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Perindopril postmarketing surveillance: a 12 month study in 47 351
hypertensive patients

C. Speirs, F. Wagniart & L. Poggi
82 Lower Road, Fetcham, Leatherhead, Surrey KT22 9NG

Aims To gain information on serious adverse events in a large number of patients
exposed to perindopril.
Methods Four thousand seven hundred and eighty-eight general practitioners
throughout France collaborated in the recruitment of 47 351 patients for a 12
month postmarketing study. Data collection was undertaken by company representa-
tives under the supervision of nine regional medical officers. Computerised data
entry was performed by six pharmaceutical officers. Serious adverse events were
later individually reviewed medically.
Results Withdrawals due to adverse events occurred in 6.1% of female and 3.2% of
males patients. The ascertainment of adverse events in this study approved satisfactory,
as shown by the reported incidence of cough, which was 11.3% in women and
7.8% in men, this being compatible with the best estimates of the true incidence of
cough during ACE-inhibitor therapy. Serious adverse reactions—anaphylaxis and
blood dyscrasias—were rare.
Conclusions This study successfully followed a large cohort of patients treated with
perindopril and failed to demonstrate any unexpected hazards.
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efficacy or side-effects. In order to guard against inappropriate
Introduction

recruitment no general practitioner could enter more than
10 patients. The only restrictions on entry were thosePerindopril (CoversylA, Servier) is an angiotensin con-

verting-enzyme inhibitor (ACE inhibitor) which was first related to the existing indications, contra-indications and
precautions on use then applying to the product in France.licensed in France in 1988 for the treatment of hypertension,

the indication for heart failure being added in 1992. In view At the time perindopril was not indicated for the treatment
of cardiac failure. Patients included were over 18 years ofof the ongoing discussions by the Committee for Proprietary

Medicinal Products concerning guidelines for the conduct age with nonaccelerated hypertension and diastolic blood
pressure within a range of 95–114 mmHg on at least twoof postmarketing studies, it was decided to undertake a

major postmarketing study of perindopril. occasions, at three different visits. There was no upper age
limit. Pregnant and breast-feeding women and patients withServier has in France a network of regional medical

officers with responsibility for supervision of ‘attachés de known secondary hypertension were excluded, as were
those with a history of cerebrovascular accident, myocardialrecherche clinique’, that is representatives trained in the

conducting of postmarketing studies, and was able to utilize infarction, and unstable angina within the 3 months
preceding the study. Patients with known concomitantthis organization for recruitment and monitoring of the

study. The study ended in October 1990. A preliminary hepatic or renal disease (with a suggested guideline of a
creatinine level over 180 (mmol l−1), or with serious illnessreport of this surveillance study was published previously

[1]. We now report the final results of this project which or incapacity considered sufficient to preclude successful
participation in the study, were also excluded. Patientsincludes medical review of serious adverse events.
satisfying these criteria and thought to be capable of
participating were then informed of the nature of the study,

Methods
and informed consent was obtained in all cases before entry
into the study.The study was conducted by the Servier Medical Division

in France. Four thousand seven hundred and eighty-eight On entry into the study, patients were categorized
according to whether or not the following risk factors wereFrench general practitioners recruited patients with a target

number of 10 per general practitioner. The targeted patient present: smoking, hypercholesterolaemia (as defined by a
cholesterol level of more than 6.76 mmol l−1), or diabetespopulation was newly diagnosed hypertensives but patients

included in the study could have been on previous drug and obesity. The presence of associated cardiac,cerebrovascu-
lar, or renal problems was documented, along with othertherapy which was considered inappropriate due to lack of
associated disease. Previous therapy for hypertension and
other problems was noted. Patients underwent a generalCorrespondence: Dr C. Speirs, John Kilner Diabetic Unit, Epsom General Hospital,

Dorking Road, Epsom K718 7EG. medical examination with blood pressure measured in both
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the erect and supine positions, and laboratory tests were
Results

performed in order to determine plasma urea, creatinine,
electrolytes, cholesterol and apolipoprotein A1 and B. In A total of 47 351 patients were recruited into the study by

4788 general practitioners. Valid entry data with adequateaccordance with the product monograph at the time it was
advised that patients with known prior elevations of serum reporting of demographic data were available for the 47 253

subjects representing the study population. This populationcreatinine (greater than 180 (mmol l−1) were excluded,
while those whose creatinine levels when checked on entry, comprised 25 169 (53%) women and 22 084 (47%) men.

The mean age at entry was 60.9 years, this being 58.9±11.9were found to be greater than 180 (mmol l−1 were not
excluded. for men and 62.7±11.1 years for women.

Mean systolic blood pressure on entry was 173 mmHgPatients already taking antihypertensive medication con-
sidered ineffective were taken off the treatment before (±16.3), and mean diastolic pressure was 100 mmHg

(±8.0). The mean weight of the men was 77.7±11.9 kgstarting perindopril. b-adrenoceptor blocking agents and
centrally acting drugs were withdrawn gradually and and that of the women 67.1±12.7 kg. The severity of the

hypertension is given in Table 1 with blood pressureperindopril substituted, it was recommended that diuretics
were stopped 3 days before perindopril was started. categorized according to the highest of three readings of

supine diastolic pressure (DBP) as follows: mildPerindopril was started at a dose of 4 mg daily, this starting
dose being reduced to 2 mg for patients over 70 years. At 94–104 mmHg; moderate, 105–114 mmHg; and severe

�115 mmHg.each subsequent revisit at 1, 3 and 6 months, the dose of
perindopril could be doubled, or a diuretic added, if the Risk factors for cardiovascular disease other than hyperten-

sion are also listed in Table 1. The most common wassupine diastolic blood pressure was greater than 95 mmHg.
Continuance in the study was not dependent on adherence hypercholesterolaemia (blood cholesterol levels over

6.76 mmole l−1) affecting 38% of men and 35% of women.to the treatment template.
At each follow-up visit, erect and supine blood pressure Smokers made up 40% of the men and 9% of the women

recruited to the study.and pulse rate were measured. Patients spontaneous reports
of any problem whether related to therapy or not were Previous treatment for hypertension had been recorded

for 10% of the men and 12% of the women. The distributionrecorded. The reporting of all serious adverse events by the
general practitioner was mandatory. All serious events of previous treatment is shown in Table 2. The most

frequently previously prescribed drugs were diuretics andrequiring hospital admission along with the reason for
admission and all deaths were recorded. In addition, urea b-adrenoceptor blockers, followed by calcium channel

blockers. Diuretic therapy had been used more frequentlyand electrolyte levels were monitored at every visit, as were
the blood lipids at 1, 6 and 12 months. Medical examinations in older patients but there were no other age-sex associations

with previous therapy. Three hundred and seventy-eightwere performed at 6 and 12 months.
The study was monitored in the field by Servier’s team patients in the study had previously been treated with ACE

inhibitors.of representatives who visited regularly during the study.
These visits took place every 6–8 weeks after inclusion of Antihypertensive treatments received after control of

hypertension at 6 months in those remaining in the studypatients in the study. The operation was supervised by
company medical officers in charge of drug monitoring in at 1 year are shown in Table 3. After initial adjustments to

treatment, both men (65%), and women (64%), were mostnine regions in France. Completed case report forms were
returned to Servier’s Medical Department in Paris and commonly receiving 4 mg perindopril alone. Dual therapy

was required in 13% of men and 12% of women. Data onvalidation and computer entry of anonymously coded data
was performed by a team of six pharmacists. Confidentiality therapy were incomplete or missing in 100 patients. Data

were not available in 8% due to discontinuation in the studywas maintained according to the Commission Informatique
et Liberté French regulations. In accordance with generally for any reason.

A total of 43 245 patients completed the study and hadaccepted ethical considerations, in order to exclude any
undue influence of the study to continue therapy against assessable case records after 12 months, this being 92% of

the original cohort. Of these cases at 1 year, 22 811 (53%)the best interests of the patient, payment was not conditional
upon any milestone of therapy but was made in full 1 year were women and 20 434 men (47%) were men; thus, of

the original cohort, 91% of women and 93% of men couldafter entry of the patient irrespective of the duration of
follow-up. be evaluated at 1 year. The reasons for failure to complete

the study are given in Table 4. In addition to the 3683A total of 2596 patients left the study for reasons of drug-
related side-effects or intercurrent illness. There were 190 patients mentioned in Table 4, there were a further 325

patients in whom the computer data at 1 year weredeaths, and 255 patients required hospital admission. In
these cases, after examination of the case report forms, the incomplete. However, serious adverse events were registered

on these patients and were included in the analysis performedreporting doctors were contacted by telephone by the
validation pharmacists in order to confirm the circumstances by FW.

The commonest cause of failure to complete 1 yearsurrounding the clinical event. At the conclusion of the
study all reports on these patients leaving the study were monitoring of treatment, was due to suspected adverse

reaction to the drug and accounted for 2369 withdrawals.reviewed by Servier’s Drug Monitoring Department of
Servier under the supervision of one of the authors (FW). There were 1587 adverse reaction-related withdrawals

among women in the study, an incidence over the year ofA new database was set up for this subgroup of patients to
perform a more detailed analysis. 6.3%; and 782 (3.5%) among men. Intercurrent illness or
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Table 1 Risk factors for cardiovascular disease according to age and sex.

Male Age (years)
<49 50–64 65–79 80+ Total

n % n % n % n % n %

Hypertension
Mild 3003 66 6621 67 4793 70 425 69 14 926 68
Moderate 1227 27 2740 28 1657 24 139 23 5793 26
Severe 167 3.7 308 3.1 194 2.8 26 4.2 700 3.2

Smokers 2240 49 4149 42 2161 32 116 199 8712 40
Diabetes 353 7.8 1455 15 1099 16 70 11 2293 14
Cholesterol 1607 35 4140 41 2530 37 118 19 8451 38
Total 4540 21 9964 45 6843 31 614 2.8 22 084

Female Age (years)
<49 50–64 65–79 80+ Total
n % n % n % n % n %

Hypertension
Mild 2270 70 7079 70 7200 72 1143 70 17 811 71
Moderate 778 24 2409 2.7 2256 23 378 23 5858 23
Severe 92 2.8 274 270 2.7 55 3.4 697 2.8

Smokers 748 23 1101 10 475 4.7 27 1.7 2367 9.4
Diabetes 229 7.1 1270 13 1430 14 187 11 3313 13
Cholesterol 670 21 3725 37 3829 38 408 24 8684 35
Total 3245 13 10 081 40 10 032 40 1683 6.7 25 169

Table 2 Previous antihypertensive treatment.

b-adrenoceptor ACE
Diuretic blockers inhibitors Others Total

n % n % n % n % n %

Male 739 3.4 275 1.3 154 0.7 976 4.4 2144 9.8
Female 1031 4.1 354 1.4 224 0.9 1391 5.6 3000 12.0
Total 1770 3.8 629 1.3 378 0.8 2367 5.0 5144 11.0

Table 3 Treatment received during the final 6 months of the study.

Perindopril Perindopril
Perindopril only and diuretic and other Total

2 mg 4 mg 8 mg Total 4 mg 8 mg 4/8 mg bitherapy

Male n 628 14385 2570 17894 858 1194 761 2502
% (2.8) (65) (12) (81) (3.9) (5.4) (3.4) (13)

Female n 1224 16182 2367 20049 1059 1098 828 2709
% (4.9) (64) (9.4) (80) (4.2) (4.4) (3.3) (12)

Total n 1852 30567 4937 37943 1917 2292 1589 5311
% (3.9) (65) (10) (80) (4.1) (4.9) (3.4) (11)

n=47 351 patients starting treatment (100%).

hospitalization accounted for the withdrawal of 159 men
Effects of treatment

and 200 women. There were 190 deaths (0.4%) during the
course of the study. The remainder of those failing to Figure 1 shows the fall in blood pressure over the 1 year

period of treatment. The mean blood pressure fell fromcomplete 1 year’s treatment monitoring were related to
failure of follow-up for personal or administrative reasons. 173/100 s.d.±16.3/8 in 47 253 patients starting the study
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Table 4 Patient outcome according to
sex.Reasons for withdrawal Total Male Female

n % n % n %

Suspected adverse reaction 2369 5.0 782 3.5 1587 6.3
Lack of efficacy 277 0.52 137 0.62 140 0.56
Intercurrent illness 230 0.49 112 0.51 118 0.47
Hospitalization 119 0.25 47 0.21 72 0.29
Death 186 0.39 103 0.47 83 0.33
Noncompliance 221 0.47 115 0.52 106 0.42
Personal reasons 149 0.32 72 0.33 77 0.31
Lost to follow-up 262 0.55 134 0.61 128 0.51
Other 50 0.11 17 0.08 33 0.13
Incomplete data 145 0.3 131 0.6 14 0.06
Total 4008 1519 2344

Table 5 Overall incidence of spontaneously reported clinical
events.

Male (%) Female (%)

Absent 18 810 (85) 20 519 (82)
Present 3 124 (14) 4 524 (18)

Male Female
Type of reaction n % n %

Cough 1705 7.8 2841 11
GI upset/dyspepsia 389 1.8 532 2.1
Asthenia 409 1.9 454 1.8
Headache 291 1.3 367 1.5
Dizziness/vertigo 251 1.1 384 1.5
Insomnia 84 0.38 114 0.46
Hypotension/malaise 64 0.29 99 0.40
Dry mouth 67 0.31 89 0.36
Cramps 75 0.34 84 0.34Month
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Rash 45 0.21 76 0.30Figure 1 Mean blood pressure decrease over a 1 year period in
Palpitations/tachycardia 26 0.12 41 0.1947 253 mild to moderately hypertensive patients treated with
Loss of libido 51 0.23 4 0.02perindopril; at 12 months 43 245 were assessed of whom 13%
Lower-limb oedema 13 0.06 28 0.11required one other anti-hypertensive drug.
Taste disturbance 19 0.09 18 0.07
Renal dysfunction 31 0.14 38 0.17
Angioneurotic oedema 1 0.004 2 0.02

to 145/82 s.d.±12.2/8 in 46 799 patients who successfully Haemotological 4 0.02 1 0.004
completed 1 year’s treatment (Figure 1). Lack of efficacy disturbance
of treatment led to the withdrawal of 277 patients; lack of Serious allergic reaction 5 0.02 6 0.01

Other 164 0.75 238 0.95efficacy was equally common in men and women being
0.6% and 0.6%, respectively. It should be noted that 13% of
patients were taking other antihypertensive medication in
addition to perindopril.

Events leading to perindopril withdrawal
Suspected adverse reactions

Suspected adverse reactions leading to the withdrawal of
perindopril are given according to age and sex in Table 6aThe overall recorded rate of suspected adverse reactions was

14.2% in men and 17.8% in women, as shown in Table 5. and 6b. There does not seem to be any trend with increasing
age, with the obvious exception of reports of renalThe incidence of cough was 8% in men and 11% in women.

The other commonly described problems were dyspepsia, insufficiency, which in men and women over 80 years, was
the second cause of drug toxicity-related withdrawal inasthenia, headache, and dizziness or vertigo. Others were

reported at an incidence below 1%. There were three cases this study.
of angioneurotic oedema, one in men and two in women.
Other serious allergic reactions were reported in five men Cough was responsible for the withdrawal of 1522 patients

(3.2%) from the study, being a commoner cause ofand six women.
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Table 6a Selected suspected adverse drug reactions leading to withdrawal.

Men Age (years)
<49 50–64 65–79 >80 Total men

n % n % n % n % n %

Cough 65 1.5 217 2.2 178 2.6 10 1.7 470 2.1
Vertigo 13 0.3 14 0.1 14 0.2 2 0.3 43 0.2
GI symptoms 7 0.2 26 0.3 19 0.3 — 52 0.2
Headache 7 0.2 17 0.2 9 0.1 — 33 0.15
Asthenia 7 0.2 6 0.1 10 0.2 — 23 0.1
Palpitations 6 0.1 4 0.04 4 0.1 — 14 0.06
Rash 6 0.1 13 0.1 9 0.1 2 0.3 30 0.1
Hypotension 4 0.1 14 0.1 7 0.1 1 0.2 26 0.1
Taste disturbance 2 0.04 1 0.01 2 0.03 — 5 0.02
Renal dysfunction 2 9 0.1 12 0.2 8 1.3 29 0.1
Allergy — 3 0.04 1 0.2 4 0.02
Other/incomplete 15 38 18 1 74 0.3
Total 134 3.0 360 3.6 285 4.0 25 4.1 804

Table 6b Selected suspected adverse drug reactions leading to withdrawal.

Women Age (years)
<49 50–64 65–79 >80 Total women

n % n % n % n % n %

Cough 110 3.4 413 4.1 455 4.6 174 4.6 1052 4.2
Vertigo 8 0.3 24 0.2 31 0.3 10 0.6 73 0.3
GI symptoms 7 0.2 33 0.3 50 0.5 6 0.4 96 0.4
Headache 11 0.3 17 0.2 16 0.2 4 0.3 48 0.2
Asthenia 3 0.1 14 0.1 10 0.1 3 0.2 30 0.1
Palpitations 2 0.1 6 0.1 7 0.1 — 15 0.06
Rash 4 0.1 19 0.2 31 0.3 3 0.2 57 0.2
Hypotension 3 0.1 16 0.2 28 0.3 1 0.1 48 0.2
Taste disturbance — 1 0.01 — — 1 0.004
Renal dysfunction — 15 0.2 26 0.3 10 0.6 51 0.2
Allergy 2 0.06 2 0.02 1 0.01 — 0.2 5 0.02
Other/incomplete 12 35 32 9 88 0.4
Total 162 5.0 595 6.0 687 120 7.0 1564

withdrawal in women, 1052 (4.2%) compared with men
Skin rashes

470 (2.1%).
Eighty-seven patients withdrew because of skin rashes.
Thirty men (0.14%) and 57 (0.23%) women were affected.Hypotension was given as the cause of drug intolerance in

74 cases. Women were affected somewhat more often than The incidence tended to increase with age. Fifty of these
reactions occurred in the first month of treatment and onlymen, with 48 withdrawals (1.9 per thousand) compared

with 26 withdrawals (1.2 per thousand) in men. There was three after 3 months. Only three of these were identified as
serious urticarial reactions (these are included in the allergicno evidence of any increase in hypotension with age. A

further 43 men and 73 women withdrew because of vertigo responses described hereafter).
which may have been associated with hypotension. Since
hypotension may be silent until manifesting itself by serious Renal function disturbances
circulatory disorders, including cerebrovascular accident and
cardiac ischaemia, all hospital admissions for cardiovascular A total of 80 cases were withdrawn because of renal function

disturbances: 29 in men and 51 in women were affected.disease occurring during the first month of perindopril
treatment were reviewed. There were 18 cases, and in none As can be seen in Tables 6a and 6b the incidence rises with

age. None occurs below the age of 50 years and theof these was there any record of hypotension or diastolic
blood pressure below 80 mmHg. There were 26 fatal and incidence is highest in males over 80 years (1.3%). The most

commonly reported changes were a rise in blood urea or24 nonfatal strokes. Hypotension was mentioned in relation
to one nonfatal stroke. Of all these cases only one reported creatinine not considered as being serious and reverting on

discontinuation of the drug. Fourteen potentially seriousas hypotension occurred on the first day of dosing (and one
on the second day) and four cases of dizziness occurred on cases were seen. Of these, three were found to be relatively

mild elevations in creatinine (with a plasma creatinine levelthe first day (and a further four on the second day).
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under 250 mmol l−1), and were rated ‘potentially serious’ death from lymphoma and leukaemia (both predating
therapy with perindopril).because of hospital referrals. All of these cases resolved on

discontinuation of treatment. Three patients had other
factors which appeared to be the cause of the renal

Discussion
deterioration, these conditions being abdominal tumour,
arteritis, and dehydration due to vertigo and vomiting. This study involving 4788 general practitioners in France

was successful in following 43 245 patients, of 47 253Three patients had documented chronic renal disease and
were referred for haemodialysis. Three were found to have entered, who received treatment for a full year. While direct

comparisons with previous studies on ACE inhibitors [2, 3]renal artery stenosis, the elevation in creatinine being found
after 3–6 months of treatment. Two of these patients were are difficult this probably represents the largest experience

of an ACE-inhibitor in terms of patient-years follow-up.successfully operated on. One patient suffered a decline in
renal function which developed after the addition of a The study therefore provides information on serious adverse

events in a large number of patients exposed to perindoprilnonsteroidal anti-inflammatory drug and a potassium-sparing
diuretic. One elderly male patient developed renal failure as well as assessment of potential laboratory abnormalities

occurring during a full year on treatment.after 1 year’s treatment and also suffered from diabetes and
emphysema. There were no deaths from renal failure during As with previous large postmarketing surveillance studies

on antihypertensive drugs, this study is an observationalthe study.
cohort study designed to detect unsuspected adverse reac-
tions. Data on efficacy are incidental. However, in the

Allergic reactions overall context of the risk-benefit of therapy, it is important
to select a dosing schedule that is both appropriate andAllergic reactions and angioneurotic oedema were reported
efficacious. In this cohort, adequate control of blood pressurein a total of nine patients, this being an overall incidence of
was achieved and mean blood pressure was reduced from2 per 10 000. Angioneurotic oedema or severe allergic
173/100 (s.d.±16.3/8) in 47 253 patients starting the study,reactions were the cause of perindopril withdrawal in two
to 145/82 (s.d.±12.2/8) in 46 799 patients who successfullymen and one woman, this being an overall incidence of
completed 1 year treatment. The majority (80% of those0.006%. Of seven allergic reactions reported as serious the
starting) received perindopril alone. The high level oftime from first exposure to allergic reaction was from 2 days
success found in the follow-up and treatment of this cohortto 6 months, with a median period of 2 weeks. The reaction
may be explained by a number of factors; patients includedat 6 months occurred 7 weeks after a dose increase. Two of
were largely newly diagnosed mild to moderate hyperten-these cases had previously experienced severe allergic
sives. Perindopril was not indicated for the treatment ofreactions to other ACE inhibitors and, in these cases, the
cardiac failure at this time which may have favoured thereactions occurred after 5 and 6 weeks on perindopril.
selection of a relatively responsive population. Doctors were
encouraged to incrementally increase the dose of perin-
dopril and add diuretic therapy when required favouringHaematological adverse reactions
continuance on perindopril.

Haematological adverse reactions were reported in only five Withdrawals due to suspected adverse reactions were
patients, with four cases being serious enough to lead to reported in 2369 patients, an incidence of 5%, which is
drug withdrawal. Among these four cases, three had rather lower than that found in a previous study on captopril
thrombocytopaenia and one had moderate pancytopaenia in which a withdrawal rate of 8.9% was found [2]. As found
associated with arteritis, present before perindopril therapy in the captopril study, withdrawals were more frequent in
was initiated. None resulted in a fatality. women than in men, but more markedly so, being 6.3% vs

3.5% in the perindopril study and 9.0% vs 7.0% in the
captopril study, withdrawals being commoner in the elderlyDeaths
in both studies. These differences may be due to differences
in the patient populations. Although both drugs were givenThere were 186 fatalities reported during the study (0.4%),

with 103 (0.5%) in men and 83 (0.3%) in women. A further for the treatment of hypertension, perindopril was indicated
as a single agent, whereas captopril was licensed as a second-four cases were found on medical review of the dropouts.

Ninety-seven deaths were related to cardiovascular disease, line add-on treatment at the time of the study, and more
patients had had previous antihypertensive treatment in the42 to neoplasia, 17 to trauma and 34 to a variety of

other causes. captopril group: 38% vs 11%. However, the mean ages
of the populations, 60.4 years in the captopril groupThere were 27 deaths ascribed to myocardial infarction.

Of these, 19 were in men (average age 67.7 years, range and 60.9 years in the perindopril study, were similar, as
was the blood pressure on entry: 180/105 mmHg and52–89 years) and 8 were in women (average age 74.8 years,

range 58–85 years). There were 26 stroke-related deaths: 14 173/100 mmHg, respectively.
It has been noted that the reported incidence of coughin women and 12 in men. Men were aged 57–86 years,

mean 74.8 years, and women were aged 66–86 years, mean in association with treatment with ACE inhibitors is strongly
related to ascertainment and trial design [4]. Postmarketing77.8 years. There were 16 deaths under the age of 60 years,

five men and one woman dying of myocardial infarction, studies have tended to give low estimates of incidence of
0.2–1.1% [5–7]. Prescription-event monitoring found thefour men and three women dying of cancer, with a further

seven early male deaths, five by accident and one further reporting rate for dry cough for enalapril over a period of

© 1998 Blackwell Science Ltd Br J Clin Pharmacol, 46, 63–7068
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12 months to be 2.9%. Studies specifically addressing the marketing studies, with a lower number of patients recruited
[13]. In a recent study which did manage to incorporate arelationship between ACE inhibitors and cough suggest a

true incidence of at least 10% [4, 8]. This study found an control group of standard compared with innovatory
treatment of asthma in large numbers of patients [14], it wasoverall incidence of 11% in women and 8% in men

(Table 5). The comparatively high reporting of this problem notable that both drugs were made by the same manufac-
turer, enabling many of the logistical problems associatedobtained in this postmarketing study tends to supports the

relative bias favouring reporting of such well known with this type of study to be overcome. Furthermore, that
study involved a treatment period of only 16 weeks,associations as this. Reporting of adverse events is subject to

bias from a variety of sources, particularly the existing appropriate for an antiasthmatic drug, whereas antihyperten-
sive drug treatment is more appropriately followed over arecognition of a suspected adverse event at the time of the

study. Minor events may or may not be recorded by longer period.
Recruitment bias may be impossible to banish completelyindividual practitioners and reporting is biased towards

adverse reactions known or suspected of being drug-related. from studies of relatively recently marketed drugs, and
indications may be limited initially, thereby inevitablyIn this context the spontaneously reported data in Table 5

is biased towards the pattern of known or suspected adverse circumscribing the study’s recruitment. Nevertheless, within
the constraints of a population of patients with esssentialevents related to ACE-inhibitors reflecting bias in reporting

by the patient and recording by the doctor as previously hypertension, exclusions from this study concerned only
recent unstable cardiovascular conditions, significant hepaticnoted by others [2]. Serious events, particularly life-

threatening and fatal events, are subject to less bias in and renal disease and pregnant or lactating women. While
this does introduce bias into the selection of the studyascertainment and are discussed below.

It is noticeable that the reported incidence of idiosyncratic population to some degree, it is difficult to widen the
criteria significantly without raising ethical questions whenallergic reactions is low in this study. Eighty-seven patients

were withdrawn because of rash (0.2%) and only six because studying a newly marketed drug. The lack of gratuitous
exclusions, that is not excluding patients other than thoseof abnormality of taste. There were nine withdrawals due

to apparent serious allergic reactions, and of these, only outside in the licensed description of the product, is
important. The absence of exclusion because of age made itthree were clearly angioneurotic oedema. Two of these

cases occurred within a week, and the other occurred after possible to demonstrate significantly increased risks for
certain problems in this group, particularly the relative6 weeks’ therapy. Interestingly, the late case involved a

patient who had previously developed a rash when taking frequency of renal dysfunction in the over 80 year olds.
This study was successful not only in recruiting, but alsoenalapril, suggesting possible cross-sensitivity. This incidence

of reported angioneurotic oedema is low compared with in following up of a large cohort of patients for 1 year. The
study recruited rapidly and so had the (unproven) potentialother ACE inhibitors: enalapril had a reported incidence of

0.1% [9] and captopril of 16 out of 67 698 patients exposed to act as a rapid alert. While confirming the feasibility of
large-scale studies the experience of this study also confirms[2]. Neutropaenia has been reported to occur during

treatment with captopril, particularly in patients with the difficulties noted by others [2] in the management of
such large databases. The need to effectively manage largecollagen-vascular disease [10]. While there was no exposure

of this high-risk group in this study, four cases of blood amounts of data should not distract attention from the
paramount importance of small numbers of serious adversedyscrasia were found: three cases of thrombocytopaenia and

one with thrombocytopaenia and leucopaenia. There were events, and the value of the medical surveillance of each of
these individual reports, as undertaken here, is emphasized.no fatalities and the relationship to drug treatment was

uncertain. This study on perindopril successfully followed a large
cohort of patients and failed to demonstrate any unexpectedSecondary pharmacological problems such as hypotension

and renal dysfunction are likely to be related to the patient hazards. The relatively high incidence of cough is likely to
reflect a more successful ascertainment than earlier postmar-population as, for example, high doses of loop diuretics in

elderly patients with heart failure appear to predispose to keting studies of ACE inhibitors in hypertension. It is
therefore unlikely that poor ascertainment in this study isrenal dysfunction with ACE inhibitors [11]. However, the

rate of withdrawal due to renal dysfunction was age- the cause of the low reported rates of anaphylaxis and other
idiosyncratic adverse reactions with this drug. While theassociated, rising to an incidence of 1.3% in males over

80 years of age. Even in an apparently fit hypertensive absence of a comparator does not permit direct comparison
with other agents, the low reported incidence of seriouspopulation, the risk of renal dysfunction in the elderly is

appreciable. adverse reactions is itself reassuring.
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