2
shows the sensitivity and specificity of the test.

In two paticnts a halo was scen in the proximal
frontal ramus, but the histologic findings were nega-
tive in the biopsy specimens, which were taken from
another location to avoid the branches of the facial
nerve at the frontal ramus. Both patients
(age, =50 years) had a clinically established diagnosis
of temporal arteritis with new localized headache,
tender temporal arteries with decreased pulse, and el-

evared sedimentation rates. The
sis has i unchanged l&:rmamﬂlauun:yw

frantal ramus, distal frontal ramus, and parietal -
mus on both sides of the head), one had it in seven
segments, four had it in six scgments, onc had it in
five segments, three had it in four segments, one had

1338 - November 6, 1997

Baoth par.'tenu had received prednisolone in the past,
and the daily doses had been reduced to 5 mg and
2 mg. The discrepancy between the ultrasonograph-
ic and histologic findings may be due to the low dose
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Patient with Temporal Arteritis Control Subject

Langitudinal
plane

Transverse
plane

Figure 2. Parietal Ramus of the Superficial Temporal Artery in a Patient with Termparal Arteritis and &
Control Subject in a Longltudinal and a Transverse Plane.
The hypoechoic (ack) area is Indicated by the arrows.

of corticosteroids and, perhaps, to the presence of
segmental temporal arteritis.

In 12 of the 16 patients with both positive biopsy
findings and a halo on ultrasonography, the biopsy
specimen included the region with the halo. All 12
biopsy specimens had mononuclear-cell infiltrates,
and 9 of the 12 conuined giant cells. There was no
association between the presence of a halo and the
intensity of mononuclear-cell infilration, involve-
ment of the intima, or the presence of granulomas
or giant cells. Three parients underwent biopsy of
occluded segments, which showed giant cells and
obliteration due to inflammation.

It was possible ro detect nonperfused vessels, The
superficial temporal artery is located between the
superficial and profound laminae of the temporal
fascia. Both laminae are usually found close togeth-
er but separate at the temporal artery. It is possible
to locate the artery at the point of separation by
normal B-mode ultrasonography even without color
Doppler ultrasonography. Color Doppler ultrasenog-
raphy is necessary, however, to show whether the lu-
men is perfused and whether a halo is presenr.

Patients with polymyalgia rheumatica, control sub-
jects, and patients with negative histologic findings
and a diagnosis other than temporal arteritis or poly-
myalgia rheumatica had significantly fewer stenoses
and occlusions than the patients with temporal ar-
teritis (P<<0.01 by the chi-square test}. Two patients
with polymyalgia rheumatica had occlusions; one had
negative biopsy findings, and the other had not un
dergone biopsy. Two control subjects had stenoses,
and two had occlusions. All four of these control
subjects had arteriosclerotic disease. None of the

4 and none of the 10 other subjects with arterioscle-
rotic disease but not temporal arteritis had a halo,

The rates of agreement between the two ultra-
sonographers were 100 percent for the inivial diag-
nosis of the halo (112 of 112 tests}, 98 percent for
stenoses (110 of 112), 96 percent for occlusions
(108 of 112}, and 95 percent for all three features
(106 of 112). Each investigator missed one apparcnt
stenosis and misidentified two areas as occlusions.

Among the patients with temporal arteritis, 11
with a halo and 2 withour a halo had eye involve
ment; 11 with a halo and 6 withour a halo had no
eye involvement (P not significant by the chi-square
test). Among the patients with temporal arteritis,
there was no relation between the presence of a halo
and the clinical appearance. Of the 22 parients with
a halo, 9 had symptoms of isolated temporal arteri-
tis, 12 of temporal arteritis and polymyalgia rheu-
matica, and 1 of isolated polymyalgia rheumatica. Of
the cight patients without a halo, three had symptoms
of isolated temporal arreritis, one of polymyalgia
rheuma and four of both syndromes. Thirteen
patients with a halo had hard and prominent rempo
ral arteries, whereas this clinical sign was not found
in nine with a halo. Two patients with hard and prom-
inent arteries had no halo; six had neither a halo nor
hard and prominent arteries.

There was no association berween the presence of
a halo and the erythrocyte sedimentation rate. One
patient with no visual disturbance had a unilateral
headache, with the halo found only on that side. The
other patients reported bilarcral headache. A halo was
found to be topographically related to a diffuse swell-
ing of the right frontal region in another patient.
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TasLe 1, Compaison 0F REsULTS OBTAINED
3y ULTRASONOGRAPHY AND HISTOLOGIC
ARALYSIS [N 30 PATIENTS WITH

TEMPORAL ARTERITIS.*

No, or
Parmnrs. ULTRasonoGREPIY
: STERGSIS OR
HALD OCCLUSION
12 == +
3 i *
2 O =
1 +; o
1 =F: +
L + -
ok = +
L = |
1 = +
1 . o
1 = =

|+§.I+-| Jg:-{gi—

demmdnnvudm&uwmmmﬁ

{Twelve patients had both stenosis and acclusion,
mywwwoodu-nnm and six patents had-

senosis abone.

marerial for analysis, & plos sign indicates pos-
mﬁndmp.udni

us sign negarme findings.

TABLE 2, SENSITIVITY ATy SPECTFICITY OF DUTLEX
ULTRASONOGRAPHY OF THE TEMPORAL ARTERIES FOR.
THE DIAGHOSIS OF TEMPORAL ARTERITIS AND TO GONFIRM

. CONFRBATION OF

Finioims  Ducnoast HistoLocic FinomssT
s i =

m teatatotal  iestatotal i WI

1%k 1% 1%} )

Halo 2130 B1/82 16/21 24726
(73) (100} 176) 92}

Stenosis of occlusion 2430 76 1821 23/26
(8) 193] {86) (88}

Habe, stenasis, or 2,30 Th/ R ns21 22/26
oodusion (93) (93] {95) (85}

*Thirry patients had temporal aresitis, and 82 patients bad been given

~othser diagneses,

{Twenty-one patienss had positive histologic findings, and 26 patients
hiaed pegative histol fincings (4 in mcmpuiimuwm}? in the

reup with pedvmyalgia theumarica, and
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with other

disgnoses).

DISCUSSION

Of the 30 patients we studied with temporal ar-
teritis, 73 percent had a hypoechoic halo around the
perﬁmd lumen that disappeared with trearment. At
first we thought that this halo might be due to cell
infiltrates, bur cell infilerates may be absent from the
intima, and the hypoechoic region always began right
next o the perfused lomen. In nine of our patients
with temporal arteritis we found an intima withour
cell infiltrates, yet seven of these patients had a halo,
“We believe that the halo is a sign of fluid in the artery
wall. Indeed, edema has been described in temporal
arteritis,” alt:bouyi it is difficult to document histo-
L{:ﬁly‘“b think that ultrasonography identifies a

Certain factors could have increased the frequen-
cy of the halo in our group. Only 7 of the 37 pa-
tients with polymyalgia rheumatica underwent biop-
sy; therefore, some additional patients n'ught have
been classified as having temporal arteritis if they
had had biopsies. Many (43 percent) of our patients
with temporal arteritis had visual symptoms, so we
might have overestimated the incidence of the halo
as a result ofsmdymg s0 many patients with severe
discasc. The diagnosis was by biopsy in
only 21 of the 30 patients with temporal arteritis.
With respect to the clinical diagnoses, bias may have
resulted from the fact that those who made the di-
agnosis were in many cases aware of the results of
the ultrasound studies.

Angiography has been used in patients with rem-
poral arteritis to pinpoint the region for biopsy and
to detect stenoses and occlusions,™ and conven-
tional Doppler ultrasonography has been studied as
well 427 A Doppler ultrasound flow detector was
used to identify the anatomical location of the rem-
poral arterics preoperatively,'* and such an approach
can show that there are more stenoses and occlu-
sions in patients with biopsy-proved temporal arteri-
tis than in patients with ncgative histologic find-
ings.!*17 In three studies of 30 to 59 patients with
temporal arteritis, Doppler ultrasonography identi-
fied abnormalities in 77 to 90 percent of the pa-

tients. 25" These findings can be compared with
our results (stenosis or occlusion was identified by
pulsed-wave Doppler ultrasonography in 80 percent
of patients) (Fig, 3). In contrast t to oon\vmu.mal Dop-
pler ultrasonography, duplex ulrrasc can
distinguish between aplasia and occlusion of the ves-
sel because of the imaging capabilities of the B-mode
ultrasound. The superficial temporal artery was found
to have an abnormal course in 0 to 8 percent of
cadavers. #2829 Stenoses or occlusions may also accur
in persons without temporal arteritis, although they
are less common. Continuous-wave Doppler ultra-
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Blood Flow (em/sec)

1 2 3 4 5 (-} T B
Seconds

Figure 3. Stenosis of the Superficial Temporal Artery.

On the lefi-hand side, blood flew before the stenosis is nermal.
As the pulsed-wave Doppler beam mioves through the stenosis,
bloed flow velocity increases. In the area to the right beyond
the stenosis, blood flow velocity again decreases.

sonography identified abnormalities in @ to 18 per-
cent of control subjects'®2 and in 20 to 24 percent
of patients with negative histologic findings who
were suspected of having temporal arteritis.!#-24.27 [n
our study, pulsed-wave Doppler ultrasonography also
identified abnormalities in some of the patients with
our temporal arteritis (Table 2). The use of duplex
ultrasonography can increase the sensitivity and spec-
ificity of this approach by its ability to visualize the
halo around perfused lumina of inflamed arteries.
Orbital duplex ultrasonography can demonstrare re
duced blood flow, stenoses, and occlusions, especially
in the central retinal and posterior ciliary artery, in
patients with temp« rteritis, -

An investigation of the superficial temporal arter-
ies by duplex ultrasonography requires a linear scan-
ner with a high resolution in the area thatis 3 w 10
mm below the surface of the skin. We tried several
7.5-MHz scanners and found thar it was very diffi
cult to visualize the artery adequately with them. In
maost cases it was difficult to find especially narrow
rami and to be sure that a halo was actually present,
since it is sometimes quire small.

There are reports of the use of histologic analysis
of temporal arteries to diagnose Wegener’s granu-
lomarosis,** polyarteritis nodosa,® Churg—Strauss
syndrome,® and primary amyloidosis.® Certainly,
ultrasonography cannor be used o differentiate be-
tween those diagnoses and temporal arteritis, but
such syndromes are clinically very rare in comparison
with rypical temporal arteriri

We suggest that duplex ultrasonography of the
remporal arteries can be used in the diagnosis of tem-
poral arteritis and polymyalgia rheumatica as fol-

lows, Paticnts with typical clinical signs of temporal
arteritis and a clear halo on ultrasonography might
be wreared without a biopsy, unless there is a reason
to suspect another form of vasculitis. Patients with
strong clinical evidence of temporal arreritis who
have only stenoses or occlusions or no abnormalities
on ultrasonography should srill undergo biopsy. Pa
tents with clinical signs of polymyalgia rheumatica
who have no symptoms of temporal arteritis but who
have abnormal findings on ultrasonography (a halo,
stenosis, or occlusion) should undergo biopsy and
be treated with a higher initial dose of corticoster-
oids to protect against blindness, at least untl the
biopsy results are known, In patients with equivocal
clinical evidence of temporal arteritis, ultrasonogra
phy should be particularly helpful.

REFERENCES
1. Hunder GG, Bloch DA,

he American College of
i1 of giant cell arteritis, Ar

V.
approach, Ophthal
ST, O thy rrene g
teritis: review of the literanure with a note on the potential risk
Br ] Flast Surg 1987,40:73.-82,

4, Slavin ML. Baow \Imr:p after superfic
Onhtlulm:.. 19361041112

sonOEep)
Ini 1989;195169

romnica-Thle EL Col
r.\| arteritis. Lancer 1995345

weat AG, Wood TH. An evalua
Ann Rhenm Dis 1979;38:434.

9
8, Smck AL, Caollins HE, Davidson TM

Anatomy of the supesficial tem

poral artery. He

9. A:-Im.ﬂ Key M, anial arveritis and
B

stigation of giant
matica, Ann Rheum Dis 1969,28:267-9.
- Hunder {Ki\ Rater HIL i, Kbt AL J; Sieps

£ P, Baker HL r, Bron AL T, The super
angiogram, Rad 026358
13. Horwitz HM ; Tohnsrude 15, McCoy RC

cial temparal astery

Tackson D, Farm
s diagnostic mols

in umﬂnnl arserit
14, Kelley 15, Doppier
bicpsy. Arch Ophila
15, Dany F, Liozon ch
artérite tempor res. ] Mal Vase 1981
18, Menkes € hauvean M, Duiare Appli-
de Teffet Doppler au dn.plsun.,«: ‘de Tarsérite temporsle de Horton
ressc Med 1981102
n-m.u Foussse H, er al, The use of Dioppler Ao
it cell arceries: selection of temporal arrery
binpsy sife is facilitated. TAMA 19822 9.
18. Liszon F, Dany F,

or used in remporal artery

Vidal E, Kim M I'.kspr'h'r o

e e .n.».um

superficial
F 5 artéses des mem
nn Med Tnerne

1341

Volume 337 Number 19 -+

Cownloaded from www.nefm.org on Oclober 1, 2005 . This anicle is belng provided free of charge for use in lran, Islamic Republic



The New England Journal of Medicine

22. Brunhilzl C, Miller HR. Befinde bei der Ar-
jall

Beckman RL, Hartmann fhow mcter
Haﬁmcumofﬂuwwmq [mmmmlm

2. Tucehal X, Chiauveati M, Menkés Gl,'mmpmlbegﬂmm
ﬁn]ﬂdl arteritis. Lancer 1995,345:1437-8, [Ervatum, Lan-

31, Williamson TH, Baxter G, Paul R, Dutton G, Colour Dopples ultra-
sound in the management of 2 case of crankal artericis. Br ] Ophehalmeo)
1992:76:690-1.
EHM7 NS, Sergort RE. Othiral eolour Doppler imaging Eye 1993.7:
3
ﬂﬂﬁ’“‘“m‘“"wﬁ‘ Sei129%85
wﬁ!‘nm&n;‘mwe eu] l)cpplwnlmo-
Mﬂw‘)‘ Arte lm Wm
\ﬂhmm,unca«:m C-hnDopplmm@ns
h' Mﬂs‘wwmmﬁwmm !954
38, Sonal ; Brissom ML, Wepener's gran i
arreritis, Arthritis Rheum 1991;34:220-3,
ﬂ.mmm«umammmmmm

E

G-Jmc xum%e udy of
Mﬂm )

n.ﬁwﬁdmmu Arteria temporalts

Fir eine Ar-

abs
rerien-Biopsic, Klin mmlmﬁulwmaul

30, I-IEHWE.MI:QPM‘ }h&mm CdnrDappJeinq‘ln;nl’
the eye and orbit: &
Suppl 1992,204:50-4.

1342 . November ¢, 1997

38, I, Harris ED Jr. Moo c:llamtl:h: three cases and &
mml k wsiﬂ;t
39, Li e\mh ongiant vell eosino-

phllcmpoﬂwﬁﬂl T Rheumarol 1994;21:366-7.
SE, Gertz MA, Bleensson J, Li CY, Hunder GG,
mmgnwndimmmdpdymy\-
Arthritis Rheum 1994

Downloaded from www.ngjm.org on October 1, 2005 . This article is being provided free of charge for use in Iran, |slamic Republic







THE EFFECT OF FECAL OCCULT-BLOOD SCREENING ON THE

OF COLORECTAL

THE EFFECT OF FECAL OCCULT-BLOOD SCREENING ON THE INCIDENCE
OF COLORECTAL CANCER

Jack 8. ManpeL, PH.D., M.P.H., TimotHy R. CHurcH, PH.D., Joun H. Bowp, M.D., Freo Ecerer, M.A.,
Minpy S. Geisser, M.S., STeven J. Monain, M.S., Date C. Snoven, M.D., anD LEonarD M. Schuman, M.D.

ABSTRACT

Background Both annual testing for fecal occult
blood and biennial testing significantly reduce mor-
tality from colorectal _cancer. However, the effect of

ing on the i . ectal cancer re-
mains uncertain, despite the di is and removal
of precancerous Iemmn in mnw persons who un-
dergo screening.

Methods We have followed the participants in the
Minnesota Colon Cancer Control Study for 18 years.
A total of 46,551 people, most of whom were 50 1o
a0 years niﬁ. were unrollul batween 1975 and 1978
and ! i to annual screening, bienni-

colorectal cancer, resulting from the detection and
| of lignant ad polyps. Fecal

‘oceult-bload tests are not very sensitive for the pres-
“ence of palyps but will detect some, particul

polyps, which are more likely to blaed"‘“audgdﬁ
to become cancerous.!”
Subjects in the National Polyp Study had a lower
incidence of colorectal cancer than subjects in three
historical control groups, which suggests that the in-
cdence of this cancer is reduced by colonoscopic
polypectomy and surweillance of persons with ade-
nomatous polyps.!* In the trials of fecal occult-blood

al screening, or usual care {the control group). Those
assigned to the screening groups were asked to pre-
pare and submit two samples from each of three con-
secutive stools for guaiac-based testing. Those with
at least one pnsltlva allde in the sat uf ulx were of-
fered 8 dii that i

p; 1976 and
1982 and again bnlwnun‘lQSG and 1992. Study partic-
ipants have bean followed with respect to newly di-
agnosed cases of colorectal cancer and deaths. Fol-
low-up has been more than 90 percent complete.
Results  During the 18-year follow-up period, we
identified 1359 new cases of colorectal cancer: 417
in the annual-screening group, 435 in the biennial-
screening group, and 507 in the control group. The
cumulative incidence ratios for colorectal cancer in
the screening groups as compared with the control
group were 0.80 {95 percent confidence interval, 0.70
o 0.90) and 0.83 (95 percent l:orlﬁdenm interval, 0.73

sC g, many polyps were detected and removed

during bowel ination after a positive sc

test. Thus, a reduction in the incidence of colorecal
cancer in the screened groups might be expected.

After 13 years of follow-up in the Minnesota Colon

Cancer Control Study, the incidence of colorectal can-

cer was 12 percent lower in the screened groups than

in the control yuup's (P not mgmﬁcant) ! We now

present data on the comulative incidence of

tal cancer after 18 years of follow-up.

METHODS

Participants

The Mi study was if lled clinical rrial
wmdwmﬂucﬁcﬂmmdfualamhblmduu
ing, in reducing the rate of death from coloreetal cancer, 40 Bricf-
Iy,4ﬂSSippr:,m:ma]untynfwhmmmewmnld

when recruited berween 1975 and 1978, were randomly assigned
‘annual

10 0.94) for the annual-s g and biennial
ing groups, resp For both g gro
the number of positive slidee was asmcfa‘ted wilh ths

orumal care (control group).

v groups will be re-
l':nnd W m{le(lwdy as the mening groups. For each screening,
o the

|-ecreciing: and b

positive predictive value both for | cancer

and for adenomatous polyps at least 1.em in diametsr.
Conclusions The use of either annual or biennial

fecal occult-blood testing significantly reduces the

incidence of colorectal cancer. (N Engl J Med 2000;

343:1603-7)

©2000, Massachusetts Medical Society.

HREE randomized, controlled clinical tri-
als have shown that both annual s

g proups were asked to prepare
Wiﬂ!puyuwdpawsﬁdns{ﬁ:mmh,lkdm Coulter,
Phkl Alra, Caif) for cach of three consecutive stoals and submit
them to the imvestigators. Screening was conducted between 1976
and 1982 and, after a hiarus, resumed in 1986. All screening was
complered in 1992,
The institutional review board of the University of Minnesota
‘reviewed and approved the study, and all participants gave written
informed

consent.
Study Design
Pnrhc\pumswt.'h Itlﬁﬁ'clnc positive slide were invited to un-
dergoa di , which initially included history tak-

and biennial screening for oceulr blood in

the stool significantly reduce the rare of
death from colorectal cancer!# Several observational
studies have had similar results. 12 The reduction in
mortality is evidently a consequence of the carlicr de-
tection and surgical removal of malignant colorectal
tumors. Fecal occult-blood screcning may yicld an
additional benefit: & reduction in the incidence of

ing and a physical examination, single-column barum enema, rig-

From Exponent, Menlo Park, Califl (L5.M.), the Divisions of Environ-
menzal and Occupational Healch (TR.C., MSG., S1M.), Bicstaristics
{EE.}, and Epidemiology [L.M.S Jy School of Public Heslth, Universiy of

Vererans Huospital, Min-
neupahsf]"ﬂ).duinwnuﬂnm Poromesc, Md, (FE) and Fairview
Hospital, Minneapolis (D:C.5.). Address reprint requests 10 Dir. Mandel ar
Exponent, 149 Commonwealth D, Menlo Park, CA 94025, o at jmandeid
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id proctosigmoidoscopy, urinalysis, a complete Blood count, routine
mu{b]ooddmm mummhﬁmﬂ]xmmﬁs.
chest and Single-

column barium enema was dis inued in 1978, Doubls '3
barium encimas were administered go participants who had ar least
one positive sereening test and whose colonoscopic examinations
mmmnplm orwbnptlmn] ;‘abmu.fnpemmafﬂn mb;:cm]

im 2 sngle, generalized lincar model with a logit-Bnk function, using
the generalized-estimaning-equation approach 4 Accounting for
‘correlation in this manner corrects for the excessive weight thar
wmlldbcpmmpﬂmpmmuuﬂlmuhplcmmylfdzpm
itive predictive value were estimated 8 the simple ratio of the num-
ber of true positives to the total number of positive. sereening
m&mhmmmwmdmmmﬂuiaemdm
of the

and the upper m ‘tistical sig berween the number of pos-
were di inued in 1982 Tt the erial, itive: slides and the positive predictive value,
rhe dominant diagnossic pmednm used w0 identify nolm:n] TS

palyps and cancers. During colonoscopy, all polyps detected were
r::{g:ldyrmmd.

Diagnostic evaluation of subjects

was completed in 1993, Follow-up has continued to the present
time in order to ascertain the incidence of colorectal cancer and
all deaths.

Ikpmngml??ﬁandwmhmngmdtptﬂml.:ﬂmndypu—
tcipants received an annual 0 ascertain
oin]mmdndmnfynnwlyz‘;mmedmlnmmlpdypsmdm-
cens in the control group and in members of the screening groups
whaose lesions were not detected by screening, Colorectal cancers
reported in all three growps were confirmed by a review of rele-
vant medical records ar e

with positive sereening tests.

A total of 46,445 people (22,323 men and 24,122
women ) wn:hout a prior diagnosis of colorecral can-
cer were assigned to one of the three study
groups. ('Ibblc 1). During the screening period, par—
ticipants in the annual-screening and bicnnial-screen
ing groups were offered 11 and 6 opportunities for
sereening, respectively. The mean rate of compliance
per sCrecning opportunity was 75 p:mr.ntm the an-
nual-screening group and 78 percent in the biennial-

miupmmﬂmmmmmnnfﬂwmmhm-
lorectal eancers and for polyps reported in conjunction with co-
lorectal cancers, slides of tissue were obtained for independest con-
firmazion and ; msmgbyﬂ:kndyyuhohnr'

To validate the method of ascerminment, new cases of colorec-

tal cancer were dlso idenified b af the colort, from 1988

of death. Incloded in this review were all such subjects in whom
a history of gastrointestinal diséase or cancer could not be defin-
itively ruled our.®

Statistical Analysis

For the analysis of incidence, which included all cases di
mﬁcﬁml&mufﬂ:mﬂyﬂmm]mﬂmd&d&u
base before January 1, 1999, the comubative af surviv-

Dd-nﬂumnmmmnewummdbym;thh
pitbahalnyﬁm]_‘l'h:lllﬁwb’emm coloreceal cancer
wis diagnosed before randomization were omitted from the
aaaﬁnddeme, leaving 46,845 subjects. The ratios of the ISwar
cumulative ing mdmmrmdﬂcmmmg
proups to the incidence in the control group and the 95 percent
mwnmmmwmmncdaamuma{
the extent to which affected i Reported P val-
ues are two-sided, and no correction was made for multiple tests.
T evaluare the sensitivity of the fecal occule-blood test for the
detection oflarge polyps, we used the following indireer method 5
For all rerurned slide sets chat contained all six specimens, the
positive predictive value (for colorectal cancer, the fraction of sub-
jects with a positive screening test who had colorectal cancer; for
polyps, the fraction who had polyps) was estimated for each given
number of positive slides, The positive predictive valee was caleu-
lated in the screening groups separately and for cach of two our-
comes: colocectal cancer or polyps at least 1 cm in dizmeter but
na colarectal eancer. Only positive teses thae w\:n: ﬁ:vluwnd by ad-
eaquate efined as cole of
Emﬂemdmmpyandhanum-ammﬂiﬂpnphy were used
in the rations.
T acenuent for the potential correlation between repeated sereen-
ings in the same subject, we estimated the postive predictive val-
ue of each number of positive slides and for cach screening group

1604 . November 30, 2000

screening group. Of the subjects with a positive test,
83 percent in the annuai sn'eeru.rlg grmlp and 84

percent in the k
diagnostic follow-up, including a cumpi:l: examina-
tion of the large bowel by colonoscopy or the com-
bination of double-contrast barium enema and flex-
ible si . In each group, abour 11 percent
of the subjects with positive screening tests under-
went flexible sigmoidoscopy or barium enema or un-
derwent another fecal occult-blood test, Five percent
of the subjects with positive tests declined to consult
a physician. Overall, 75 percent of the subjects with
positive screening tests were examined ar the Uni-
versity of Minnesota Hospital and Clinics.

Follow-up for vital status through year 18 was com-
plete for 91.3 percent, 91.7 percent, and 91.2 per-
cent ofpartlcxpants in the annual- sr:memng, biennial-
screening, and control groups, y, and it was
95 percent complete through year 17 for all groups.
Death certificates were obtained for all but 3 of the
15,873 people who were known to have died during
the 18-vear follow- up. period. Because active surveil-
lance has continued since the ¢ ion of sc
including a successful li with the Minnesota Can-
cer Surveillance System (performed without knowl-
edge of group assigl }, the ascertai of the
incidence of colorectal cancer was nearly complere
and did not vary significantly between the groups.

During the 18 years of follow-up, approximarely
235,000 person-years were accrued for each study
group, and 1359 new cases of colorectal cancer were
ascertained: 417 in the annual-screening group, 435
in the biennial-screening group, and 507 in the con-
trol group (Table 1 and Fig. 1). The ratios of the cu-
mulative incidence rates in the screening groups to
that in the control group were 0.80 (95 percent con-
fidence interval, 0.70 o (.90; P<0.001} for the an-
nual-screening group and 0.4 83 (95 percent confidence
interval, 0.73 to 0.94; P=0.002) in the biennial-
screening group {Tablc 1),

Downloaded from www.nejm.org on Seplember 26, 2005 . This arlicle is being provided free of charge for use in Iran, Islamic
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TavLe 1. ResuLits oF Fecal Occutt-BLoon TESTING ACCORDING T STUDY GROUP
AFTER 18 YeARs OF FoLLow-ue*

Vamas e Al Scneenmg  BENNAL ScwEnmG [T
Subjects — non i . 4
Total 15,532 15,550 15,36
Men 7AT4 7,430 7419
Women 5058 8,120 7,944
Persen-years of observation — vo. 235,584 235,513 232612
Cases of colorectal cancer — o 417 435 507
Cumulative incidenes, /1000 32 (29-35) 33 (30-36) 3 (36-43)
Cumnulative incidence ratiaf 080 (D.70-090) 083 :Ms-o 94) o
1 valueg. <0.001 —
*Valies ln.mntm m(!)Spcﬁem cmﬂnlmm immk
Vall 1 b hmwwﬂﬂindmmndm

P values are for the comparison with the contrel group,

Cumulative Incidence (per 1000)

2 4 & 8 10 12 14 16 18

No. o= Suneits

Annual screening 18532 15,354 14391 14538 14002 13451 11783 11983 11,157 9494
Biennial screening 15,550 15388 14884 14507 13989 13407 14716 11888 11,166 9554
Control 15363 15202 14835 14382 13851 13218 12888 11827 11021 9342

Figure 1. Cs of G Cancer, According to Study Group, during 18 Years of Follow-up.

Table 2 shows the positive predictive valuc of apos- | ranged from 0.87 pcmmtﬁxou:pommd.ldc o
itive test, according to the number of positive slides, | 4.53 percent for six positive slides (Spearman's rho=
for colorectal cancer and for adenomatous polyps at | 0.94, P=0.02). For the biennial-screening group,
least 1 em in diameter but no colorectal cancer. For | the positive predictive value ranged from 112 per-
both screening groups, there was a strong associa- | cent for one pasitive slide to 6.13 percent for six pos-
tion between the number of positive slides and the | itive slides (Spearman’s tho=0.94, P=0.02). For ad-
percentage of subjects with colorectal cancer. For the momawuspclypsatleas‘rlcmmdmemrﬂwew
annual-screening group, the positive predictive value | also an association berween the number of positive
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Taste 2. Precicnive Vacue oF Feoar Ocourr-Buoon Testing
oy THE NUMBER OF POSITIVE SUnEs,*

= Sev or So Tests Cowomsctar Cancen Powves =1.em
parcant 195 parcant confidencs imtervall

Annual-screening

group
1 2874 087 (059-1.29) 599 [5 18-6.92]
3 2448 136 (L13-203) 608 (5.18-7.13)
i 1118 L16(068-199) 7.03 (5.69-B.66)
4 283 193 (120-3.07] 749 (592-9.43)
5 368 272 (147-497) .25 (S85-1150)
6 973 453 (3M-604) 787 (629-9.79)
Bicnnial-scroening

sroup )
1 1695 112 (0.72-1.75)  6.86 (5.74-8.16]
2 1412 LI3(070-184) K07 (6.73-9.64)
3 632 269 (168-4.29] 996 (7791265
4 526 128 (1.30-397) 1087 (8.47-13.86)
5 230 500 ({279-881) 1099 (749-1584)
6 685 603 (456-8.20] 1008 (§03-1259)

Wwﬁummummwm cxaminations, defined
ol bariim-

e
iz

aph; wrulmdlnll:

slides and the positive predictive value; this value
ranged from 5.99 percent to 7.87 percent for the an-
nual-screening group (Spearman’s tho=0.94, P=
0.02) and from 6.86 percent to 10.08 percent for
the biennial-screening group (Spearman’s tho=0.83,
P=0.06).
DISCUSSION

Our findings demonstrate a significant reduction

in the incidence of colorectal cancer after fecal oc-

cult-blood resting. This reducrion occurred after both
annual and biennial s The most plausibl

polyps is based on the not unreasonable assumprion
that the removal of polyps was much more common
in the screening groups than in the control group.
The Mational Polyp Study found that the removal of
adenomatous polyps, followed by colonoscopic sur-
veillance, significanly reduced the incidence of co-
lorectal cancer below the rates in the general popu-
lation.'® The sensitivity of fecal occult-blood tests
for the detection of adenomatous s has been
reparted to be moderate bur is greater for larger pol-

yps, which are more likely to bleed, than for smaller
pnlyps W17 The positive predictive value increased
with the number of positive slides in our study,
which further supports the results of carlier stud-
ies™17%; our findings also provide evidence that polyp
removal is the likely explanation for the decrease in
incidence.

The failure of screening for fecal occalt blood to
lead to a clinically significant reduction in the inci-
dence of colorectal cancer after early follow-up in
some studies might be interpreted as an argument

“against the hyporhesis thar most cancers arise from

benign adenomatous polyps.?®3 Our study supports
the theory of the adenoma—carcinoma sequence and
emphasizes the {mpom'u:e of detecting and resecting
advanced adenomas. To date, however, the European
trials have involved less follow-up, making it diffi-

cult to show a reduction in incidence with screening,

Lang and Ransohoff argued that the reducrion in
mortality from colorectal cancer in our trial was large-

ly the consequence of chance detection of cancers as
a result of many ed, rather than

oolono.mop
‘a result of the sensitivity of the fecal occult-blood

test.¥ However, the reverse has been shown to be
true; that is, the reduced mortality resulted primarily
from the sensitivity of the fecal occult-blood test,
with chance detection of cancer playing only a mi-
nor part.¥ It may similarly be argued that the re-
duced incidence of colorectal cancer in our trial is
largely the result of the chance detection of non-

explanation is the identification and remuval of the
precursor lesions for colorectal cancer — that is, ad-
enomatons polyps. In srudy pamqpants who were
at the Uni - polyps vis-
ualized du.rmg the cu.munnon were mullncl re-
moved. For patients with a positive slide who were
examined elsewhere, the information on whether pol-
yps were diagnosed and removed during follow-up
was complete. However, the decision to remove pul-
yps was made less consistently than at the Universi
of especially during the early years of the
study. Since the focus of the study was on colorectal
cancer, informartion was abstracted only on polyps
that were removed in the course of a diagnosis of
cancer or a workup after a positive fecal occult-blood
test. Thus, the attribution of the reduced incidence of
colorectal cancer to the removal of adenomatous

1806 - November 30, 2000

] fram www.nej on

bl s by the many colonos-

copies pcrformed, rather a resule of the sensi-

tivity of the fecal occult-blood test for the detection
of bleeding polyps. However, the feeal oceult-bload
Test was sensmve for larger polym as shown by I:he
statistically si t association between the posi-
tive predictive value of a test and the number of pos-
itive shides,

The reductions in the incidence of colorectal can-
cer that we observed may underestimate the true re-
ductions that could be achicved among persons who
elect to participate fully in screening. Compliance
with screening in our trial was less than complete,
averaging about 75 percent for cach screening occa-
sion. About 50 percent of the screening subjects
participated in all the screening tests they were of
fered; 10 percent participated in none.! In addition,
subjects in the control group were not prevented

2§, 2005 , This article is being provided free of charge for use in Iran, Islamic
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OF COLORECTAL CA!

from undergoing sc ing th _n:ﬂm:persmul
physicians. Thus, noncompli in the sc

groups and participation in screening in the control
group are likely to have artenuated the true effect. A

in the screening program, which averaged 4.5

years for the annual-screening group and 3.6 years

for the biennial-screening %hb:ly to have
further artenuated the effect.* gh subjects in

the screenin; s may have cipated in some
D tha e mﬁ,,m data

screening beyond
ﬂmwmoullucmdmdicateﬂmiﬂsmmmed
quently (data not shown). Finally, screening advane-
es&mdameafdugmmandﬂmsleadsmammpo-
rary, artifactual increase in incidence. After screening
ceases, this effect is diminished.

The use of either annual or biennial m&—
blood testing significantly the
colorecral cancer. Prevenring colorecral cancers re-
duces ~and is likely to improve the cost cf-
fectiveness of screening for colorectal cancer by fecal
occult-blood testing,

by research {NDI-CE-95613, NOI-CB mws.
N e e o

and by a cooperative agresment with &e&mﬁrnnﬂwwmm&
Prevention through the Association of Schoals of Public Health,

EH. A case-control study we\ﬂhﬂx efffcacy of sereening for frecal oecult

- based
Prev 1993212217,

13 Selby [V, Fricdinan 6D, Quessnberry CE Jr, Weers N8, Effcer of focal

from colorecsal cancer: 4 case-control

1985.14:55-62.
18, Winswer 8], Zauber AG, umhnw.«ﬂ_nmamm
of ntervals after of newly disgnosed ad-

2 Blatr]( Gmm-MS,MgH Sl.Chmr.h TII.,MNMKCMH

We are indebred ro G, Mary Bradley, D. Engell
ol . Watt for theiv contributions to this siudy.
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SYMPTOMATIC BENEFIT FROM ERADICATING HELICOBACTER PYLORI
INFECTION IN PATIENTS WITH NONULCER DYSPEPSIA

KENNETH McColt, M.D., Litian MuRray, PH. D., EMAD EL-Omar, M.D., Anthea Dickson, B.A., A EL-Nusumi, M.D.,
Ancera Wirz, B. Sc. ANDREW KELMAN, PH.D., CHaisTINE Penny, M.B., CH.B., Rosin KxitL-Jones, M.D.,
anp THomas HiLoimeH, PH.D.

ABSTRACT
.lhdgmm The eradﬁcehon of Helicobacter pylori
1 ficial in with gastric or duo-
denal uieers The value of erafﬂea‘llng the infection in
with dy ia and no evid of ulcer dis-
ease is not known.
We performed a fomized, placeb

YSPEPSIA affects 20 1o 40 percent of the
population of the Western world.! Upper
gastrointestinal endoscopy of patients with

sia reveals no abnormality in the

majority; such patients are considered to have non-
nker, or functional, dyspepsia.” The cause of nonulcer

pepsia is SEA thought to be hcn:mg;:

Methods

controlled trial comparing the efficacy of 1t for
two weeks with 20 mg of omeprazole orally twice
dailv 500 rng of amoxicillin three times daily {with
of tetracycline three times daily substituted

fcr amoudclllm in patients allanguc to penicillin), and
400 mg of metronidazole three times daily (160 pa-
tients} with that of r,imeprazoia alone (158 patients) for
g symp of dyspep in with

H. pylori inf but ne of ulcer d on

neous. ¥ The management of the disorder is unsatis-
factory, and there are few studies shuwlng thar active
treatment is s'u.pcrlor to a placcho.”

The recognition of the pathogenic role of Helico-
Bacter pylors infection in patients with peptic ulcer
and the benefits of eradicating the infection® ! has led
o suggestions thar the infection may also be the cause

upper gastrointestinal endoscopy. Symptums were
assessed with the Glasgow Dyspepsia Severity Score,
with uf ymp fi 88 a score of
Oarlinthey g &ix ths (maxi annm,zm
One year In‘nerthe tis i to o i
the ffequnnc\r of ths resolunon of symptoms.
One month after the completion of treat-
ment, 132 of 150 patients (88 psraam] in the group
igned to receive I and ibiotics had
a negative tast for H. pylori, as compared with 7 of
152 (& percent) in the group assigned to receive omep-
razole alone. One year later, dyspepsia had resolved
in 33 of 154 patients (21 percent) in the group given
omeprazole and antibiotics, as compared with 11 of
154 (7 percent) in the group given omeprazole alone
(95 percent confidence intarval for the dnﬁeranoe, Tto
:gzvzercent. P<0.DD‘I} Ammg iha pahanis in the group
ra-
solved in 26 of the 38 patients (27 pemenﬂ who had
had s for five years or lass, as compared
with 7 of the 56 patients (12 percent) who had had
symptoms for more than five years (P=0,03).
lem'iom In patients with H. pyloriinfection ang
! or witl
ameprazole and antibiotics to eradicate the infection |s
more likely to resolve symptoms than treatrment with
omeprazole alone. (N Engl J Med 1998;339;1869-74.]
©1998, Massachusetts Medical Society.
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of dyspepsia in some with nonulcer dyspepsia.
A higher prevalence of H. prlors infection has been
reported in patients with dyspepsia than in those
without it, but in some of these studies the patients
were not matched for age or excluded if they had un-
derlying ulcer disease.!> 14 Several studies have exam-
ined the effect of eradicaring H. pylerd infection on
dyspeptic symproms in patients with nonulcer dys-
pepsia, but the results have been conflicting and all
such studies have been criticized because of design
faws.'s In a recent review of these trials, Talley and
Hunr concluded thar “H. puleré has not been estab-
lished, as yet, to play a definitive role in dyspepsia,”'®

We report the results of a large, randomized, place-
bo-controlled trial thar assessed the effect of eradi-

cating H. pyfori in patients with nonulcer dyvspepsia.

From the Deparoments of Medicne und Therapeurics (KM, LM,
EEAL, AL, AN, AW, A K and Clinical Physics (T.H.), Western
Infirmary; Viceoria Infirmary (C.T), and the Deparoment of Public Health,
Ulniversiry of Glasgon (1K, -1 — all in Glasgny, Unized Kingdom, Address
reprint requests e Dy, MeColl a7 the ent of Medicine and Ther-
apeutics, Western Infirmary, (asgow G111 6NT, United Kingdom,
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METHODS

Recruitment and Evaluation of Patients

We sidied patients who were referred ro one dyspepsia clinic
by their prinary carc physician becanse they had had dyspepsia
for at least four months. All patients were found o have H. fodord
infection but no endoscopic evidence of current or previous pep-
tic ulbcer disease. Dyspepsia was defined as intermitent or pessist-
ent pain or discombort i the upper abdomen or lower part of the
chest, heartburn, nausea, a feeling of poseprandial fullness, or any
other symproms thought to be relared to the upper gastromnestinal
wact ¥ Parients were excluded if they had previously been found
1o have peptic uleer disease, had endeseopic evidence of esophagi-
tis, were taking nonsteroidal annmﬂammawr) drugs {ocher than
lowe-dose aspirin), had undergone gastric resecrion, were pregnant,
or had previously been wreared for H. pylord infection.

The paticns had been asked o stop aking any antiscerctory
drug before the mital clinic visit, At this visit, 2 standardized n
terview was used to determine each patient's symproms and the
duration of symproms (less than 2 years, 2 1o 5 years, mose than
5 1o 10 years, or more than 10 vears) and 4 physical cxamination
was conducted,

The severity of the dyspepsia during the siv months preceding
the visit was assessed with the Glasgow Dyspepsia Severity Score 17
This seal Muates the freg ¥ of {roainmal score, 55
the effect of dyspepsia on nrml activitics (2); the mmmber of days
of work missed because of dyspepsia {2); and the frequency of
mcdma] cansuleations {2 ), home visics by :1 physn.nn {2, tests for
dysps {2}, s of Ty {2}, and use of
prucnlx:d medications {3). Sams can range from [} o 20, with
higher scores indicating mone severe dyspepsia. The quality of life
was assessed with the 36-item Medical Ourcomes Study Shorr-
Form General Health Survey (SF-36), which cxamines eight as-
pects of the quality of life: general and mental health, physical
function, social funcrion, physical and emotional health, pain, and
vigaliy. Seores on each of the eight aspects can rangge from 0 {wirst)
w 100 (best).

After the clinical asscssment, the patients underwent a carbon-14
urca breath rest to desermine their H. pylord status.® The results of
the test were considered positive if the value at 20 minures was
mowe than 30 (units equal the percentage of the dose adminis-
tered per millimole of carbon dioxide expired times the body
weight in kilograms times 100). A blood sample was also raken
o derermine whether IpG antibodies 1o the CAGA gene produc
of H. pieri were present (rest kindly performed by Dr Jean
Crabtree ). The presence of these antibodies indicates that patients
are infected with a more virulent strain of the bacterium .

Two weeks later the patients underwent upper gastrointestinal
endoscogy. Before endoscopy, those with a positive urea breath
test were invited to undergo Rndomization to ither treatment to
cradicare H. pylart or placeho trearment if the endoscopy showed
no evidence of ulcer disease or esophagitis and 1o undergo studics
of gastric acid secretion after the endoscopic cxamination, The
randomization was camed out independently by the pharmacy
deparement, which used tables of random numbers to assign half
the patients to receive active trearment with omeprazole, amoxicil-
Tin, and metronidazole and half to receive ameprazale and placebo,
The active and placebo tablets for cach antibiotic were klentical
in appearance, and the trizl was conducred in a double-blind fash-
ion. The study was approved by the Western Infirmary ethics
commitree, and all patients gave written informed consent.

Dhuring the upper gastrointestinal endoscopy, biopsy samples
were obtained from the antrum and body of the stomach. The sam-
ples were sectioned and smined with hematoxylin and eosin and
cxamined for H, gyleri. They were also examined for bacterial ureas
with a urease slide test [LLU test, Dielta West, Bentley, Australia).
The paticnts who had agreed to undergo acd sccretory studies
had a nasogastric tube inserted immediarely after the removal of
the endoscope, and they were then taken to the recovery arca and
allowed o rest for one bour, Acd sceretion was then measured
first in response to a one-hour intravenous infusion of gastrine
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releasing pepride (Calbiochemn Movahiochem, Mottingham, United
Kingdom) ar a dose of 40 pmol per kilogram of body weight per
hour and then in response o a one-hour intravenous infision of
pentgastin {Zenecs, Macclesfield, United Kingdom) at a dose
af (1.6 ug per kllngram per hour,

Adier these rests, the patients received a two-week course of cither
20 mg of emeprazole (Losec, Asery Hissle, Molndal, Sweden)
twice daily, 500 mg of amoxicillin three times daily, and 400 mg
af metronidazole three times daily or 20 mg of omeprarole rwice
daily and placebo antibiotics. Patients with a history of allergy o
penicillin were given 500 mg of rerracychine three times daily
rather than amoxicllin

‘The patients wen: given an appointment for a area breath st
and an assessment of side effects four weeks after restment was

leted and an appoid for a full one year
after the start of treatment. They were also told that they could
take any medicarion neceasary, including a proton-pump mh(bm:w
if they had recurrent or p after the
of weatment. However, their doctors were requested by Jester not
1o prescribe any treatment to cradicate H. glorr. At the one-year
visit, dyspeptic symproms during the preceding six monrhs were
assessed with the Glasgow Dyspepsia Severity Score, the quality of
Jife was assessed with the SF-36 questionnaire, and H. pylerd status
was assessed with a nrea breath test. The results of the breath tests
pertormed one manth atter the completion of trearmens and one
vearafter the start of eeamment were not divulged to the patients or
until affer the fetion of the one-year

Statistical Analysis

The main end point was the resolution of symproms, defined
as a score of [or 1on the Glasgow Dvspepsia Scveriy Score, be-
cause validation studies indicated that this cutoff point was the
most appropriate indication of the resalution of dyspepsia.”™ The
analysis was based on the intention-ro-trear principle. Two-sam-
ple t-tess were used w compare the mean values of variables con-
sidered continuous in the active-treatment and placebo groups:
Chi-square tests were used to analyze categorical variables. A o
gistic-regression analysis was carried out o determine which
characreristics of the patients were predicrive of the resolution of
symptoms, All statistical tests were two-sded,

RESULTS

Berween October 1994 and October 1996, we as-
sessed 916 patients with dyspepsia, of whom 330
were enrolled in the study. The reasons for exclu-
sion were endoscopic evidence of duodenal or gastric
ulcer or csophagitis {209 patients), a negative test
for H. pylori (306 patients), previous treatment for
H. pylors (21 patients), inability to tolerate endoscopy
{11 patients), use of nonsteroidal antiinflammatory
drugs (9 patients), and pregnancy or a serious med-
ical condition (21 patients), OFf the cligible paticnts,
only nine declined to participate,

Of the 330 patients who enrolled in the study, 12
were excluded from the final analysis. Fleven did not
have at least two positive tests?! for H. pylors infec-
tion, because they had entered the study immediately
after the endoscopic examination when the results of
the urea breath test were available but the results of
the urease test and histologic analysis were not avail-
able; these subsequently proved to be negative. One
patient did not meer the criteria for nonuleer dyspep-
sia because his base-line Glasgow Dyspepsia Severity
Score in the six months preceding the study was 0.

Of the remaining 318 patients, 160 were assigned

Cownloaded from www.nejm. otg on July 1, 2005 , This arbcle is being proviced ffee ofcharge Bor use in Iran, Islamic Repubbc of,
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SYMPTOMATIC BENEFIT FROM ERADICATING H. PYLOR! INFECTION IN PATIENTS WITH NONULCER DYSPEPSIA

to receive therapy to eradicate H. plors (omeprazole
and antibiotics) and 158 were assigned o receive
omeprazole alone. The two groups were well matched
with respect to age, sex, initial results on the Glasgow
Dyspepsia Severity Score, prevalence of previously
prescribed anuxemnm'}hdrug rapy. prevalence of
smoking, predominant sym, at presentation, du-
ration ufsympl‘ﬂms,and qm!.rtyufhfc {Table 1).

A total of 308 patients (97 percent) were reassessed
one year after randomization, 154 in each group. OF

the 154 patients in the group assigned to reccive

omeprazole and antibiotics, 150 had a urea breath rest
one month after the completion of treatment. The test
was negative in 132 patients (88 percent), of whom
125 (95 percent) also had a negative test at one year.
Of the 154 patients in the group assig to receive
omeprazole alone, 152 had a urea
month after the end of trearment. The test was pos-
itive in 145 patients (95 percent), of whom 134 (92
had a positive test at one year.
The distribution of Glasgow Dyspepsia Severity

TABLE 1, Bask-Link CHARACTERISTICS 0F 318 PatienTs
WITH NONULCER DVSPETSIA.*

Owmerrazols
AND OMEPRAZOLE
AnTeons Awome
CaamsCTEmSTIC N=160] [hi=154}
Male sex %) 51 47
Age dyr)
Mean =50 4112 42.2+13
. Range 18-70 17-70
Glasgow Dyspepsia Severity Scoref
Mean =50 14=2.2 11.5+2.5
Range 6-17 4-18
Qualify-oFlife scoret
© Mean =3D B20=176 BT 164
Range 5786 93-Tod
Dugarion of sympeoms (%5
<2y 3 34
2-5yr 25 21
=>5=10 yr 11 16
=10y 24 25
?ledonimm. symptom (%}
Epigastric pain 57 a4
klmmﬂ pain 21 14
Reflux 12 13
Orher 1t 17
Hisrory of smeking in past & mo (%) 34 33
Medicarion prescribed in past & me (%) 81 a0
H.uhmme Hyrecepror anptagonists 59 54
Progou-pump inhibinors 13 11
Both 4 1
Other 4 4+
Medicarion prescribed for =3 of the 44 45

past & mes (%)

*There were no sgnificant differences between the two groups.
t8cores can range from O (oo sumproms or limitdons] o 20 {severe
most davs, requiring regular medication ),
Hualisy of life was measured with the SF-36; scores can range from
U(wwulw!ln[bﬂ].
§Because of rounding, perceatages may nos toeal 100

reath test one

Scores in the two groups at one year is shown in Fig-
ure 1. On an intention-to-treat basis, the symproms
resolved (defined as a score of D or 1) in 33 of 154
patients (21 percent) in the group assigned to receive
omeprazole and antibiotics, as compared with 11 of
154pauenu(?pm:)mthcgmupmwgnedwm-
ceive omqmlmle (95 percent confidence inter-
wval for the difference between groups, 7 to 22 per-
cent; P<0.001). ji

{xSD sia score at one was
54+4Umﬂ1:gmup¥§pt::%:dmlhomcpraz}2::and
antibiotics, as compared with 6.2£3.6 in the group
treated with omeprazole alone (P=0.07) (Table 2).
Thesmmbothgrmpswm]owwlhmﬁlmeat

Omeprazole and Antibiotics
25
m—
P
o
a.
'5_ 104
L=}
Z
3-
o
o 3 1o 15
Dyspepsia Score
Omeprazole Alone
25-
m-
L 154
&
S 104
k=3
z
54
o-
0 5 10 15
Dyspepsia Score
Figure 1. of Glasgow Dyspepsia Severity Scores

One Year after the Start of Treatment.

The luoluﬂon af wmptm (defined as a score ofr.l af 1) was
in the group assigned to receive

omeprazole and amimﬂ:z {P<=0.001). Data were missing for

one patient in the emeprazole-alons group.
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TABLE 2. OUTCOMES OF THE PATIENTS AT ONE YEAR ¥

AND OMEPRAZILE
e Acone P
CHARRCTERSTIC (N=154}  (N=154]  Vaws
Besolution af sympstoms (%) a 7 <0001
Glasguw Dyspepsaa Severity Scorct

Mean +5D 54x40 sdxde 047

Bange o-14 0-16"
Quality-of-life seorct

15D 566179 556175 0.1
Range s0-786  11a-776
H M—ncgam: BS 12 <0001
pnwﬂbedin past 6 mo (%) 43 53 009
Higtamine H-receptor antignmists 5 g
l‘am-pump inhibitors 16 22
) 3
M.dm prescribed for >3 n‘fd& 20 a0 0as
“past & mao (%) .
ation therapy peeseribed during 3 9 0.08
Fllow-uap ()

*Ten panents were kost to follow-up: siv in the group assigned
m omeprasle and antibiotics and four Fimm the group assigned to
ameprazole lote,

Tootal secx rarige from 0 { Timitarions) o 20 (3

qmmmmdmwldmmnhmdkﬂm].
FChuality of life measured with the SF-36; scores can range from
ﬂtwm]wﬂlﬁ[b::.]. - o

base ling; however, the higher scores at entry were due
in part to the fact that all patients received a total of
three points for visits to their general practitioner,
visits to the hospital, and undergoing endoscapy.

At base line, 84 percent of the patients in the group
given omeprazole and antibiatics and 80 percent of
those in the group given omeprazole alone had been
taking prescription drugs for dyspepsia during the
preceding six months (Table 1). At one year, the
respective values were 43 percent and 53 percent
(Table 2). At base line, among patients who were tak-
ing prescription drugs for dyspepsia, 53 percent of
the patients in the group given omeprazole and an-
tibiotics had taken such a drug for more than three
of the preceding six months, as compared with 55
percent of the patients in the group given omep-
razole alone; at one vear the respective values were
:l?ﬂgeme:lt and 57 percent. There was no significant

ifference between groups in the quality of life after
treatment { Table 2),

We used univariate logistic-regression analysis to
examine whether any characteristics of the parients ar
base line could be used to predict a response to treat-
ment. Only the duration of symptoms was predictive
(P=0.03). None of the following factors were pre-
dictive: age (P=0.81), sex (P=0.20), smoking status
(P=0.80}, initial Glasgow Dyxpepm Sewnty Score
(P=0.35), predomi

(P=0.50), H. pyiori CagA status (P 2 0.78), i st
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B Omeprazole and
anitibiotics
O Omeprazole alone

of Symptoms (%)

Patients with Resolution

2-5yr  =5-10yr =10yr

=2yr
ion of Sy before Ti

o

Figure 2, F Ptients with

in Relstion to the Duration of Symptoms bvhm‘l'rmmm
The resolution of symptoms was defined as a Glasgow Dys-
papmaSsnrilecmunfDur! The numbers of patients in each
group are shown ahove the bars.

tion in response to pemagasmn (P=0 92}, ar x:ld se-
cretion in resp 0 gastrin: P=
0.35). In a multivariate model, it (P<0.001)
and the duration of symptoms (’=0.03) were inde-
pendently related to the resolution of symptoms.
There was no evidence of an interaction between
treatment and the duration of symptoms (P=0.90).
The odds ratio for the resolution of symptoms in the
group assigned to receive omeprazole and antibiotics,
as compared with the group assigned to receive
omeprazole alone, was 3.9 (95 percent confidence
interval, 1.8 to 8.3). The percentage of patients with
resolution of symptoms decreased with increasing
duration of symptoms (Fig. 2). Among the patients
who had had symptoms for five years or less, 7 of 91
patients (8 percent) in the group given omeprazole
alone had a response to treatment, as compared with
26 of 98 patients (27 percent) in the group given
omeprazole and antibiotics, Among the patients who
had had symptoms for more than five years, 3 of 62
patients (5 percent) in the group given omeprazole
alone had a response to treatment, as compared with
7 of 56 patients (12 percent) in the group given
omeprazole and antibiotics.

Routine repeated endoscopy was not part of the
study protocol. However, nine patients were referred
for endoscopy by their primary eare physician during
the year after randomization because of severe, persist-
ent dyspepsia. Three of the patients were in the group
given omeprazole and antibiotics, and all three had
normal findings on endoscopy. In contrast, six of the

rients were in the group given omeprazole alone,
ﬁd four had ulcers. Tgprr.: of I:‘H:;:Pﬁ)u.r paticnts
subsequently received therapy to eradicate H. gylors;
the symptoms resolved in only one.

free of charge for use in lran, Islamic Republic of.
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DISCUSSION

Wnﬁ)u.ndﬂ\ndampymeradmcm}?mlaﬂmlb
ed in more fr of

symptomatic response to the eradication of H. prlori
varics in patients with peptic ulcers. 272
Our findings have clinical implications for the

than
did placebo in pmcm; with nonuleer dyspcpsu and
documented H. pylord infection, Trearment with an-
tibiotics and omeprazole resulted in the resolution of
dyspepsia in 21 percent of patients; in contrast, symp-
toms resolved in 7 percent of patients who were treat-
ed with omeprazole alone. These remltsconﬁrm and
extend those of an earlier randomized crial i

' of patients with dyspepsia. Previous stud-
ies have shown that cradicating H. lori is beneficial
in patients with confirmed peptic ulcers; thus, erad-
ication of the infection has been uoommendcd only
in such patients. We found that this approach was
beneficial in a proportion of H. grlori-infected pa-
ucnmmlhdyspcpamwholﬁdnoc\ndmocofcur-

symptomatic benefit from r.rad.maung H. pylori i in
nonulcer dyspepsia.” The beneficial effect of this ap-
proach is also reflected by the ﬁndmgsmonrsmdy
of a trend toward reduced use of n-drug
therapy for dyspepsia (P=0. O?g and a shorter dura-
tion of such therapy (P=0.05) in the group given
umepmzole and antibiotics.

We found no evidence that factors moaa.wd with
duodenal ulcer disease, inch
pamasﬂlcpmdummantsmpmm mul:s:x,ahlgh
acid output, or a positive test for H. pylord Cagh 1923
were predictive of the success of treatment with omep-
razole and antibiotics. Only the durarion of dyspep-
tic symptoms before treatment was predictive of the
response. The longer the history of dyspepsia, the
less likely the benefit from this therapy. The mecha-
nism of this association is not clear. It is possible that
prolonged, symptomatic H. pyleri-associated gastri-
tis induces chmg;es that become lrmvcrsable or only
slowly , resulting in p
spite eradication of the infection.

Ohwr study also suggests thar patients with H. pdori
infection and nonuleer dyspepsia are at risk for ul-
cers. Of the six patients in the group given omepra-
zole alone who were referred for further evaluation
becanse of severe, persistent four had i
ulcers. More ulcers might have been derected if all
the patients in this group who had persistent symp-
toms had undergone follow-up endoscopy. A high
incidence of peptic ulcers in patients with H. pylors
infection and nonulcer dyspepsia has been reported
in other studies. In one randomized study, ulcers

in 14 percent of 50 H. prvlori—positive pa-
tients with nonulcer dyspepsia in the placebo group
during the one-year follow-up period.?* In another,
similar study, peptic uleers developed in 21 percent
of 41 patients during a mean follow-up period of
three years,

It is tempring to assume that the subgroup of pa-
tients with nonuleer dyspepsia in whom dyspepsia re-
solved on treatment of H, pylori corresponds to the
subgroup of patients in the group given omeprazole
alone in whom peptic uleers developed. However, of
the three patients in this group in whom ulcers devel-
opcd and who subscquently lﬁldcrwm‘l treatment for

H. plari, only one had resolution of dyspepsia, This
finding is consistent with previous reports that the

arr

wnil X
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rent or p ulcers at the time trearment was ini-
tiated, Bommnmnmmpowbkkanufy
prospectively patients whaose symptoms will resolve
with such treatment, it will be necessary to treat all
pm.enu with H, pylonm&:ﬁon and nonuleer dys-
pepsia in order to cure a minority. However, the po-
tential benefit — curing a chronic disorder with a
single course of antibiotic rearment —
to justify this approach.

Our sr.udy also has implications for the use of en-
doscopy in younger paticnts with uncomplicated
dyspepsia. Endoscopy has been used to identify pa-
tients with H. pylerd infecrion and associated peptic
uleer disease and thus to identify those who should
be treated for this infecrion, Our findings that the
cradication of H. pylor is also beneficial for patients
with no peptic ulcers and that negative endoscopic
results do not rule out the possibility of an ulcer in
the future raise questions about the appropriatencss
of endoscopy in determining management. They
support a strategy that includes noninvasive testing
of patients with dyspepsia for H. pelori and eradicar-
ing H. plori infection in those with evidence of in-
fection.

would seem
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CALCIUM-CHANNEL BLOCKADE AND INCIDENCE OF CANCER IN
AGED POPULATIONS

Summary

Background Calcium-channel blockers can alter apoptosis, a mechanism for destruction of
cancer cells. We examined whether the long-term use of calcium-channel blockers is
associated with an increased risk of cancer.

Methods Between 1988 and 1992 we carried out a prospective cohort study of 5052 people
aged 71 years or more and who lived in three regions of Massachusetts, lowa, and
Connecticut USA. Those taking calcium-channel blockers (n=451) were compared with all
other participants (n=4601). The incidence of cancer was assessed by survey of hospital
discharge diagnoses and causes of death. These outcomes were validated by the cancer
registry in the one region where it was available. Demographic variables, disability, cigarette
smoking, alcohol consumption, blood pressure, body-mass index, use of other drugs,
hospital admissions for other causes, and comorbidity were all assessed as possible
confounding factors.

Findings The hazard ratio for cancer associated with calcium-channel blockers (1549
person-years, 47 events) compared with those not taking calcium-channel blockers (17225
person-years, 373 events) was 1.72 (95% CI 1.27-2.34, p=0.0005), after adjustment for
confounding factors. A significant dose-response gradient was found. Hazard ratios
associated with verapamil, diltiazem, and nifedipine did not differ significantly from each
other. The results remained unchanged in community-specific analyses. The association
between calcium-channel blockers and cancer was found with most of the common cancers.

Interpretation Calcium-channel blockers were associated with a general increased risk of
cancer in the study populations, which suggested a common mechanism. These
observational findings should be confirmed by other studies.

Introduction

Calcium-channel blockers are prescribed primarily for treatment of hypertension and
coronary heart disease but lately their long-term safety has been questioned.[ ] Excess
all-cause mortality has been associated with the use of short-acting nifedipine.[ , ] Calcium-
channel blockers are potent drugs that affect various organ systems. Calcium-channel
blockers are used to treat oesophageal diseases,[ | and cause constipation,[ ] increase risk



of haemorrhage,[7,8] and can impair differentiation during embryogenesis.[9] Furthermore,
cases of lupus after use of diltiazem have been reported.[10]

We have hypothesised that calcium-channel blockers increase the risk of cancer by
interfering with physiological mechanisms that regulate cancer cell growth.[4,11] Evidence is
emerging that calcium-channel blockers can block apoptosis,[12-14] an efficient mechanism

generally or be limited to specific sites where calcium mechanisms predominate. For
example, colon cancer has been related to reduced calcium ingestion.[19]

In this prospective study, the initial analyses done in individuals receiving treatment for
hypertension[11] have been extended to the general older population. The aim was to
assess whether individuals taking calcium-channel blockers, for any indication were at
higher risk of developing cancer than those not taking those drugs. The study focused on
specific cancers, additional potential confounding factors, and the effects of dose.

Methods

The study was based on the Established Populations for Epidemiclogic Studies of the
Elderly (EPESE)--a collaborative, prospective cohort study of older persons supported by
the US National Institute on Aging.[20] The participants surveyed were from three regions.
Between 1982 and 1983, a regional survey was carried out on all persons aged 65 years or
older living in East Boston, Massachusetts, and in the counties of lowa and Washington in
the state of lowa. During the same period of time another survey was done in New Haven,
Connecticut, where a random sample stratified by housing type and sex was taken.

Over B0% of the eligible population was interviewed. At the initial EPESE interview, and after
3 and 6 years of follow-up, trained interviewers administered a 90-min questionnaire that
covered a wide range of psychosocial and health-related issues. Telephone follow-up
interviews were done 1, 2, 4, and 5 years after the initial interview. Cancer events were
assessed for the time between the sixth EPESE annual follow-up in 1988 and the end of
1992,

Information on date of hospital admission and up to five discharge diagnoses for each
person in the survey was gathered from the Health Care Financing Administration Medicare
Provider Analysis and Review (MEDPAR) files. The match of EPESE participants with
MEDPAR files was complete from Jan 1, 1985, until Dec 31, 1982.

Vital status on Dec 31, 1992, was assessed at the seventh follow-up (lowa and Connecticut)
by contact with relatives, examination of obituaries in local newspapers, and linkage with the
National Death Index.[21] One nosologist studied death certificates and then used ICD-9
codes to record the underlying, immediate, and contributing causes of death. Hospital
discharge diagnoses or causes of death with ICD-9 codes 140-208 recorded at any time in
the MEDPAR files were defined as cancer events. Specific codes were used to identify site
of cancer.

In previous studies, hospital chart reviews provided validation of cancer as a hospital
discharge diagnosis.[22] In this study, in the individuals from the lowa regions cancer
outcomes were validated by matching of the EPESE participants with the State Health
Registry of lowa's cancer registry, which is part of the National Cancer Institute's
Surveillance, Epidemiclogy, and End Results (SEER) program.[23] The kappa statistic[24]
for the agreement of the MEDPAR files and death cerlificates with the SEER registry in
ascertaining prevalent (before baseline), incident, and any prevalent or incident cancer
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cases was 0.77, 0.83, and 0.86, respectively.

During the section of the baseline interview on the use of medications, participants were
asked to show all containers for all prescription and non-prescription drugs taken over the
past 2 weeks. The interviewer transcribed the drug product name from the container label. If
the label was not seen, the interviewer asked the participant the name of the drug. These
ascertainment methods are similar to those of other studies and have proven valid and
reliable.[25,26] Participants taking calcium-channel blockers were compared with
participants who were not. In addition, separate analyses were done for verapamil,
nifedipine, and diltiazem.

For participants living in Massachussetts and lowa the daily dose of calcium-channel blocker
was calculated; the strength of the drug product was multiplied by the number of times the
medication was taken per day. In Connecticut the dose could not be calculated. The median
dose was established for verapamil, nifedipine, and diltiazem separately (240,20,and 180
mag/day, respectively), then the calcium-channel blocker dose was ranked as low (below
median), median, or high (over median).

The following factors potentially associated with cancer were assessed at the baseline
interview: age; sex; ethnic origin; coronary heart disease (use of nitrates, self-report of heart
afttack, any hospital discharge diagnosis coded 410-414 in the preceding 3 years, or a
positive Rose questionnaire for angina assessed at any interview giving in person[27]); heart
failure (use of both digoxin and a diuretic, or any hospital discharge diagnosis coded 428 in
the preceding 3 years); hypertension (systolic blood pressure =/=140 mm Hg or diastolic
>/=80 mm Hg measured at any visit, self-report of a medical diagnosis of hypertension, or
any hospital discharge diagnosis coded 401 in the preceding 3 years); stroke (self-report of
stroke, or any hospital discharge diagnosis coded 430-434 in the preceding 3 years);
diabetes (use of antidiabetic drugs, self-report of diabetes, or any hospital discharge
diagnosis coded 250 in the preceding 3 years); use of b-blockers, angiotensin-converting
enzyme (ACE) inhibitors, diuretics, digoxin, nitrates, non-steroidal anti-inflammatory drugs,
aspirin, corticosteroids, oestrogens, or coumarin; current smoking status (non-smoker or
smoking 1-18 or >/=20 cigarettes per day); alcohol intake (>/=28.35 g/day, assessed by self-
reported frequency and number of consumed drinks of beer, wine, and spirits); and physical
disability (limitation in one or more of the following: walking half a mile, climbing a flight of
stairs, doing heavy housework, walking across a room, bathing, dressing, eating, or
transferring from bed to chair).[28,29] Trained interviewers measured blood pressure two or
three times according to the Hypertension Detection and Follow-up Program protocol.[20]
The mean of the |ast two measurements was calculated. Body-mass index was calculated
from reported weight and height. The number of hospital admissions before the qualifying
event or before the end of follow-up was assessed.

Of the original population of more than 10 000 interviewed in 1982, 6566 participants were
still alive and were interviewed in 1988, the baseline period for this study. We excluded 298
participants who could not be matched with MEDPAR files, and 1216 participants who
reported a cancer at any of the interviews, who had a hospital discharge diagnosis of cancer
in the 3 years before the study baseline, or who were taking anticancer drugs such as
tamoxifen. The remaining population at risk was 5052 participants (1741 from East Boston,
2020 from lowa, and 1291 from New Haven).

The first cancer event that occurred during follow-up was used as a primary endpaoint.
Participants with no events, by the time of the final follow-up in 1992 were censored on Dec
31, 1892, or at the time of death, whichever occurred first. The Kaplan-Meier method was
used to plot survival free of cancer. Cox proportional hazards regression models were used
to estimate the hazard ratio and 95% CI for the association of variables of interest with



cancer. The assumption of proportionality of hazard was assessed with log minus log plots
and by tests of the interaction of exposure with time. In multivariate models, additional
indicator variables were created to adjust for the effects of missing data for cigarette
smoking, alcohol intake, and disability (1.1%, 0.8%, and 6.8% with missing data,
respectively). In analyses summarising results for all three regions, the regression models
were stratified by region.

Results

Compared with participants who were not taking calcium-channel blockers those taking
these drugs were significantly more likely to have cardiovascular diseasesand diabetes, to
use cardiovascular drugs, to be disabled, to have a lower diastolic blood pressure, and to be
admitted to hospital (table 1). Age, sex, ethnic origin, cigarette smoking, alcohol intake,
systolic blood pressure, body-mass index, and use of non-cardiovascular drugs did not differ
significantly between the two groups.

During 18774 person-years of follow-up (mean follow-up time 3.7 years), 420 participants
had a cancer event (140 in East Boston, 185 in lowa, and 95 in New Haven; overall rate
22 4 per 1000 person-years; table 2). The most frequent cancers were those of the colon,
prostate, lung, lymphatic and haemopoietic organs, urinary tract, and breast (table 3). 169
people died from cancer (9.0 per 1000 person-years).

Users of calcium-channel blockers had significantly higher crude rates of cancer than non-
users (table 2, figure 1). Patients taking verapamil had the highest rate of cancer followed by
patients taking nifedipine and diltiazem.

To assess independent risk factors for cancer that might have confounded the association of
calcium-channel blockers with cancer, separate proportional hazard regression models
(adjusted for age and sex) were calculated for groups of variables, including demographic
characteristics, chronic diseases, medications, and general health indicators (cigarette
smoking, alcohol intake, physical disability, blood pressure, body-mass index, and number of
hospital admissions). In the initial models there were significant associations between age,
being male, being black, cigarette smoking, and alcohol consumption and increased risk of
cancer. An inverse relation with cancer was found for heart failure and number of hospital
admissions (p<0.1). In a summary multivariate model adjusted for these potential
confounding factors, calcium-channel blocker users had a significantly increased risk of
cancer compared with all other participants (hazard ratio=1.72, p=0.0005, table 2). The
association was significant for verapamil and nifedipine, but not for diltiazem. However, the
difference in hazard ratio among specific calcium-channel blockers was not significant. In the
fully adjusted models the hazard ratios were greater than those calculated without
adjustment. In separate models adjusted for confounding factors and either systolic and
diastolic blood pressure or any past diagnosis of hypertension, the hazard ratio of cancer
associated with calcium-channel blockers was 1.67 (1.21-2.29), and 1.71 (1.25-2.32),
respectively, The hazard ratio associated with use of b-blockers, ACE inhibitors, diuretics,
digoxin, nitrates, non-stercidal anti-inflammatory drugs, aspirin, corticosteroids, or coumarin
was not significant and was close to 1 (not shown).

In community-specific multivariate analyses, the hazard ratio of cancer for calcium-channel
blocker users was 1.55 (0.89-2.71), 1.82 (1.12-2.98), and 1.84 (1.04-3.26), compared with
all other participants, in East Boston, lowa, and New Haven, respectively. Daily dose of
calcium-channel blocker was assessed in East Boston and lowa and increasing dose was
associated with a significant gradient of increased hazard ratio of cancer when compared
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with those who did not use calcium-channel blockers (figure 2).

Separate multivariate models stratified according to potential risk factors of cancer were
calculated. The hazard ratio of cancer for calcium-channel blockers was 1.77 (1.20-2.63) in
participants aged 71-79 years (n=2982) and 1.55 (0.93-2.59) in those aged 80 years and
older (n=2070); 1.64 (1.09-2.46) in men (n=1796) and 1.81 (1.13-2.90) in women (n=3256);
1.60 (1.15-2.22) in white people (n=4757) and 3.42 (1.25-9.39) in black people (n=264); 1.78
(1.29-2.47) in those not currently cigarette smokers (n=4559) and 1.44 (0.55-3.73) in current
cigarette smokers (n=439); 1.76 (1.27-2.42) in those drinking <28.35 g of alcohol per day
(n=4762) and 1.26 (0.42-3.73) in those drinking >/=28.35 g of alcohol per day (n=252); 1.71
(1.23-2.37) in those with any lifetime diagnosis of hypertension (n=4163) and 1.99 (0.78-
5.07) in those with no hypertension (n=889); 1.80 (1.17-2.76) in those with diastolic and
systolic blood pressure below 90 mm Hg and below 140 mm Hg, respectively (n=2313); and
1.57 (0.97-2.54) in those with elevated (>/=80/140 mm Hg) blood pressure (n=1969).

In multivariate models stratified by number of hospital admissions, and in analyses that
excluded cancer events in which a circulatory disease (ICD 9 codes 390-459) was the
principal discharge diagnosis, the results for calcium-channel blockers were unchanged
{summary hazard ratio for the stratified models 1.70 [1.25-2.31], and 1.62, [1.18-2.24],
respectively). When individual cancer sites were analysed separately, calcium-channel
blocker use was associated with a significantly increased hazard ratio for cancers of the
uterus and adnexa uteri, and lymphatic and haemopoietic organs (table 3). The hazard ratio
was increased, but did not reach significance for stomach, colon, rectum, breast, prostate,
and urinary tract cancers. For liver, gallbladder and pancreas, and skin cancers, the hazard
ratio was increased, but close to 1. A non-significant inverse relation was found for lung
cancer (table 3).

Separate analyses used the lowa SEER cancer registry data rather than the MEDPAR files
or death certificates to define the population that was free of cancer at baseline and incident
cases of cancer. In these analyses, the incidence rate of cancer was 12.1 per 1000 person-
years among participants not taking calcium-channel blockers (120 events, 1829
participants) and 30.4 per 1000 person-years among those taking calcium-channel blockers
(16 events, 106 participants, p<0.001). After adjustment for confounding factors, the hazard
ratio of cancer associated with calcium-channel blocker use was 3.09 (1.80-5.31), p<0.0001.

Discussion

We found that after adjustment for confounding factors, older people taking calcium-channel
blockers for any indication had a significant 70% excess hazard ratio of developing cancer
during 3.7 years (mean) of follow-up compared with those not taking these drugs. This
association was consistent in all three regions in this study, and for most types of cancer.
The dose-response gradient was significant. The excess risk of cancer associated with use
of calcium-channel blockers was even more evident when the SEER cancer registry
information was used to define the events. No association with cancer was found for other
cardiovascular medications.

If calcium-channel blockers truly promote cancer, what are the potential mechanisms?
Apoptosis, or programmed cell death, is an efficient physiological mechanism for elimination
of cells with genetic lesions, and, therefore, for preventing cancer.[15] Calcium-channel
blockers inhibit apoptosis in various experimental models by interfering with calcium-
triggered signals.[12,14, 18] At therapeutic concentrations, verapamil and nifedipine
suppress gene activity associated with involution by apoptosis of prostate and breast after
the removal of physiological hormone stimulation.[ 12,2 1] Such mechanisms may also
prevent apoptosis of neoplastic cells, thereby promoting cancer growth.[11] Inhibition of



calcium-mediated cell differentiation may also play a part.[11]

The consistent association of calcium-channel blockers with increase in most types of
cancer found in this study suggests that calcium-channel blockers might promote cancer
through a commaon underlying biological process, such as interference with apoptosis or cell
differentiation. Calcium-channel blockers may act as cancer promoters but standard
carcinogenicity bioassays, which are designed to identify chemical mutagens, may fail to
recognise such promoters. Further research is needed to assess whether the inverse
relation of calcium-channel blockers with lung cancer was produced by chance alone or by
other specific mechanisms.

Calcium-channel blocker use was ascertained at baseline and the latent period required for
producing a clinically relevant cancer could not be calculated. Interestingly the Kaplan-Meier
curves start diverging at about 2 years after the start of the study. The latent period for the
underlying mechanism by which calcium-channel blockers might promote cancer may be
less than that needed for chemical mutagens.

Calcium-channel blockers can potentiate anticancer drugs and facilitate apoptosis. However,
such effects were observed in animal and in-vitro models at toxic concentrations not
tolerated in man, and were accompanied by a paradoxical increase in intracellular
calcium.[32]

We have identified six potential limitations of the study. First, although several confounding
factors were examined, observational data such as these cannot conclusively establish
causal links. Whether calcium-channel blockers truly promote cancer needs to be confirmed
in long-term clinical trials. Physical disabilities and the consequent incapacity of a number of
participants in this study would probably preclude their attendance for follow-up visits. Thus,
these individuals would probably be excluded from clinical trials.

Second, users of calcium-channel blockers had higher rates than the non-users of haspital
admission for cardiovascular disease; this difference could have led to a bias in cancer
detection. However, the significant calcium-channel blocker cancer association did not
change after adjustment or stratification on number of hospital admissions, and after
exclusion of cancer hospital admissions in which a circulatory disease was the principal
diagnosis. Use of other antihypertensive agents, nitrates, digoxin, corticosteroids, and
anticoagulants, which are used for treating diseases requiring freguent medical surveillance,
was not associated with cancer. Patients with heart failure, who are frequently admitted to
hospital, tended to have a lower hazard ratio of cancer. Patients who are elderly and have
an important cardiovascular condition might not undergo cancer screening as often as those
who are healthy.

A third possible limitation was that exposure and outcome may have been misclassified.
Drug use was assessed only at baseline and some participants may have stopped taking
calcium-channel blockers during follow-up. Furthermore, cancers that did not lead to hospital
admission or death were not ascertained, and the diagnoses in the MEDPAR files and death
certificates may not be accurate. However, such potential misclassifications would probably
dilute any associations found and introduce a conservative bias, leading to an
underestimation of the association of calcium-channel blocker use with cancer.

Fourth, our findings in older people who have higher rates of cancer may not be applicable
to younger individuals. Fifth, mainly short-acting calcium-channel blockers were used in this
study. Theoretically, with new calcium-channel blockers and the slow-release formulations
the plasma concentrations may remain below a harmful threshold. Finally, hypertension has
been associated with an increased risk of cancer mortality in middle-aged people.[23,54]



However, in this study blood pressure was not related to cancer and did not confound the
calcium-channel blocker-cancer association.

Evaluation of long-term safety and efficacy of medications such as calcium-channel
blockers, which exert multiple and incompletely identified actions, needs to focus on
assessment of major outcomes and survival.[1-3,8,35,36] A judgmant about the clinical
implications of our findings is currently premature. The evidence provided by this single
study is not sufficient to recommend withdrawal of treatment from current users. However,
these observational data should stimulate further experimental, epidemiological, and clinical
research to assess all the cardiovascular and non-cardiovascular effects of calcium-channel
blockers.

This study was supported by contracts N01-AG-0-2105, N01-AG-0-2106, and N01-AG-0-
2107 from the National Institute on Aging, Bethesda, MD, USA. MP was supported by a
grant from Ministero per I'Universita e Ricerca Scientifica e Tecnologica, 60% N7020532,
and from Consiglio Nazionale delle Ricerche, Italy, N95000959PF40.

cnlclg -channel hlockers

Characteristic Not taking Taking p*

caleium— calcium-

channel channel

blockers blockers

(n=4601) {n=451)
Demographic
Mean (SE) age 79.3 (0.1) 79.0 (0.3) p>0.1
Women 64.5% 64.1% p>0.1
Ethic origin
White 94.2% 93.6%
Black 5.1% 65.4% p>0.1
Other 0.7% 0
Comorbid conditions
Coronary heart disease 21.9% T1.2% £<0.0001
Heart failure 9.7% 29.3% p<0.0001
Hypertension 81.7% 90.0% p<0.0001
Stroke 9.2% 12.6% p=0.018
Diabetes 15.7% 26.2% p<0.0001
Medications
beta-blockers 11.6% 23.3% p<0.0001
ACE inhibitors 4.4% B.6% p<0.0001
Diuretiecs 33.5% 50.6% p<0.0001
Digoxin 11.6% 25.1% p<0.0001
Nitrates 6.2% 38.8% p<0.0001
NSAIDs 12.5% 14.6% p»0.1
Bspirin 29.7% 37.3% p<0.001
Oestrogens 0.8% 0.2% p>0.1
Corticosteroids 3.2% 3.8% pr0.1
Coumarin 2.6% 65.0% p<0.0001

Mean (SE) blood




pressure (mm Hg)

Systolic 136 (0.4) 138 (1.3) p>0.1
Diastolic 73 (0.2) 72 (0.86) p=0.033
Mean (SE) body-

mass index (kg/m2) 24.4 (0.1) 24.8 (0.3) p>0.1
Smoking status

Current non-smoker 90.1% 091.8% >0.1
1-19 cigarettes per day 4.9% 5.3%

>/=20 cigarettes per day 3.8% 2.7%

Alcohol intake 5.0% 4.4% p>0.1

>/=28.35 g per day

Health indicators

Physical disability 45.4% 62.7% p<0.0001
Mean (SE) number of 1.2 (0) 2.2 (0.1) p<0.0001
hospital admissions

Percentages may not total 100% because of missing data.
*chi? test for categorical variables, ANOVA or
Mann-Whitney tests for comparison of means.
ACE=angiotensin converting enzyme.
NSAIDs=non-steroidal anti-inflammatory drugs.

Table 2: Use of calcium-channel blockers and their relation to
cancer

LINE 1: Number of events; Person-years; Rate per 1000 person-years

Unadjusted model Adjusted model*
LINE 2Z: Hazard ratio (95% CI) P Hazard ratio (95% CI) P

All calcium-channel blockers
Non-users (n=4601) q73 17225 2E.7

1 s 1 5
Users (n=451) 47 1549 30.3 )

1.42 (1.05-1.92) 0.032 1.72 (1.27-2.34) 0.0005
Individual calcium-channel bleckers

Verapamil (n=118) 18 420 42.9

2.03 (1.26-3.25) 0.0035 2.49 (1.54-4.01) 0.0002
Nifedipine (n=146) 16 480 338

1.56 (0.94-2.51) 0.083 1.74 (1.05-2.88) 0.031
Di]_.tiazem (n=184) 13 641 20:3

0.94 (0.54-1.63) >0.1 1.22 (0.70-2.12) >0.1

*Adjusted for age, sex, ethnic origin, heart failure, number

of hospital admissions, cigarette smoking, and alcochol intake.
Three participants were excluded from the analyses of individual
calcium-channel blockers because they were taking two




calcium-channel blockers.

Table 3: Relation of use of calcium-channel blockers with

specific types of cancer

Type of cancer (ICD-2 code) Number of Hazard ratio
events (95% CI)

Stomach (151) 13 3.64 (0.%6-13.76)
Colon (153) 65 1.98 (0.90-4.38)
Rectum (154) 23 1.32 (0.31-5.74)
Liver, gallbladder, pancreas (155-157) 24 1.15 (0.26-4.96)
Lung (162) 56 0.21 (0.03-1.52)
Skin (172-173) 14 1.11 (0.14-8.862)
Breast (174) 31  1.65 (0.49-5.55)*
Uterus, adnexa (182-183) 23 3.69 (1.22-11.14)*
Prostate (185) 58 1.99 (0.93-4.27)
Bladder, ureter, kidney (188-189) 38 1.57 (0.55-4.47)
Lymphatic, haemopoietic (200-208) 46 2.57 (1.13-5.83)

Regression models stratified by community and adjusted for age,
sex, ethnic origin, heart failure, number of hospital admissions,
cigarette smoking, and alcchol intake.

*Adjusted for cestrogen use.

GRAPH: Figure 1: Probability of remaining free of cancer during follow-up according to use
of calcium-channel blockers

GRAPH: Figure 2: Hazard ratio and 95% CI of incident cancer according to daily dose
of calcium-channel blocker compared with no calcium-channel blocker use Estimates
are adjusted for age, sex, ethnic origin, heart failure, number of hospital admissions,
smoking, and alcohol intake. Median daily dose for verapamil, nifedipine, and diltiazem 240,
30, and 180 mg.
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Abstract

Objective: To describe the immediate and long term risk of epileptic seizures after a first
ever stroke.

Design: Cohort study following up stroke survivors for 2 to 6.5 years; comparison with
age specific incidence rates of epileptic seizures in the general population.

Setting: Community based stroke register.

Subjects: 675 patients with a first stroke, followed up for a minimum of 2 years.

Main outcome measures: Occurrence of single and recurrent seizures.

Results: 52 patients had one or more post stroke seizures; in 25 the seizures were
recurrent. The 5 year actuarial risk of a post stroke seizure in survivors (excluding 19
patients with a history of epilepsy and 3 patients in whom the seizure occurred shortly
before death from another cause) was 11.5% (95% confidence interval 4.8% to 18.2%).
The relative risk of seizures, in comparison with the general population, was estimated at
35.2 in the first year after stroke and 19.0 in year 2. The risk of seizures was increased in
survivors of subarachnoid and intracerebral haemorrhage (hazard ratio for intracranial
haemorrhage v cerebral infarction 10.2 (3.7 to 27.9)). The risk of seizures after ischaemic
stroke was substantial only in patients presenting with severe strokes due to total anterior
circulation infarction. Only 9 of 295 patients (3%) independent one month after stroke
suffered aseizure between 1 month and 5 years (actuarial risk 4.2% (0.1% to 8.3%)).
Conclusion: Stroke patients have about an 11.5% risk of single or recurrent seizures in
the first 5 years after a stroke. Patients with more severe strokes or haemorrhagic strokes
are at higherrisk.



» Cerebrovascular disease is an important cause of epilepsy but the risk of
seizures after stroke may be overestimated by hospital based studies

= From a community based register, patients with a first ever stroke had a 2%
risk of having a seizure at stroke onset and an 11% risk of having a later
seizure in the first 5 years of follow up

« Patients with intracerebral and subarachnoid hacmorrhage were at higher
risk of seizures after stroke _ _

= Survivors who were independent at | month were at very low risk of future

Cerebrovascular disease is an important cause of epilepsy, particularly in elderly people.
When seizures complicate a clinical stroke they have a devastating effect on morale and
further impair an already compromised quality of life. Precise estimates of the risk of
developing epilepsy would be helpful not only to patients but also to those who give
advice on returning to work or driving. Data from hospital based studies may give falsely
high estimates of risk since patients with severe strokes, or strokes presenting with
seizures, may be more likely to be admitted to hospital. In this study we had three aims:
to describe the immediate and long term risk of epileptic seizures after a first stroke
among patients in a community stroke register; to analyse the occurrence of seizures in
relation to the pathological and clinical subtype of first stroke; and to compare the risk of
a first epileptic seizure in these stroke patients with the risk in the general population.

The cohort

The Oxfordshire community stroke project registered 675 patients with a first stroke, 357
(53%) women and 318 (47%) men, froma study population of about 105 000 over 4
years. Patients of all ages were included: 163 (24%) were under 65 years, 195 (29%) 65-
74 years, 228 (34%) 75-84 years, and 89 (13%) over 84 years (mean age 72.2 years).
Patients were recruited between 1981 and 1986 and were followed up until 1988, when
the project finished (minimum follow up 2 years). The methods used to identify and




assess cases have been described elsewhere.” ~ A total of 545 patients (81%) had cerebral
infarction, 66 (10%) primary intracerebral haemorrhage, and 33 (5%) subarachnoid
haemorrhage. In 31 (4%) cases the type of stroke could not be determined.

Ten patients had intracranial operations for aneurysm, and five of these patients received
prophylactic phenytoin for 18 months to 2 years. Prophylactic anticonvulsant treatment
was not offered to any other patients. One patient with primary intracerebral haemorrhage
(not complicated by seizures) had intracranial surgery.

All but two of the 545 patients with cerebral infarction could be classified into subtypes
according to their clinical presentation™: 92 patients had total anterior circulation
infarction (cortical and subcortical ischaemia likely to be due to occlusion of the main
stem of the middle cerebral artery or of the internal carotid artery); 185 patients had
partial anterior circulation infarction (predominantly cortical ischaemia likely to be due to
ocelusion of a branch of the middle cerebral or anterior cerebral artery); 137 patients had
lacunar infarction (a lacunar syndrome likely to be due to intracerebral small vessel
occlusion); and 129 patients had posterior circulation infarction (ischaemia in the
brainstem, cerebellum or occipital cortex likely to be due toeither small or large vessel
occlusion).

Follow up

Survivors were interviewed by a study nurse at 1 month, 6 months, 12 months, and then
annually around the anniversary of their first stroke. At each follow up the nurse asked
the patient and caregivers specifically about whether any possible seizure had occurred.
As a check the nurse also reviewed the records kept by the primary healthcare team.
Patients with suspected seizures were reassessed clinically by the study neurologist. Long
term survivors were visited at the close of the study by one of the study neurologists
(JPSB), and all available information about possible seizures was reviewed again with the
patient. The hospital and primary care records of patients who died before this final visit
were reviewed by one of the study neurologists (JPSB), and data relating to possible
seizures were discussed at regular consensus meetings of the study team. Generalised
seizures were diagnosed with reference to statements of witnesses, Focal seizures were
distinguished clinically from clonus, spasms, and recurrent strokes.
Electroencephalograms were not routinely performed. Each visit included an assessment
of functional ability using the Oxford handicap scale; in this report patients in grades 0-
2 were described as independent and patients in grades 3-5 as dependent.

The Oxfordshire community stroke project followed up every patient for 2 years or until
death. Patients recruited earlier in the study were followed for longer, and no patient was
lost to follow up. Seventeen patients died on day 1, 129 by 30 days, 208 by 1 year, and
254 by 2 years. A total of 421 patients were followed up at 2 years, 274 were seen at 3
years, 182 at 4 years, and 92 at 5 years; 324 patients survived to a final examination by a
study neurologist between August 1987 and November 1988.



Classification of seizures

Onset seizures were defined as occurring within 24 hours of the onset of stroke. This
definition (see Appendix ) is based on that used in a population based study of acute
seizures after head injury. Seizures occurring later were classified as post stroke
seizures, except in two cases where evolution of stroke was prolonged.

Comparison with the general population

The incidence of post stroke seizures was compared with the estimated rate of epileptic
seizures in the general population, using data from the VAMP research bank, a large
British primary care database.” " Eighty two practices had sent in data on the medical
and prescribing history of 369 819 patients. The data were checked for completeness and
internal consistency, and practices supplying unreliable data were excluded.

Statistical methods

Actuarial analysis was used for cohort data involving the follow up of patients for varying
lengths of time. Kaplan-Meier survival curves were constructed in which patients who
died or were no longer being followed up (after 2 years) were censored. The occurrence
of a post stroke seizure qualified as an end point, and these were graphically represented
as a cumulative seizure rate. Different pathological types, age stratifications, and clinical
subtypes of stroke were compared by using the log rank method. ~ The incidence of
epileptic seizures was compared between stroke survivors and the general population and
expressed as a ratio of the observed to the expected frequency with confidence intervals
calculated from the Poisson distribution. * Calculations were made for year 1 and year 2
separately: there were insufficient events to continue this comparison in years 3-5.
Confidence intervals of small samples were calculated by using an exact test.

Results

Seizures preceding stroke

Nineteen of the 675 patients (3%) registered with the Oxfordshire community stroke
project gave a history of one or more seizures before their first stroke or had
documentation of past seizures in their medical record. In one patient the seizures were
secondary to a craniotomy for a benign tumour; in one they occurred in the context of
eclampsia; and in two they were related to alcohol abuse. The remaining seizures were
considered idiopathic, and some may have been caused by otherwise asymptomatic
cerebrovascular disease. Eleven of the 19 patients had had a seizure in the year before the
stroke: in seven this was a first seizure, and four of these seven patients had partial motor
seizures in the same limb as was subsequently affected by the stroke.

Seizures at the onset of the first stroke

Fourteen patients (2%) had an onset seizure, none of whom had a previous history of
seizures. In seven the seizure was generalised, in six it was a simple partial seizure, and in
one it was acomplex partial seizure.



The occurrence of an onset seizure was not, in this cohort, associated with a worse
outcome. The 30 day case fatality rate of patients with onset seizures was not raised. Two
patients (14%) with onset seizures died compared with 127 of the 661 without onset
seizures (19.2%, 95% confidence interval 16.2% to 22.2%). There was also no suggestion
that patients with onset seizures had a worse functional prognosis. Three of ten previously
independent patients with onset seizures were dependent at one month compared with 179
of those without onset seizures (38.3%, 33.9% to 42.7%).

The occurrence of an onset seizure was, however, associated with an increased risk of
having further seizures. Five (36%) of the 14 patients with onset seizures went on to have
one or more post stroke seizures compared with 43 (6.9%) of 625 patients who survived
the first day without a history of pre-stroke or onset seizures (odds ratio 7.52, 2.46 to
22.98),

Patients with subarachnoid haemorrhage had an excess of onset seizures but this was not
statistically significant. Four (4%) of the 99 patients with intracranial haemorrhage had an
onset seizure compared with 10 (1.8%) of the 545 patients with cerebral infarction (odds
ratio 2.25, 0.69 to 7.33) (table |).

Table 1 Frequency of onset seizures and development of post stroke seizures by type of
first stroke

No (%; 95% CI) of  Number (%) of patients with onset
patients with onset  seizures who developed post stroke
Type of first stroke  seizures seizures

Cerebral infarction 10(2; 0910 3.4) 4 (40)
(n=545)

Primary intracerebral 2 (3; 0.4 to 10.5) 1 (50}
haemorhage (n=66) .
Subarachnoid 2(6;0.7t020.2) 0
haemorrhage (n=33)

Unknown (n=31) 0(0;0t011.2) 0
Total (n=675) 14 (2; 1.1 t0 3.5) 5(36)
Post stroke seizures

Fifty two (8%) of 658 patients who survived the first day had one or more post stroke
seizures. Three patients had their first seizure only a few hours before death as part of the
terminal illness and one patient had had seizures before the stroke. Most analyses were
restricted to the remaining 48 patients. Twenty three patients had only a single post stroke
seizure; 25 patients had recurrent post stroke seizures as defined in the appendix (table 2),
but these generally occurred infrequently; only eight patients had more than one seizure a




month over a period of two months or more. Only two of the five patients who had
previously had an onset seizure went on to develop recurrent seizures.

Twenty four (50%) of the 48 patients were treated with anticonvulsant drugs; six of these
had had only one post stroke seizure. Forty (83%) patients had at least one generalised
seizure. Partial seizures occurring alone were less common than at the onset of the stroke.

Table 2 Number (% of cohort; 95% confidence interval) of patients with single and
recurrent seizures after first stroke (four patients who had seizures within a few hours of
death as part of a terminal illness, or seizures that started before the stroke, were
excluded)

Single post Remmmke

Classification of first stroke  stroke seizure  seizures Total

Cerebral infarction (n=545); 17 (3) 18 (3) 35(6;4to
9)

Total anterior circulation 5(5) 10 (11) 15 (16)

infarction (n=92)

Partial anterior circulation 5(3) 3@ 8(4)

infarction (n=183)

Lacunar infarction (n=137) 3(2) 2() 5(3)

Posterior circulation infarction 4 (3) 3(2) 7(5)

(n=129)

Primary intracerebral 3(5) 4(6) 7(11;3t0

haemorrhage (n=66) 18)

Subarachnoid haemorrhage 3(9) 3(9) 6(18;5t0

(n=33) 31

Unknown (n=31) 0 0 0

Total (n=675) 23 (3) 25 (4) 48 (7:6to
9)

Risk of post stroke seizure

A Kaplan-Meier survival curve was constructed in which the occurrence of a first post
stroke seizure was recorded as an end point and deaths were censored (table *, fig |).
Patients with a history of epilepsy before the stroke (n=19) or who died in the first day
after the stroke (n=17) were excluded from these analyses. The probability of having a
post stroke seizure was 5.7% (3.5% to 7.9%) within the first year and 11.5% (4.8% to
18.2%) within 5 years. The incremental risk averaged about 1.5% a year after the first 12
months. Five of the 10 patients who had a first seizure more than 2 years after the stroke
had had another stroke more recently, and two had taken prophylactic phenytoin for two
years after a subarachnoid haemorrhage.




Table 3 Cumulative actuarial risks (95% confidence intervals) of experiencing a scizure
after stroke by type of first stroke (19 patients with a history of prestroke seizures were
excluded)

Time after Cerebral Primary intracerebral Subarachnoid

stroke infarction haemorrhage haemorrhage Total

1 year 42(221062) 19.9(1.51038.3) 22.0 (2.6 t0 41.8) 573510
7.9)

2years  6.7(4.1109.3) 19.9(1.51038.3) 27.8 (5.3 10 50.7) 8.2 (5410
11.0)

TFig 1 Kaplan-Meier estimate of the risk of post

*  stroke seizures after first stroke; bars indicate 95%
confidence intervals. Patients with a history of
prestroke seizures (n=19) were excluded and deaths
censored, Number of patients still being followed
up at 1-5 years who had not had a seizure are
indicated. Six of the 92 patients still being followed
_upat5 years had had a previous seizure
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The probability of a post stroke seizure was higher among patients aged over 84 years
(observed/expected 2.0) but there was no significant trend on log rank analysis for an
increasing risk with age ( *=0.91, df=1, P>0.25). Subsequent analyses were not adjusted
for age.

Patients who had had a haemorrhagic first stroke were more atrisk of post stroke seizures
than patients who had cerebral infarction (hazard ratio 10.2, 3.7 to 27.9) (table 3); fig 2.
However, the lower risk after ocrebrnl infarction concealed a significant heterogeneity
between different subtypes (* 2=34.0, df=3, P<0.001) (table 2); fig 3.
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Survivors of total anterior circulation infarction had a markedly increased risk of post
stroke seizures when compared with the survivors of other subtypes of cerebral infarction.

The good prognosis for survivors of partial anterior circulation infarction, lacunar
infarction, and posterior circulation infarction was reflected in the low probability of
future post stroke seizures among independent stroke survivors (those with Oxford
handicap scale score 0-2). A further Kaplan-Meier curve restricted to patients alive and
independent at 1 month revealed an incremental risk of suffering a post stroke seizure of
about 0.9% a year and an actuarial risk at 5 years of 4.2% (0.1% to 8.3%). If only
survivors independent at 6 months were included the 5 year actuarial risk was 2.7% (0 to
6.0%).

Comparison with the general population

Forty eight patients had at least one post stroke seizure recorded in a total follow up
period (for patients without a history of epilepsy) of 1641 patient years—an incidence of
29.3 patients developing post stroke seizures per 1000 patient years, or 23.5 per 1000
patient years when patients with intracerebral infarction, subarachnoid haemorrhage, or
unknown pathology were excluded. This incidence was compared year by year for the
first 2 years after stroke with the age specific incidence in the general population, as
recorded by the VAMP research data bank over the 12 months between 1 February 1989
and 31 January 1990. Stroke survivors had a 35-fold increased risk of seizures in the first
year (table 4). The increase in risk was particularly evident for patients under 65 years.

- Discussion
An earlier, community based study of seizures after stroke reported that 9.5% of 518
survivors suffered a seizure 2-5 years after stroke, but no mention was made of subjects
who were not followed up or who had died before the assessment.'” Such problems can be
addressed by an actuarial analysis which censors patients who die or who are lost to
follow up. This method of analysw has been used in hospital based studies of epslepsy
after stroke in New York'” and Sweden'” and in a population based study of seizures after
cerebral infarction in Rochester, Minnesota." The 5% risk of developing recurrent
seizures by 5 years after the stroke found in the Swedish study" is similar to the risk

observed in the Oxfordshire community stroke project (5.4%,0.3% to 10.5%). The New
York study reported a 19% risk of single or recurrent seizures by six years after an




current British licensing regulations which allow stroke patients who are functionally
competent to return to driving after 30 days.
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A single seizure includes a single episode of status epilepticus or multiple seizures with
less than 2 weeks between events. Seizures which were "provoked" by a stroke
recurrence, occurring at the onset of a new cerebrovascular event, were included as post
stroke seizures but were not included in the definition of recurrent seizures,

Recurrent seizures—two or more unprovoked seizures with at least two weeks between
events.”

Prestroke seizure—single or recurrent seizures occurring before the day of the first
stroke.

Onset seizures—seizures occurring within 24 hours of stroke onset or, in two cases, at
three and four days during the evolution of a progressive stroke while it was still getting
worse.

Post stroke seizures—seizures occuring more than 24 hours after stroke onset or after a
stable deficit had been established.
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The prevalence and causes of dementia in people under
the age of 65 years

R J Harvey, M Skelton-Robi 1, M N R

Objectives: To d ine the lence of o io in people under the &5 in a large catch-
menk area, and use these Pguras fo estimate the number ur;ourger people u&acled by dementia in the
UK.
Design: Epidemiclogical cotchment orea prevalence survey
Sefting: Tﬁe London boroughs of Kensi and Chelaecl, . and Hillingdon with a tofal
po;wluhon of 567 500 people.

Al residents of the cafcl area with d fia, where fhe illness began before the

oge of 65 years, Participants were nofified 1o the study by medical and care professionals. The diag-

m;,";?:{n?g'ﬁ'm;,’“ nosis and age of anset was established from all available health and social core records. In total, 227

Cvecicieiiie.. people were identified, of whom 185 fulfilled the inclusion criterio of having a dementia which started
nd ) before their 65th birthday.

g?"“p“ : g‘;'::"“"r Main iagnosis of d ia and differential diagnosis of the cause of the

Mgl el Tha dei

mentia.
Gealong Hospital, Ryrle Results: The prevalence of dementia In those aged 30-64 was 54.0 per 100 000 [95% CI 45.1 to
Streat, Gealang, Vickorio, &4.1 per 100 000). For those aged 15—6:?&:5 the pruvulmc\a was 8.1 per 10] 000 [95% CI
F P

Adsirelio; B1.1 fo 118.0 per 100 000). From the h I

i Bvirgi per rom uga . the

is S doubled with each 5 year increase in oge. Ex lafing these figures nationally suggests that thers are
Recaived 18 319 (15 206-21 758 people with dementia under Iheuga of 65 in the UK.

3 Feb_m”%ly'ui‘;.‘().? andus«'.ms The study confirms previcus gueshmmes of the number of younger people affected by
IQ“Aw;\::rch 2003 ia in UK. The I figures i ore wbus} and are supparted by other smaller and

figures f d by this study will allow health planners

Accepied 25 March 2003 fargeted preval 5urveys The pi

o uccuraveh' esfimate need and plan services,

with dementia have dramatically increased. Following
sustained campaigning and support from the Alrheimer's
Sociery’ ! and other voluntary organisations’ in the UK, the
needs of younger people with dementia and those who care for
them have been Increasingly addressed. The Royal Culiege of

I n the past decade, interest and concern for younger people

Borough of Hillingdon {110 k', population 232 000, of whom
81 184 were between 30 and 64 years of age; Jarman Index
8)" and the London boroughs of Kensington, Chelsea, and
Westminster (25 km’, population 335 500 of whom 112 309
were between 30 and 64 years of age: Jarman Index 21).

Psychiarisis has recently issued guidel

thai every area in the country has a named old age psychiatrist
responsible for younger people with dementia. This has been
maiched by the development of specialised suppont services,
day care, and care homes for this group of patients.

However, delivering effective services relies on accurate
epidemiclogical data o drive the planning and implementation
process. In the past, estl of the p il of d fain
younger people have relied on hlstorrlcal data™ drawn from
hospital inpatient data and diagnostic registers, The inherent
pmblt:m of studucs hascd upon known, diagnosed cases is the

| for ing the real e, particularly
given the rarity and relatively smaJI numbv.‘!s involbved., Unfclrlu
nately, because of the ively P € C

Stage 1

The aim of the first stage of sampling was 1o raise awareness
of the project, and the need 1o bdentify and report any case, or
suspected case of dementia, where the llliness had searted
before the age of 65 years.

Persanal letters and information were sent out o every
general practitioner, psychiatrist, old age psychiarrist, neurolo-
gist, gerfatrician, and general physician. In addition, infor-
mation was also provided to departments of social services,
voluntary organisarions, day centres, home care, and commu-
nity care teams through senier managers in the relevant
organisations. The project ran in parallel with soclal services/
voluntary sector Initlatives in both areas,” ™ providing senior

et I leadership across health and social services and

“door knocking” would be too msth' and time ¢
The aim of our study was to use a large, geographical catch-
ment area and to use a combination of techniques to identify
every known case of dementia starting before the age of 65
years. Having identified cases, we were also interested in
exploring the prevalence of the different causes of dementia,
and using the results obtained 1o extrapolate estimates of the
numbers of younger people with dementia in the UK.

METHODS
Ethical approval was obtained from the five local rescarch
ethics committess covering the catchment arcas of the London

www.Anp.com

ensuring widespread engagement with the project. Clinicians
and practitioners were asked to notify any cases under their
care on a defined “census” day for the study.

In parallel, hospital information systems and case registers
at the four main hospitals in the carchment areas were
searched for cases falling in the target age range who had rel-
cvant ICD-9/10 diagnoses.

Personal contact was made with key neurologists and psy-
chiatrists working in the area who allowed hand searching of
copics of clinic letters, discharge summaries, and departmen-
tal databases.

52
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Stage 2
An experienced psychiatrist {RIH) followed up notification of
cases, requesting coples and/or access 1o all available hospital
and GP case potes. The available information induded clinkcal
history, and i igations (including were
Teviewed.

dl was then applied. At

A
the top level, subjects achievedadeﬂnmﬂiagneﬂslfﬂm'
associated with

dementia was a aht.wnm%wﬁc

1207

Any diagnoses that were not clear at either stage 2 or stage
3 were discussed and agreed by consensus between RIH and
MNR.

RESULTS

1In total, 227 people with suspected young onset dementia
mmnuﬂed:othesaudy Thcsontoesoﬂdumﬂwuonwcre
psychologists {21%]. d (20%). neu-
I (17%), psychiatrists { 14%), m-lwmmwm. GPs

genetic mutation, if there were dogical results
mﬂablefmmacmhmlbummhomaumpwlﬂheptﬁmt
had died after the “census” date.

At the second level of the algorithm, well recognised and

vaMated clinical diagnostic eriteria were applied 1o make the

of Alzheimer’s disease (NING A criteria)',
vascular dcmmﬂn (NINDS/AIREN criteria)®, dementia with
Lewy bodics," (Lund and
ter Criteria)", alcohal rth!ad dmexma (DSM-TV criteria for
aleohol induced 1", or other o far
which DSM-IV criteria are available, These criteria were niot
'apﬂhdhmm;bmnm:rmmbmsotbesldnmal

At the third level of the algorithm, patients fulfilling the

nmwalmurwdmumxmlmmmm for one
af the above di were: d to a Demen-
tia Not Otherwise Specified category,

The age at onset of disease was defined as the age of the
patient at which the earliest conclusive dementia symptom
was noted or documented in the medical notes or other corre-
spondence,

Stage 3
For half of the patients identified in stage 2, a direct approach
wasnudnhmwhthxpemalpaacﬁummmmt
for a detailed clinical 10 confirm d Those
pnlmlsmdumswﬂlhsmpanﬁpmwmﬂxhedathme
by RIH, wha compl tured to collect
dmgnphutdemﬂsand a detailed clinical history. The clini-
ﬂlmsmﬂ!lmdmltdamndnlnnd !

)P
{a‘%l. physiﬂms (6%}, community nurses (4%), and other
(3%).

Of the 227 referrals, 19 were excluded as not fulfilling
DSM-IV criteria for dementia (six were “worried well”, seven
had traumatic brain injuries, two had chronic
and four cases identified from hospital information systems
were clearly miscoded when the notes were reviewed).

Of the remaining 208 cases, review of the notes showed an
age of onset greater than 63 years of age in 23 cases who were
further excluded from the study. The remaining 185 cases
formed the population for the prevalence study, and of these,
87 cases (47%) underwent a detailed stage 3 personal assess-
ment.

In the stage 3 assessment group, 69 patients (83%) had
undergone neuroimaging with either CT or MRI, with 18
(21%) having undergone both CT and MREL Twenty one
patients (24%) had had an EEG.

The mean age of the ion was 58.7 years (95% CI1 57.4
to 60.1 years). Fifty eight percent (95% C1 50.9 to 65.6%) were
‘male and 42% (95% CI 34.4 to 49.1%) were female, suggesting
a trend towards a higher prevalence of dementia in males than
females.

Table 1 summarises the age and gender spedific prevalence
rates for d ia in the study popul on the “census”
day; the pattern of prevalence approximately doubles with
each five year increase in age.

Pragmatically, mixed diagnoses were avoided and we aimed
1o make a “highest confidence” single diagnosis in cach case.
In 168 (90%) of cases a single diagnosis was established using

ion and b of the hi Isch
lal:," Clinical Dementla Rating Scale ' the Behavioural
Pathology in Auammmmsehtmgmle"thﬂmmﬁew
to Determine Deterioration in Daily Functioning,” and the
Cambridge Mental Disorders in the Elderly inaticn Cog-
nitive Assessment.™ The data collected were used to confirm
the diagnosis.

1% cases { 10%) fitted more than one
smolq'lterllmd required a clinical consensus diagnosis 1o be
made. Differential diagnoses in the population inclided
Alrheimer's discase (62 cases, 34%), vascular dementia (34
cases, 13%), frontotemporal dementia (23 cases, 12%), alcohol
related dementia (19 cases, 10%), and dementia with Lewy
bodies (12 cases, 7% ). Other causes of dementia accounted for
35 cases (19%) and Included Huntdnglon's disease (nine

¥ gd_l to &4, 1]
T8

A 4&5 an&l: E
. 765 (5581102
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cases), dementia in multiple sclerosis (eight cases). cortico-
basal degeneration (two cases), prion discase (two cases),
dementia in Down's syndrome lllm:ccam}. d:lnmﬂa in Pax-
kinson's disease (two cases), and not

unturned. The very varied sources of case idemiﬂ.cal:‘nm
confirm the benefits of this methodology. The main
of the study is that despite using a catchment arca with a

s‘pcclﬂed{nimnseul The very low prevalence of dementia in
Down's syndrome is likely to be an artefact due o sampling
bias. Despite raising awarencss of the project with learning
disability services, no referrals of cases were madefrwnthese
SOUFCES,

‘The age specific prevalence rates for the four most commaon
causes of dementia in this group of younger people are’
summarised in table 2.

Estimates of numbers of cases in the UK
One of the objectives of the study was to generate robust esti-
numofﬂunmbetsuipeopllm:h:uxwhhwmsm

dementia. These figures are Imponam both for service
and for in recogni-
tion and provision.

Using data from the 2001 UK Census, we applied the preva-
lence figures derived from our population to the population
figures for the UK. Table 3 summarises the estimated numbers

of younger people with dementia, and with specific diagnoses
in the UK.

DISCUSSION
msisd!emslstuﬂymrqmubepmkmeo(ﬁmﬂlmand
ina based caichment area
study of younger people with dementia, The prevalence of
dementia in people between the ages of 30 and 64 years was 54
per 1040 000 with the p for
cach five year age band. Based on the prevalence figures
derived from this study we estimate that there are 18319
{15296-21 758} people under the age of &5 years with
dementia in the UK.
The main strength of the study is the combination of a large
catchment area and the use of multiple and varied means of
case identification. essentially attempting to leave no stone

of more than 500 000 people, the rarity of the con-
dhhm meant that only 185 cases were identified. For more
robust estimates with smaller confidence intervals a much
larger population would be helpful.

This study was umqu: in being large muughwcnmda’a
range of differential di with our disease
and overall figures being supported Irynl‘hersuldlesorl
individual diseases.

Thus our prevalence figure for young onset Alzheimer's dis-
case of 35.0 per 100 000 in the 45-64 years age group is very
similar to estimates for the Northern Region (34,6), Finland
(327) the Framingham Study (31.8)" and Cambridge
(15,1},

Similarly, the prevalence rates we found for vascular
dun:nmwm:lua:mﬂlc:shmnlcndtnv:dﬁumantm'hﬂ
study in " and the i i for
ﬁnnmmpomldmunﬂuuidperlwmlmuhmstlden
tical to the rate identified in the Cambridge sudy (15,1)."

‘While none of these studies used an identical method
this study is probably most similar to the study from the
Northern Region which used case ascertainment from hospi-
tal inpatient records, and the Cambridge study which
identified cases from memory clinic databases and admission
records. The Framingham study and the Finnish study both
used ascertainment from large population diagnostic regis-
ters, but gene similar preval figures. One
from this is that younger peoplg with dementia inevitably
come to medical arte and recelve a di i hat s
less certain is what follow up and support these patients are
given after the diagnosis.

Our study underpins and supports initiatives from the
Alzheimer’s Society and the Royal College of Psychiatrists to
secure and services for this group of patients, Even
though dementia in younger people is uncommon when com-
pared with dementia in older people, every case is a personal
www. [ainp com
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tragedy for the individual and their family, which often
includes young children,

The study also highlights the differences between dementia
in younger people and dementia in older people, Alzheimer's

disease is considerably less common in this group, accounting.

for only 34% of cases, whereas in the elderly it would be
esrpcctcd m.u:munl for up to BO%nrmes Moreover. unustal

h s I i ounts for 12% of
cases, although there is increasing evidence that it i a
commonly missed diagnosis in alder peaple.™
The prevalence dmgr.nmmd by this

ta local population figures to d
potential numbers of cases in any arca. This should support
better planning and delivery of services.
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