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PREFACE

Studies which constitute this thesis have been published in;

The Journal of the Royal Society of Medicine

The British Medical Journal

The British Journal of Clinical Practice

The Lancet

The International Journal of Clinical Research.

Presentations of data from Studies in this Thesis have been made at

international meetings in four continents.

Full details of these publications and presentations are given in Appendix 9

of this thesis
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ABSTRACT

Large multicentre studies are difficult to conduct and ¿ue expensive in both

human and financial resources, yet they are essential in common conditions

such as hypertension and hyperlipidaemia if important questions of morbidity

and mortality of the condition and its úeatment are to be answered. They

must also be able to gather large amounts of data before the therapy being

studied becomes outdated.

The first Study in this thesis describes and evaluates an economical method

of collecting a large amount of data on thousands of patients suffering from

essential hypertension. It establishes the reliability of the data collected in

this way. The tolerability of antihypertensive drugs was assessed by

comparison of the prevalence of adverse medical events reported by treated

hypertensive patients and those who were untreated. This confirmed the

impression that patients suffering from a symptomless condition, essential

hypertension, did not tolerate the medications studied well.

The study also provided the largest single volume of information on the

tolerability and effectiveness of nifedipine, at the time, the second most

commonly prescribed antihypertensive drug. These data caused the world

wide prescribing information for nifedipine to be changed.
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The relationship between body mass index and diastolic blood pressure was

explored in this large population and only a weak positive correlation

between the two was found.

The generally poor tolerability of antihypertensive drugs led to the

consideration of whether doctors neglected the non-pharmacological

treatments for hypertension. The Study described in Chapter 4, shows that

the provision of this advice could be better and more consistent.

Studies conducted as part of the development of new medicines are now

required to be conducted to the standards of "Good Clinical Practice" as

described by the Food and Drug Administration of the United States. A

computerised system for patient tracking and the successful management of

such clinical trials is described and evaluated in Chapter 3.
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INTRODUCTION
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General practice has a long and honourable nadition of resea¡ch. One of

the major triumphs of twentieth century medicine, the eradication of

smallpox from the world, started with the work of Edward Jenner, a country

general practitioner. General practitioners are ideally placed to be pioneers

in medical research being able to observe the beginnings of an illness,

follow it through its stages and see it in its true perspective.

During the course of the year, every general practitioner makes a note of

several thousand independent observations, each of which makes minimal

demands on his or her time and energy. These records, kept for the

purpose of investigating and treating disease, can, with very little

modification be used for resea¡ch. In AusEalia, SOVo of the population

consults a doctor at least once every twelve months and 78Vo of doctor

consultations are with general practitioners (1). The majority of persons, (ie

a¡ound 907o), can identify a particular general practitioner to whom they

would turn when sick (2). In the United Kingdom, the general

practitioner's records are, technically at least, the property of the Secretary

of State for Health. As such, the one record follows each patient wherever

that patient might move, from general practitioner to general practiúoner,

and so provides a comprehensive and complete record of that patient from

birth to death.
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Ca¡eful and minute observation of patients in general practice has lead to

the development of complete, effective management SyStemS, such as the

treatment of back pain by spinal manipulation (3), for widespread disabling

conditions.

Effective associations have been formed between general pfactice and

clinical pharmacology and have been able to describe, for example; the

psychological distress induced in chronic conditions such as hypertension

and asthma and its effect on patient compliance (4) and, that control of

blood pressure will at least be maintained and may even be improved, when

patients are returned to their general practitioners at the completion of a

clinical triat (5).

General practitioners then, afe the holders of vast ¿ìmounts of medical

information; information, which is, at least for four fifths of the population,

updated at a maximum interval of one year. The problem to date has been

the accessing of this information.

In common with many other branches of medicine, the clinical and

administrative workloads in general practice at times are overwhelming, so

that any system of information retrieval should not add to those burdens.

The system must be easy to use, take little exfia time to enter and retrieve

data and must collect data which are reliable.

Ì
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Large studies have been conducted in general practice. The Medical

Research Council Study of mild to moderate hypertension (6), collected daø

on 17,354 patients. Recruitment took place over nine years from March

1973 to February 1982. It was performed by teams visiting general

practices, often using a caravan when suitable rooms were not available.

The time taken for screening and recruitment meant that by the time the

Study was first reported in 1985, the drugs studied, propranolol and

bendrofluazide, were no longer the most commonly used drugs for the

treatment of mild to moderate hypertension.

The Medical Research Council and the Royal College of General

Practitioners study on the relationship between oral contraceptives and

thrombo-embolic disease (7), a case control study which identified the

association between venous thromboembolism and oral conFaceptive use,

collected data on 399 patients with two matched conEols for every patient.

The study reached a successful conclusion in spite of difficulty with daø

collection and inadequate or missing records.

Postmarketing surveillance of the safety of cimetidine was also undertaken

in general practice (8). That study cornmenced in 1977 a¡d was eventually

reported in 1983. Cimetidine takers were identified by prescription data

from 254 pharmacies. The general practitioners i¡ 327 practices were

.t
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contacted, visited by research personnel who recorded patient's medical

details and together with the general practitioners identified matched

controls. A total of 9928 patients taking cimetidine and 9351 conEols were

recruited and followed for one year. All, except 1.27o of the takers and

1.67o of the confiols, were successfully followed for that period. This study

reached a successful conclusion; however it took a considerable time to

perform and the authors state, "A more important limiøtion of our method

is its dependence on skilled resea¡ch assistants for the collection of much of

the data. This means that costs are high and that only widely used drugs

may be studied. Each resea¡ch assistant can only cover a restricted

geographical area" (8).

These examples of large, successful general practice studies sha¡e several

coûunon features:

a) They are difficult and elaborate to set-up

They have a long time-course and are expensive

and

b)

I

c) They consume large financial and personnel resources.

For the future of general practice research, whilst capitalising on its sFength

of numbers of patients, it is important to develop methods which collect

large volumes of data quickly and reliably. This wilt enable large projects,

I
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such as post-marketing surveillance studies of new drugs, to be undertaken
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Postmarketing surveillance

A generation after thatidomide there a¡e still no clear guidelines for risk

assessment of new drugs in any country operating a regulatory scheme.

Major catastrophes, as with practolol, have occurred in spite of elaborate

regulatory machinery (9). Pre-licensing clinical trials of new drugs involve

small numbers of closely monitored patients, for example 2000, but once a

licence is granted, prescriptions may run into millions. To identify rare or

unusual events may require the observation of large numbers of patients.

To detect an adverse event at an incidence of 1 in 5000 against a

spontaneous background of 1 in 100, requires a minimum of 3,255,000

patients to be exposed. Already, one government working pafty has issued

guidelines suggesting that for new drugs destined for widespread or

prolonged use, gfant of a product licence may be conditional on the

postmarketing surveillance of 10,000 patients for two years (10). It is likely

that most countries having a regulatory system will follow this principle in

future years. Because such large patient numbrs are involved, these

surveillance studies can only be performed in general practice (11).

The requirements for good postmarketing surveillance are that:

In prospective studies the patient should only be included in the

study after the decision to prescribe the drug has been made.

i)
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The study design should not influence the way the drug is used, ie

the drug should not be used in the narrow directed framework of a

clinical trial, since the object is to monitor its safety in everyday

practice.

All adverse medical events should be recorded, not just the

suspected adverse drug reactions.

No inducement should be offered to doctors to use the drug because

this may alter prescribing practice.

The study should be a safety assessment not a promotional exercise,

and it should include controls.

A large enough numbr of patients should be followed for a

sufficiently long period of time and the outcome must be known in

all patients for safety assessments to be valid.

iv)

v)

vi)

For effective postmarketing surveillance, methods which will collect and

handle large amounts of reliable data, with the necessary speed essential for

safety information, are essential.

The advent of computers should thus facilitate the performance of such large

studies, and the expansion of postmarketing surveillance which may be

expected in general practice.
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Computers in Medicine

There have been three great information revolutions in the history of the

world. These a¡e:

1) The first use of hieroglyphics by the ancient Egyptians.

2) The invention of the printing press by Thomas Caxton.

3) The coming of the computer.

The first computer appeared in February 1946, when IBM introduced the

ENIAC programmable calculator with memory, at the University of

Pennsylvania. Professor Douglas Hartree of Cambridge University, who

played a part in its development stated that it originated from an idea to

assist gunnery in the second world wa¡ (12).

Computer based medical history taking was attempted in 1966 (13) and the

first computer was used in a general practice consulting room by John

Preece in 1969 (14). However, proper development in this area started with

the initial programmes of the 1970s. These progrÍrmmes focused on a

strictly limited number of objectives, for example, computer held medical

records in hypertension (15), or computer guided hypertension Eeatment

protocols (16). Computefs have been used as tools for patient care, for

example in upper gastrointestinal endoscopy (17), the management of burn

patients (18) and in the assessment of fluid status in premature neonates
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(19). They have been used to facilitate ctinical research, for example in

The Ca¡diac Arrhythmia Suppression Trial (20), the National Polyp Study

(21) and in the provision of nutrition analysis (22). Continuing medical

education is provided by on-line programmes, such as the "Check IJp"

programme of the Royal Australian College of General Practitioners

(RACGP), available in all parts of Ausralia through Telecom Viatel.

Computer Assisted Learning, using Hypertext high resolution graphic

imagery and sound (23), may be used for undergraduate teaching. Medical

information may be made instantly available in hospital clinical settings (21)

and in Family Practice (25).

The possibility of storing, sorting and retrieving large amounts of

information by computers has lead to the development of databases

dedicated to particular areas of medicine. For example, in dermatoloçY, a

database with the complete composition of pharmaceutical products and

some cosmetics enabled patients to avoid specific allergens (26); vulval

lesions have been classified and documented in gynaecology (27); in

virology, computers have been used to store viral information to improve

the accuracy of reported results (28).

The principal factor in the infioduction of computers into Australian general

practice has been their use for patient billing. In 1988, a survey of a

randomly chosen sample of 1000 RACGP members (29) revealed that 4l7o
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of the respondent practices used a computer for some aspect of their

practice, the commonest uses being accounting (717o) and word processing

(607o). Unfortunately, the potential for the practice computer to provide a

database for resea¡ch seems to be little used. Computing in British general

practice sta¡ted in 1975 with a government funded project to establish links

between records held in a surgery and the local hospital, thus providing an

opportunity for electronic shared care. This idea was not developed further

at the time. Currently, 207o of British general practitioners use computers

in their practices (30). Prescription writing by computer has been in use in

Britain for some time and is becoming available in Australia. It has the

advantages of legibility and automatic dose and drug interaction checking.

In the United States of America and in Canada, the establishment of Health

Maintenance Organisations has in turn created large computerised patient

databases, which are used for record linkage.
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Record Linkage

Record linkage is the collecting together of all the information, from all

sources, about a patient. This means that the hospital discharge data, the

general practitioners "reason for encounter" and all drugs prescribed for the

individual are kept in one central record. It is particularly useful for the

evaluation of possibte adverse reactions to drugs, since all medical events

are entered, not just the suspected "side-effects". The potential of record

linkage for the detection of adverse drug reactions was first shown in the

Oxford Community Health Record (31). The Tayside Record Linkage

Scheme, (MEMO), makes use of the fact that each resident in the Tayside

area has been allocated a unique community health number (32). All

hospital discharge data a¡e coded by the Area Health Authority and may be

accessed through the patient's community health number. The safety of

cimetidine was once again assessed in that scheme. Twelve thousand eight

hundred and sixty one prescriptions were traced to 3802 patients whose

discharge data were compared with those of controls matched for age, sex

and general practitioner.

The advantages of using this method a¡e;

a) economy, the cost of the study was f,12,000.

b) the duration of follow-up could be made indefinite, simply by searching

the community health numbers again for new discharge daø.
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The disadvantages of the Tayside scheme are;

a) prescription data have to be obtained from the Prescription Pricing

Authority, as they are not entered at the time of dispensing.

b) information from general practice is not entered.

c) being hospital discharge repofis, only major morbidity data ., uuuil"bl",

Beginning in the mid-1970s medical care organisations in America have

relied heavily on computer support for administrative efficiency, economy,

billing and costing. This has resulted in the emergence of several large

computer-supported pharmacy files in which every prescription with

prescribing details is entered for each member of the insured or served

group, along with a patient-identification number. In the same health plans,

hospitals have automated their information systems in a way that allows full

entry of every hospital discharge diagnosis and again an associated patient

identification number. In one such setting, the Group Health Cooperative of

Puget Sound (a large prepaid group practice in Seattle with 330,000

enrollees) automated the data entry on pharmacy dispensed prescriptions in

1976. Since then, every prescription for the entire population has been

entered into an automated database and can be linked to membership files

for the identification of demographic information, and hospital files for

events significant enough to result in hospitalisation. The latter includes

most adverse drug reactions of major significance. The American and

Canadian databases a¡e shown in Table 1.



24

Table 1. Database resources USA/Canada (1986)

Database Population Data collection commenced

Group health
Cooperative

330,000 t976

Medicaid
-COMPASS
-Tennessee

Kaiser-Permanente
Health Plans
-Los Angeles
-Portland
-other

6,000,000
400,000

1,600,000
175,000
100,000

1980

1983

1986

r982

1980
(approx.)

1980
(approx.)

Saskatchewan Provincial
Drug Plan 1,000,000

Minneapolis
Consortium 500,000

Trimis
Dept of Defence

>1,000,000

Blue Cross
(Rhode Island)

1,000,000
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Under reporting of adverse drug events in spontaneous reporting systems is

very cornmon. In a survey of 100 doctors ln 24 Eaining general practices in

Britain, of the total of 638 adverse drug reactions seen over the four week

monitoring period, only 35 were feported (33). Of ten suspected serious

events, only five had been reported to the Committee on the Safety of

Medicines. With such profound and va¡iable under reporting, the numerator

of any risk fraction based on such data is highly inaccurate. To overcome

some of these deficiencies, the Food and Drug Adminisfadon of the USA

(FDA), financed the development and testing of the Computerised On-Line

Medical Pharmaceutical Analysis and Surveillance System, (COMPASS).

COMPASS is a large computerised database designed to permit a resea¡cher

to enrol and analyze cohorts of patients with specific diseases or those

exposed to a drug and to compare them with matched or unmatched control

groups (34). The principal advantage of COMPASS is its very large

population base, which is over 6,000,000 patients. This allows the study of

relatively uncofnmon illnesses and relatively uncommonly used drugs.

Secondly, as COMPASS is population based, this permits the calculation of

incidence rates. Thfud, it includes both inpatient and ouþatient diagnoses.

Fourth, the data afe not subject to recall or interviewer bias. Finally,

because the data are collected in an ongoing way as a by-product of an

adminisfative process, it is inexpensive and can address questions of clinical

importance very quickly.
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An example of the use of COMPASS was when a question was raised over

the safety of allopurinol. US Federal Registry reports suggested that the use

of allopurinol might be associated with the development of cataracts. Using

the large American database, 1,700 takers of allopurinol were identified,

together with a similar number of matched controls. No increase in

cata.racts was found in the group taking allopurinol and the whole study

took 20 minutes to perform (35).

In Britain, Prescription Event Monitoring (PEM) has been developed.

Prescriptions are priced centrally by a pricing authority. When a

prescription is seen by the authority for a drug under enquiry, the details of

patient and doctor Íìre passed to the PEM Unit. The doctor is then sent a

"green card" and asked to enter details of any medical events the patient

might have suffered. In theory, all events related to the prescription of a

drug are collected. In practice, many may be missed. Patients may attend

Accident and Emergency Departments and, although records of attendance

should be sent to the general practitioner, they may not be. Records may

not follow patients who move districts, or those who are treated when on

holiday outside their usual practice area. Control patients are not usually

followed, historical confols being sometimes applied. The system is

therefore hypothesis generating, rather than hypothesis testing. Up to 10,000

patients may be followed, but the system still lacks the power to detect rare
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events (10).

Australia has the potential to have the world's largest, most comprehensive

record linkage systems. A diagnostic code could be added to the Medicare

billing slips, which currently include only procedure data, this could be

linked with the already available comprehensive Drug Utilisation Data.

Drug Utitisation Data in Australia are compiled from the Pharmaceutical

Benefits Scheme and pharmacy returns, they are used by the Federal Drug

Utilisation Sub Committee to survey changes in prescribing and the va¡ious

factors which influence that. The privacy legislation in Australia will not at

present allow Medicare and drug databases to be joined, although it is

possible that in future, cross-linking may be possible using identification

numbers that do not allow the individual patient to be fraced.

In mild to moderate hypertension, a symptomless condition, and where large

numbers of patients must be treated to prevent a low number of serious

medical events (36), the benefits of treatment must outweigh the adverse

events due to the pharmacological intervention. Drugs used for the

featment of hypertension a¡e used widely and often for many years in a

single individual. It is therefore particularly important that accurate and

reliable safety and tolerability data a¡e available for such agents. One such

hlpotensive drug is nifedipine.
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Nifedipine

Nifedipine is a dihydropyridine derivative, which is one of a group of

compounds that is thought to act by blocking the ftansmembrane inward

movement of calcium (37). It has been used in the fieatment of all forms

of angina, Raynaud's phenomenon, perniosis, peripheral vascular disease,

acute episodes of hypertension and in mild to severe hypertension.

Nifedipine may lower mean arterial blood pressufe by up to ZOVo or more

and significant reductions (50.001) in blood pressure occur within 30

minutes of oral adminisration of the drug (38). Intravenous nifedipine,

(lmg to 4mg), produces significant decreases in blood pressure of up to

34Vo in patients with hypertension, coronary 
^rtery 

disease or hyperfophic

obstructive cardiomyopathy (39). Nifedipine produces a gteaÍer reduction in

blood pressure in those with hypertension than in nornotensive individuals

(40). The acute adminisUation of sublingual nifedipine has been shown to

increase hea¡t rate in ca¡diac patients and normal volunteers by rtp to 28Vo

over controt values (41). Acute oral adminisüation of nifedipine tablets in

doses of 20mg to 60mg in hypertensive individuals has been associated with

increases in heart rate between 29Vo and 387o (42). However, there have

been no significant increases in heart rate seen during long term (up to 12

months) administration of nifedipine (43).
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Oral nifedipine 30 to 100mg/day has been shown to maintaín efficacy in

medium term studies in patients with mild to moderate essential

hypertension (44). As with single-dose administration, the antihypertensive

response is positively correlated with the pre-treatment severity of

hypertension and is inversely correlated with plasma renin activity (45).

Nifedipine may be particularly beneficial in patients with lower plasma renin

activity, such as the elderly (46).

In 1982 a nifedipine tablet was introduced for the Eeatment of hypertension.

Although widely described as a sustained release tablet, it does not have a

formal slow release mechanism. Nifedipine tablets are made of film coated,

micronised, compressed drug. Solubility of nifedipine is low in this form

and thus the drug is more slowly available than in the liquid contents of

nifedipine capsules. Therapeutic trials using the tablets have shown that

twice daily administration (40mg to l2Om1lday¡ provides 24 hour control of

blood pressure (47). Long term, 12 months trials, have shown the

antihypertensive properties to be maintained (48).

The incidence of side effects with nifedipine and their duration was not

cleal, since data were only available from studies with insufficient numbers

of patients to give accurate rates. It seemed that most side effects were

extensions of the vasodilatory action of nifedipine, the conìmonest being,

headache, flushing, dizziness, gasfointestinal symptoms and oedema of the
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lower teg (49). The rates of patients withdrawing from nifedipine treatment

were quoted as being between 27o to 2OVo ald it was thought that most side

effects appeared within 14 days, were transitory and disappeared with time

(50). However, it had also been suggested that more serious side effects

such as exacerbations of angina pectoris might occur (51). Side effects

increase with dosage, so it was thought that the slower dissolution from oral

tablet formulations might minimise those due to peak plasma concentrations

(s2).

In common with many drugs developed in the late l97}s and early 1980s,

many of the original studies with nifedipine are flawed in methodology or

low patient numbers. In the latter half of the decade, guidelines for the

performance of clinical trials were introduced by the American FDA.
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"Good Clinical Practice"

The FDA in America is the oldest regulatory authority in the world and the

one most open to public scrutiny. It is very sophisticated in its operation

and the most stringent to satisfy. The term "Good Clinical Practice" (GCP)

is used to describe the method of performance of a clinical study which will

make it acceptable as "providing substantive evidence of effectiveness". The

guidelines for GCP were first published ín 1977 (53) and have undergone

continuous revision and expansion since then.

Clinical trial reports which provide substantive evidence of effectiveness are

often collectively referred to as "pivotal data". The definition given in

Federal Docket Number 85D-0467 of January 1986, is as follows:

"substantial evidence is defined as evidence consisting of adequate and well

controlled investigations, by experts qualified by scientific training and

experience to evaluate the effectiveness of the drug involved, on the basis of

which it could fairly and reasonably be concluded by such experts that the

drug will have the effect it purported or is represented to have under the

conditions of use prescribed, recofirnended or suggested in the proposed

labelling".
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The elements that make up GCP, as it has evolved to date, are:

Protection of the human subject or patient to the highest ethical

standa¡d as defined in the declaration of Helsinki Accord; this

involves trial approval by an Institutional Review Board or

equivalent Ethical Committee if outside of the USA and the

informed consent of participants.

Adoption through the use of Standard Operating Procedures of a

systematic method of checking of atl incidents and data records

throughout the trial. The principle to be followed is that the

monitor employed by the sponsor will check in a specified way on

the facilities available at the trial cenre' then make regular periodic

visits to verify the accuracy of the data records and organise the

data fail in such a way that it can be checked and verified either

from the records or by means of an audit on-site by an FDA

inspector.

Full and complete archiving of data from the trial in such a way

that all procedures can be shown to have been followed to permit

the checking referred to above.

2

3
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Adequate reporting of adverse reactions within specified periods and

in specific format and interim reporting on trial progfess.,l:

ü

r
I

The prospect of carrying out a study to full GCP may seem daunting.

However, the standa¡d of medical and ethical care demanded by GCP

guidelines, ensures better protection for both patients and doctors. Studies

performed to the requirements of GCP are acceptable by the regulatory

authorities in both Australia and Britain.

I
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Conclusion

The users of computers in resea¡ch in 1985 concentrated on entering

traditionally collected data into a base unit used for tabulation and analysis.

The concept of entering data directly from the consulting rooms of a large

number of general practices had neither been attempted nor tested. As

research moved back into general practice and the quality of resea¡ch in

general practice consequently improved, together with the need to perform

large studies, it was important to develop a fast and economic method of

data collection, which largely avoided the need for any paper record with its

inherent deficiencies, such as incomplete entries and illegibility.

Nifedipine was in 1989 the second most widely used antihypertensive drug

in the world (54) and yet in 1985, seven years after the introduction of the

capsules and four years after the introduction of the tablets, there was no

accurate measure of the incidence and duration of the side effects of this

drug in either formulation. The number of patient records held by the

parent company in the nifedipine data-pool was only 400 (55), records from

other studies being held separately, on paper, in a form not suitable for

combined evaluation.

It was therefore appropriate to test the concept of directly collecting data

electronically from a large number of general practices, based on a large
I

*
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numbr of patients who suffered from essential hypertension and to test the

validity of the data and the method whilst collecting adverse event data on

nifedipine and other antihypertensive drugs.

The Eeatment of mild to moderate hypertension has moved increasingly

back into general practice (5), taking with it the need to perform clinical

trials with newer anti-hypertensive drugs. These clinical trials have to be

performed to the requirements of full GCP. There was thus a need for a

clinical trial management system to be developed which would cope with

the diversity of general practice and yet still meet the needs of GCP.

This thesis describes the evolution of such a computerised system and its

use in a study of nitrendipine, a new dihydropyridine calcium channel

blocking drug.

It is recognised that blood pressure lowering drugs may reduce the patient's

"quality of Life" (56). The experience of examining the adverse effects of

such agents led to a reconsideration of the non-pharmacological treatments

of hypertension. As it seemed that doctors may be neglecting the provision

of advice about non-pharmacological treatments, a computerised audit

programme was developed.to evaluate the performance of doctors in this

respect.

)
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EVALUATION OF A METHOD OF ELECTRONIC DATA

COLLECTION IN GENERAL PRACTICE:

USE IN A POINT PREVALENCE STUDY OF TOLERABILITY OF

ANTIHYPERTENSIVE DRUGS, WITH A PROSPECTIVE COHORT

SAFETY AND TOLERABILTY STUDY OF NIFEDIPINE 2OMg

TABLETS IN THE TREATMENT OF MILD TO MODERATE
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Introduction

The innoduction to this thesis described the economic and practical

difficulties of performing large studies and the apparent impracticality of

ever being able to repeat studies such as the Medical Resea¡ch Council

Study of mild ro moderate hypertension (5). However, particularly within

the discipline of pharmacoepidemiology, there is a growing need to be able

to perform large prospective cohort studies, case-control studies and post-

marketing surveillance studies. Although government working parties have

recommended the performance of post-mÍuketing surveillance studies (10)

the logistics of performing and financing them seem almost insurmountable

(57). It was therefore appropriate to test a method of collecting data

centrally, taking advantage of the growth of computerisation of general

practices and using minimal resources. It was also considered that any

method of data collection might distort the data gathered. For example,

computers which operate on a binary system prefer to handle data in either

a numerical or a YESNO format rather than free text. It was therefore also

considered essential to attempt to test the validity of the data collected by

this method before fecommending its widespread acceptance and use.

Essential hypertension is a symptomless condition; patients feel well until

they are treated. Antihypertensive drugs a¡e less well tolerated than Eeating

physicians appreciate (56). The first clinical part of this investigation was a
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point prevalence study of the adverse events reported by patients suffering

from essential hypertension who were either currently unEeated

pharmacologically, or were already taking antihypertensive medication. The

second part of this investigation was a cohort study of patients taking

nifedipine. Although it was hoped to show that the methodology would be

useful in their conduct, these studies did not fall within the definition of

post-marketing surveillance.

Although many patients had participated in clinical trials with nifedipine, at

the start of this study the pooled adverse event data for nifedipine and

consequently its prescribing information (Figure 1), was based on only 400

patients (55). It was considered, therefore, that this information was

unlikely to be reliable; for example, the paragraph headed "Side effects"

contained the statement "These effects are Eansient and invariably disappear

with continued Eeatment". There was, therefore, a regulatory requirement to

revise the adverse event data in the prescribing information in line with the

more stringent regulations that had been put ínto place since nifedipine had

originally been licenced. The suggested number of patients to be observed

was to be similar to that in more recent licence applications. For the

protection of the large numbers of patients taking nifedipine (54), it was

important that the present study provided accurate knowledge for revision

of these prescribing guidelines.
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Objectives

1. To develop and evaluate a method of clinical trial management that

would refute the hypothesis that it was no longer possible to

conduct large population studies because of the excessive demands

these studies make on financial and other resources.

2. To demonsüate that it was possible to conduct such a study, using

this method of management, within such a time that the treatments

under evaluation would not be outdated before the completion and

reporting of the study.

To collect and evaluate the adverse medical events reported by a

large population with essential hypertension, comparing those

reported in relation to treatment with those reported by unfeated

hypertensive patients.

To collect a large single volume of data on the use of nifedipine in

a population with essential hypertension.

3

4



4t

Methods

The progr¿unme.

Practices with at least four practitioners who were known to have an interest

in computing were approached to participate in the study. In 1985, general

practice computing in Britain was largely restricted to enthusiasts. These

were readily identifiable through such as; the Royal College of General

Practitioners User Group, members of the Micros for GPs Scheme, the

GPass System in Scotland and other smaller groups. Of the 600 practices

approached, 486 agreed to take part, making a total of 1865 participating

doctors. These practices are listed in Appendix l. Any general practice

which had a microcomputer and a communications modem was able to

access the prograûxne. Processing power within the practice was not

necessary.

Development and testing: For each section of the pfogramme, an algorithm

was first sketched. For example, for the medication listing, entering a

"YES" response against "medication" would lead into a list of classes of

medication. A "YES" in a class then led to a list of all available drugs in

that class, so that individuat drugs could be listed. If only one class was

indicated the user was returned to the main programme, if more than one
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had been indicated, the user was directed to the individual drugs in each

class, until finally being returned to the main programme. \ilorking

alongside an experienced computer prograrnmer from the softwa¡e company,

Comedica UK, each of the algorithms was written into programming

language. There then followed a testing period when combinations of mock

data were entered to test the capacity of the system to follow the algorithms

and check the data against the limits which the system should set. In

conjunction with the programmer, the prografnme was then altered and

rewritten. When that appeared satisfactory, a final testing period took place

using general practitioners who had no previous knowledge of the system,

who inevitably exposed additional errors that needed to be corrected. The

development and testing period lasted for approximately six months. In

paraltel with this, the written materials for user Eaining (Appendix 2) wefe

produced.

All data were rocorded by on-line transmission to a McDonnell-Douglas

Seqoia mini-computer which also held the interactive prograÍlme using a

data entry network. The data were recorded on a standard ASCII tape in a

1600 bpi unlabelled format. A sample record may be found on the disc

accompanying this thesis. Fite ma¡kers are as follows:

: = end of record marker

! = field marker

* = item separator in tables
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-9991 - missing value

The fîle n¿une is MARLEY.TXT and contains 191,747 bytes.

Part samples of the computer data print outs are shown in Appendix 6 (for

demography data) and Appendix 7 (for blood pressure data).

The system was available for 24 hours a day with almost no "down time".

Anticipated system maintenance periods were notified in advance on a

bulletin boa¡d automatically presented to each user when logging-on to the

system.

A duplicate training programme was available for participants to practise

using the system before entering live patient data into the study.

Instructions for this a¡e shown in Appendix 2. The training and live

systems were protected by different passwords to prevent the inadvertent

entry of training data into the live study programme. Each practitioner had

a unique password to prevent unauthorised access to the system and the

possibility of com.rpt data being entered. Each practitioner only had access

to their own patient data. This could be displayed as surnmary øbles of

study progress or individual patient details. They were also able to view a

table of overall study progress. The medical controller (J Marley) was the

only person to have access to all the study data. The programme's

administrative and hierarchical pathways ile shown in Figure 2.
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Average times taken to use the system were; one minute to log-on, ftve

minutes to enter new patient details and two minutes for subsequent visits.

In some practices one doctor performed the data entry for the whole

practice, whereas, in others each individual entered his/her own data.

Uniformity between the large number of doctors was assisted by the tight

confiol of the protocol exerted by the prografnme. Checks were made of

the data entered by some randomly selected doctors against that entered by

others and the study means. In addition, the programme could automatically

highlight doctors whose data pattern was unusual.

The use of the programme for data entry meant that it was impossible to

skip any of the fields to be completed. At least in theory, there were no

missing data. Entry elrors were kept to a minimum by the progrÍülme

checking each value as it was entered, for example, that it lay within a

particular range. These checks were applied to all data-entry fields.

Examples of their use include;-

1) Btood pressure limits; leading to the automatic rejection of normotensive

and severely hypertensive patients whose blood pressures were outside of

the inclusion criteria.
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2) Weight ranges; leading to the automatic rejection of a keystroke error

which might have resulted in a weight of 880kgm being entered instead of

88kgm.

The programme had an "elecEonic mail" facility, with very limited word-

processing power, enabling messages to be sent to and from individual

doctors and the medical controller as well as between each other.

After the programme had been designed, it was written for the operating

system by Comedica UK Ltd.
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Patients

Patients suffering from mild to moderate essential hypertension with diastolic

blood pressures between 95 and ll5mmHg were eligible to be studied.

They were either newly diagnosed patients or patients already taking

antihypertensive pharmacological treatment. Patients were eligible to enter

the nifedipine cohort if they were newty diagnosed hypertensives or

previously treated but whose treatment was either not tolerated or not

adequately controlling their blood pressure.

The study was approved by the Royal Berkshire Hospital Ethical

Committee, Reading, Berkshire, UK.

Protocol

Visit 1: A full medical history was taken, general examination performed

and informed consent obtained. Blood pressure was measured on two

separate occasions prior to this visit (those data being entered at Visit 1) to

confirm the diagnosis of hypertension using the following protocol;

The patient was to sit for five minutes.

The correct sized cuff was to be placed over the brachial artery of the

supported arm at the level of the heart.
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A mercury sphygmomanometer to be used, with the obseryer's eye one

meFe from the mercury column at the Same level as the meniscus.

For patients proceeding to treatment with nifedipine, who had been taking

other antihypertensive medication, a washout period was required. This was

to be one month, except that provision was made that if the patients blood

pressure was rising in such a way (confirmed by two readings on separate

occasions) that treatment was needed earlier, they could proceed to active

freatment sooner.

Adverse medical events experienced in the four weeks prior to entry to the

study, by alt patients Íeated or unffeated, wete recorded at first contact.

These data were actually entered into the programme at Visit 1. This

enquiry was made by asking for the ten most frequently recorded adverse

events related to antihypertensive drug treatment and those collected in

response to the question, "Have you felt unwell in any way". These

responses were graded subjectively as; 1 = mild, 2 = moderate, 3 = severe

and 4 = intolerable.

Statisticians prefer the use of the open question only for adverse events, (J.

Curram, Ph D Statistics, personal communication), as least likely to cause

bias. However handling large volumes of uncoded and potentially

uncodable data is difficult and the use of a questionnaire for the most likely
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events reduces the complexity of data entry and analysis. It was important

to attempt to test whether this use of a questionnai¡e collected reliable

information, or whether it restricted the gathering of the rate, unusual, but

important adverse events.

Nifedipine treatment exclusions:

Patients were excluded from entering treatment with nifedipine if they were;

Pregnant or of child bearing age and not using reliable conraception.

Lactating.

Suffering from significant renal, gastrointestinal or hepatic disease.

Suffered a myocardial infa¡ction within the previous three months.

Taking other antihypertensive medication which could not be safely or

ethically withdrawn for the study period.

Over 70 years old.

Suffering from a cardiac anhythmia.

Known to be intolerant of dihydropyridines.

In those patients taking nifedipine, adverse medical events were recorded in

the manner described above at Visit 2 after four weeks, and visit 3 after

eight weeks. Blood pressufe was also measured at these times.

Tracking and demography: The system allocated each doctor and patient an

unchangeable system number. On entering a new patient to the study the
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progr¿ütme asked investigators to allocate their own additional identifier to

the patient which would preserve the confidentiality of patient data, but

enable them to identify each patient simply for their own use. The

investigator was then led through data entry screens collecting demographic

details such as; age, sex, height, weight, medical history, hypertension

history, systolic and diastolic blood pressures, antihypertensive and other

medication.

Details of antihypertensive medication were recorded by doctors entering a

YESNO response in a drug category. For example, on entering YES for

"diuretics", they were routed into a screen listing all the currently available

drugs in that category, to indicate which specific drug was being taken.

Specific enquiry was made for patients taking I72 re*,eptor antagonist drugs

and digoxin, since a possible interaction with nifedipine was thought to

exist.

Intercurrent illnesses were collected as free text. The investigator was also

led through a screen containing the exclusion criteria for the nifedipine

taking cohort, conftavention of any of these criteria took that patient into an

automatic withdrawal route. A flow chart for the prograrnme and the study

as a whole, is shown in Figure 3.
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Adverse events: At Visits 2 and 3, the programme asked for adverse event

information which at those visits related solely to treatment with nifedipine.

These were numerically graded as; 1 - mild, 2 = moderate, 3 = severe and

4 = intolerable.

A response at a severity level of 3 or 4 led the investigator into an

automatic withdrawal pathway for that patient. At the discretion of the

investigator this could be over-ruled for category 3 events but not for

category 4. These events were also automatically displayed to the medical

controller of the study, so that any further information necessary could be

collected by telephone or mail. These events could also be directly

fransferred to the electronic adverse event data base of the Committee for

the Safety of Medicines. Adverse event recording pathways are shown in

Figure 4.

The investigator was also asked to record systolic and diastolic blood

pressures, intercurrent illnesses and concomitant medication. The addition of

a new antihypertensive drug to a patient in the nifedipine cohort resulted in

that patient being automaticatly withdrawn. The investigator could request

patient withdrawal at any time and on indicating this, was led into screens

recording the reason for withdrawal. Withdrawal pathways are shown in

Figure 5.
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Patients overdue for return visits were displayed on the investigator's

surnmary tables enabling action to be taken before the protocol was violated

and minimising the number of patients lost to follow-up.

Nifedipine treatment:

Those patients eligible at visit I to be treated with nifedipine, stårted

therapy with nifedipine 2}mg tablets twice daily. Since this was principally

a study of safety and methodology, this treatment was not in any way blind.

Those patients whose sitting diastolic blood pressure at visit 2, aftet 4

weeks Eeatment, was greater than 90mmHg had their dose of nifedipine

tablets increased to 40mg twice daily.

Statistics:

Statistical analysis was performed using SAS (Statistical Analysis System)

on an IBM mainframe computer.

The demography and efficacy variables were tested for normality using the

Shapiro-Wilk T'est. \#here data appea¡ed normally distributed, the Student's

t-test was used in the statistical analysis. Where the data were categorical,

the chi-squared test was used.

Demography (age, sex, weight, height, smoking habit, hypertension whether

newly diagnosed, or the number of years since hypertension was diagnosed)

.'I
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was summa¡ised for all patients at entry, using descriptive statistics;

frequency counts or mean/standa¡d deviation.

Efficacy parameters for nifedipine were blood pressures and hea¡t rates.

V/ithin group comparisons were performed for; start to week 4, start to

week 8 and week 4 to week 8, using Student's paired t-tests.

Vfith such a large sample size most statistical tests were highly significant.

No adjustment for repeated testing was made, but a large number of

statistical tests were performed.
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Results

At visit 1, data were collected for the point prevalence adverse event

examination on 3972 patients of whom 2C4L were male and 1931 were

female. Of these, 2951 were non-smokers. Newly diagnosed and therefore

previously untreated hypertensives numbered 2772. Of the remainder who

had been previously treated, 346 had been Feated with diuretics, 513 with

beta-blockers, 180 with diuretics and beta-blockers in combination and 161

with other antihypertensives. These included, 112 taking vasodilators. II2

receptor antagonists were taken by 45 patients and digoxin by six, these

numbers were too low to assess any potential interaction.

Full demographic details are shown in Table 2. The unreated and

previously Eeated populations were demographically similar. The cohort

who completed eight weeks Eeatment with nifedipine numbered 2820

patients.

Concurrent diseases listed by sex are shown in Appendix 3. In those

patients who were known to be hypertensive and undergoing treatment prior

to the study, the mean duration of hypertension was 5.81 years.

Adverse events reported by untreated patients and in previously feated

patients related to treatment with groups of antihypertensive drugs a¡e shown

I
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in Table 3. Adverse events collected at visits 2 and 3, together with

changes from visit 1, related to treatment by nifedipine, are shown in Tables

4 to 13. It should be noted that the four treatment categories in these

tables refer to fieatment prior to, but entered at visit 1, the reports at visits

2 and 3 refer to events reported by those patients after four and eight weeks

treatment with nifedipine. These tables also show the number of events

reported within each age group and according to smoking history. The

numbers of patients in each age group at each visit are shown in Table 16.

1560 free text reports were collected in answer to the question "Has your

Eeatment upset you in any way"? These were Scanned using word-sea¡ch

facilities for patterns and all were read individually. No discernible pattern

emerged from this. All were coded using the "CoStart" Adverse Event

Thesaurus of the United States FDA. Free text reports entered as being of

severity Grade 3 or 4, a¡e shown in Appendix 4.



TABLE 2

PATIENT DEMOGRAPHY

MALE FEMALE ALL PATIENTS

NUMBER STUNTNN:

AGE (YEARS): MEAN
SD

Wnrcnr (rc): MEAN

Hrrcnr (u): MEAN

Suoxe n: NO
YES

Svsrorrc BLooD Pn¡ssunn
Ar ENrnv:
(mmHg) MEAN

SD

Dr¡,srolrc BLooD Pnnssunp
Ar ENrnv:
(mmHg) MEAN

SD

57,2
8.9

58.0
8.4

56.4
9.2

80.8
t3.7

204r

1.727
0.086

t4r2
629

1931

70.2
t3.7

1539
392

3972

7 5.6
t4.7SD

SD
r.612
0.069

r.671
0.097

2951
r02l

172.5
20.3

r04.2
5.7

176.8
20.r

r04.2
5.8

r74.6
20.r

t04.2
5.8

SD = standard deviation
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PREVALENCE OF ADVERSE EVENTS RELATED TO
ANTIHYPERTENSIVE TREATMENT GROUP

TREATMENT LETHARGY ANKLE
SWELLING

DIZZINESS HEADACHE IMPOTENCE

ANY A}rn-
HYPERTENSIVE
(N = 1200)

B-BLOCKER
(N = 513)

DIURETICS
(N = 346)

UI.¡-rR¡RTEN
(N = 2772)

nVo

381 3 1.8

nVo
139 11.6

nVo

70 11.6
(N = 600)

48 18.8
(N = 256)

9 5.2
(N = 178)

15 1.1
(N = 1386)

n%onVo

59 4.9 133 11.1

282 54.9 23 4.5 83 t6.2 61 11.9

25 7.2 13 3.8 19 5.5 20 5.8

48 r.7 22 0.8 60 2.2 101 3.6

TREATMENT NAUSEA DYSPNOEA SKIN COLD PALPITATIONS
F'LUSHING EXTREMITIES

ANY A}m-
HYPERTENSIVE
(N = 1200)

B-BLOCKER
(N = 513)

DIURETICS
(N = 346)

UNIREATED
(N = 2772)

nVo nVo
181 15.1

nVonVonVo
23 1.9 273 22.8 41 3.4

4 r.2

60 5.0

31 6.0 119 23.0 10 1.9 222 43.3 25 4.9

7 2.0 16 4.6 3 0.9 9 2.6

L7 0.6 66 2.4 t7 0.6 21 0.8 2t 0.8



TABLE 4

SIDE EFFECTS PROFILE - NAUSN¿.

VISIT 2VISIT 1 VISIT 3

Att:
Snx:

Suorns:

Acp:

Tnn¡.tnIpNt:

Male
Female

Yes
No

18-35
36-50
51-60
61+

Treated
Untreated
Beta Blockers
Diuretics

77

30
47

99

47
52

29
70

3
22
33
4L

44

23
21

19
25

10
t9
15

t7
60

13
32
32

60
17
3L

7

48
51
29
4

2L
23

9
1



TABLE 5

SIDE EFFECTS PROFILE . ANTTN SWBLTTNC

VISIT 1 VISIT 2 VISIT 3

Alt:
Snx:

Srvrorns:

acn:

Tnp¡.tunNr:

Male
Female

Yes
No

18-35
36-50
51-60
61+

Treated
Untreated
Beta Blockers
Ditiretics

22
59

81

18
63

2
t6
25
38

46
203

1

46
93

109

r49
100
68
30

249

75
174

228

84
r44

50
178

2
42
84

100

59
22
23
L3

123
105
58
24



TABLE 6

SIDE EFFECTS PROFILE . DYSPNONN

VISIT 1 VISIT 2 VISIT 3

Arr:

Snx:

Svroxns:

AGE:

Tnn¡.runNr:

Male
Female

Yes
No

18-35
36-50
51-60
61+

Treaæd
Untreated
Beta Blockers
Diuretics

24t

136
111

72
175

181
66

119
16

50

25
25

73

20
53

3l
42

I
t4
23
35

38
35
15

8

16
34

11
T7
22

J
M
73
271

27
23

9
)



TABLE 7

SIDE EFFECTS PROFILE . IVTPOTNNCE

VISIT 1 VISIT 2 VISIT 3

Ar.l:

Ssx:

Suoxps:

Acp:

Tnp¡,rrvrnNr:

Male
Female

Yes
No

18-35
36-50
51-60
61+

Treated
Untreated
Beta Blockers
Diuretics

85

76
9

23

L9
4

6

18

15
3

6
t2t7

4
7
7

27
58

24
31
30

170
15
48

9

1

8
7
7

4
9
4
3

11
7
4
2



T¡.sL¡ 8

SIDE EFFECTS PROFILE . COIO EXTNNVTITIES

VISIT 1 VISIT 2 VISIT 3

Ar,l:

Snx:

SrvrorBs:

ACB:

Tnnltvt¡Nt:

Male
Female

Yes
No

18-35
36-50
51-60
61+

Treated
Untreated
BetaBlockers
Diuretics

294 33 25

T4
11

t44
150

85
209

4
58
80

152

19
t4

25
8

13
4

6
19

1

J
9

T2

\3
t2

5
1

8
25

7
t3
13

273
2l

222
9



TABLE9

SIDE EFFECTS PROFILE . DTZZTNTSS

VISIT 1 VISIT 2 VISIT 3

Ar,l:

Ssx:

Svrorps:

Acp:

Tnn¡.tun¡u:

Male
Female

Yes
No

18-35
36-s0
51-60
61+

Treated
Untreated
Beta Blockers
Diuretics

t93

72
121

49
144

133
60
83
19

t45

43
r02

96

45
51

l4
34
48

68
77

1

26
65
53

83
62
36

9

1

35
64
93

24
72

42
54
t9

5



TABLE 10

SIDE EFFECTS PROFILE . PAT,PT:I¡,TIONS

VISIT 1 VISIT 2 VISIT 3

Ar,l:

Spx:

Svrorns:

Acp:

Tnp¡.tvrpNr:

Male
Female

Yes
No

18-35
36-50
51-60
61+

Treated
Untreated
Beta Blockers
Diuretics

25
69

62

26
36

l4
48

T4
27
2l

4l
2T
25

4

94

53
4L

4
16
30
44

51

30
2l

15
36

10
23
18

22
29
11

1

52
42
28

3



TABLE 11

SIDE EFFECTS PROFILE - LETHARGY

VISIT 1 VISIT 2 VISIT 3

All:

Snx:

Suorns:

Acr:

Tnn¡.nunNr:

Male
Female

Yes
No

18-35
36-50
51-60
61+

Treated
Untreated
Beta Blockers
Diuretics

118
311

429

208
22t

r46

72
74

45
101

89
57
49
t2

103

50
53

33
70

2t
38
44

62
4L
27

6

11
88

134
196

381
48

282
25

5
32
50
59



TABLE 12

SIDE EFFECTS PROFILE . SXTN FLUSH

VISIT 1 VISIT 2 VISIT 3

Al-t:

Snx:

Tnn¡.rvrnNt:

SproxBs: Yes
No

AGE: 18-35
36-50
51-60
61+

Male
Female

Treated
Untreated

Beta Blockers
Diuretics

40

16
24

10
30

10
L4
I6

23
T7

491

200
291

8
103
t73
207

t24
M

311

135
t76

81
230

6
65

106
134

r47
r64

t24
367

256
235

10
3

55
30

i

I

I

I

I

t

I

i

ì

l



TABLE 13

SIDE EFFECTS PROFILE . HB¡.OACHN

VISIT 1 VISIT 2 VISIT 3

Ar,r,:

SBX:

Suorns:

AGN:

Tnn¡,ruoNr:

Male
Female

Yes
No

18-35
36-50
51-60
61+

Treated
Untreated
BetaBlockers
Diuretics

240

99
r4l

73
t67

r39
101
61
20

485

224
26r

10
120
173
r82

250
235
113
38

142
343

244

t24
t20

8
68
73
95

78
t66

119
r25
45
18

5
58
79
98
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There were three deaths in the course of Featment with nifedipine. Angina

commonly accompanied hypertension in patients in the study and a 59 year

old male who suffered from both noted increasing angina. This was treated

and investigated appropriately but 10 days after withdrawing from the study

he suffered a fatal myocardial infarction. A 63 year old male whose blood

pressure was well conEolled experienced a cerebrovascula¡ accident from

which he eventually died. The third death occurred in a woman who as

well as suffering from hypertension suffered from pancreatitis, angina

pectoris and ca¡diomyopathy. As well as nifedipine she was also taking

propranolol, isosorbide mononitrate and glyceryl trinitrate. She clearly

violated the protocol with this therapeutic regimen, since the aim of this part

of the study was to collect events related to nifedipine alone. The feating

doctor ignored the system prompts and entered incorrect responses to bypass

the checks. Ca¡eful review of these deaths did not suggest a feason to

implicate nifedipine in their cause.

Non-fatal signifîcant adverse events included two cases of moderate left

ventricular failure, one of postural hypotension and one of onychogryphosis.

Withdrawals from the study:

561 patients withdrew from treatment with nifedipine due to adverse events,

161 patients violated some aspect of the protocol other than medication,

39 patients did not fully comply with the treatment,



56

33 patients required alternative freatment of their blood pressure,

36 patients elected to withdraw from the study.

Pharmacodynamics of nifedipine:

Mean blood pressures and heart rates at each visit a¡e shown in Table'14.

Changes in blood pressue and heart rate between visits are shown in Table

15.

Mean blood pressures and heart rates are shown in relation to different age

groups in Table 16. Changes in systolic blood pressure between visits

related to age are shown in Table 17, changes in diastolic blood pressure in

Table 18 and in heart rate in Table 19.

Mean blood pressures and hea¡t rates for smokers and non-smokers are

shown in Table 20. Changes in blood pressure and hea¡t rate for smokers

and non-smokers are shown in Table 21.

Mean blood pressures and heart rates for women and men, together with the

numbers of patients increasing their dose of nifedipine to 40mg twice daily,

are shown in Table 22.

The changes in blood pressures and heart rates for patients newly diagnosed

as hypertensive and those previously treated with any antihypertensive drug

a¡e shown in Table 23. Mean blood pressures and heart rates for those
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patients previously treated with beta-blockers and diuretics whose Eeatment

was changed to nifedipine, are shown in Table 24. Changes in blood

pressures and hea¡t rates between visits in response to nifedipine, for those

patients whose previous treatments had been diuretics and beta-blockers, are

shown in Tables 25 and 26 respectively.

Means of; weights, heights, systolic btood pressures, diastolic blood

pressures and hea¡t fates, broken down by sex, age and smoking habit, are

shown in Table 27 for patients whose hypertension was newly diagnosed.

Means of; weights, heights, systolic blood pressufes, diastolic blood

pressures and heart rates, broken down by sex, age and smoking habit,

together with years of hypertension, a¡e shown in Table 28 for patients

whose hypertension was not newly diagnosed. Table 29 shows mean

weights for all patients in each age group.

Scatter plots for diastolic blood pressures against body mass index, for

neated and untreated patients, to show correlation, are shown in Figures 6a

and 6b. In theseplots; A = l count, B =2 counts, C = 3 counts, etc.

Lists of numbers of patients at each value for body mass index, against

diastolic blood pressures, together with diastolic blood pressure against body

mass index statistical calculations, are shown in Appendix 8.



TABLE 14

MEAN BLOOD PRESSURE & HEART RATE
ALL PATIENTS

(MM HG/BPM)

VISIT 1 VISIT 2 VISIT 3

Svsrouc B P
MEAN

3972.0
174.6
20.r

3332.0
154.8

19.8

2820.0
150.5
t7.9

N

SD

DIASToLIC B P N
MEAN

3972.0
104.2

5.8

3324.0
90.6
74.6

2820.0
87.4
9.3SD

Hn¿,nr R¿,rp N
MEAN
SD

0
6
9

3972.
78

8

3320.0
79.2
9.4

2818.0
78.7
9.0

No. of patients increasing dose to 40mg at VISIT 2: llt5
No. of patients with BP>l60/90 atVISIT 3: 92I.
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TABLE 15

CHANGES IN BLOOD PRESSURE (MM HG) AND HEART
RATE (BPM) . ALL PATIENTS

SYSTOLIC BP DIASTOLIC BP HEART RATE

VISIT 1-2 MEAN DIF
SD DIF

-r9.9*
19.8

-13.6*
t4.6

-0.7*
8.9

VISIT 1-3 MEAN DIF
SD DIF

-24.3*
20.2

-16.8*
9.9

0.
9.

2
1

VIsTT 2-3 MEAN DIF
SD DIF

-4.0
14.6

-2.4*
9.9

-0.3
6.9

ü
in
I

,|
* (p< = o.oo1)

I



T¡¡rn 16

MEAN BLOOD PRESSURE AND HEART RATE BY AGE

AGE

YRS

SYSTOLIC BP
(vna uc)
MEAN S D

DIASTOLIC BP
1r'u Hc)

N MEAN SD

HEART RATE
(nru)

N MEAN SDN

vrsn 1 18-35
36-50
51-60
61+

64
827

1411
1670

r57.7
167.2
t72.7
180.4

16.3
17.9
19.0
20.4

64
827

T4TI
1670

ror.2
ro4.2
104.3
t04.3

64
827

I4LT
1670

78.9
78.2
78.4
78.8

8.1
8.9
8.7
9.2

5.3
5.8
5.7
5.8

Vrsn 2 18-35
36-50
51-60
61+

51
651

1 190
r235

r48.2
t50.2
r53.7
153.5

14.2
17.4
19.7
18.8

51
6s0

1 186
r235

9r.3
9r.7
9t.7
86.6

51
648

1 184
1284

80.6
78.8
79.r
78.9

11.3
9.5
9.s
9.1

9.6
10.8
20.3
9.3

1
qÍ
it
I

vrsn 3 18-35
36-50
51-60
61+

42
5s0
993

t235

t43.t
746.3
149.4
153.5

42
5s0
993

1235

89.0
88.4
87.9
86.6

42
550
992

r284

10.6
8.5
9.r
9.1

81.9
78.1
78.8
78.9

8.9
9.8
9.1
9.3

16.6
16.5
16.8
18.8

No of patients increasing dose to 40mg at Visit 2:
No of patienrs with 8Þ160/90 at Visit 3:

18-35
t9
t2

36- 50
254
173

5 1-60
423
311

6l+
4r6
445

I
I

¡

þ
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TABLE 17

CHANGE IN SYSTOLIC BLOOD PRESSURE BY AGE
(mmHg,/yrs)

18-35 3tl -50 51-60 61+

VISIT 1-2 MEAN - 18.8*
19.5

DIF
DIFSD

-11.6*
t4.0

-17.0*
18.0

-22.4*
20.7

I

i

i

VISn 1-3 MEAN DIF
SD DIF

-15.8*
18. 1

-21.0*
19.1

-))'l*
19.0

-27.3*
21.2

VISIT 2-3 MEAN DIF
SD DIF

-3.5*
11.3

-3.7*
13.3

-3.6*
t4.l

-4.5*
15.6

* (p< = 0.001)!ü
r6
I

4

T

I

T



TABLE 18

CHANGE IN DIASTOLIC BLOOD PRESSURE
BY AGE MM HGATRS

18-35 36-50 51-60 61+

VISIT 1-2 MEAN DIF
SD DIF

-10.6*
9.7

-12.6*
10.8

-L2.6*
20.8

-15.0*
10.0

VISIT 1-3 MEAN DIF
SD DIF

-12.5*
9.3

-16.0*
10.2

-16.3*
9.7

-17.7*
9.9

VISIT 2-3 MEAN DIF
SD DIF

-t.4
7.8

_'r'l*
10.1

-2.5*
9.8

-2.3*
9.9

* (p< = o.oo1){
irE

.¡

I
lr

I



TABLE 19

CHAI\GE IN HEART RATE BY AGE
(BPIvÍ/YRS)

36-5018-35 51-60 ó1+

VISIT 1-2 MEAN DIF
SD DIF

r.9
10.3

0.8
8.9

0.0
8.4

0.9*
9.2

VISIT 1-3 MEAN DIF
SD DIF

3.0
10.5

-0.9
9.1

0.5
8.9

0.3
9.2

VISIT 2-3 MEAI.{ DIF
SD DIF

-0
7

2
2

1.1
7.5

-0.5
7.5

-0.3
6.4

* (p< = 0.001)

I

I
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TABLE 20

MEAN BLOOD PRESSURE AND HEART RATE
(mmHg,/bpm)

FOR SMOKERS AND NON SMOKERS

VISIT 1

YES NO
VISIT 2

YES NO
VISIT 3

YES NO

SvsroI-rc sp
MM HG

1021.0 2951.0
173.6 174.9
r9.4 20.4

873.0 2459.O
1,54.6 154.9
19.1 ZO.O

N
MEAN
SD

754.O
t49.4

18.6

2066.0
150.9
t7.6

DIASTOLIC BP N
MM HG MEAN

SD

1021.0
r04.2

5.8

295r.0
r04.2

5.7

873.0
90.8
10.6

245r.O
90.6
15.8

754.0 206
87.8 8

9.3

6.0
7.3
9.4

I{EART RATE
BPM

1021.0 295
79.5 7
9.1

N
MEAN
SD

02449871.0
79.9
9.2

1.0
8.3
8.9

79.0
9.5

153.0
79.5

8.6

2065.0
78.5

9.1

No of patients increasing dose to 40mg at visit 2:
No of patients with BP>160/90 at visit 3:

SMOKER
YES NO3r4 801
249 692



TABLE 21

CHANGE IN BLOOD PRESSURE (vtu rtc)
& HEART RATE (BPM) AS RELATED TO SMOKING HABIT

SYSTOLIC BP
YES NO

DIASTOLIC BP
YES NO

HEART RATE BP
YES NO

VISIT 1-2 MEAN DIF
SD DIF

-20.2*
20.r

18.8*
18.8

- 13.6*
15.9

-r3.4*
10.1

0.8*
9.3

0.5
7.9

VISn 1-3 MEAN DIF
SD DIF

-24.5*
20.3

-23.6*
19.8

-16.3*
9.5

0.2*
9.2

0.0
8.8

-r7.L*
10.1

VISTT 2-3 MEAN DIF
SD DIF

-3.9*
14.6

-4.2*
14.6

-2.5*
t0.2

1{'
1

2.
9.

-0
7

2'k
1

-0.3*
6.5

* (P< = 0.001)



Tp¡'rn22

MEAN BLOOD PRESSURE (uu sc)
& HEART RATE (BPM)

BY SEX

VISIT 1

FEMALE MALE
VISIT 2

FEMALE MALE
VISIT 3

FEMALE MALE

SvsroI-rc sp N
MM HG MEAN

SD

1931.0
176.8
20.r

204r.o
172.5
20.0

1589.0
156.6
20.r

1743.O
153.2

19.3

t32r.0
151.6

17.5

t499.0
t49.5

17.8

DIASTOLIC BP N
MEAN
SD

1931.0
r04.2

5.8

2043.O
r04.2

5.7

1585.0
90.3
10.1

1739.O
90.9
17.8

r32t.0
81.2
9.0

1499.0
87.6
9.6

I{EART RATE N
MEAN

1931.0
78.9

8.8

2041.o
78.3

9.1

1584.0
79.6
10.0

1736.0
78.9

8.9

t32r.0
79.0
9.6

t497.0
78.5

8.5SD

No. of patients increasing dose to 40mg at visit 2

No. of patients with BP>160/90 at visit 3

Female:
Male:

Female:
Male:

s00
615

445
496



TABLE 23

CHANGE IN BLOOD PRESSURE (r,tvt Hc)
& HEART RATE (BPM) . FOR PREVIOUSLY TREATED

& UNTREATED PATIENTS

SYSTOLIC BP
UNTR TR

DIASTOLIC BP
UNTR TR

HEART RATE BP
UNTR TR

VTsTr 1-2 MEAN DIF
SD DIF

(21.0)* (18.7)*
19.1 20.3

* çt3.2)*
10.9

(0.1)
8.1

(13.e)
17.8

1.5*
9.7

VTSrr 1-3 MEAN DIF
SD DIF

(25.7)* (22.9)*
19.9 20.3

(17.5)* (16.1)*
10.1 9.7

(0
8

)6
1

0.9*
10.1

VISrr 2-3 MEAN DIF
SD DIF

(4.4)*
r4.t

(3.6)*
15.1

(2.7)*
9.3

(0.2)
6.7

(0.3)
7.r

(2.2)*
10.3

x (p< = o.oo1)



TABLE 24

MEAI{ BLOOD PRESSURE AI\D HEART RATE
(mmHg,/bpm)

IN PATIENTS PREVIOUSLY TREATED WITH
BETA BLOCKERS & DIURETICS

VISIT 1

BETA DIUR
BLOCKER

VISIT 2
BETA DIUR

BLOCKER

VISIT 3
BETA DIUR

BLOCKER

SYSTOLIC BP N
MM HG MEAN

SD

857.0
173.3
2t.4

346.0
172.7
t7.7

718.0
155.4
2t.2

s89.0
151.8

19.8

250.0
151.5

17.2

28
15
2

3.0
5.2
0.5

DI,ASTOLIC BP N
MM HG MEAN

SD

857.0
103.4

5.9

346.0
103.1

5.3

715.0
90.4
10.4

282.O
90.2
9.r

250.0
87.3

8.1

589.0
87.7
9.0

HEART RATE N
BPM MEAN

SD

857.0
77.1
9.4

346.0
79.O

8.0

7t4.0
79.2
9.4

282.O
78.6
9.5

89
79

8

5 0
3
9

250.0
77.9

8.9

BETABLOCKER
225
194

DIUR
No of patients increasing dose to 40mg at visit 2:
No of parients with BF>160/90 at visit 3:

97
84



TABLE 25

CHANGE IN BLOOD PRESSURE (IT¡U HG) AND HEART
RATE (BPM) . PATIENT PREVIOUSLY TREATED WITH

DIURETIC

SYSTOLIC BP DIASTOLIC BP HEART RATE

VISn 1-2 MEAN DIF
SD DIF

-17.8*
20.3

-13.0*
9.3

-0
8

3
3

VISIT 1-3 MEAN DIF
SD DIF

-2r.5*
18.7

-15.8*
8.7

9
6

-0
7

VISTT 2-3 MEAN DIF
SD DIF

-3.1*
12.2

0.3
6.0

-2.3*
8.1

* (p< = o.ool)



TABLE26

CHANGE IN BLOOD PRESSURE (tr,tvt HG) AND HEART
RATE (BPM) . PATIENT PREVIOUSLY TREATED WITH

A BETA BLOCKER

SYSTOLIC BP DIASTOLIC BP HEART RATE

VISTT 1-2 MEAN DIF
SD DIF

-t7.9*
20.9

- 13.1 *
ro.2

-3.0x
10.8

VISn 1-3 MEAN DIF
SD DIF

,,

2
5
)

1

1

15.8*
9.7

{< -2.3*
tt.4

VISrI 2-3 MEAN DIF
SD DIF

-3.1*
15.7

-2.3*
8.5

-0.0
7.5

* (p< = o.oo1)



TþßLF,Z7

NEWLY DIAGNOSED HYPERTENSION: RELATIONSHIP
BETWEEN BLOOD PRESSURES (mmHg), PULSE RATE(bpm)

SEX, SMOKING HABIT AND AGE

SEX SMOKER AGE MEAN
WEIGHT

MEAN
HEIGHT

MEAN
SBP

MEAN
DBP

MB¿,N
HR

FEMALE NO

SI.IBTOTAL
FEMALE NON-SMOKER

18-35
36-50
51-60
61+

81.83
73.47
70.85
68.93

156.r7
t62.47
16r.37
160.39

163.33
171.88
176.75
1 83.18

103.83
104.84

78.s0
77.98
79.40
79.73

104.66
105.04

70.58 161.09 178.60 104.86 79.28

FEMALE YES

SuerorAr-
FEMALE SMOKER

18-35
35-50
51-60
61+

74.00
65.12
67.55
65.91

162.20
162.4r
162.00
t59.44

157.00
170.09
t77.52
180.67

105.00
r04.33
104.52
105.91

80.00
80.19
80.27
80.06

66.47 161.30 175.84 104.92 80.17

MALE NO

SusrorAL
MALE NON-SIT¿OXSN

18-35
35-50
51-60
61+

9r.00
81.50
82.65
78.03

t76.t4
t7t.27
172.76
t71.7 t

t6t.29
164.84
t7r.38
180.00

100.50
104.61
104.80
104.83

81.36
77.42
78.85
78.45

80.79 172.06 172.79 104.68 78.39

MAI-E YES

SusrorAl-
MALE SUOTTR

18-35
35-50
51-60
61+

8 r.00
81.98
80.56
78.72

172.87
t74.40
173.23
t71.79

155.00
166.90
172.45
t81.77

tm.n
105.0r
104.60
r03.97

78.87
80.43
8 r.48
8 r.25

80.37 173.08 173.52 104.40 80.98

Tor¿,1 75.55 167.16 175.33 104.12 79.33



TABLE 28

PATIENTS ALREADY UNDER TREATMENT FOR
HYPERTENSION - nr-ooD pRESSURES, sEX, sMoKrNG

HABITS AND AGE GROUPS AND DURATION OF HYPERTENSION
(YEARS)

sEx SMOKER AGE MEAN
WEIGHT

MEAN
HEIGHT

MEAN
SBP

MEAN
DBP

MEAN
HR

YRS
WITH

HYPER

FEMALE NO

SUSTOTAL
FEMALE NON-SMOKER

18-35
36-50
51-60
61+

73.86
74.48
72.40
68.12

160.14
16r.25
161.83
r61.01

T6I.I4
167.57
174.r2
180.32

100.14
ro3.23
103.95
104.09

80.29
79.07
77.58
78.34

2.70
5.06
6.r4
6.32

70.61 161.32 176.07 103.88 78.21 6.03

FEMALE YES 18-35
35-50
51-60
61+

SuerorAr.
FEMALE SMOKER

60.00
65.96
72.81
70.3r

r57.25
160.2r
t62.t0
160.46

146.25
169.32
t7r.86
179.73

tot.25
103.14
103.60

79.00
76.57
78.06
79.16

8.39
4.50
6.15
6.6852031

70.46 161.01 174.41 103.45 78.35 6.16

MALE NO 18-3s
35-50
51-60
61+

90.r7
85.20
82.25
77.14

r76.75
t73.93
t74.01
t7t.t7

152.08
t66.t4
168.39
179.64

2.69
4.45
5.29
7.25

101.50
103.89
ro3.79
t03.37

78.92
77.04
76.88
77.09

SUSTOTAL
MALE NON-SMOKER 80.86 172.86 172.34 103.60 77.04 5.93

MALE YES 18-35
35-50
51-60
61+

9r.r2
85.04
8r.23

t71.75
t7 5.3r
r73.82
17 r.59

r55.62
t65.7 5
172.60
174.25

102.00
103.87
r04.37
103.58

82.37
78.16
77.24
78.35

2.93
3.r7
5.40
5.019078

SuerorAL
MALE SuOr¡n 81.39 t73.t9 t71,.30 103.88 78.03 4.69

Tor¡,1 75.74 t67 .04 t73.92 103.74 77 .79 5.81



TABLE 29

MEAN WEIGHT (Kgm¡
FOR ALL PATIENTS BY AGE (Years)

MEAN WEIGHTAGE

18-35

36-s0

51-60

61+

ALr Acss

80.37

76.59

76.29

73.25

76.62
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Figure 6b

REtÂTIONSTIIP BETI{EEN BMI AND SITTINC DIASTOLIC BP

TREATED PATIE¡TTS
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Discussion

The programme:

The amount of patient data collected by this study amounted to 11

megabytes, approximately equivalent to 90 editions of the Journal of tire

Royal Society of Medicine, in which the first results were published. To

have collected this amount of data from 486 different locations over a large

geographical a¡ea using paper records, had it been possible, would almost

certainly have taken longer than the sixteen month period of this study. It

would certainly have required more resources than the two secreta¡ies who

constituted the only additional study personnel.

A period of "data cleaning" for missing and illegible entries would have

been necessary and transcription errors might have occurred. The

computerised system not only enabled the data to be collected quickly, it

had many additional advantages, such as, the provision of date prompts for

patient recall and aids for the prevention of unsafe practice.

It is important, particularly for safety studies, that the outcome is known in

all or as many patients as possible. In this study only 322 (0.17o) patients

were lost to follow up. Computers were used in an unstructured way in a

captopril assessment (58). In that study, in which the safety of captopril

was said to have been established, no attempt was made to validate the data
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collected; of the 13,295 patients entefed, 8000 were lost to follow up most

of whom were only seen once, at the fîrst visit, their fate being unknown

(5e).

Inevitably, problems peculiar to this method of data collection were

experienced. At the time this study was planned and corrìmenced, because

of timitations in the size of memory available on microcomputers, it was

not possible to run the programme and collect data other than on a central

minicomputer. The data were therefore transmitted "on-line" and line-breaks

were a constant source of frusfration. The communication system monitored

the amount of telephone line noise, because this noise could be interpreted

by the system as sray characters and thus corrupt the data. If the noise

reached a critical level the system would automatically disconnect. It

proved impossible to transmit data from some practices in Northern Ireland

because of interference, presumably from the military electonic surveillance

used in those ¿ìreas. The system only saved data when all the details for a

visit had been entered, so that if a line break occurred when most, but not

alt the data for that visit had been entered, the data were lost and it was

necessary to log-on once again and re-enter the information. Future systems

should save each page of data as soon as that page is complete, so that in

the event of disconnection little data are lost and need to be re-entered.
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Such has been the development in microcomputers that by the time this

study was completed it was possible to obtain reasonably priced systems

with sufficient memory to hold both progr¿urune and data. One such

machine would have been capable of running the whole study, rather than

having to use a minicomputer. Many general practices now have these

machines for routine computing. It would now be possible to provide each

practice with a programme, written, for example, as a "run-time version" in

DBase4, which would prevent having to have the programne at a remote

location. Data could stilt be collected centrally by either sending discs by

mail, or by periodically Íansmitting the entire disc contents electronically, a

process which takes only a few minutes.

Less than two thirds of the doctors used the training prografnme at all.

Consequently, many of the problems and iritations that were experienced

arose because of lack of familiarity with the system and failure to read the

instructions provided.

Data entry errors were too difficult to correct and some unpredicted, original

solutions to this arose. One investigator corrected her mistake by "killing"

the patient, temporarily increasing the number of study deaths to four and

demonsúating how this method of data collection might distort the results of

as study. Fortunately, this sort of false entry will always be detected, since

it is necessary to check and obtain fult details of serious events from
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original case records.

The messaging system lacked sufficient word-processing power to be really

useful and again the difficulty of correcting typographical errors meant that

time was wasted in retyping. Some doctors abandoned the messaging

system and resorted to telephone or mail.

Data validation:

There is no easy way of validating the adverse event data collected. In

spontaneous reporting of adverse events to either the CSM or the drug's

Manufacturer the number of patients taking the drug is not known so there

is no denominator against which to set the number of reports. Nifedipine

has not been subject to Prescription Event Monitoring (11), the only system

in which the number of patients taking a drug is known. It was therefore

decided to defîne a pattern of adverse events expressing the number of

events in a particular category as a percentage of the total number of known

events. These percentages are shown in Table 30. Patterns so produced

from four Sources were compared; Spontaneous reports to the CSM,

spontaneous reports to the Manufacturer, a previous papef based study of

3242 nifedipine takers (60) and this study, Figure 7. The standard, as least

likely to be biased, must be assumed to be the pattern of CSM reports.

The closest similarity with that pattern is seen with the pattern from this

study, suggesting that this method has collected reliable adverse event data.



TABLE 30

ADVERSE EVENT FREQUENCY AS A PERCENTAGE
OF TOTAL NUMBER OF REPORTS

CSM
REPORTS

PAPER.BASED
STUDY

SPONTANEOUS
REPORTS

THIS
STUDY

.L

!d

"tJI

NOOFREPORTS

HEADACHE

DUZINESS

NAUSEA

IMPOTENCE

DYSPNOEA

ANKLESWELLING

LETHARGY

PALPITATIONS

COLDEXTRIMITIES

SKINFLUSHING

2484

8.6

3.3

1.0

r.3

0.9

8.1

0.7

1.6

0.0

6.4

810

2.1

1.6

1.1

2.6

t.3

4.2

1.5

0.8

0.5

3.0

277

t.4

t.4

0.0

5.1

1.4

6.1

0.7

t.4

o.7

4.O

1681

15.5

5.6

3.1

1.1

2.8

t2.7

5.7

3.3

t.7

t7.0

I

r



Figure 7

Specif ic reporls expressed as a percentage of the total number
of reports;this study and three other sources

Nifedipine in Hypertension - electronic data collection

Headache
Dizziness
Nausea
lmpotence
Dyspnoea
A. Swelling
Lethargy
Palpitations
Cold Extr.
Skin Flush

Headache
Dizziness
Nausea
lmpotence
Dyspnoea
A. Swelling
Lethargy
Palpitations
Cold Extr.
Skin Flush

Headache
Dizzir¡ess
Nausea
lmpotence
Dyspnoea
A. Swelling
Lethargy
Palpitations
Cold Extr.
Skin Flush

Headache
Dizziness
Nausea
lmpotence
Dyspnoea
A. Swelling
Lethargy
PaJpitations
Cold Extr.
Skin Flustr

15 5

127

15

15

r5

810 Reports

1 68 1 Reports

17

2Oo/o

2484 Reports

2Oo/o

277 Feports

2Oo/o

t.l
11

a

2.6

15

56

c. -l

53

51

1.7

0 cJ

61

10

10

',L(
,T

Spontaneous Reports to the CSM
(Committee on Safety of Medicine)

8.6
3.3

1.0
13

0.9
81

o.7
1.6

o
6.4

0 10

Spontaneous Reports to Bayer UK

5

1.4
14

00

14

7

14

0

tt

40
5

Nifedipine in Hypertension: 3242 palienfs - paper records

aa 'I

16

i
IJ

qa

0r 5

0.8
0.5

3.0

10 1cIJ 2Oo/o



62

.t

\t,i

Computing:

In the UK in 1987 the two main suppliers of computers to general practice,

VAMP Health and AAH Meditel, offered computers to practices at low cost

in return for access to aggregated patient data. These could be sold to

interested parties, pharmaceutical companies being the most obvious

customers (61). Databases covering 1500 general practices and 3,000,000

patients were envisaged which could be used to examine prescribing habits,

preventive care, management and post-prescription events. All but the first

were outside the contractual obligations.

The early hopes for large data bases have not been fulfilled (62) and

VAMP's financial difficulties have brought the whole viability of these

schemes into question (63). The main problem has been incomplete data

recording and only one practice in three has achieved an acceptable

standard. Jick and colleagues demonsEated that a group of practices whose

standa¡d of data collection was good could be used to collect adverse

reactions to non-steroidal drugs (64). This group of doctors may also have

been more careful prescribers so that the data collected may not be truly

representative. The standa¡d of data entry was validated by comparing

diagnoses in consultant's letters with those entefed in the computers.

Atthough these large databases have not proved successful, Jick et al have

shown that specific questions can be answered if recording is good.
ï
I

;

þ
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The large North American and Canadian databases have proved useful, but

the standa¡d of data held within them is poor, there are many missing or

incorrect entries and studies conducted through them usually involve

laborious checking of original paper records (A Morgan, Professor of

Epidemiology, Harvard University, USA, personal communication, August

1991).

The type of programme developed and described in this Thesis, which

controls the quality of data and does not allow missing entries, is still likely

to be the most successful approach to the management of large population

studies.

Antihypertensive drug s :

Point prevalence of adverse events of antihypertensive drugs:

It can be seen from Table 3 that, as might be expected, the group of

hypertensive patients who were not receiving any Eeatment reported the

lowest number of adverse events in each category. Dizziness is a

commonly reported symptom to doctors and, in hypertensives, who as a

group are thought to be more prone to postural hypotension, a greater

percentage than the 2.27o reporting this symptom might have been expected.
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In addition, the percentage reporting lethargy, 1.77o, was below expectation.

The untreated hypertensive men (1386) reported an impotence rate of I.l7o.

The poor tolerability of beta-blockers was striking, even allowing for the

fact that those suffering from adverse events might be over-represented in

this population. If such a bias were present, it would apply equally to those

Eeated with diuretics and to the group treated with other anti-hypertensives.

The tolerability of fieatment in both of these groups was ma¡kedly better

than in those treated with beta-blockade. Over half of the group taking a

beta-blocker reported feeling lethargic, one fîfth of the men reported

impotence, a quatter reported shortness of breath and almost half reported

having cold extremities.

In contrast, diuretics were comparatively well tolerated with the highest

percentage reported, 7.2Vo, being for lethargy. Impotence was reported at a

rate five times gfeater than in the untreated group, but at a third of the

frequency experienced in the group treated with beta-blockers. Ankle

swelling was four times more common than in the untreated group, but it

may be that diuretics were particularly chosen to treat hypertensives who

had pre-existing ankle oedema. Dizziness was two and a half times more

common than in the unúeated group, but only one third of the rate of the

beta-blocker freated group. Dyspnoea was twice as cofnmon as in the

untreated group, but again, may reflect a choice of use of diuretics for those
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already suffering from this.

Safety and tolerabitity of nifedipine:

There were three deaths during the study period. These a¡e described in the

results section and none of these were thought to be related to Eeatment

with nifedipine. Five hundred and sixty one patients (147o of total) were

unable to tolerate treatment with nifedipine. Grade 4, intolerable adverse

events, were reported on only 121 occasions. The discrepancy between the

number of events graded as severe and the number of patients stopping

treatment with nifedipine, may have arisen through patients withdrawing

after having suffered several mild events rather than one severe event.

A considerable increase in skin flushing, as a result of the vasodilatory

action of the d-g, occurred. Sixteen patients reported intolerable flushing

and 55 reported severe flushing during the first four weeks of treatment.

Mild flushing persisted with continuing treatment, whereas reports of other

grades reduced with time. Only 0.67o of patients found the flushing

intolerable and apart from those in this group, freatment may be continued

in the expectation that for most patients, the flushing may become tolerated.

The reports of headache followed a simitar pattern. Thirty four patients

reported an intolerable headache during the first four weeks of Eeatment,



66

but the percentage reporting headache reduced with continuing treatment.

Thus it is again possible to recommend continuing treatment unless the

headache is intolerable, anticipating that it will reduce in intensity with time.

Ankle oedema did not follow this pattern. The oedema which develops

with nifedipine treatment does not seem to be mediated by sodium and

water retention but is thought to be related to a change in capillary

haemodynamics with increased filtration of fluid, particularly on standing

(65). This oedema is not sensitive to either diuretics or salt restriction (66).

Fifteen people developed intolerable ankle swelling during the first four

weeks of fteatment and a further fîve in the next four weeks. The

percentage of patients reporting mild ankle swelling, 3.77o after four weeks,

increased to 4.4Vo after a further four weeks treatment. Reports of other

grades of severity remained constant. Ankle swelling therefore does not

reduce with time and neither diuretics nor sodium restriction will reduce it

(66). If a patient finds that the ankle swelling is unacceptable treatment

should be stopped and an antihypertensive other than a dihydropyridine

should be substituted. As a result of this observation the world-wide

prescribing information for nifedipine has been changed (Figure 8).

The original prescribing information (Figure 1) indicated to physicians that

side effects were invariably transienì and disappea¡ed with continued

treatment, this study demonstrated that this was not so and the consequently
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revised prescribing information (Figure 8) does not contain this statement.

As a result of the observations in this study and given the widespread use

of nifedipine, many patients worldwide may have been prevented from

distress through the inappropriate continuation of their nifedipine treatment.

Reports of dyspnoea were reduced in all groups following treatment with

nifedipine; in those whose treatment had been changed to nifedipine as well

as those who had not been previously treated. It would be expected that

changing treatment from a beta-btocker to a dihydropyridine would reduce

reports of dyspnoea, but the reduction in reports in the group who had not

been previously treated and whose first treatment was nifedipine, suggests an

independent bronchodilating effect. Nifedipine has been shown to have mild

bronchodilatory properties, although not useful enough to be considered an

independent treatment for obstructive airways disease (67). This effect is

however useful for hypertensives who have obstructive airways disease.

Reports of impotence were also reduced with nifedipine treatment. As

before, the most striking reduction in reports was seen in the group whose

úeatment was changed from beta-blockade. The reduction in reports in the

group whose first fteatment was nifedipine, again suggests a small but

potentially useful treatment effect and is consistent with previous reports of

priapism caused by nifedipine (68). Table 7, (Side effects profile -

impotence), contains Some feports of apparent female impotence. These
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were volunteered reports of female failure of orgasm. Female sexual

function also depends on erectile tissue and dysfunction may be more

coÍrmon with anti-hypertensive drug Eeatment than has been assumed.

Female dysfunction is less visible than male impotence and enquiry about it

has not been a part of either routine clinical management of hypertension or

of clinical trials.

For alt adverse events, the group of patients who had been previously

treated for hypertension and whose Eeatment had been changed to

nifedipine, were more likely to repotr adverse events from nifedipine than

those hypertensives who were newly diagnosed. There appears to be a

proportion of hypertensive patients whose ability to tolerate the unwanted

effects of any antihypertensive drug is less than that of others.

Efficacy of nifedipine:

There was no control group thus the assessment of efficacy in this type of

study must be debatabte (69). It could, however, be argued that the

changes in blood pressure in such a large population are likely to be

representative of what would happen in clinical practice. This is borne out

by comparison with data from a double blind study of nifedipine and

atenolol alone and in combination (70). That study showed that each agent

alone reduced the diastolic blood pressure of 6O-707o of patients to below

95mmHg, a simila¡ fall to that seen in this study. In addition, mean entry
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blood pressure in the nifedipine treated group in that study was

l75.ïll%.9mmHg compared with 174.6llM.zrrur,flg in this study,

suggesting that the studied populations were similar.

With such a large sample size, most statistical tests ate likely to be highly

significant, so these should be interpreted in the light of their clinical

relevance.

The criterion which was set for control of sitting diastolic blood pressure by

nifedipine (ie 9OmmHg or below after one months treatment) might now be

considered to be too strict (J Ledingham personal communication). However,

this was achieved after four weeks fieatment in 66.5Vo of patients. Had a

criterion for conüol been set at 95mmHg or below after four weeks of

treatment, 797o of patients would have achieved this. Thus, 12.57o of

patients may have had their dose of nifedipine unnecessarily doubled to

40mg twice daily, with a consequent decrease in tolerability.

Acute administration of dihydropyridine calcium antagonists causes an acute

rise in heart rate which has been thought to persist for up to a year (40).

However, the rise in mean heart rate after four weeks Featment with

nifedipine was 0.7 beats per minute (bpm), which although statistically

significant, is not clinically noticeable. After a further four weeks treatment,

the mean hea¡t rate was within 0.2 bpm of the starting mean heart rate.
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The acute tachycardia caused by nifedipine, therefore, disappears within four

weeks of starting treatment in the population as a whole. The tachycardia

is a reflex response to the peripheral vasodilatory action of the drug. Table

19 shows the changes in hea¡t rate within the different age groups in the

study. The youngest group (18 to 35 years) had a sustained rise of 3 beats

per minute throughout the study, presumably reflecting their more compliant,

less arteriosclerotic peripheral vasculature, while a similar rise was not

recorded in the older groups. These changes in pulse rate should be viewed

with caution since the changes are small and the standard deviations

relatively large, (eg, 3.0 SD 10.5 BPM in the 18 to 35 years age group),

the distributions of pulse rates were normal but comparatively flat.

The majority of the population were aged 51 years or older. Nifedipine has

been thought to be more effective in the older population, who have lower

plasma renin activity (46) but it also has an effect directly proportional to

rhe pre-rreatment elevation of blood pressure (45). In this study the fall in

blood pfessure was greatest in the elderly, 27.3l|7.lmmHg in the 61 ye¿us

and older group compared with 15.8ll2.5mmÍlg in the group aged l8 to 35

years. However, the older gfoup had a pre-treatment blood pressure of

180.4/104.3mmHg compared with 157.7lI}l.2mmHg in the younger group.

Thus the greater fall in blood pressures in the older group is probably

related to the initial blood pressure rather than to age. The increase in

mean heart rate in the younger group of 3.0 bpm was greater than the mean
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increase in the older group of 0.3 bpm. This may reflect the greater

compliance of peripheral arteries and greater capacity for peripheral

vasodilatation in the younger age group.

Throughout the study women had slightly higher mean systolic blood

pressures than men, 176.8mmHg compared with l72.5mmH:g at the start of

treatment and 151.6mmHg compared with 149.5mmHg after eight weeks of

therapy. There was no difference in diastolic blood pressures. The fall in

mean systolic blood pressure was greater in women but this reflects the

higher starting blood pressure rather than a greater effect of nifedipine in

women

Smokers are known to require higher doses of other antihypertensive drugs

such as beta-blockers and diuretics (71). It was consequently important to

compare the effect on blood pressure, of nifedipine, in smokers and non-

smokers to test if this would also be found to be the case with this drug.

Simila¡ falls in mean blood pressures were seen in both groups,

24.5ll7.lmmHg in smokers compared with 23.6ll6.3mnHg in non-smokers.

Accordingly, nifedipine appears to be equally effective in smokers and non-

smokers in lowering blood pressure. It might have been anticipated that a

difference would be seen in pulse rate between the groups. Smokers might

have been expected to have more atherosclerotic, less compliant peripheral

arteries, so that vasodilatation and reflex tachycardia would have been less,
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but in fact, there was no difference seen in pulse rate after four weeks

freatment.

Changes in blood pressures and heart rates in newly diagnosed and those

whose treatment had been changed to nifedipine, were very similar,

19.9/10.1mmHg compared with 20.319.7mmÍlg, respectively. Mean blood

pressures and heart rates were similar in the groups whose treatment had

bêen changed from beta-blockers or diuretics to nifedipine,

l73.3ll03.4mmHg compared with 172.7/103.lmmHg at entry and

l5l.8187.7mmHg compared with 151.5/87.3mmHg after eight weeks

freatment. Previous treatment for hypertension does not make subsequent

Eeatment more difficult.

Body mass index (BMI), weight and blood pressure.

Body weight and blood pressure have been shown to be linked, with

hypertension being twice as prevalent in the young obese than in confrols

(72). A 12Kgm weight loss caused a fall in blood pressure of 7/4mmHg

(73) and it has been calculated that a downwa¡d shift in the population

blood pressure distribution of 2 to 3mmHg would have an effect on

cardiovascula¡ disease equivalent to freating all patients with a diastolic

blood pressure greater than 105mmHg or more (74).
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Prospective clinical studies in severely obese patients have shown a

correlation between change in weight and blood pressure in patients treated

with diet or a barianic (eg, stomach stapling) operation (75). Weight

reducing diets a¡e widely considered to be effective Eeatments for moderate

hypertension in obese subjects (76,77). The mechanism behind the close

relationship between body weight and blood pressure is unclear (78). The

relation between intra-arterial pressure and relative weight demonsEates that

the correlation is not solely a cuff-measurement artefact (79). In a study of

2530 patients a significant correlation was shown between weight gain and

systolic and diastolic blood pressures (80). It has been suggested that the

relationship between blood pressure and weight change is due to sha¡ed

environmental causal factors such as, sodium intake in food, sodium

retention (dependent on degree of insulinaemia) or both (78).

BMI is measured as weight(kgm) divided by height(m) squared. Severe

obesity may be defined as a BMI greater than or equal to 30 KgmM (81).

In spite of the large volume of literature on weight and blood pressure,

there a¡e few published data concerning the relationship between BMI and

hypertension. One recent study in severely obese hypertensives, showed that

hypertension was more prevalent in subjects with an unchanged BMI as

that index increased over the range studied (82); at any BMI studied,

hypertension was more prevalent in subjects who had increased to this index

and less in those who had decreased to it, than in those who had stayed the
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same weight.

In the present study, the mean weight of the youngest age gfoup, ie those

aged 18 to 35 years, was greater than the mean weight for the study

population as a whole, (80.37 kgm compared with 76.62k9m). It seems

that, at least in this age group, weight was a factor in the aetiology of their

hypertension. The higher mean body weight in this age group might be

related to alcohol intake, itself a possible factor in the development of their

hypertension. Information volunteered on alcohol consumption is unreliable

(83). However, it was an omission not to have attempted to collect it.

Public health campaigns aimed at reducing alcohol consumption should draw

the association between alcohol and hypertension to public notice and might,

therefore, potentially reduce the prevalence of hypertension, particularly in

this age group.

Non-smokers in the younger age groups were ma¡kedly heavier than

smokers. Newly diagnosed female non-smokers aged 18 to 35 years, had a

mean weight of 81.83kgm compared with 74.00 in the smokers. The same

applied for men in this group with male non-smokers having a mean weight

of 91.00kgm compared with 81.00 for smokers. Simila¡ differences were

seen in the group who were known to have hypertension. In this group the

mean weight of female non-smokers aged 18 to 35 years was 73.86kgm

compared with 60.00kgm for female smokers; however, male non-smokers
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in this age range had a mean weight of 90.17k9m compa¡ed with 91.12kgm

for male smokers. It is known that young women, in particular, may smoke

as an aid to slimming, since smoking reduces appetite and increases

metabolic rate. In addition, there is an average Skgm weight gain on giving

up smoking (84). The overweight men in the currently treated gtoup, who

also smoked, would seem to be at greater risk and although they may

represent a particularly recalcitrant Broup, efforts obviously need to be made

to identify and correct the adverse factors in their lifestyle.

In this study, Mean diastolic blood pressure was 104.2(SD 5.8)mmHg and

mean BMI was 27.1 (SD 4.9)kgm/m2. They had a very weak positive

correlation; r = 0.076, p = 0.0001. An increase in BMI of 1 Kgm/rn-2 was

associated with a rise in diastolic blood prossure of approximately

0.09mmHg. The relation between BMI and diastolic blood pressure in this

study was at best, weak. These findings are puzzling given those of another

BMI study (82). The two may not be incompatible in that the other study

was in patients who were severely obese, whereas the present evaluation

was in patients with a full range of BMIs and further, the previous study

suggested that a change in blood pressure was associated with a change in

BMI. It may be that although in the present study no relationship was

shown between BMI and diastolic blood pressure, a change in BMI is

necessary to alter blood pressure, rather than an absolute value. It may also

be that obesity sha¡es causal factors with arterial hypertension, rather than
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leading to the disease (82).
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Conclusions

This study has successfully refuted the hypothesis that it is no longer

possible to conduct studies of the size of the "MRC Study of Mild to

Moderate Hypertension", because of the large demands they make on

financial and other resoutces. It has also demonstrated that it is possible to

establish and complete a large study before the investigated Eeatments

become outdated.

Conducting a large study in general practice, involving thousands of

patients, is feasible using a programme such as described here. The only

personnel required were one medical practitioner and three clerical staff.

The data collected by this structured method appears to be reliable and the

method does not appear to have caused any particular data distortion. The

problems described may be overcome by taking advantage of the

developments that have taken place within micro-computers. Hypotheses

may be more reliably and efficiently tested using this trial management

system, than by attempting to utilise unstructured, pooled general practice

data or, the large American data-bases.

The collection of point prevalence reported adverse medical events in

patients with hypertension, showed a large excess of reports in those

patients who were receiving antihypertensive drug featment when compared
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with those who were not. In particular, even allowing for the possible over-

representation of event reporters at this point, beta-blocking drugs appear to

be particularly badly tolerated. In conrast, diuretics seem to be better

tolerated.

This Study is the largest single nifedipine data-set in existence, greater by a

factor of ten than any other.

Adverse events reported by the nifedipine taking group produced the

anticipated pattern of vasodilatory flushing and headache typical of

dihydropyridine calcium channel blocking drugs. The finding that the ankle

oedema produced by nifedipine did not reduce with time and if present and

not tolerated, should lead to cessation of treatment, resulted in the changing

of the world wide prescribing information for this drug, protecting patients

further. The study showed that nifedipine might be particularly useful for

patients with hypertension and obstructive airways disease or impotence.

The falls in blood pressure noted with nifedipine Featment were typical of

those produced in other ea¡lier studies. The rise in pulse rate previously

noted with acute administration of nifedipine had settled after one month of

freatrnent. The large sample size, with the computerisation of the data,

enabled group comparisons to be made. Nifedipine appeared equally

effective in younger and older patients, in smokers, in both sexes and in
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those who had previously been treated with other antihypertensive

medication.

Younger hypertensive patients were heavier than the older ones and it seems

tikely that obesity was a factor in the aetiology of their hypertension.

However, surprisingly, there was only the weakest of correlations benveen

body mass index and diastolic blood pressure seen throughout the whole

study population. The relationship between body mass index and diastolic

blood pressure requires further investigation.
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Addendum

Nifedipine and motion sickness.

Not all unexpected effects of drugs a¡e disadvantageous. At the same time

as conducting the study reported here, I was also conducting at the

Cardiology Clinic of St Peter's Hospital, Chertsey, UK, a study of the

fteatment of essential hypertension by atenolol alone or in combination with

nifedipine. As a result of a chance observation, I was able to report the

alleviation of motion sickness by nifedipine (85).

A 39 year old man had experienced severe motion sickness throughout his

life. He was able to fravel by air but suffered frequent vomiting in ca¡s,

buses or ships. His occupation entailed frequent trips by cross-channel

ferry, on which he usually vomited, to France. He also suffered from

hypertension and agreed to take part in the double blind clinical trial of

fieatment with atenolol alone or in combination with nifedipine, for essential

hypertension.

The patient was randomised to receive;

1. 50mg of atenolol daily for one month

2. 50mg of atenolol plus Z}mg of nifedipine daily for three months

then,
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3. 50mg of atenolol daily.

During the Íeatment phase in which he was receiving nifedipine, he

spontaneously commented that his ravel sickness had totally resolved, that

at last he had "got his sea-legs and grown out of it". He had not taken his

usual anti-emetics during the study having assumed that they might interact

with the trial medication. He had not noticed any reduction in symptoms

whilst taking atenolol alone during the first month and, reported a return of

symptoms when he was randomised back to atenolol in the last stage.

When the code was broken, his relief of motion sickness was found to

coincide with the period in which he took nifedipine.

After this observation, twelve volunteers from the staff of St Peter's

Hospital, who were to spend their summer holiday sailing in small yachts,

were recruited to take 10mg of nifedipine, in an open evaluation of its

potential to prevent motion sickness. All reported past experience of motion

sickness at the start of a sailing holiday. Exposed to a va¡iety of

uncontrolled motion stimuli, seven reported an absence of the usual

vomiting, three reported a reduction and two, no effect. All reported some

flushing and headache.

Drugs available for the treatment of motion sickness are; antihistamines,

phenothiazines or aEopine derivatives. These can cause drowsiness or

blurred vision which can be dangerous in vehicle drivers. Cinna¡azine is
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indicated for the treatment of motion sickness and has calcium antagonistic

properties (86). It appears to exert a significant depressant effect on the

vestibula¡ nuclei, possibly by antagonising the stimulated influx of calcium

ions from the endolymph into the vestibula¡ sensory cells (87). Cinnarazine

can cause drowsiness, possibly due to its anti-histamine activity (88).

Dihydropyridine calcium antagonists a¡e potent blockers of calcium flux,

neuroEansmitter release and calcium-dependent biochemical responses in the

brain (89). It is therefore possible that nifedipine reduces motion sickness

by antagonising the influx of calcium ions into vestibular cells. An

effective drug for motion sickness that does not impair mental function or

reactions would be valuable. The observation described here is currently

being tested by the British Navy in a double blind placebo conrolled study.
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A COMPUTERISED MULTICENTRE TRIAL MANAGEMENT SYSTEM
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Introduction

Multicenne studies are difficult to organise and conduct. Problems include;

achieving consistency in perforrnance between different centres and obtaining

ethical committee approval from different committees without uniform

requirements. Multicentre trials are often necessary in Phase II studies of

diseases such as; asthma, diabetes and hypertension. These studies a¡e often

of long duration, unlike the short term drug administration that may be all

that is needed in an antibiotic study. There may be several months between

patient visits and patients are commonly lost by violating the protocol

through forgetting a visit, there being no prompt to the doctor to signal that

a particular patient is overdue to return.

In studies involving dose titration, it may be necessary to provide each

centre with drugs for all the possible dose combinations, considerably

increasing the costs of the study through wastage.

Phase II studies a¡e often designated as "pivotal" for licensing applications

to the American FDA. This means that the study will have to be conducted

to the full requirements of "Good Clinical Practice" (GCP), necessitating

organised data trails, standard operating procedures and systematic checking

methods. There are strict requirements under GCP for the reporting of

adverse events to the FDA within minimum time periods. Failure to adhere
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to these may mean the suspension or cancellation of an entire new drug

investigational programme. Although investigators are made aware at the

start of a study of these requirements, over a period of time they may be

forgotten and consequently not adhered to.

Physicians often perceive themselves to be working in isolation, often with

little idea as to how the other cenftes are performing. They may nevef

receive the results of a study in which they have participated, leading to the

suspicion that unfavourable results are being withheld (90,91).

There was then, a need to develop a multicentre trial management system

which might;

i. Enable patient visits to be tracked, providing reminders when

patients were due and, indicating overdue patients in sufficient time

for them to be contacted to prevent their being lost as protocol

violators.

ii. Enable adverse events to be noted in time to meet the requirements

of the American FDA.

iii. Improve the standards and uniformity of data entry.

iv. Provide feedback about their own and overall study progress to

investigators.

v. Reduce the need to supply drugs in all dose combinations to each

centre for dose-tiúation studies.
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vl Speed recruitment and reduce the length of the study

Methods

It was decided to develop and test a computerised trial management system

for use in a multicanÍe study of nitrendipine. Nifendipine is a new

dihydropyridine calcium antagonist which was thought to have a possible

twenty-four hour duration of action. This study was designed to compare

once and twice daily freatment regimen, measuring blood pressure at 24 ot

12 hour tough levels. After a placebo run-in phase patients were

randomised in a double blind fashion to one of the two regimen. Patients

who were classified as non-responders after four or eight weeks of treatment

had their dose of nitrendipine doubled for a further four weeks, whereas

those who had responded continued their treatment unaltered for a similar

time period. The study took place in twelve locations, divided between

hospital clinics and general practices and aimed to recruit 200 patients.

This study, had it demonstrated that nifendipine was as effective when

given once daily as twice daily, would have been part of a worldwide

regulatory submission. It had, therefore, to be conducted to the highest

possible standa¡ds. The study contained several dose-titration steps for

which large quantities of drugs to cover each possibility would normally

have been sent to each cenEe. It was to be a long study, so that there was
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a real chance that patients wnuld be lost through missed appointments as the

study progressed.

A full description and report of the study may be found in Appendix 5.

Programme:

The progranìmes to manipulate the data were written in the SAS (Statistical

Analysis System) language and run on an IBM mainframe computer. The

design objective was not to computerise or gather directly the medical data

from the study, but rather to computerise the administrative aspects,

particularly patient scheduling and drug supply.

The programme was used to keep frack of how many patients were being

recruited at each cenEe. It predicted when each patient's next visit was due

and raised an overdue flag if they did not attend on that day. The study

protocol allowed a one week "window" for the visit so that the warning

enabled the patient to be recalled before becoming a protocol violator.

Responses at weeks four and eight were entered and these were used to

direct the dosage and sending of drug supplies for the next paft of the

study.

The programme was developed in a way similar to that described for the

progrÍürme used in Chapter 2. Atgorithms were sketched to cover all parts

I
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of the programme, one for each separate area. For example; patient visits,

adverse event reporting and trial supply ordering. 'Working alongside the

progranìmer (D. Lal), the algorithms were written in SAS for the mainframe

computer. The progamme was tested, "de-bugged" and rewritten using

pseudo trial data. Extensive testing at this stage meant that almost no

adjustment to the progfÍImme was necessary when the trial pfoper was in

progress. This process of development, writing and testing occupied

approximately two months.

Data collection:

A nominee at each centre was contacted by telephone during the same half

day each week. At each contact information was sought about; the date of

entry of new patients, patients passing weeks four and eight and their

responses to freatment, patients completing the study, patients withdrawing

from the study and the reason for withdrawal and any significant adverse

events particularly those requiring reporting to the FDA. Database va¡iables

are listed in Table 31.

Data manipulation:

The entered data were used to produce a number of lists, described in Table

32. These lists could be printed on a collective basis of on a centre by

centre and investigator by investigator basis. The data could also be sorted

and displayed graphically, for example as pie charts or histograms. SortingI

l



TABLE 31

DATABASE VARIABLES

Patient Name

Patient Initials

Centre Name

Investigator Name

Placebo Phase Entry Date

Active Treatnent Date

WithdrawalDate

Drug SupplyDate

Trial Completion Date

Response at Week 4

Response atWeek 8

ADRFlag

Days Into Trial

I

I
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DATA MANIPULATION

1. Lists of patients who were late in coming forwards for their Week 4 examinations.

2. Lists of patients who were late in coming forwards for their V/eek 8 examinations.

3. Responders and non-responders at Week 4.

4. Responders and non-responders at Week 8.

5. Lists of new patients recruited.

6. Patient overview - all known data per patient per centre.

7. Trial stage; an n-way table in which the n dimension was a list of centres and the
other dimension rwas the number of patients in each of the following stages:
placebo; day 1 to 28; day 29 to 56; day 57 to 84; day 85 plus (ie, finished
patients).

8. Chronology table - numbers of patients recruited since the commencement of the
project.

9. Recruitment distribution, centre by centre.

10. Overview of withdrawals.

11. Drug supply history.

I
I

I



I

89

and tabulating the data allowed a comparison of recruitment rates at each

cenfie as well as recruitment patterns. Performance could be compared

between centres and between an individual centre and the centres as a

whole.

Use of collected information:

The purpose of collecting the information was to improve trial management

and to reduce time and cost; therefore, the information was used principally

for the following purposes;

Overall Study recruitment was constantly monitored against the target

recruitment rate. Each month a news bulletin was sent to each

participating centre. The bultetin gave information about the overall

study progress and a breakdown of recruitment by each centre. The

cenfres were identified in the bulletin by cenEe-code only, so that

although they could compafe their own performance with that of

other cenfies, they could not readily identify other centres which

might be performing poorly. The bulletin also provided each centre

with an overview of its own perfofrnance, listing all currently known

data about each patient at that centre. This was an essential check

to confirm the validity of the daø collected at each weekly

telephone report, checking as well, for entry and franscription elrors.
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The clinical trials pharmacy was notified of individual patient

responses in the later stages of the trial so that the appropriate doses

of trial medication could be dispensed and sent to the participating

centre.

111 By providing a constant check of actual recruitment against an ideal

or predicted value, it was possible to arrange meetings of the

investigators for times when recruitment was falling below that

which was desired. These meetings were then used to discuss

problems with the trial and any perceived bariers to recruitment.

Results

The sample size calculation for the study required that 200 patients be

recruited in order to meet the levels of power and significance set (see

Appendix 5). It was hoped to recruit this number of patients within a nine

month period which ended in November 1987. Recruitment started well and

was initially better than that predicted. However, it became apparent that in

May and June it was falling well below that hoped for. In addition, four

cen¡es had not recruited any patients. This information was made apparent

to investigators in the June news bulletin and was used to plan a July

investigators meeting. The improvement in recruitment after this meeting is

shown in Figure 9. The final recruitment target was not altered but the
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fecruitment period was extended by three months based on the mean

recruitment line drawn from the data gathered this fa¡. The final

recruitment figure was reached by this date. Seven months before the trial

was completed it was possible to predict accurately when that finishing date

would be, enabling the statisticians to make advance arrangements for the

staústical analysis of the study.

All significant adverse events which occurred in the course of the study

were known, at the latest, within six days of their occturence.

The information passed to the clinical trial pharmacy, with appropriate

dispensing, resulted in a saving of approximately one fifth of the cost of

trial medication.

Patients may have elected to withdraw from the study, but the overdue

patient warning system prevented the loss of patients through forgotten

appointments.

Discussion

Use of this trial management system aided recruitment, improved the

collection of important safety data and reduced costs. Patients were

successfully racked and not lost from the study through missed
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appointments. Centres were successfully provided with individual dosage

packs for particular patients as a result of dose tifration, saving the expense

of packing and supplying drugs for all eventualities. The system described,

with little modification, may be used for the management of all multicentre

clinical trials, of any size or complexity.

This system demonstrated the value of good communication in the conduct

of studies. Investigators were keen to know how their cenEe's performance

compared with that of others and looked forwa¡d to the meetings and

monthly news bulletins. More information (rather than less) was always

requested. The peer pressure provided by the bulletins and meetings

improved motivation so that recruitment finished within three months of the

original target date.

The study was conducted in both hospital and general practice. General

practitioners work in greater isolation than hospital physicians and the

meetings and bulletins provided useful opportunities for the postgraduate

education of both. Hospital physicians were able to impart useful

knowledge of the disease area, general practitioners were able to educate the

physicians on the quality and capability of general practice research and the

trial supervisors were able to provide instruction in resea¡ch methodology.
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Far from being simply an expensive use of time and resources, the

communication and management system described here should be an

essential part of any multicentre study.
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IS THE NON-PHARMACOLOGICAL TREATMENT OF

HYPERTENSION NEGLECTED?
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Introduction

Essential hypertension is a symptomless condition and patients feel well, at

least until they are treated (56). Simply telling a patient on one occasion

that their blood pressure is elevated leads to more time lost from work, a

deterioration in family relationships and a greater amount of neurotic illness

(e2).

The study described in an earlier part of this Thesis confirmed that

antihypertensive drugs, particularly beta-blockers, may not be well tolerated.

This, together with the knowledge that the majority of patients whose

fteatment related adverse events were surveyed in that study, were taking

only one drug for freatment of their hypertension, led to the question being

posed;- "'Was the non-pharmacological featment of hypertension being

neglected?"

Non-pharmacological treatment of hypertension:

Blood pressure may be reduced through alterations in diet and activity.

Before prescribing what might well be life-long drug reatment for

hypertension, the following measures whose effectiveness is proven should

be considered.
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Weight loss:

Hypertension is twice as prevalent in the young obese and SOVo more

prevalent in the older obese individuals than in normal weight conrols (72).

A weight loss of 12kgm, which should be achievable in most overweight

hypertensives, through an appropriate behavioral change progfamme' causes

a falt in blood pressure of 7/4mmHg, equivalent to treatment with one drug

in mild to moderate hypertension (73). Metoprolol, a beta-blocker, given in

a dose of 100mg twice daily was compared with weight loss. Weight loss

led to a fall in diastolic blood pressure significantly greater than that seen

with metoprolol, without the adverse effects on plasma lipids and

lipoproteins associated with drugs such as metoprolol (93).

Sodium restriction:

Citations of the benefits of salt restriction go back to the ancient Greeks.

In patients with hypertension a significant reduction in blood pressure has

been shown through consuming a low sodium diet (94). Sodium restriction

has been shown to be as effective as Featment wittr hydrochlorothiazide

(es).

In three recent publications, meta-analyses of trials of sodium reduction have

been performed. The first used daø on average btood pressure and sodium

consumption for different communities to predict an individual's change in

blood pfessure for a given change in sodium intake, given his or her age



97

and initial blood pressure (96). The second showed that these estimates

from compa¡isons between different communities can, conúary to previous

opinion, be readily reconciled with data relating to findings from people in

single communities after allowing for the effect of bias (97). The estimates

of individual changes in blood pressure resulting from a given change in

sodium intake were confirmed by showing that they accurately predicted the

blood presstue reductions achieved in trials of salt reduction (98).

The foregoing three papefs taken together, show conclusively that salt

reduction lowers blood pressure and provide quantiøtive estimates of the

size of this effect. Moderate dietary salt reduction (by 50 mmol of sodium

(3 gm of salt) each day) in people over 50 years lowers systolic blood

pfessufe by about 5mmHg on average and by 7 mmHg or 8 mmHg in those

with high blood pressure. Such a reduction in salt intake by a whole

Vfestern population is estimated to reduce the incidence of stroke by 227o

and ischaemic heart disease by 167o, a larger effect than could be achieved

by treating high blood pressure with drugs in a population. With a

reduction in the amount of salt added by manufacturers to processed food,

however, the average reduction in blood pressure could be twice as gfeat

and this would in turn reduce mortality from stroke by an estimated 397o

and from ischaemic heart disease by 30Vo. In a population the size of

Britain, this would be equivalent to preventing 65,000 deaths a year (99).
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Alcohol consumption:

Alcohol consumption increases blood pressure, the threshold for this effect is

not clear but the effect tends to disappea¡ when the consumption is stopped.

A survey of patients on admission to hospital showed that 5l.5%o whose

mean daily alcohol consumption exceeded 80gm, had hypertension (100).

Meat reduction:

It was assumed that blood pressure fell when meat consumption was

reduced because the reduction in consumption was associated with weight

loss and a lowered sodium intake. However, a lacto-ovovegetarian diet fed

to volunteers for six weeks was associated with a significant fall in diastolic

blood presstue (101). This fall was independent of changes in sodium,

potassium or weight. A further study which also corrected for weight

changes showed that a vegetarian diet lowered blood pressure; hypertension

recuned at the end of the period of dietary restriction (102).

Smoking:

Chronic smoking does not cause a prolonged rise in blood pressure, but

smokers have a higher frequency of accelerated phase hypertension and

subarachnoid haemorrhage. In addition, the metabolism of antihypertensive

drugs is influenced and smokers require higher doses than non-smokers (71).
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Exercise:

Exercise has beneficial effects in reducíng cardiovascula¡ sequelae although

it does not cause a prolonged lowering of blood pressure. Catecholamine

levels are reduced and endorphin levels increased by exercise, effects which

are beneficial in improving well-being.

Relaxation techniques:

Blind controlled trials are diffîcult to construct; however, a randomised

controlled trial of yoga and biofeedback demonstrated a highly significant

reduction in blood pressufe with neatment (103). It has also been

demonsrated that behaviour modification has the additional benefits of

reducing serum cholesterol (104), plasma renin activity and plasma

aldosterone (105).

Treating hypertension through changes in diet and activity is more

physiological, cheaper and should be the first line of management.

Patients often wish to take more responsibility for their own Eeatment, so

regaining a measure of autonomy and aiding compliance with treatment

(106). For non-pharmacological treatment of hypertension, it was thought

that they might be denied this opportunity through lack of provision of

suitable advice. The present study was performed to assess whether general

practitioners and hospital physicians gave thefu patients advice about non-
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phannacological treatment of hypertension and as far as possible, whether

this advice was followed.

Methods

A questionnaire was administered, in the form of a structured interview, to

patients who were attending the Department of Ca¡diology, St Peter's

Hospital, Chertsey, Surrey, UK, as either ouçatients or inpatients over a six

monrh period from February to July 1989. It was originally hoped that all

the junior resident medical staff would participate in the Study. However,

this was not to be possible, so that the author and one of the resident staff

(Dr N. Davis) covered all the patients. Because of this, it was possible to

use a structured interview rather than a self-administered questionnaire. This

had the advantages of reducing the inter-assessor variability and providing

the opportunity to gauge the reliability of the patients response. A sample

record sheet is included in Appendix 10.

Patients inctuded in the study were suffering from essential hypertension,

with a pre-treatrnent systolic blood pfessure equal to, or greater than

170mmHg and a pre-treatment diastolic blood pressure equal to, or greater

than 100mmHg. Patients were all referred from general practice and had all

been seen at least once before in the hospital prior to inclusion in the study.

Thus, all patients had previously had the opportunity to receive advice about
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non-ph¿umacological treatment of their hypertension from both hospital and

general practitioners.

Fifty three questions sought to establish whether the patient recalled

receiving advice from hospital or general practice about;-

Weight reduction

Reducing alcohol consumption

Lowering salt intake

Stopping smoking

Yoga

Progressive muscula¡ relaxation

Biofeedback

Increasing exercise

Reducing meat consumption

For some patients it had been noted in the general practitioner's letters or in

the hospital notes that advice had been given and where possible this was

recorded in association with the patient's questionnaire.

For some patients, compliance with the advice had also been recorded, for

example, a record of weight in the notes. \ilhere possible this was also

linked with the patient's questionnaire. In particular, patients could be

scored from clinical and recorded observations for past and present weight
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loss and smoking status. Interviewers were invited to make a judgement, if

appropriate, of the probability that the patient was denying being given the

advice when, in fact, it might have been given. Patients were also asked if

they knew that they were suffering from hypertension.

Approval for the study was given by the Ethical Committee of St Peter's

Hospital, Chertsey.

Statistics:

The data were entered into and analyzed by, the programme Dbase 3+,

using an Amstrad PC1640 micro-computer. The structure of the database is

included in Appendix 10. The full dataset may be found on the floppy disc

at the back of the thesis, in a file;- LIFESPH.DBF.

Descriptive statistics were used and analysis was by cross-tabulation and

frequency counts. Formal tests of significance were not appropriate.

Results

Sixty nine patients completed the study. Fifty of the patients were or had

been overweight. Fifty were smokers or ex-smokers. It was not practical

within this study to attempt to confirm smoking status by measurements
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such as that of salivary cotinine. Lifelong non-smokers were not included

in the denominator for counts of provision of advice to stop smoking,

neither were those who had never been overweight included in the

denominator for the provision of advice to lose weight.

The results of the questionnaire are shown in Table 33.

This Table also records the numbers of patients responding positively to the

advice given by general practitioners, hospital physicians or both.

All patients knew that they were suffering from hypertension

It was possible from the completed questionnaires to audit the performance

of individual practitioners in providing advice to patients. A pointer to the

validity of the data collected and the honesty of the patient's answers, was

that the performance of individuat practitioners was consistent. The study

collected information about advice previously given, so that practitioners did

not have the opportunity to modify or improve their performance at the time

of the study.



TABLE 33

ADVICE RECALLED FROM GENERAL AND
HOSPITAL PRACTICE

WITH COMPLIANCE OF' THOSE ADVISED

GENERAL HOSPITAL NEITHER ADVICE
F'OLLOWEDPRA CTICE

.¡

U

'þ

V/EIGHT REDUCTON

ALCoHOLINTAKE

SMoKn{G

MEAT REDUCTION

YoGA

PROG MUSCLE RELAX

BIOFEEDBACK

SRTT INTAKE

E)GRCISE

3UsO

20t69

22/s0

rr/69

u69

2169

0/69

2s/69

r6/69

n/s0

L8/69

18/50

8/69

2169

2/69

ll69

ro/69

r4169

11/50

44/69

23/sO

s4/69

66/69

6s/69

68t69

39/69

46/69

23/39

2U2s

20127

12/t5

3/3

314

olr

28/30

22/23
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Discussion

Antihypertensive drug treatment may not be well tolerated (56); it is also

expensive. In the United States of America the cost of antihypertensive

drug treatment in 1987 was 2.5 billion US Dollars (107). In the United

Kingdom, in the same yau, the net ingredient cost of antihypertensive drugs

(not including packaging), drugs dispensed by dispensing doctors, hospitals

and community health services, was f100.6 million (108). In AusEalia, in

1988, the cost of antihypertensive drugs to the Ausfalian Pharmaceutical

Benefits Scheme was $180 million (109), (the total National cost would

include drugs prescribed outside of the scheme, but these costs afe not

compiled or available).

More than 5O7o of patients with essential hypertension are treated with one

drug alone (107). Both weight loss (93) and sodium restriction (95) have

been shown to be more effective than Eeatment with one drug alone. As

has been stated, a small downwa¡d shift in blood pressure distribution of 2-3

mmHg, would have an effect on ca¡diovascula¡ disease equal to treating all

patients with a diastolic blood pressufe of 105mmHg or more (74). This

shift might be accomplished by downwa¡d shifts in the population in weight,

sodium intake or alcohol consumption. The potential therefore exists to

reduce the cost of antihypertensive drug treatment by half, if doctors wero

to give suitable advice, accompanied by appropriate behavioral managementI
I

I

r
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plans and patients were to be able to make the necessary changes.

Seventy percent of the hypertensive patients in this study were, or had been,

overweight. One quarter of these could not recall being given advice, from

either hospital or general practice, to lose weight, or having lost weight, not

allow their weight to increase. Of the patients advised, 627o of the advice

was given in general practice and 547o in hospital; 787o of the overweight

population received advice from one or both sources.

Of greater concorn is the number of smokers who could not recall being

advised to stop smoking. Fifty of the patients should have received advice

to stop, but only 447o were advised by general practitioners and only 36Vo

received advice in hospital. Forty six percent did not receive advice from

either. Patients who have hypertension and smoke are at particular risk

and the MRC Trial of the treatment of mild to moderate hypertension (6),

showed that the only effective intervention for hypertensive smokers, was to

stop them smoking. It may be that the dangers of smoking afe so widely

known, that it is assumed that either patients know them already, or, they

will have been previously advised.

Two thirds of the hospital notes did not contain documentation of the

patients alcohol intake and alcohol was not referred to in any of the

communications from general practitioners. The amount of advice given to

_{
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reduce alcohol consumption from both sources was similar, being 267o in

hospital and 287o in general practice. No advice was recalled by 64Vo of

the patients.

Low sodium diets have been discussed for many years and because of its

low capacity for harm, a trial of such a diet in ca¡diovascula¡ disease has

been widely advocated (94,95). It was therefore surprising to find that only

367o of patients recalled being advised to lower their sodium intake by

general practitioners and on|y l4%o in hospital. Fifty six percent could not

recall being advised by either. Again, past blood pressure awareness

campaigns, which have often advised salt reduction, may have led to the

assumption that patients must know that they should reduce their salt intake.

It was less surprising to find that 787o had not been advised by either

source to reduce their meat consumption, since the studies (101,102) on this

may be less widely known. Of those who were advised, 16%o teceived this

advice in general practice and l27o in hospital. Although this difference is

small and may well be meaningless, it might have been expected that for a

less well known non-pharmacological Featment, the greater percentage of

advice would have been given in hospital.

.*

\f

I
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Increasing exercise was recommended to 237o of patients in general practice

and 207o in hospital, while 667o re*eived no recommendation for this at all.

There have also been, and still afe, many public campaigns cofnmending the

value of exercise and practitioners may assume that patients are aware of its

value and do not need further advice.

It was little surprising to find that almost no advice was given for yoga and

relaxation techniques. Practitioners were unaware of the works of Patel

(103,104,105) and sceptical of their value. Some of the study doctors felt

that these techniques "were not proper medicine" and that patients would not

take them, or the advising doctor, seriously. However, four of the patients

had independently made arrangements to attend psychologists to learn these

techniques for themselves. The place of envi¡onmental stresses in the

aetiology of essential hypertension is unclea¡ but amongst patients there is a

popular belief that sress is an important factor.

As the study progressed it was apparent that patients obviously consulted

other health care or alternative practitioners, for example, psychologists and

acupuncturists. Therefore, all patients should have been asked about other

practitioners of whatever type that they had consulted in relation to their

blood pressuro. It became clear that patients frequently consulted other

"practitioners", but the data collected were not sufficient to be able to

provide accurate numbers.
{
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Measurement of patient compliance is difficult and usually inaccurate, even

in the carefully controlled setting of a clinical trial (110,111). Within quite

severe limitations of accuracy, compliance with the advice where it had

been given and recalled, appeared to be good.

It was thought that it might be easier for patients to deny having been given

advice, than admit to having not been able to follow it, but patients

appeared to be surprisingly honest and willing to admit that they had not

managed to comply with their doctor's fecommendations. There was a

loose correlation between weight loss recorded in the notes with advice

noted as having been given to lose weight, which did not appeaf to be

present in those where no such advice was recorded. Two thirds of those

recalling advice to lose weight had lost weight and three quarters of those

recalling advice to reduce their alcohol intake claimed to have done so.

Two thirds of the smokers had stopped smoking.

Almost all of the patients recalling advice to reduce their salt intake and

increase exercise appeared to have done so. This may be a reflection of the

prominence given to these measures in public health hypertension campaigns

over the years, so that patients were already awafe and accepted their

validity.
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The very few patients who were given advice about relaxation techniques

appeared to have followed it. Patients sought these techniques for

themselves and were more interested in and accepting of them than their

physicians. Consideration should therefore be given to making them a more

routine part of the management of hypertension.

Deficient provision of advice may occur because;

i. It takes a longer time than prescribing a drug.

ii. It may be thought to be ineffective.

iii. It may be assumed that the patient has already, or will receive

advice from another doctor.

iv. It may be assumed that the patient is incapable of changing their

behaviour.

Many patients wish to take greater responsibility for the management of

their illnesses and may be denied this opportunity through lack of

appropriate advice (106). Changing behaviour is not easy and the most

difficult challenge is not the induction of change, but the maintenance of the

new behaviour (112).

While many patients wish to try non-pharmacological reatments for their

hypertension either before taking, or to reduce the dose of such drug

featment as may be necessary, other patients will not wish to try and will
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find it easier to maintain their existing life-style, whilst controlling their

blood pressure with drugs.

Conclusion

There appeil to be shortcomings in both hospital and general practice in the

provision of lifestyle advice to those patients suffering from hypertension,

even though such advice when given seems to be heeded.

Greater provision of advice has the potential to increase patient autonomy

and thus aid neatment compliance. It may enable lower doses of

antihypertensive drugs to be used or, in the treatment of mild hypertension,

avoid the necessity for these drugs to be used at all. The adverse effects of

pharmacological treatment might thus be reduced or avoided, with a

consequent improvement in the patient's quality of life.

If only a small percentage of the patients currently Eeated with one

antihypertensive drug only were able to be Eeated non-pharmacologically,

large savings would be made in the costs of providing drugs. This would

enable diminishing financial resources to be used in other health cale areas.
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In 1966, Richa¡d Asher wrote in the Middlesex Hospital Journal:-

"InEacranial computers. Effîcient but enigmatic in action, how do they

compare with their extracranial counterparts? Are transistors superior to

synapses? There is no doubt that electric computers will be increasingly

used in most branches of medicine: they can store a greater number of data

and with gfeater accuracy than the human brain. To what extent will

machines supersede brains? This is a matter about which people feel strong

emotions. The allure of the technical and transistorised and the appeal of

the elaborate and the esoteric, cómbined with the prestige value of

computers, assures their popularity with one kind of person. The fact that

computers are not equipped with souls damns them in the eyes of another.

I have never regarded the possession of a soul as being of equal importance

to that of a stethoscope and ophthalmoscope in medical work, but despite

that I regard the present vogue for computers with cautious scepticism. I

imagine that computers will be used to store information derived from

countless clinical records and to detect significant associations between the

various items. Highly important associations may exist for many years

before they are noticed.

Human brains have the advantage over mechanical ones that the çonclusions

derived from the data provided a¡e selected and scrutinised below the level

of consciousness and those that a¡e obviously valueless are screened off
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before reaching serious consideration. The material you collect to think

over is just as important as the way you think over it. Both human and

mechanical brains are dependent on the data fed into them (113)."

Twenty five years later, with computefs commonly accepted in most

branches of medicine, it remains just as important to evaluate carefully their

use and reliability. Collecting large amounts of unstructured data because

there is a computer in which to Store it, may result in an expensive and

valueless exercise (63). Correct, directional use, may enable complex tasks

to be performed which might otherwise never be possible.

The first study in this Thesis has demonstrated that studies of the size and

nature of the Medical Research Council Study of mild to moderate

hypertension (6), far from being impossible to fopeat, may be undertaken

using this methodology which is not only faster, but requires minimal

resources in comparison with the original study. It would have been

inconceivable to those planning and executing the MRC Study, that a study

involving thousands of patients and hundreds of doctors could have been

caried out by one doctor and three clerical assistants, within a relatively

short space of time. Yet, such has been the development of computing, that

this was possible only a few years after the MRC Study was performed. In

this study recruitment proceeded rapidly and was only limited by reaching

the preset patient limit.
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This Study has demonsftated that this methodology is capable of gathering

reliable, useful data and facilitating original observation. The speed of

development of memory size and computing power that has taken place at

the micro-computer level, together with the growth in the number of

practices having computers, means that the potential exists to perform large

studies with multþle copies of interactive progra¡nmes placed on these

machines, using even fewer central resources. Placing prograrnmes on the

local computers, using periodic central collection by down-loading onto disc

or through telephone data-link, would avoid the single largest source of

frusration in this Study, line-breaks during data entry. This frusfration was

compounded by the system only "saving" data when all details of each visit

had been entered, so that several pages of data entry might be lost and have

to be re-entered following a line-break. Data should bo automatically saved

at least as often as at the completion of enni'y of each page. Such has been

the interest in the methodology of this study, that it has been presented in

three continents and the data collected, presented in a fourth.

This system, if used in the way described, is useful only for hypothesis

generaúon. It could be used differently for hypothesis testing using case-

conrol methodology. It is not suitable for studies undertaken within the

guidelines of GCP. Those studies require extonsive documentation and site

visiting. V/hen planning this Study it was envisaged that paper records
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would be unnecessary. This turned out not to be so. There were the

described difficulties in data entry and as well, records may need to be

checked to enable source-data verification to take place. Unfortunately fraud

in medical resea¡ch is not uncornmon. It is no easier to fabricate data using

a computer than on paper, but the scale of this type of study makes

checking and detection of fraud more difficult. Performing source-data

verification on a 207o sample of the patients in this Study might have

involved 600 site visits. Such a task might negate some of the advantages

of using this methodology. Patient compliance checking by the chief

investigator is not possible when that investigator is a computer link away.

Checking may be performed by the treating doctor, but is no better than the

patients memory or honesty since even the most complex checking systems

developed can be defeated. Compliance is still universally checked by

returned tablet counting, a practice shown to be worthless (110,111).

The system requires most cofirmon adverse events to be entered in response

to direct questions. The need to enter rare or unusual events in plain text

might lead to their being ignored. No study is ever likely to have the

power to detect all rare adverse events, since the number of patients to be

followed is almost unlimited (10). Important less rare events will be

detected in smaller hypothesis generating studies and, since product licence

applications contain low numbers of carefully selected, mostly male patients,

which are uffepresentative of the whole population of potential users of the
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d-g, the performance of these studies remains essential. Spontaneous

reporting of adverse events will always remain of prime importance, but

under reporting is a major problem (33). Being involved in studies such as

described in this Thesis must at least increase awareness of the need to

report. Low frequency adverse events may still be missed. In spite of

using word-search facilities, the majority of free text event reports still

required laborious individual reading, interpretation and hand coding.

There is a lack of long terrn outcome data for the newer antihypertensive

drugs, such as calcium antagonists and ACE inhibitors. The observation

period obviously cannot be shortened but often, as in the MRC Study (6)'

there are long, labour intensive recruitment periods. Delays such as these

can be overcome using the methodology of Chapter 2, with considerable

financial savings.

The importance of adequate pilot testing of all study procedures is crucial.

This testing period is often seen as delaying the business of getting on with

the study. The majority of doctors in this Study did not appear to consider

using the faining programme or, to see much value in reading any of the

instructions. They did not complain that the written material was

inadequate, although in retrospect, it should have been clea¡er and more

detailed. Although a great deal of the programme was intuitive to those

with some knowledge of computing, much frusration would have been
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avoided by a little attention to the guidelines. Using the messaging part of

the programme to ask for help, rather than referring to the written

instructions, served to highlight the inadequate word-processing power of the

programme. For the future, the answer to these difficulties would appear to

be to provide "on-screen" help, as well aS gleater word-processing power for

messages. Frequently case-record forms, particularly in multicentre studies,

are designed almost as an after-thought and not tested. Consequently they

need constant revision and amendment while the study is in progress. At

best this is frusfating and at worst, may mean that important data are not

recorded and the study fails.

Ninety-five percent of new drugs are prescribed by only 5Vo of doctors; the

patients of these doctors are at considerabte risk (57). These doctors are

easily identified and they and their patients constitute a group that it would

be particularly important to follow.

New drugs are often prescribed to inappropriate gloups of patients. For

example, the HMG Co-A reductase inhibitor simvastatin was recently

introduced in Australia. Preliminary data show that the largest single group

to which the drug is being prescribed is elderly women (Federal Drug

Utilisation Sub Committee, personal communication, February 1992).
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The size of large data bases, particularly those such as COMPASS in North

America, may give impressions of infallibility. However, in reality, records

may be incomplete and may not include all data, such as for example, "over

the counter" self medications. In reviewing data from them it is important

to consider the following: why the data were collected - data collected

primarily for accounting may be clinically unreliable; what the data have

been used for before - does that use appeaf reliable; do the data require

credulity to be acceptable.

In 1977 the standards of data required by regulatory authorities were fa¡

below that expected today. Nifedipine was introduced in that year, initially

for the treatment of angina. After the indication for hypertension was

added, it soon became the second most widely used ca¡diovascula¡ drug in

the world. The pooled data on which assessment of tolerability and the

prescribing information was based, was that collected from 400 patients.

The licence submissions contained many more patient data, but these were

held on paper in single, uncompilable study reports. Prescribing

information, once in place, is rarely changed and may remain unreviewed

for many years, unless some serious problem comes to the notice of the

authorities (R Mann, Secretary, Committee on the Safety of Medicines,

London 1987, personal communication). This study is the biggest single

collection of data on nifedipine in existence, it constitutes the only large

reference source on the use of nifedipine in a hypertensive population. This
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study caused the prescribing information for nifedipine to be changed,

which, if physicians read the information, will save many patients from

unnecessa¡ily experiencing adverse effects of the drug. It is never likely to

be repeated, or superseded.

Present day development of new drugs is expensive, the average cost being

$320,000,000, it is also long, the typical development time being 16 years.

The patent life of many drugs expires before they are ma¡keted. Regulatory

authorities demand ever higher standards from clinical trials. In contrast, it

is possible to inroduce a new surgical operation without evaluation, ethical

committee approval or regulatory submission. Disasters with new drugs still

happen and therefore, the development process is likely to become ever

longer and more expensive. There is an urgent need to develop

management systems to make clinical trials more efficient and contain costs.

The second study has described a computerised management system for

conducting high quality multicentre clinical trials economically, with minimal

patient loss and to the standa¡d of US "Good Clinical Practice". Since its

first publication it has already been used in other studies, such as a ye¿lr

long srudy of miglitol, an alpha-glucosidase inhibitor in Type II diabetes.

There has been further development of the programme following the

author's move to the University of Adelaide. The progfamme is

commercially available from the author at the Department of Community
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Medicine and may be tailored to the needs of individual studies. It is

currently in use in the managoment of a yoar long study of terbenafine in

toenail onychomycosis, conducted to US-GCP, and is to be used in studies

in schizophrenia, psoriasis and hypertension.

The third study had its origins in the tolerability data gathered on

antihypertensive drugs in the first study. The results of this study suggest

that the provision of lifestyle advice to patients suffering from hypertension

appeafs to be deficient. The Study depended on patient recall of

information, so was open to the obvious bias that patients might deny being

given advice that they did not wish to follow. On the whole, patients

appeared very honest and would candidly admit when advice had been given

that they were unable to follow.

The Study did not start out as a method of auditing the performance of

individual doctors, but it became apparent that some doctors were

particularly deficient in providing advice to patients. The observed

consistency amongst patients of these doctors tended to lend credibility to

the honesty of responses of their patients. Of real concern was the lack of

enquiry about and recording of alcohol use amongst patients by both

hospital and general practitioners. The wider cornmunity consequences of

alcohol abuse are well known and doctors need to be more active in thei¡

prevention than they appeaf to be. The attitude of some of the doctors
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studied to Patel's well conducted work on hypertension and relaxation

(103,1O1,105) was disappointing. These Studies were carefully designed and

conducted and overcame many of the technical difficulties of defining

controls for an obvious intervention. Scepticism and honest evaluation by

the doctors of these less usual studies would have been appropriate, their

simple dismissal was not.

No country in the world, however wealthy, can afford to deliver all that is

possible in medicine to all of its population on demand; rationing is

essential and choices have to be made (114). It is important that medical

technology, together with tactical expertise in curative medicine, is not

allowed to dis6act from the essential need to provide good preventative

advice to patients, which is constantly reinforced. In the 1950s arcund 707o

of the Ausnalian adult population smoked, it is now around 297o. Consider,

if this change had not taken place, what the demand today might be for

coronary artery surgery and, the financial impossibility of meeting it.

Effective prevention may be the only hope for the economic survival of any

system of medicine. It will save, as this study suggests, scarce health ca¡e

resources for use in other areas.

New technology should only be used in medicine if it results in improved,

or more patient care. The patient should not be allowed to become

secondary to the equipment or the technique. Twenty five years ago Asher
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placed the importance of the human factor in context:- "I wanted to use in a

lecture a caftoon I recollected seeing in Punch some 30 or 4O years

previously. I sent a brief description to the Punch editorial office and asked

if there was any chance of their finding it. They sent it back to me by

return. As they must have published well over 50,000 cafioons during my

life-time I was much impressed, and I wrote to thank them, saying what an

elaborate system of classifications and indexes and cross references they

must have to achieve such a feat. They wrote back to say that all they had

was one elderly lady with a rather good memory."



1

REFERENCES

4.

Australian Bureau of Statistics, Australian Health Survey Canberra

1980. Doctor Consultations. Catalogue No. 4319.0

Chancellor A, Adams A, Kerr C, Anderson N. Community attitudes

to general practice. Ann Gen Pract 197l;16:165-78.

Kenna C, Murtagh J. Back pain and spinal manipulation.

Butterworth, Sydney, 1989.

Ford F, Hunter M, Hensley M, Gillies A, Carney S, Smith A,

Bamford J, Lenzer M, Lister G, Ravazdy S, Steyn M. Hypertension

and asthma: psychological aspects. Soc Sci Med 1989;29:79-84.

Carney S, Gillies A, Smith A, Floate F. Effect of trial therapy on

subsequent therapy. Med J Aust 1986;144:315-316.

Medical Research Council Working Party. MRC trial of Eeatment

of mild hypertension: principal results. Br Med J I985:291:97-lM

Vessey M, Doll R. Investigation of the relation between the use of

oral con6aceptives and thrombo-embolic disease. Br Med J

2.

3

't

u
j

5

6.

7

þ



2

)
1'l

ì¡j

9

1968;ii:199-205

8. Colin-Jones D, Langman M, Lawson D, Vessy M. Postmarketing

surveillance of the safety of cimetidine: 12 month moftality foport.

Br Med J 1983;286:1713-1716

Inman V/. Requirements for risk-benefit assessment of drugs before

withdrawal. BIRA Journal,1986;2(5):11-15

10. Grahame-Smith D. Committee on the Safety of Medicines Adverse

Reactions V/orking Party Report, 1984; Part 2, London, Department

of Health and Social Security

11. Marley J. Postmarketing surveillance of new drugs. Aust Fam

Phys 1989;18: 1 133-1 135

12. Mercer D. Chronicle of the 20th Century. Longman, London 1988.

Slack W, Hicks G, Reed C, Van Cura L. A computer based

medical history system. N Engl J Med 1966;272:194-198

13.

t
I

,

14. Preece JF. General Practice Computing. Churchill Livingstone,

r

Edinburgh, 1990.



3

.1
ll
'ii
I

15

16.

t7.

18.

r9

Bulpitt C, Beilin L, Coles E, et al. Randomised controlled trial of

computer hetd medical records in hypertensive patients. Br Med J

1976;t:677-679

Coe F, Norton E, Oparil S, et al. Treatment of hypertension by

computer and physician - a prospective confrolled study. J Chron

Dis t977;30:81-92

Stoltzing H, Birkner B, Lindlar R, et al. Computer assisted

documentation in upper gasrointestinal endoscopy: experience with

use at three clinics. Gas6oenterology 1989;27(ll):667-675.

Franchesci D, Gerding R, Fratianne R. Microcomputer image

processing for burn patients. J Burn Care Rehabil. 1989;10(6)546-

549.

Turner M, Cooper P, Davies V. Dynamic skinfold measurements to

assess fluid status in low birthweight infants. J Perinatol.

1989;9(4):388-394.

Pratt C, Moye L. The Ca¡diac Arrhythmia Suppression Trial:

background, interim results and implications. Am J Ca¡diol
f
Ì

,

r

20.



4

-.t

E

'l

'l

21.

))

23

24.

25

1990;65(4):2OB-298.

O'Brien M, Winamer S, Zauber A, et al. The National Polyp

Study. Patient and polyp characteristics associated with high grade

dysplasia in colorectal adenomas. Gastroenterology 1990;98(2):371-

379.

Sievert Y, Schakel S, Buzza¡d I. Maintenance of a nutrient

database for clinical trials. Controlled Clinical Trials

1989;10(4):416-425.

Cesnik B, Kidd M. The use of Hypertext high resolution graphic

imagery and sound in Computer Assisted Learning. Medical

Computing in the 1990s, RACGP Sydney, 1990.

Haynes R, McKibbon K, Walker C, et al. On-line access to

MEDLINE in clinical settings. A study of use and usefulness. Ann

Intern Med 1990;112(l):78-84.

Kerr C. Building an ambulatory clinical information system in a

family practice residency. J Fam Pract 1989;29(5):553-558.

l

t
ï

þ



5

26. Dooms-Goossens A. Computers and contact dermatitis. Arch Belg

1989;47:60-62

27. Riss P, Radivojevic K. Classification and documentation of vulva¡

changes: organisation of a data bank by personal computer.

Geburtshilfe Frauenheilkd 1 989 ;49(8)7 28-7 32.

Ahmed K, Mahony J, Stiles C, et al. A clinical virology database

for a regional virology service. J Virol Methods 1989;26(3):255-

267.

28.

29

30.

31

Crampton R. Survey of RACGP member's use of and attitudes

towards medical pfactice computing. Medical Computing in the

1990s, RACGP Sydney, 1990.

Benson T. Origins of general practice computing: an historical

perspective. Medical Computing in the 1990s, RACGP Sydney,

1990.

Skegg D, Doll R. Record linkage for drug monitoring. J Epidemiol

Community Health 198l;35:25-31.



6

32. Crombie I, Brown S, Hamley J. Postmarketing drug surveillance by

record linkage in Tayside. J Epidemiol Community Health

1984;38:226-231.

Lumley C. The under reporting of adverse drug reactions seen in

general practice. Pharmaceutical Med 1986;l:205-212.

Strom B, Carson J, Morse M, LeRoy A. The Computerised On-line

Pharmaceutical Analysis and Surveillance System: A new resource

for postmarketing drug surveillance. Clin Pharmacol Ther

1985;38:359-364.

33.

34.

35 Jick H, Brandt D. Allopurinol and catafacts. Am J Ophthalmol

1984;98:355-358.

36. The Australian Therapeutic Trial in Mild Hypertension. Lancet

1980;l:1261-1267 .

37 Antman E, Stone P, Muller J, Braunwald E. Calcium channel

blocking agents in the treatment of ca¡diovascular disorders: Basic

clinical and elecrophysiological effects. Ann Int med 1980;93:875-

885.



7

38.

39

40.

4t

42.

43.

Bonaduce D, Canonico V, Mazza F, Nicolino A. Hemodynamic

study of nifedipine adminisgation in hypertensive patients. Am

Heart J 1983;105:865-867.

Murphy M, Scriven A, Browtr M, Causon R, Dollery C. The

effects of nifedipine and hydralazine induced hypotension on

sympathetic activity. Eur J Clin Pharm 1982;23:479-482.

Macgregor G, Ma¡kandu N, Smith S, Sagnella G. The acute

fesponse to nifedipine is related to pretreatment blood pressure.

Postgrad Med J 1983;59:91-94.

Lederballe O, Mikkelsen E. Acute and chronic effects of nifedipine

in arterial hypertension. Eur J Clin Pharm 1978;14:375-381.

Banzet O, Colin J, Thibonnier M, Singlas E. Acute antihypertensive

effect and pharmacokinetics of a tablet prepafation of nifedipine.

1983;24:145-150.

Littler W, Watson R, Stallard T, Macleay R. The effect of

nifedipine on arterial pressure and reflex cardiac conrol. Postgrad

Med J 1983;59:109-113.



8

44. Olivari M, Bartorelli C, Polese A, et al. Treatment of hypertension

with nifedipine, a calcium antagonist. Circulation 1979;59:1056-

1062.

Erne P, Bolti P, Bertel O, Hulthen U, Kiowski W. Factors

influencing the hypotensive effects of calcium antagonists.

Hypertension 1 983 ; 5:L34-136.

Massie B, Hirsch A, Inouye I, Tubau J. Calcium channel blockers

as antihypertensive agents. Am J Med 1984;77:135-L42.

Bonaduce D, Canonica V, Mazza F, Nicolino A, Ferra¡ra N.

Evaluation of the efficacy of slow-release nifedipine in systemic

hypertension by ambulatory, intra-arterial blood pressufe monitoring.

J Ca¡diovasc Pharmacol 1985;7:145-151.

Dean S, Kendal M. Nifedipine in the treatment of difficult

hypertensives. Eur J Clin Pharm 1983;24:l-5.

Terry R W. Nifedipine therapy in angina pectoris: Evaluation of

safety and side effects. Am Heart I 1982;104:681-9.

45

46

47.

48

49



9

50. Ebner F, Donath M. Mode of action and efficacy of nifedipine.

4th International Adalat Symposium 1980:25-37 .

51. Stone P, Muller J, Turi Z, Geltman E, Jaffe A, Braunwald E'

Efficacy of nifedipine therapy in patients with refractory angina

pectoris: Significance of the presence of coronary vasospasm. Am

Hea¡t J 1983; 106:6M-652.

52. Covinsky J, Hamburger S. Slow channel blockers. Southern Hea¡t

J 1983:.76:55-64.

53 Ctinical Investigations. Proposed Establishment of Regulations on

Obligations of Sponsors and Monitors. Federal Registef

1977;42:49611-49652.

54. Personal Communication. International Ma¡ket Surveys (IMS) 1989,

London.

55. Personal Communication. Institut fur Biometrie, Bayer AG, Pharma

Forschung Zentrum, tiluppertal Elberfeld, 1987, West Germany.

Jachuck S, Brierly H, Jachuk S, Wilcox P. The effect of

antihypertensive drugs on the quality of tife. J Roy Coll Gen Pract

56.



10

1982;32:103-105

57. Inman V/. Record Linkage for adverse drug reactions in hospitals

and family doctor practices. Meeting proceedings. Royal Society of

Medicine. London 1987.

58 Chalmers D, Dombey S, Lawson D. Post ma¡keting surveillance of

captopril (for hypertension): a preliminary repoft. Br J Clin

Pharmacol 1987 ;24:3 43 -3 49 .

59 Marley J. Post marketing surveillance of captopril. Br J Clin

Pharmacol 1988;25:781.

60 Duffy J, Macdonald G. The antihypertensive efficacy of nifedipine

alone and in combination in general practice. Curr Med Res Opin

1987;10:566-572.

61. Pringle M. Greeks bearing gifts. Br Med J 1987;295:738-739.

62. Pringle M, Hobbs R. Large computer data bases in general practice.

Br Med J 1991;302:74I-742.

63. Beecham L. Re: VAMP revamp. Br Med J 1991;302:489-490



64.

65

66.

67

68

69

11

Jick H, Jick S, Derby L. Vatidation of information recorded on

general practitioner based computerised data resource in United

Kingdom. Br Med J 1991;302:766-768.

Williams S, Rayman G, Tooke J. Oedema caused by vasodilator

therapy; evidence for impairment of posturally induced

vasoconstriction (Abstract). Int J Microci¡c Clin Exp 1986;5:393,

Pevahouse J, Markandu N, Cappuccio F, Buckley M, Sagnella G,

MacGregor G. Long term reduction in sodium balance: possible

additional mechanism whereby nifedipine lowers blood pressure. Br

Med J 1991;301:580-584.

Barnes P, Wilson N, Brown M. A calcium antagonist, nifedipine,

modifies exercise-induced asthma. Thorax 1981;36:726-730.

Rayner H, May S, Walls J. Penile erection due to nifedipine. Br

Med J 1988;296:137.

Barnett D, V/oods K. Post marketing surveillance or drug

acceptability study? Br J Clin Pharmacol 1987; 24:282-282'



72.

70

7l

73.

74.

l2

Nifedipine-atenolol Study Review Committee. Nifedipine and

atenolol singly and combined for Eeatment of essential hypertension:

comparative multicenre study in general practice in the United

Kingdom. Br Med J 1988;296:468-472.

Mann S, Madhavan S, Alderman M. The effect of smoking on

antihypertensive response to propranolol and hydrochlorothiazide.

10th Scientific Meeting of the International Society of Hypertension,

Interlaken Switzerland, June 17-21, 1984:582.

Stamler R, Stamler J, Reidlinger W, Algera G, Robefts R. Weight

loss and blood pressure; findings in hypertension screening of one

million Americans. JAMA 1978;24O:1607-1610.

Hovell M. The experimental evidence for weight loss Featment of

essential hypertension; a critical review. Am J Publ Health

1982:.72:359-368.

Rose G. Sfategy of prevention; lessons learned from ca¡diovascular

disease. Br Med J 1981;282:1847-1851.

Tuck M, Sowers J, Dornfeld L, Kledzik G, Maxwell M. The effect

of weight reduction on blood pressure, plasma renin activity and

75.



l3

plasma aldosterone levels in obese patients. N Engl J Med

1981;304:930-933.

76. Anonymous. Weight reduction in hypertension (Editorial). Lancet

1985;1 :1251-1252.

77. Council of Scientific Affairs. Treatment of obesity in adults.

JAMA 1988;260:2547 -2551.

78.

79.

80.

Sims E. Hypertension and obesity: mechanisms and management.

In: Bjorntop P, Cairella M, Howard A, eds. Recent advances in

obesity reseafch, III. Proceedings of the third international congress

on obesity. London: John Libbey, 1981:10-18.

Kannel V/, Brand N, Skinner J, Dawber T, McNamara P. The

relationship of adiposity to blood pfessure and development of

hypertension. Ann Intern Med 1967;67:48-59.

Heyden S, Hames C, Bartel A, Cassel J, Tyroler H, Cornoni J.

Weight and weight history in relation to cerebrovascula¡ and

ischaemic heart disease. Arch Intern Med 1971;128:956-96O.



t4

81.

82

\ileatherall D, Ledingham J, Wa¡rell D. Oxford Textbook of

Medicine. Oxford Medical Publications, Oxford. 2nd Edition

1988;8.36.

Sonne-Holm s, Sorensen T, Jensen G, Schnohr P. Independent

effects of weight change and attained body weight on prevalence of

arterial hypertension in obese and non-obese men. Br Med J

1989;299:767-770.

V/eatherall D, Ledingham J, \ùfarrell D. Oxford Textbook of

Medicine. Oxford Medical Publications, Oxford. 2nd Edition

1988:12.247.

Weatherall D, Ledingham J, Iilarell D. Oxford Textbook of

Medicine. Oxford Medical Publications, Oxford. 2nd Edition

1988;8.40.

Marley J, Joy M. Alleviation of motion sickness by nifedipine.

Lancet 1987;2:1265.

Kazda S, Knorr A, Towa¡ R. Common properties and differences

between various calcium antagonists. Prog. Pharmacol. 1983;5:83-

1 16.

83

84.

85

86



15

87

92.

Van Neuten JM, Janssen PAJ. Comparative study of the effects of

flunarizine and cinnarizine on smooth muscles and cardiac tissue.

Arch. Int. Pharmacodyn. Ther. L973;2M:37-55.

88. Towse G. Cinnarizine: a labyrinthine sedative. J Laryngol Otol

1980;94:1009-1015.

89. Ramkuma¡ V, El-Fakahany E. The current status of the

dihydropyridine calcium channel antagonist binding sites in the

brain. Trends Pharmacol Sci 1986;7:l7l-172.

90. Bardhan K. Unfavourable results and drug company trials. Lancet

1987;l:1492.

91. Lauritsen K, Havelund T, Laursen L, Rask-Madsen J. V/itholding

unfavourable results in drug company sponsored clinical trials.

Lancet 1987;1:1901.

Monk M. Psychological status and hypertension. Am J Epidemiol

1980;112:2OO-208.



t6

93

94

95

96.

97

98.

Macmahon S, Macdonald G, Bernstein L, Andrews G, Blacket R.

Comparison of weight reduction with metoprolol in úeatment of

hypertension in young overweight patients. Lancet 1985;1:1233-

1236.

MacGregor G, Markandu N, Best F. et al. Double blind randomised

cross-over trial of moderate sodium restriction in essential

hypertension. Lancet 19821'l:351-355.

Morgan T, Myers J. Hypertension treated by sodium restriction.

Med J Aust 1981;1i:396-397.

Law M, Frost C, Wald N. By how much does dietary salt reduction

lower blood pressure? I - Analysis of observational data among

populations. Br Med J 1991;302:8ll-815.

Law M, Frost C, V/ald N. By how much does dietary salt

reduction lower blood pressure? II - Analysis of observational data

within populations. Br Med J 1991;302:815-818.

Law M, Frost C, Wald N. By how much does dietary salt

reduction lower blood pressure? Analysis of data from trials of salt

reduction. Br Med J 1991;302:819-824.



t7

99. Anonymous. Effect of dietary salt reduction on blood pressure. Br

Med J 199l;302:798

100. Saunders J, Beevers D, Paton A. Alcohol induced hypertension.

Lancet 198l;2:653-656

101 Rouse I, Beilin L, Armstrong B, Vandongen R. Blood pressure

lowering effect of a vegeta¡ian diet: controlled trial in normotensive

subjects. Lancet 1983;1:5-9.

r02. Margetts B. Vegetarian diet in mild hypertension: a randomised

controlted trial. Br Med I 1983;293:1468-147L.

103 Patel C, North W. Randomised controtted trial of yoga and

biofeedback in management of hypertension. Lancet 1975;2:93-95.

1M Patel C. Reduction of serum cholesterol and blood pressure in

hypertensive patients by behaviour modification. J Roy Coll Gen

Pract 197 6;26..2Il -215.

Patel C, Marmot M, Terry D. Controlled triat of biofeedback-aided

behavioral methods in reducing mild hypertension. Br Med J

r05



18

l98l;282:2ffi5-2ffi8.

106. Marley J. Lifestyle intervention in hypertension - a G.P. user guide.

Practition er 1989 ;233 :661 -663 .

lO7. Williams G. Quality of life and its impact on hypertensive patients.

Am J Med 1987;82:98-105

108. Department of Health, Statistics and Management Division, Nine

Elms, London, UK. Personal Communication, 1989.

109. Department of Community Services and Health, Therapeutics Goods

Section, Canberra, Aus6alia. Personal communication, 1990.

110 Rudd P, Byyny R, Zachary V, LoVerdo M, Titus C, Mitchell V/,

Marshall G. The natural history of medication compliance in a drug

trial: Limitations of pill counts. Clin Pharmacol Ther 1989;46:169-

r76.

111. Pullar T, Kumar S, Tindall H, Feely M. Time to stop counting the

tablets? Clin Pharmacol Ther 1989;46:163-168.



19

ttz. Marlatt G, Gordon J. Relapse prevention: maintenance strategies in

the treatment of addictive behaviours. 1985, New York, Guildford

Press.

113. Asher R. A sense of Asher. 1983, Keynes Press, British Medical

Association, London. 55-65.

ll4. Howe B. Ministerial Address to the National hess Club.

September 1990, Canberra.



APPENDIX 1

Participating practices and doctors



Dr Whitehouse & Partners
The Surgery
SL Austell
Cornwall

Drs Das, Macdonald & Draper
4 Fordbridge Road
Ashford
Middlesex

Dr M Barrett
Lister House
The Parade
St Helier
Jersey

Dr M D Rossage
15 Crown Road
Great Yarmouth
Norfolk

Dr P M Leaney
Health Centre
Wes tpo Lte rga te
Norwich
Norfolk

DrsADJones&EckersleY
I{ealth Centre
Mount Street
Diss
Norfolk

Dr C A Campbell
Health Centre
Thorpe
Norwick
Norfolk

Dr D J Leeming
14 School Road
Drayton
Norwick
Norfolk
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Dr Le Masurier
The Surgery
Cavendish
Sudbury
Suf f olk

Dr Ashman
Saxon House
Heaton Road
Newcastle 6

DrsGJones&DThomas
1 Maendy Place
Aberdare
Mid Glamorgan

Dr A F Richards
2 Park Lane
Aberdare
ì,fid Glamorgan

Dr M Z Baig
The Surgery
Pontlottyn
Nr Thymney
Mid Glamorgan

Drs D Parson, R Davies & Edmonds
67 Malpas Road
Newport
Gvrent

Dr George
Hirwaun Health Centre
Nr Aberdare
Mid Glamorgan

DrDHDavies&Partners
The Health Centre
Princess Street
Gorseinon
Swansea
SA4 2US

Dr Trevathason & Partners
New Surgery
Bedwas Road
Caerphi 1 1y
Mid Glamorgan
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Dr J K Basu
Health Centre
Dowlais
Merthyrtydfil
Mid Glamorgan

Dr J Janni
Red House Health Centre
Elv
Cardiff

Dr K Tayyebi
Rhymney Health Centre
Rhymney
Glamorgan
hla les

DrsPSCrowther&Sharma
Health Centre
Saltergate
chesterfield
Derbyshire

DrDOsbourne&Partners
Health Centre
Sybil Street
Clydach
Swansea

DrPJohns&Partners
11 Cygnet Close
Ki 1 lay
Swansea
SA2 7BD

DrAJones&Partners
The Health Centre
Princess Street
Gorseinon
Swansea
SA4 2US
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DrRVSuLton&Partners
Parkwood Drive
Warners End
Hemel Hampstead
Herts

Dr M Kingsley
94 Cassio Road
1^/atf ord
Herts

DrLHirsch&Partners
23 Furzehill Road
Borehamwood'
Herts

DrGPPanting&Partners
13-15 Russell Avenue
St Albans
Herts

Dr Drysdale
Anhearst Surgery
Sevenoaks
Kent

Dr Scott Thomson
The Surgery
Cathcart
Ayr
KA7 1BL

Dr A Robertson
Health Centre
Anne Street
Denton
Lancs

Dr P Barnes
Eagle House
High Street.
Ponders End
EnfieLd
N London

DrKPGan
114 Turnpike Lane
London
N8
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Dr J Singer
614 Green Lane
London
N8

Dr Hughes
Chiswick HealLh Centre
Fishers Lane
London
T,ü4 lRX

Dr J Nagle
Dalton House
Leigh Road
I^/esthoughton
Bolton

Dr P Element
2 Simpson Grove
Booths town
Nr Manchester

Dr Quin & Partners
Surgery
3 Eaglesham Road
Newton ltfears
Glasgow
G77 5BE

DrMBarnes&Partners
14 Hillington Road South
Glasgow
G52 2AA

The New Surgery
York Road
Henley-on-Thames
0xon
RGg 2DR

Drs Townsend, Corrado & Ríchards
Brookwell Practice
Hallwood Health Centre
EasL Lane
Runcorn
Cheshi re
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Dr S Ali
The Surgery
Powell SLreet
Latchwood
Warrington
Cheshire

Dr Callaghan
The Central Surgery
2 The Strand
Goring-by-Sea
Worthing
Sus s ex

Dr Whyte-Venables
95 Lower Street
Pulborough
WesL Sussex
RH2O 2BP

Dr R G Palmer
Cawley Surgery
Cawley Road
Chichester
I,ùest Sussex
PO19 1XT

DrKLawrence&Partners
91 Embankment Road
Plymouth
Devon

Dr McCall & Partners
Hadleigh House
Ki rkwel I
Broadstone
Poo Ie

Dr M l^Iatson
Cross Road Surgery
Cross Road
Rodwell
Ideymouth
DT4 9QX

Drs J Burton, J Kuriacose
Moneymore Health Centre
Moneymore
Co Derry
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Dr M P Hughes
The Philip Clarke l,fedical Centre
1026 AlcesLer Road South
Maypole
Bi rmingham
814 5NG

Dr D Condillac
WetherLon Health Centre
Magdalene Square
Netherton
Liverpool
20

Dr l.rtalker
Bootle Health Centre
Park Street
Bootle
Liverpool
20

Dr B Moreland
1 The Crescent
Boscombe
Bournemouth
Dorest

Dr J Hutchíns
1628 l^Jimborne Road
Kinson
Bournemouth
Do res t

Dr A Singh
1206 Christchurch Road
Bournemouth
DorseL
BH7 6DY

Dr tJ Adams
454 Lea Bridge Road
London
E10

Dr T H Staunton
88 Aldersbrook Road
Manor Park
London
EL2
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Dr F Mitchell
38 Forest Road
Loughton
Essex

Dr J Arustu
St James Health Centre
I^Ialthamstow
London
ET7

Dr Gonsai
179 Cumberland Road
P 1 ais tow
London
E13

Dr Gi11
72 Chadwell Heath Lane
Chadwell Heath
Essex

Dr G S Saini
The Surgery
2 Lynwood Drive
Romford
RMs 3QL

Dr T K Drought
0akfield House
Low Westwood
Newcas t 1e-upon-Tyne

DrJSGMary
Health Centre
Albion Street
Brierley Hill
1"1 Midlands

Dr 0srin
87-89 Abbey Road
London
N1.¡8

Drs Hourihone & 0'Rei1ly
Hough Lane
WombweIl
Nr Barnsley
Yorks

I



Drs l,Iintrop & Percival
126 Newland Avenue
Hu11
n Humberside

Dr S Kundy
Bransholme Health Centre
HUI I
N Humberside

Dr Somerville & Partners
Sydenham House
Boulevard
Hull
HU3 2TA

Dr K B Swain
460 Oldpark Road
Belfast
BT14 6QG

Dr Benj amin
Health Centre
Fi I fach
Goch
Nr Tonyrefail
Rhondda
Mid Glamorgan
South Wales
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Dr Roberts
The Surgery
Bowling Green
Constantine
Nr Falmouth
Devon

Dr M S l^/illiams
100 Meneage Street
Hels ton
Cornwall
TR13 8RF

Dr Aukland
The Parade
Liskeard
Cornwall

Dr R C Cook
The Health Centre
Callinglon Road
Salt ash
Cornwa 1 I
PLT2 6DL

Dr F D Skerrett
Health Centre
Par
Cornwall

Manor Surgery
Chapel Street
Redruth
Cornwal I

Dr Knox
Medical Centre
St Anthony's Hospital
Cheam
Surrey
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Dr l^lilson
Surgery
Gt Massingham
Norfolk

Dr R Redman
Surgery
Church Walk
Burnham Market
Norfolk

Dr A L Heath
96 London Road
Kings Lynn
Norfolk

Dr C M Signy
Surgery
Cromwell Close
Hethersett
Norfolk

Dr D Hughes
Surgery
Park Lane
Reepham
Norfolk

Dr J Morgan
113a Reepham Road
Norwick
Norfolk

Dr P E Snape
26 Abbotswell Crescent
Aberdeen

DrJAGBeattie
Health Cent.re
Constitution Hill
Inverurie
Aberdeenshire

DrTNNMacleod
526 King Street
Aberdeen
AB9 2RS
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Dr F P Howarth
Dyce Health Centre
73 Altonrea Gardens
Dyce
Aberdeen

Drs S J Wilson, J Maitland
Rosemount Surgery
1c Mount Street
Aberdeen
AB2 4RA

Dr J Taylor
Dyce Health Centre
73 Altonrea Gardens
Dyce
Aberdeen

Sandy Lane Surgery
Sandy Lane
Pres ton
PR5 1EB

Dr tI Rand
Holmeside Medical Centre
142 Armslrong Road
Newcas t 1e-upon-Tyne
NE4 8QB

Dr A C Medhi
495 Welbeck Road
Newcastle-upon-Tyne

Drs T Lunn, J S Lunn, L F White
104 Cauldwell Lane
Monkseaton
Whitley Bay
NE25 8ND

Dr R Murphy
Health Centre
Mondicar Terrace
Blythe
Northumberland
NE24 2NJ
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Dr A Hirani
49 Doncaster Road
Leics

DrsBMistry,RThakor
2 Conway Road
Leics

Dr Hamill
Pasley Road Medical Centre
Pasley Road
Leics

Dr H V Trivedi
L22-L24 Parker Drive
Leicester

Dr Barrow
Latham House Medical Centre
Latham Street
Melton Mowbray

Dr E C Cawte
Health Centre
High Street
Ibstock
Leics

Dr N C Chakrauorty
Market Street Practice
Tonyfelin Surgery
Caerphil ly
Mid Glamorgan

Dr H N Williams & Partners
St David's Clinic
3l-32 Clytha Square
Newporl
Gwent
NPT 2XY

Dr J Costello
182 Commercial Street
Newport
Gwent
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DrJHWakley&Partners
Church Lane Surgery
New Romney
Kent

Dr R B Kumar
The Surgery
London Road
Teynham
Sittingbourne
Kent
ME9 9QR

Dr D Colledge
The Surgery
Hamstreet
Ashford
Kent
TN26 2NJ

DrWDuncan&Partners
Abbey Health Centre
Arbroath
DDll lEN

Drs C King, Holford & Partners
The Surgery
Bishops Cleeve
Chelt enham
Glous

Dr N Hunt
Chiseldon Surgery
Station Road
Chiselden
Swindon
I^Ji lts

Dr W Lothian
Leonards Avenue
0t ford
Nr Sevenoaks
TN14 5RB

Dr N J Ferguson
Postern GaLe
Rye
Sus s ex
TN31 7AP
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Drs Parry, Evans & Rafla
Bron Meirion
Penrhyndeodraeth
Gwynedd
LL48 6AL

Drs Murfin, Bishton, Davies & Clarke
HealLh Centre
Tyvryn
Gwynedd
LL36 OAT

Drs Boyns, Evans, Morris & Jones
Canoifan Gwasanaethau IechYd
Health Services Centre
Blaenau Ffestiniog
Gwynedd
LL41 3DhI

Drs Roberts & Jones
Meddygfa
Canoifan Iechyd
Y Bala
Gwynedd

Drs Daivies, hlilliams, Haworth & Hassan
Minfor
Barmouth
Gwynedd
LL42 7DY

Drs Roberts,
The Surgery
Caerffynnon
Dolge 1- lau
Gwynedd

Ogden & Bradley

Dr F D Clayton
170 Plymyard Avenue
EasLham
Merseys ide

Dr R E Fallowfield
270 Woodchurch Road
Bi rkenhe'ad
Mers eys ide
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Dr ì'fercer & Partners
The Medical Centre
Cookham Rise
Berks
SL6 gHX

Dr B J Ranscombe
Skimped Hill Health Centre
Skimped Hill Lane
Bracknell
Berks
RG12 lLH

DrDMVFitzgerald
Linden Health CenLre
9a Linden Avenue
Maidenhead
Berks
SL6 6JJ

Dr Lobacz
The SurgerY
King Street
Barton-on-Humber
S Humberside

Dr S Chadderton
95 ì'fonks Road
Lincoln
Lincolnshire

Dr K Collet
2 Littlefield Lane
GrimsbY
S Humberside

Dr D S Tucker
Maywood SurgerY
180 Hawthorn Road
Bognor Regis
West Sussex

Dr F U Rehman

20 SudleY Road
Bognor Regis
LIest Sussex
PO21 lEU
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Dr R G Palmer
102 l^lorth Road
Pound Hill
CrawleY
Sus s ex
RH1O 4DX

Dr 0 Hinds
Health Centre
MountjoY Road
Omagh
N lreland

Dr M Baird
7 Wakegreen Road

Moseley
Birmingham

Dr P J Travis
Grove SurgerY
3 Grove Road
Solihull
Birmingham

Mr E LeYton
8 Union Road
ShrileY
Birmingham

Dr M S Swani
2ó5 Baldwins Lane
Hall Green
Birmingham
828 ORF

Dr P Moore
Down Patrick Health Centre
Pound Lane
Down Patrick
Co Down
BT3O 6HY

Dr Khalique
The SurgerY
Giltbrook
Nr Eastwood
Notts
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Dr N P Hannah
10 Cavendish \daY

Mickleover
Derby
DE3 5BJ

Dr Venables
Riversdale
59 Bridge Street
Belper
Derby
DE5 lAY

Drs Gusda & Mahanla
SurgerY
NewthorPe
Eastwood
Notts

Dr Chambers
19 Chilwel1 Road

Beeston
Notts
NGg lEH

DrsSinha&0PRawal
Charnwood Street
Derby
DE1 2GT

Dr R Natham
Ilkeston Health Centre
hrhite Lion Square
Ilkeston

Dr Sagar
Church Walk
Eastwood
Notts
NG16 3BH

Dr J L Filer
ùIedical Centre
Horsley l,loodhouse
Derby
DE7 6AU
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Dr B Houston
1446 London Road
Leigh-on-Sea
Essex

Dr D C Maclnnes & Partners
The SurgerY
Newarthill
Lanarkshire

Dr C !ü Tibbott
4 Downing StreeL
Farnham
Surrey
GUg 7PA

Dr T Richardson
50-52 High Street
Epsom
KT19 8AW

Dr H 0 Davies
The SurgerY
Kinnel Avenue
Abergele
CLwyd

Dr G P Williams
Clarence House
Russell Road
Rhyl
Clwyd

Dr Beavis
26 High Street
Wanstead
London
E11

Dr I R Sinha
529 Romford Road
London
E7

Drs Rav & Bhutenhara
272 F'u]-well Avenue
Hainhault
Essex
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Dr Segal
40 Cameron Road
Seven Kings
I 1 ford
Essex
IG3 8LF

Dr G Harris
135 High Road
Chadwell Heath
Essex

Dr Mutimer
"Maranathatt
166 Tonbridge Road
Maidstone
Kent
ME16 8SR

Dr Mackay
Surgery
New Durham Road
Annfield Plain
Stanley

Dr P K Chakrabartu
14 Ednam Road
Goldthorn Park
WolverhamPton
WVA 5BL

Dr Calderwood
25 Tower Hill
Gt Barr
Birmingham
84 1LG

Dr J Shah
67 Church Street
DarlasLon
hr Midlands

Dr D H Cutler
Regis House
CausewaY
Rowley Regis
W Midlands
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Dr G Williams
400 High Street
West Bromwick
W Midlands

Dr E Maguire
279 Antrim Road
Be1 fas t
BTI5 2JZ

Dr G Pye
Kampden Lane
Chalfont St Peter
Bucks

Dr K Moore
Health Centre
Church Road
Thornton
Blackpool
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Dr C Monkhouse
Grange End
St Peters Port
Guernsey
CI

Dr H Lacey
Surgery
Thieves Bridge Road
Watlington
Kings Lynn
Norfolk

Dr I'r/ Marshall
56 Richardson Road
East Bergholt
Suffolk

DrCKRao
Audley Shopping Centre
Audley Range
Blackburn

Dr Pearston & Partners
Walker Medical Group
Church Walk
tr{a1ker
Newcas t 1e-upon-TYne

DrRNixon&Partners
The New Surgery
Toothi I 1
Swi.ndon
1^/i 1ts

DrJJdeJode
The Surgery
Lane End
High l"lycombe
Bucks
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Dr A H Bowen
Church Corner House
283 Main Road
Southbourne
Emsworth
Hants
PO1O 8JG

Dr Khalique
The SurgerY
Giltbrook
Nr Eastwood
Notts

Drs A T Heron, A R Ali, N J SParrow
Stapleford HealLh Centre
Stapleford
NotLs

Dr Gupta
107 Brentwood Road

Romford
Essex

Dr Kumar
434 Lodge Avenue
Dagenham
Essex

Drs Farrukh & Chaudhuki
47 Upton Lane
Fo res tgate
London E17

Dr T K Ghosh
284 Porters Avenue
Dagenham
Essex

Dr N Hayton
35 St StePhens Road
London
E3

Drs Nicholson, Dunkley, Frazet & Perry
32 Devon Road
Sutton at Hone
Nr Dartford
Kent

ü
iÈ

Tt

I

I

í

I

I
I
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DrJMdeBene
50 College Road
Maidstone
Kent

Dr M ShettY
Health Centre
Delce Road
Rochester
Kent

Dr P J Wright
Blemont SurgerY
Broomside Lane
Belmont
Durham
DH1 zQP

Dr S Charlton
29 CorPoration Road
Darlington

Dr Pillai
Fariways
279 Easedale Gardens
Wreckenton
Gateshead
NEg 7EE

The Health Centre
The Concourse
London
NI^I9

Health Centre
Crawford Avenue
!,Jemb1ey
Middlesex

Dr M Taylor
13 Blackmoor Road
Hudders field

Dr T D Swift
46 Church Street
Paddock
Hudders field

$
T
,r

'i

I

I
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DrPKDas
714 Woodhouse Hill
Fartown
Hudders field
I^l Yorks

Dr S French
Health Centre
Withersea
W Yorks

Dr Kiernan & Partners
265 Beverly Road
HuI 1

Dr Goni
Heallh Centre
Gardens Lane
Conisbrough
S Yorks

Dr I F Pinder
Health Centre
Welbeck Street
Castleford

Drs Curtis & Jarvis
58 Butt Lane
Leeds
12

Dr D W Forrester
Shaftsbury Medical Centre
480 Harefells Lane
Leeds
LS9 6DE

DrsS&DMinocha
Airedale Clinic
The Square
Castleford

Dr P H Yorke
Health Centre
Rainworth
NoLts
NG2]- OAD

I

r
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DrJRSavage&Partners
The Surgery
SouthweIl
Notts
NG25 OEP

Dr Evans & Partners
29 Court Road
Barry
S Glamorgan
Wales

DrGHAdams&Partners
Carnondean Health Centre
Livingstone
I,J Lothian
EH54 gPY

DrTHannah&Partners
Whi¿burn Health Centre
64 West Main Street
Whitburn
W Lothian
EH47 OQU

Dr G H Ferguson & Partners
Broxburn Health Centre
Holmes Road
Broxburn
W Lothian
EG52 5JL

Dr Harley
Lawson Street Health Centre
Stockton
Cleveland

Dr Davidson
Health Centre
Coatham Road
Redcar
Cleveland

Dr Thorburn
Health Centre
Oakworth Road
Harrison
Kennedy
KeighLey
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DrsPJDennis&Gibson
Dywley House
Nev¡market Street
Skipton
W Yorks

Northenden Health Centre
489 Palatine Road
Northenden
Manchester
t422 4DH

Dr CaPrio
173 Mouldreth Road
|fanchester 14

St Chard's Health Centre
The Dimbles
Lichfield
Staffordshire
WS13 7JP

Dr J KenYon
274 Havant Road
Drayton
Portsmouth
Hants

Dr B Webster
The Health Centre
E1m Gove
Hayling Island

Dr T Thomas
Health Centre
Civic Centre Road
Havant
Hants

Dr N Hojanjonis
69 Bury Road
Gosport
Hants

Dr M J Dunton
2334 Brook Lane
SarisburY Green
SouthamPton
Hants
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Dr P Evans
Jubilee SurgerY
Barry's Meadow
Titchfield
Hants

DrBPollard&Partners
The Health Centre
Embankment Road
Plymouth

Dr },liIlard
Plympton Health Centre
Plympton
Devon

DrRHall&Partners
Health Centre
Market Place
Hadleigh
Suffolk

Dr I Johnstone & Partners
22 Bridge Street
Musselburgh
Edinburgh

DrJLReeks&Partner
Health Centre
Preston Road
PrestoPans
E Lothian

DrRETGeorge&Partners
The SurgerY
17 Bridge Street
Musselburgh
EH21 6A8

DrMPM¿her&Partners
The SurgerY
Market Place
Atherstone
Warwick

Drs HeaPe, Patel & Nagi
57 Leicester Road
Bedworth
Warwick
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Dr J Harrison
Hinckley Health Centre
tlinckley
Leics

Drs M J Britton, E M Bridger, P D Wharin
30 Newlands
KeLtering
Northants

Dr Sansome
The Surgery
23 Kingsway
Braunstone
Leics

Dr R Cartmel
15 Main Street
Ailsworth
Peterborough
PE5 7AY

Dr Henchy
Bretton Health CenLre
Rightwell
Est Bretton
Peterborough
PE3 8DT

Dr ì,faxim
24a Orchard Road
Melbourn
Nr Royston
Herts
SG8 6HH
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Dr Dymond
1a Glebe Road
London
st"t13

Dr I Nisbett
The White House
Fe1twel1
Norfolk

Dr B Boyle
Broughton House
1 Wilson Square
Harles ton
Norfolk

Dr A Caro
Brick Kiln Cottages
Daffy Green
Bradenham
Thetford
rR25 7QG

Dr P W Harper
23 Withard Road
Norwick

Dr S Id Kahra
24 Hawthorne Road
Gos forth
Newcas L1e-upon-Tyne

Dr D T Lipman
Betts Avenue Surgery
2 Betts Avenue
Newcastle-upon-Tyne
NEls 6TQ

DrKsSKrishnamurthy
13 Pryce Street
Mountain Ash
Cardiff
Mid Glamorgan
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DrDAVBarker
Roy Evans House
15a Station Road
Epping
Essex
ct'l16 4HG

Dr A B Bevan
The Surgery
Annandale
Mutton Lane
Potters Bar
Herts
EN6 2AS

Dr Allenby
Warlingham
Surrey

DrAGHGreen&ParLners
The Clinic
East Donnington Street
Darvel
KA17 OJR

DrJCleland&Partners
The Clinic
Mauchline
Ayrshire

DrINotmam&Partners
18 Nor¿h Avenue
Cambusland
Glasgow
G72 8AT

DrsSSTomar&Osman
Health Centre
College Street
Leigh
Lancs

Dr Craig & Partners
The Health Centre
Duncan Street
Greenock
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Dr P M l^latkinson
39 Boulevard
Weston SuPer Mare

Drs M T WYatt & P MaksimczYk
13 Clarnce Road East
Weston SuPer Mare

Dr Young
Ball Tree SurgerY
Western Road North
Sompting
Lancing
W Sussex
BN15 9UX

Drs Gordon, Turner and Morgan

HealÈh Centre
Pond Road
Shoreham-nY-Sea
W Sussex

Dr C A Sullivan
Strabane Health Centre
Upper Main Street
Strabane
Co Tyrone
N Ireland

Dr T C Torrance
The Cander Centre
17 King SLreet
Stonehouse
Lanarkshire

Dr D R Kulkarni
Health Centre
Galleries
Washington
Tyne & l{ear

DTSCRaY
Health Centre
Whitmore Reans
\^Iolverhampt on

33



Drs Rikki & Rikki
279 PresLwood Road
I^lednes f ield
1.{o lverhamPton

Drs Daily & Mort
Surgery
Church Road
Cowley
Midd I es ex
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Dr Mcleenon
Dicconson Terrace
Lytham ST Annes
Lancs

Dr M Page
Health Centre
London Street
Fleetwood
Lancs
FY7 6HD

Dr Dwyer & Partners
167 North Road l^Ìest
Plymouth
Devon

Dr l^Iatson
Central SurgerY
Sussex Road
Gorleston
Great Yarmouth

Dr Neogi
Westbourne Road
Leicester

Dr P N Bryson
Health Centre
190 Duek Street
Sheffield 2

DrlrtEDMarkland
Aboyne House
48-50 High Street
New Romney
Kent
TN28 8AT

Dr S A Coomber
471 Oxford Road
Reading
RG3 lHG
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Dr J F Mulhearn & Partners
Woodside Health Centre
Barr Street
Glasgow
G2O 7LR

Dr I Cathart
Viewfield Medical Centre
3 Viewfield Place
S terl ing

Dr A J StePhen
Medical Centre
46-62 Bank Street
Alexandria

DrNGillani&Partners
Abronhill Health Centre
Pine Road
Abronhill
Cumbernauld
Glasgow
G67 3BE

Dr A Carvalho
7 Southwood Road
Cove
Farnborough
HanLs

Dr Symons & Partners
The Symons Medical Centre
5 Frascati hlay
l4aidenhead
SL6 4Á,8

Hea1th Centre
Luise Road
Birmingham
2T

DrPJHackett&Partners
The Health Centre
Coalis land

Dr B G Patterson
30 Cregagh
Bel fas t
BT6 9EU
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Dr Jacques
Health Centre
Gotham Road
East Leak
Loughborough
Leics

Dr J Jeffries
52 llimPole Street
Colches ter
Essex

DrENDuncan&ParLners
The SurgerY
John Street
Bel lshi I I
Lanarkshire

DrJGHill&Partners
Health Centre
Lanark
ML1l 7JT

Dr Williams
The SurgerY
Kingston Avenue
East HorsleY
Surrey
KT24 6QT

Dr H O'Donnell
The Health Centre
Brightwetls Road
Farnham
Surrey
GU9 8DJ

Drs Tower & Child
194 CaPcehill Road

Smethwick
Birmingham

Dr C K Patel
32 Sandwell Road
\^lest Bromwick
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Dr Whitehouse & Partners
The Surgery
SL AusLell
Co rnwa I 1

Drs Das, Macdonald & Draper
4 Fordbridge Road
Ash ford
Middlesex

Dr M Barretl
Lister House
The Parade
St Helier
Jersey

Dr M D Rossage
15 Crown Road
Great Yarmouth
No rfolk

Dr P M Leaney
Health Centre
WestpoLtergate
Norwich
Norfolk

DrsADJones&Eckersley
HealLh Centre
Mount Street
Dis s
Norfolk

Dr C A Campbell
Health Centre
Thorpe
Norv¡ick
Norfolk

Dr D J Leeming
14 School Road
Drayton
No rwick
No rfo Lk
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Dr Glennie
Health Centre
Brunswick Park Road
1^/ednesbury
W Midlands

Dr A Suri
134 Dalkeith StreeL
Walsa11
W Midlands

Dr M \,rrelch
Health Centre
Cross Street
Dudley
W Midlands

Dr M S Littlewood
22 Midland Road
Roys ton
Barns ley

Dr W J C l/ilson & Partners
Portglenone Health Centre
Rasharkin Road
Portglenone
Co Antrim
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Dr J Wignall
Lytham Road SurgerY
Fulwood
Pres ton

Dr Cummings
17 Osborne Road
Newcas t1e-uPon-TYne

Dr B F Halatt
Medical Centre
636 Gledles Road
Shef field

Dr Parton
53 Circuit Lane
Reading
Berks

Dr H V Parry
45 Wellington Square
Hastings
E Sussex

Dr E Mclaughlin
11 Dunbeth Road
Coatbridge

Dr A S Forsythe
Parkhead Health CenLre
101 Salamanca Street
Glas gow
G31 5BA

Dr J Browning
Parkhead Health Centre
101 Salamanca Street
Glasgow
G31 5BA

- 39 -



Dr A V QuigleY
Rutherglen Health Centre
130 Stonelaw Health Centre
Rutherglen
Glasgow
G73 2PQ

Dr Haselden
The SurgerY
125 High Street
Odiham
Hants
RG25 1LA

Dr A N Aerma
319 Vicarage Road
Birmingham
L4

Dr P Glover
65 High Road
Rayleigh
Es sex

Dr llurraY
1 St John's Road
London
E6

Dr Pathak
35 Stroud Avenue
Romford

Dr J Caplan
Pallion Health Centre
Pallion
Sunderland

Dr J Anderson
The SurgerY
13 Pleasant View
BurnhoPe
Durham
DH7 OBA
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DrGAMDiak
The SurgerY
Denmark Street
Darlinglon
Co Durham
DL3 OPD

Dr M W Mills
444 Kingstanding Road

Kingstanding
Brimingham

Dr C M GwYnn

I.IordsleY Green Clinic
Wordlsye Green

Dr I A Shah
99 lrlaterloo Road
WolverhamPton
1^I Midlands

Dr C Parmer
68 hlednesburY Road

Walsall
W l'lidlands

Dr 0 F Walden
444 Oakwood Lane
Leeds 8

Dr BhandarY
20a Shafton Lane
Leeds

Drs Bover & Janik
South Milford
S Yorks

DrsREGSloan&JDLee
Tieve-Tara
Airedale Drive
Airedale
Castleford
wF10 2QS
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Dr Dent
312 Fulford Road
York

Drs P J Crosbie & R Stevenson
Whiteabbey Health Centre
95 Dough Road
Newt onabbey
Co Antrim
N1

Dr B D Sheehan
Health Centre
Dyfed Road
Neath

DrsGSGraham&WGCarlow
The Health Centre
Mid Street
Bathgate
\^l Lothian

Dr McGrath
Thornaby Health Centre
Trenchard Avenue
Thornaby
Nr Stockton-on-Tees
Cleveland

Dr E Ward
Townhead Surgeries
Settle
N Yorks
BD24 9JA

Dr A K CadamY
Health Centre
Holme Lane
Cros shills
Keighley
Yorks
BD2O 7LG

Dr McNeilly
Hinckley Health CenLre
Hill Street
Hinckley
Leics
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Dr S C Taylor
Soham Helath Cenlre
Soham
Cambs

Dr J R Pace
104 Eastfield Road
Peterborough

Dr Khiani
38 Clarendon Street
Bedford

Dr S R Cakebread
Health Centre
Shefford
Beds
SG17 5AU

Dr D K Dutta
The Surgery
Levitts Road
Bugbrooke
Northants
NN7 3QN

Drs B K Lane & D SaParamadu
4 Lansdowne Road
Bedford
MK4O 2BU

Dr N R Brookes
4 de Parys Avenue
Bedford

Drs Lamba Rao & Armugam
l.Ieston Favell Health Centre
Northampton

Dr J R Coffey
The Surgery
Weedon
Nr Daventry
Northants
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Drs Makhani & Morton
3 Kingsthorpe Grove
Northampton

Dr J G Rider
7/8 Eastside
Hutton RudbY
Yarm
Cleveland
TS15 ODB

Dr Rautitshek
The Surgery
Main Street
Hiddington
Nr Ilkley
ht Yorks

Dr Coley
2 Burlon Drive
Poynton
Cheshire

Dr Bose
Health Centre
Donning Street
Tunstall

Dr J Cooper
Earnswood Medical Centre
Victoria Street
Crewe
Cheshire

Dr R J Fitchford
The Surgery
Chestnut Walk
Stratford-uPon-Avon
Warwickshire
CV37 6HU

Dr R C Spires
Davenal House
28 Birmingham Road
Bromsgrove
861 ODD
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Dr Trueman
The Surgery
28a Avenue Road
Malvern
Worcs

Dr S Lansdovm
17 Grosvenor Road
Paignton
Devon

Dr Froment
Rothwell Health Centre
Bridge Street
Rothwel I
Northants

DrsRPrahbu&DBox
Wellingborough Medical Centre
Wel 1 ingborough
Northants

Dr Sharp & De

l./el I ingborough
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APPENDIX 2

Training programme



Int roductlon

The purpose of thls gulde ls to enable you to become famfllar and
conversant wlth the study program. It has been complled on a step by
step basls and checkllsts have been lncluded to clarlfy possfble problem areas
that you may encounter.

The settlng up of the equlpment and hoq¡ to connect lnto the service should
have been successfully conpleted.

Thts gufde assumes you can connect lnto the service.

The sectlons to be covered r¿111 be:

ConnecËlng Eo the study program
CompleEe a patienE vf-slt assessment
Withdraw a patfenË from the sEudy
Look up doctor study progress
Look up patient deLails
Send and view a message
Amend own password

Special Conslderation

The training program requÍ.res entry of the prefíx ZZ.
and you are accepted into the program Lt means you have
service option.

If you do noE entet ZZ
selected the live

(
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Connectfng to the SCudy Program

Followlng the successful enEry of and f3 you wfll be requfred
to enter your user number and password. Both must be enCered correctly and
you have only II{O attempts to geE f t rl-ght.

Actlon Comment

Enter your user number and press
Return

Enter your passú¡ord and press
Return

Key 1 Return
or
Key 2 Return

The progra¡n w1ll dlsplay a dash to
fndfcate a character as been recorded.
If ln doubt key ** and re-enter the number

If successful the next screen s¡fll crelcome
you and lndicate when you last used Ëhe
service

If unsuccessful you wlll have a second
at.tempË to reenEer both the user number
and password

Ttre next screen v¡ill h- "he
sign on

(



Study Program Sfgn On

Study Llve Servfce

You wlll have entered I ReËurn from the prevfous screen. The top left hand
corner of the screen wlll dlsplay
Co Medfca Systens.

The Medical Controller wfll have allocated to you an ldentlty and system
number, and a personal password. You r¿111 have THREE atEenpts to enter the
lden¡lty or system number, and password correctly- Successful entry w11l take
you to your Welcome MaÍn Index.

Should you be unsuccessful, the program r¡ill request re-entry of both, the
fdentity or systen number, and passú¡ord. Three unsuccessful aEtenpts and you
wl11 be dfsconnected from Ëhe program and requested to contact the Medical
department aE Bayer, NewburY.

Study Training Program

You will have entered 2 Return from the prevlous screen. The top left hand
corner of the screen v¡111 display

Traíning

When you wlsh to
must be prefixed
remaíns the same.

enter the
by ZZ egz

trainlng program your ldentl.ty or system number
ZZ Ið,entl-ty or ZZLOO. Ttre personal password

All Ínformatlon entered under "ZZ" :'iíLL be for trainÍng only to enable you to
become faniliar with the Program.

You wÍ1I have THREE aEtempËs to enter the ZZ l.de¡títy or ZZ system number' and

personal password.



CompleÈe a patlent visft assessment

The steps fnvolved ç¡111 be

PaÈlent selectlon and accepEance lnto the study
Vlsft I detafls
Vfslt 2 detafls
Vlsit 3 detalls

PIease follow and complete the demonstratlon sequeûce.

Patfent selecClon and acceptance Lnto the study

Actlon

From Èhe l,Ielcome Main Index
- Key I and Press Return Next screen "patlent details"

- Enter these decails
PatlenE doctor idenÈity = ABCDI
Sex=W
Change to M or F
Age = 2O to 69

L23 message - check sex status

Enter 71 or over and L23 message
Withdrawal patient - too o1d

Weight on kg = 45 to 110 For nuubers 100, enter number and
press Return

HeighE in cro = 150 to 25O
Smoker = N

Recently stopped = N
Ilypertension newly dfag=¡
Years/Ìfonths f irst diag=gtr¡".
Return and 6 to L2
Medical history = ¡
Key 1 to contfnue = I

Pre-entry detalls consists
seven(7) mandatory questÍons
to be ansçrered as Y=Yes N=No

Questfons will be on tero
screens

Enter these deÈails

Comments

EnterY=YesorN=No

If Y=Yes detalls w111 be requfred
Next screen wfll be Pre-entry detalls

All answers Eust be correct for
patient selection

One fncorrect response may be
corrected; two or more qrtIl wfthdraw
the patienE automatlcallY

L23 message "check caCegory 3 or
wlthdraw patlent"

l=N
2=N
3=Y

a
a
a

Q3 = change Y to N

Q4=N
Key I to contfnue Press II dlsplayed by thc system.

or Return to move on.
Next screen ç¡fll be questlon l

I or Return

5



Actfon

- Enter these detafls
Q5=N
Q6=N
Q7=Y
Key I to continue = I
or Return

Enter these detalls
Date ffrst readlngs = 010785

SBP = 150
DBP = 110
I{R = 95

Date second recordlng - 160785
SBP = 145
DBP -- 110
HR=95

Key 1 to conflrn = I or Return

Comment s

NexË screen w111 be "Prelentry to
s tudy "
At chfs stage patlent selecËed buÊ
not accepted lnt,o study. Thfs wfll
be dependent upon blood pressure.

Note patlent ldentl-ty and the number
generaÈed by the systen for thls
patient

PaÈienË w111 be accepted into study

(



Vlslr I detalls

There wlll be four (4) sectlons to be completed

Concomltant dlsease
Concouritant medfcatfon
Pre-study slde effects noted
Treatment detafls

Concomltant nedlcaËlon wfl1 be a summary screen llnked to seven (7) ¡nore
detalled screens. Access and sequence wlll be dependent on the selectlon 1f
any from thÍs screen.

Action Comments

Vlslt I details The screen v¡ill be
"Concomi tant-Dl sease "

Enter these detalls

Date of visit = todays date
unless changed

Ql Angina = Return
Number of months = Return
Q2 Myocardial InfarcÈíon = Y
Nu¡nber of uronths = 2

Change 2 to 3 or more
Q3 = Return

Q4 = ReÈurn
Q5 = Return
Q6 = Return

Key I to conEinue
or Return

I

Concomitant Medicatfon

Last visít s¿ill be date of 2nd
recording
Change Eodays date to maËch 2nd
recording date 1f a 3rd recordlnP
for todays date is not required.

No data required

L23 message "Wlthdraç¡ Patient MI'
withdraç¡al/exclusion criterf a

If Y is entered L23 nessage will
be displayed

Next screen w111 be
"ConcomlEant Medication"

f.Ihen Y is enEered agal-nst a

category group the progran w111
route to Èhat screen decalls.
If no Y entries have been made
the program will sequence to the
next screen "Pre sËudY
sfde-effects noted'

Press return to move the cursor
onto the next line

- Enter these detalls
Dluretfc
B-blockers
Comblnat lon
Other antl-hypers
Hypoglycaemlc agents
H2 antagonlsts
Other

= Return
=Y
= Return
= Return
= Return
:Y
: Return and

Re turn
Ì

.t

'ltl
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Act fon

Key I to contlnue = I or return

B-blockers - enter these detalls

- Select two llsted drug by
entry of Y fn the ffeld

- Press Return to move onto the
next field

- Patfent wl-thdrawal = Y

H2 antagonfsts - enter these deËafls

- Select 0, 1 or 2 drugs by entry
of Y 1n the ffeld requfred

Key 1 to continue = 1 or Ret.urn

Comments

B-blockers and H2 antagonlsts
have been selected. Ttre program
wlll sequence vla these screens

Program wlll only allow two
drugs to be ídentlffed

In thfs lnstance the next screen
r¿111 be H2 antagonlsts

Next screen w111 be "Medication
Reactlon"

*I

U
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Actlon

Medfcatlon Reactfon - enter these
de tail s

Comment s

Press return to move onto the ne
fleld or enÈer number (1-4) to
lndicate the lntenslty of the
fdentiffed slde effect

Note thls screen 1s for
treatment f nfornatlon.

pre-study

Next screen wl11 be "Treatment
Detalls Vl"

SBP, DBP, HR will only be require'
ff the second recordlng date 1s
not the same as todays date as
entered fn Concomitant disease.
If these recordings are required
the screen fíelds will be blank;
if not the progran wfll redispla¡
the entered details.
These details may be changed and
accepted as a third recordlng =
VisiE I details.

Press Return, Return, Return to
skLp over these fields.

Note date of next vlslC

0n1y at thls point will vlsit 1
detafls for this patient be
conflrmed and the records
updated. InformatÍon has been
checked and validaEed 1n the
sequence but not confirmed until
this decislon command.

If the vlsit I detafls are
cancelled, you wlll have co
re-enter the detatls. Select
optfon 2 and enter the patfent
system number f rom the f.Ielcome
Maln Index

Selec t
enter

tr¿o slde-effects and
(1-4)

Other Press Return and Return

- Key I to continue I or Return

Treatment Details Vl = enter these
detafls

Vislt 1 recordÍngs

Displayed SBP = Return
Displayed DBP = Return
Displayed HR = Return

Tablet given to patlent = 56

Key I conflru record = I

A1Èernatlve declslon
Key 0 to cancel

I

li
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Vlstt 2 Detalls

To enter vislt 2 detalls for a patlenÈ, select option 2 and, enter the
syscen number for the patient (01-99) ln the [,lelcome Mafn Index. The sysËem
wlll automatfcally tdentlfy the correct vlslt for the patlent, dlsplay the
ffrst screen and lndfcate the vlslt status (ln thfs case vlslË 2)-

Three sectlons requlre coupletfon
S¡rmptour details
Treatment medlcatLon reactlon
Vlslt 2 treatment detalls

Actfon Comment s

(

Symptoor deEalls - enter these detalls.
Todays date = 3f0785

SBP = 140
DBP = 100
HR =90

Concomltant Medlcatfon change N

Key 1 to continue 1

Treatment Medfcatíon Reaction -
enter these detafls

- Select one síde-effect and enter
a 1 or 2 for lnÈenslÈy

- SelecÈ one sÍde effect and enter
a 3 or 4 for lntensity

- Enter 7 ln "System [.Ilthdrawn
Alert' screen to return to
Medicatlon Reactlon to amend
the date

NoE more than 35 days forward of
Iast vlsÍt date, or the patfent
ç¡ill be r¿ithdraq¡n by the program
at the end of the visit 2 record

If Y 1s entered, the program will
route to Concomitant Medication
surnmary and the doctor can enEer
the changes.
If Y has been entered in error, 0
cancel/lndex will return Ëhe
doctor to thls screen and
redisplay the details

Next screen will be "Treatment
Medication Reaction"

Key 0 w111 cancel the vlsit
record and lE v¡ill have Eo be
re-entered.

You wlll be routed to Èhe system
ç¡lthdrawal alert for thls patient
because a severe (3) or
intolerable (4) side effect has
been noted.

If you enter l,
be wlthdrawn

the patient wl1l

If you key 8, the fnformatlon
will be recorded, but the Patlenr
wlll not be wlthdrawn. The next
screen wlll be "Vlslt 2 Treatment
detalls.

I
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Actlon

Change the enÈered 3 or 4 to
L or 2 or press space bar to
delete the entry fron che fleld

Press Return untfl cursor ls ln
optf.on box, and enter 1 or press
Return lf 1 ls dfsplayed.

Vfsft 2 Treatnent Detalls - enter
these detafls

- Tablets returned - None so press
Return

- Tablets given to patient = 120

- New sLgns Y

- DeÈai1s enter Patlent reported
several nose bleeds - press
Return to flnÍsh

- Key 1 to confÍrm = 1

Comments

Next screen wfll be "Vlsft 2
TreaEmenÈ Detalls".

NoËe change in dosage from 20 to
40 mg bd, because Ehe DBP
recording was greater than
95nm I{¡¡-

Visft 2 detafls r¡ilI now be
confirned and records updated.
You w111 be returned to the
Welcome Maln Index.



VlslÈ 3 Details

To enter vlslt 3 detalls for a paElent selecE optlon 2 and enter Èhe

sys¡em number for the patlent (0f-99) ln the I'lelcome Maln Index. The sysEem
wlll automatfcally ldentffy the correct vlslt for the patlent, dlsplay the
ftrst screen and lndfca¡e the v|slË status (ln Ehfs case vlslt 3).

sectlons require compleElon slmflar to vlslc 2

Symptom detalls
Treatment medfcaElon reactlon
Vfslt 3 Treatment detalls

The program wlll follow the Concourltant Medicatlon reactlon sequence 1f
actlvated.

Action Comments

VislE 3 syurptom details - enEer
these detalls

Todays date = 300885
SBP = 120
DBP = 95
HR=85

Concomitant medicaÈl.on changed = N

Key 1 to continue 1 Next screen v¡ilI be "Treatment
medication reaction"

Treatment Medication Reaction -
enter these details

Three

- Press ReEurn until the cursor
is fn the option enËry field

- Key I to continue = 1 or Return

Vlslt 3 Treatment DeËafls -
enter these details
- Tablets returned bY Patient

and press Return
6

- PaCfent contlnue treatment Y

- Press Return and Return to
move onto New slgns?

- New sfgns? = N

- Press Return and Return to
movc onto Patlent assessment

- Assessment? = 1

No slde effects Eo rePort

2 character enÈry ffeld. 10 or
nore s¡111 rnove Ehe cursor onto
the next ffeld.
If N=No ls entered, decalls wlll
be requlred.

Vtstt 3 detalls r¿1lI he conf lrme<;

and the records updated
The assessment for chc Patfent
has now been.completed

I- Key I to confirm



Practfcal Exercfse

Now that you have successfully compleÈed your flrst patlent assessmen¡
please complete the followLng task.

Select for study acceptance 5 more patlents

ï\lo patlents ¡¡111 be completed assessúents

One patfent w111 be vfsit I record corupleted

- Ti¿o patfenEs ç¡111 be accepted but vislt I deÈafls stlll Ëo be entereo

(

(



Wlthdraw a Patlent from the Study

The doctor may wfthdraw a patlent directly by efther selectfng the optlon and
enterlng the patlent system number fn the Welcome Maln Index, or conflrmfng
Ehe wfthdrawal of a patfent as a result of the system wfthdrawal alert.

Patlent Wlthdrawal by the Doctor

Actlon Comnent

Select your patlent wlth vlsft 2

completed and from the Welcome Maln Index

Enter 3 and the patient syscem number Next screen ç¡ill be t{f thdrawal
Reasons

Select your decision number (1-7)

Keylcontfnue=l Next screen options
Declslon No

1 goto Withdrar¡ SÍde EffecÈs
2,3,4 goto Patfent Wlthdraw - I
5,6,7 goto PatÍent WithdrawaL - 2

If decislon number I

Identlfy side-effect and enter
numeric grade (1-4). Press Return to
move onto next fíe1d

Enter 7 to amend withdrawn Next screen r¿i11 be Withdrawal
Reasons

If decision number 2
following

3, 4 enter Èhe

(. For 2 Press Return untll Ëhe cursor Ls
fn Ëhe SBP fteld

EnEer SBP = 160
DBP = 120

Enter 7 to amend wlthdraq¡al

If 3 - select reason (1-5)

Press Return for SBP and DBP

Screen ¡¡111 be Patient tllthdrawal
I Note dfsplay of reason

Withdrar¡al criteria

Next screen q¡i1l be Wlthdrar.¡
Reasons
If 4 or 5 entered you will need
to add detalls in comment area.

Note dlsplay of reason

Next screen wÍll be Wfthdrawal
Rea son s

7Key 7 amend



Actlon

rf4 - select reason (1-5)

Press ReËurn for SBP and DBP

KeyTamend=7

If 5, 6, or 7 enter comment

KeyTamend=7

Now Select withdraçra1 reason, complete the
lãõ-,r"o.., but thfs tlme Key 1 confirru
patienÈ withdrawal

System q¡ithdraw alert has been demonstrated
ln the patient assessment sequence v¡hen
triggered. The doctor wlll either confÍrm
the alerË le the entered details as
displayed, select amend and be returned to
the prevlous screen to correct Ëhe entry,
or fn the case of side effecËs only may
cancel the slde effect v¡fthdra¡¡ and continue
r¿ith the patient in the study

Comment

Note dfspLay of reason

Next screen ¡¡111 be Withdrav¡al
Reasons

Note dlsplay of reason

Next screen will be Wlchdraw
Reason

Next screen will be Welcoure Maln
Index

The program r¡ill trlgger the
ç¡ichdrawal alert for

Protocol violatíon
Blood pressure
Sfde effecEs



Look Up Doctor Study Progress

The doctor may look up own study progress ât anytime.
Select optlon 4 and Press ReEurn from the Welcome Maln Index.

The Screen wtll dfsplay the followfng detalls

Doctor name
Total patlents setup by the docËor
Total patlent assessments completed
Total paElents krlthdraúrn
Indivldual patfent status by patient system number (01-99)

From thls screen the doctor ls able to look up patlent record detalls by
enterlng Ëhe patienE number lnto Ehe optfon field. Alternatlvely Èhe doctor
nay select optlon 5 and enter the patlenË system number from the Welcome Mafn
Index.

Look Up Patient Detafls

The doctor may look up individual patient details in the followlng way.

Patient Assessment Suurmary
Patient Ristory details
Patient visit record by visiE

Patient Assessment Summary: Thís screen r¡i1l summarised selected lnfornation
from Ehe visit details by visit. The text information will be ln an
abbrevlated form. Elght (8) abbreviatlons will be listed ie

(

BP=
HR

mg
Tg=
Tr=
SP=
SE

W Code

Blood pressure as SBP/DBP
Heart rate
TableÈ dosage
Tablets given
Tablets returned
Slde effects noted pre study
Side effects noted Ln study
Withdrawal * code

PaEient History Details: This screen wt11 dlsplay the Patient detalls ãs
entered for the inltlal selection of the patienE.

PatlenC VislÈ Record: The patient vfslt record consísts of flve (5) possible
screen dtsplays. Itre sequence {s made up from the followfng screcns.

Concomitant dlsease
TreatmenÈ detalls
Medicatlon durlng last 28 days
Side-effects noted
Wfthdrawal details

The doctor wlll be remlnded Ehere ls another screen to vier.¡ for the patlcnt
vlslt by the prompt "key /l more detalls".



Exerclse to do

Please courplete thls
decislons that may be

StarE at the Welcome

exercLse as lt wfll ldentlfy alEernatlve routlng
taken from varlous screens.

Maln Index

CommentActlon

Key 4 and press Return

- SelecË patient I I and press
Return

- Select patient hisËorY = KeY 4

Select vlsit 1 record Key I

- Select vislt 2 record = KeY 2

Next screen v¿lll be "study progress''
Route optlons
- Enter patf-ent number and goto to

de tails
- Return main lndex

Next screen wlll be "Patient Summary
for patLent I
Route options
- Select vfsit record = (1' 2 or 3)
- Patfent historY = 4

- Next patÍenË summarY = 5

- Return study progress = 9

- Return main lndex = 0

Next screen rsill be Patient
Route options
- Select visit record = (1,
- Next paElent = 5

- Patient summary = 6

- Study progress = 9

- Return mai.n index = 0

History

2or3)

Next screen will be vlsft 1 record
ConcomLt.ant dlsease as recorded
Route opElons
- Select new vlsit record = (1r2 or
- PatienË historY = 4

- Next patfent = 5

- PatlenE summary = 6

- Study progress = 9

- Return maln lndex = 0

- Next screen detalls
forvÍsitI=Return

Next screen q¡ill be vlsit 2 record
TreaErnent details as recorded. Some

dlsplays wl11 be blank because they
relate to vlslt 3 entry detalls-
Route optfons
- Select new vlslt record : (1,2 or
- Patient historY : 4

- Next patlent = 5

- Patlcnt summary = 6

- Study progress = 9

- Return maln lndex = 0

- Next scrcen detalls
for vlsit 2 record = Return



Ac t lon

- select next scre::":"i:ll:"

- Return Welcorne Main Index = KeY 0
and Return

Comment s

Next screen wlll be slde effect.s note
1n last 28 days
Route optlons
- As descrlbed above expect "Next
screen deÈalls" should noE appear
because patlent I was a completed
assessment.

Next screen r¡fll be "PaÈlent Suumary
for next patlent ln sequence bY
system number.

Next screen v¡ill be
Index"

"Study Progress"

"I.Ielcome Mal-n

- Select next patlent = KeY 5

- Select study progress = KeY 9 Next screen wlll be

You have returned to thÍs index by
each summary level above the
displayed screen. õ-u*tionsly ttt"
alternatlve route opÈlons on the
screen will speed up the Process.

In order to vieqr all the PatlenË
details 1n the vlsit record sequence
you will have to create a Patient
v¿hich you subsequently v¡iEhdrav¡.

Additional Exercise
CreaEe another patlent and select
and accept lnto the study
- Record visfË I details enterlng

a record entrY for each screen
- Record vlsLt 2 details fncludlng

change ln medicatlon - use
routes 5,617 or Other.

- Then qrlChdrar.t patient and
confLrm

Noç¡ select patient detafls from
the Welcome Ìfafn Index and look
up visit 2 record details.



Send and Vler¿ a Message

The program ls deslgned to enable the docCor to send messages Èo and recelve
messages from the medfcal controller. A doctor may send as many messages as
|s deslred and can recelve uP to three (3) maxlmum at any one Elme'

Send a Message

The

To send a message select optfon 6 and Press Return
Index. The prograur w111 automatlcally dlsplay the
create certaln entrles i.e-

from the Welcome Mafn
send message screen and

reques ted .

CommenEs

A1l messages will be dl-sPlayed in
upper (capitals) case, frrespective o

enfry

Slx (6) lines are avaflable for
rnessage entry. Each llne ls lndfcatc
by a yelloç¡ bracket sfgn.

Next screen will be Welcome Main Ind'

In the event Ëhat the Program wlll
noË alloç¡ you to send a message and '
comment 1s dfsPlaYed on lfne 23, thi
means the medlcal controller net¡

message area ls full- Untll these
messages have been vlewed, the
program ctlll contl-nue Eo prevent
access to the send a message optlon'

doc tor

To : Medlcal Controller
From: Doctor name
Date: TodaYs daËe
Tine: Time when message screen was

wtll be requlred to enter the followlng

Message subject
Message text
ConfÍrrn or cancel the message

Action

:l
r[l

You have selected the send message
option. The cursor will be on Ëhe

subject entrY line.

Type in subject text. Should
the text not comPlete the line
press Return to move the cursor
onto the next line.

- lype fn message text.

- When you have couPleted the
message press Return untll
the cursor ts disPlaYed 1n
Ëhe option field.

- Conffrm message = KeY I

r



Recelve a Message

Shou}d a message have been senc by the medlcal controller to a doctor, an
alert wfll be dfsplayed fn the Welcome Maln Index screen. The doctor wiII
select opÈlon 7 and press Return frour Èhis screen to view Ehe message. The
progran wlll dfsplay the ûessage and detafls as to when lt qras sent.

The only optlon route decÍsfon fron thts screen 1s "Key I to erase message and

contfnue" - I.f. there fs only one nelt ¡nessage to vlew, the program w111 return
to the Welcome Mafn Index. tlhen tç¡o or Êhree messages are waitlng to be
vf.ewed, the program u¡111 autonattcally display Ëhe next message. "Key I to
erase message" wltl efther return Ëo the [,Ie1come Maln Index or dlsplay the
next message. For the thlrd new message the docÈor wlll be returned to the
Welcome Maln Index.

(
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Ámend your Oc'n Password

To amend your oúrn password select optlon I and Press Return. The next screen
wf11 dlsplay selected detatls and a slngle entry ffeld for Ëhe new password
text. The detalls dfsplayed on the screen ç¡fll be your:

Systen user number fdencitY
Surnaue ldentity
Inftlals
"Old Password" = Exi-stlng password

To change your password sinply enter fn the ne!¡ detal,ls and press ReÈurn to
not move onto the confiru or cancel fleld ff requlred-

"Key 1 conflru" will create the ne!ù passq¡ord and lt becomes effectlve
turnedlatelyl

"Key 0 cancel" v¡i1l leave the old password unchanged-(

I
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APPENDIX 3

Concurrent diseases by age and sex
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CONCURRE¡I"T DISAASES BY SEX

TABIE OE DISEASE BY SE)(

DÍSEASE SEX

.. FR0QUENCY I HAtE I FEHALE I

lrloNE t t522 r l5{7 I

TÛTAt

3069

87

43

I

I

I

t

3

1

a
L

8

2

7

ll?

282

l0

9

I

2

I

7

I

I

4451

(CONTI NUED)
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CONCURRENT DISEÀSES BY SEX

TABIE OT' DISEASE BY SEX

DISEASE SE)(

IREQUENCY tl{AtE tFE¡,|ALE I T0TAr

ll7

282

3069

87

43

.,

3

')

8

2

7

l0

9

2

I

7

I

I

(COIfTINUED)

4451



CONCURRENT DISEI\SES BY SEX

TABTE O[' DISEASE BY SE)(

DISEASE SEX

FREQUENCY rl'lALE lFEl.lAtE I TûTAt

12

KOPESCHI,IERZEN I 2I 1I 3

I

+

20

DI ZZINESS I 0t 6t 6

-------+--------+--------+

I

6

2

5

I

I

I

2

I

98

z

(CONTINUED)

4451



CONCURRENT DISEASES BY SEX

TABLE OF DISE¡|SE BY SEX

DISEASE SEX

FREQUENCY lHr\tE IFEI1ALE I TOTAT

2

5

3

2

2

3

1

t

2

2

3

9

I

2

I

3

28

(COITI I NUED )

4451



CONCURRENT DISEASES BY SEX

TABLE OF DISEIlSE BY SEX

DISEASE SE)(

FREQUENCY tl|lÀtE |EEüALE r TO[Àt

I

I

I

I

I

6

5

1

2

ÀRTII NECK

---+--------+
I 0t tt 1

I

1

3

I

I

ATRIALT'IBRILLÀTI I I OI

AVNIPPING I OI II

B/KAI.IPUTÀTIONOI 2I II

BÀCKSTITI'NBSS I OI II

BACKÀCHE r lt 0t

BASÀtCREPITÀTIOI OI II I

TOTAL

(COI{TINUED)

2n2 2149 44sl



CONCURRTI{T DISEASES BY SEX

TABLE OE DISEASE BY SE)(

DISEÀSE SEl(

TOTÀL

2

2

i

I

I

4

I

I

I

I

I

1

3

I

I

(CONTINUED)

4{51



CONCURREI{T DISEASES BY SEX

TABTE OF DISEASE BY SEX

DISEASE SEX

EREQUENCY tt{A[8 rFEl{ÀtE I TOTAL

DIVERTICUTITIS I OI 1I I

DUPYTRANSCONTRÀI II OI T

DVTTEC(DBEPVEI II OI 1

DYSPNOEÀ I 0t lr I

DYSPNOEAONE)(ERI 1I OI I

LETIIARGY I 0t 2t 2

crÀuDIcÀTION r ll 0r I

RETINÀÍ,CHANGES I OI 2I 2

IJTI(E.C0II) I tt 0t t

RETINOPATRY I 2I OI 2

sPONDYt0sIs I lt 0t I

TEETVENTRICUTARI 1I OI 1

i

1

3

I

EPI[EPSY

----+--------+--------+
I 31 0r

EPISODESOT'DOIßI OI II

EPITflEIIOI,|ARIGII II OI 1

t

I

I

I

2

I

(CONIINUED)

4451



CONCURRSNT DISEASES BY SEX

TÀBL8 OF DISEÀSE BY SEX

DISEi{SE SEX

FREQUENCY Il,fALE IFD}1¡4tE I ToTÀt

I

I

I

2

6

l

I

I

:

i

3

1

I

2

I

I

t

(COI'ITI NUED )

{ 451



CONCURRENT DISEASES BY SEX

TÀBtE OF DISEASE BY SEX

DISEÀSE SEX

I'REQUENCY IHAIE IFEl.lÀLE I TOTAI

I

1

I
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APPENDIX 4

Free text adverse events



FREE TEXT
SIGNIFICANT ADVERSE EVENTS

Tiredness on activity.

Burning in chest and feeling awful.

Dizziness therefore drugs stopped.

Tinnitus.

Dry itchy rash on calves.

Red faeces.

Feeling of unreality related to 5 day Adalat.

Marked oedema to knees.

Too bad TP to drive.

Slightly confused.

A skin rash.

Blood shot eyes.

Extreme pain 3 hours after taking each tablet, lasting 4-5 hours.

Sweating.

A rash and being shaky.

Dyspepsia.

Rash in skin flexures.

Heartburn and irritability.

Tachycardia paraesthesia.

A rash on the legs.

Epigasric pain.

Fainting.



Trembling hands.

Finding it difficult to come down steps.

Blood pressure being too low.

Constipation.

Severe headache and patient refused to continue medication.

Generally unwell.

Itching.

Shaking.

Epigastric pain after tablets and nocturnal frequency.

Painful legs.

Jaw pain, paraeshesia in arms and face.

Intolerable dyspepsia.

Severe nocturnal enuresis.

Excessive shaking after 4 days.

Very severe pitting leg oedema.

Being unduly calm and remained so 3 weeks later off drugs.

Acute allergic reaction and oedema.

Irritability.

Pain in muscles, numb, burning in arms, frightening chest pain.

Persistant sore throat, no evidence of infection.

Pain in wrists, hands swelling and then the ache going to back of neck.

Increase in ischaemic chest pain despite slow Beta Blocker being withdrawn.

A skin rash.

Tremour and dullness in ears.

Feeling shaky for about 99 minutes after taking the tablet.



Feeling un-well after taking first dose.

Severe aMominal pain since 14 October, 1985.

Being off balance.

Posturaldrop.

Fainting.

Severe headaches.

Forgetfulness.

Feeling faint and chest pains.

Constipation, hot flushes, bad temper and anxiety.

Reflux dyspepsia.

Cramps in the legs.

Severe right subcostal pain, and right leg went numb.

Postural hypotension.

Insomnia.

Vomiting.

Vomiting and chest pains.

Burning scalp, shoulders and arms and sleeplessnoss.

Generally achy and unwell.

BP too low.

Insomnia.

Indigestion worse than nausea.

Cramps and parasthesia.

Indigestion.

Generalised oedema.



Light headedness and a floating feeling.

Claustrophobia and agrophobia.

Sweating profusely and depression due to the study.

Feeling as though her body was not her own.

Lightheadedness.

Spots before the eyes.

Facial swelling.

Very red, swollen blistered and weeping skin on the legs.

Insomnia and vomiting.

vomiting.

Initability.

Slurring of speech.

Aching limbs and being generally tired.

Aches.

Tremours.

Disturbed sleep and muscle cramps.

Depression.

Trembling.

Constipation , dyspepsia and flatulance.

Frequency of micturition and nocturnal.

Tremours.

Postural hypotension.

Tranquilising effect and water retention.

Depression.

Flushing and balance upset.



Arms and legs burning for 3 hours after taking tablets.

Persistent nocturia 5 times a night.

Depression.

Erythemtous eruptions on hands.

Market muzziness.

Burning sensations over legs.

Bilateral whole leg burning feeling.

A feeling of tension after taking the medication.

Eczema of abdomen.

A rash.

Churning sensations in legs.

Swollen hands.

Burning feet.

Sweating.

Burning feet.

Ataxia shivering.

A rash and depression.

Sweating and headedness.

Constþation.

Trembling, very fast pulse, peripheral cyanosis and aching arms.

Sweating and tachycardia.

Shaking and sweating.

Finger swelling.

Leg oedema and erythema.



Pruritis and erythema.

Dizziness and shaking, withdrawal L B Blocker.

Shaking of the limbs.

Reflux and heartburn.

Indigestion.

Feeling generally unwell.

Mild flickering of vision on two occasions.

Cramp and abdominal pains.

Initial insomnia and depression.

Paraesthesia in hands and very trembly.

Nightmares.

Heartburn and rapid weight gain.

Severe indigestion.

Constipation.

Heartburn and vomiting.

Feeling awful and eyes felt dry.

Burning sensations in legs.

Tingling in a¡ms.

Feeling generally unwell.

Feeling generally ill.

Aches and pains and a stomach upset.

Tingling in hands.

Feeling ill therefore tablets stopped.
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I . S tud)¿ Summa ry

1. r Title of srudy

Comparison of two dosage regimens of nitrendipine
hypertension.

1.2 Principal Investigators

MULTICENTRE

1.3 Study Number: Bay e 5009 10426

1.4 Study Dates: February 1987 - September 19BB

1.5 Study Design

IN the treatment of

A randomised, doubte-b1ind, paralle1-group design was employed. PatienLs
underwent an initiai 4 week period of placebo therapy before randomisation
to nitrendipine given either once daily (10mg mane + placebo nocte) or twice
daily (5mg bd). Patients were reviewed after 4 weeks. Responders (seated
diastolic blood pressure < 95 mm Hg) were maintained on initial dosage for a
further 8 weeks. Non-responders had their dose of nitrendipine doubled and
v¡ere reviewed after a further 4 weeks- Responders to the increased dose
were maintained on this regimen for a further 4 weeks. Patients still
failing to. achieve. target blood pressure received nitrendipine 20mg bd for
the final 4 weeks of the' study. Seated and standing blood pressures and
heart rates were recorded at each visit. Blood pressure was recorded using
a bias free sphygmomanometer in the morning prior to tablet administration
to ensure trough measurements, i.e. 24 hours post active dose in the once
daily group, 12 hours later in the twice daily Broup. Blood pressure was
recorded in the morning prior to tablet administration to ensure trough
measurements.

1. 6 Patients

From L2 participating centres (6 hospital, 6 general practice) a total of
2L5 patients entered the study. One hundred and ninety patients were
randomised (93 nitrendipine od, 97 nitrendipine bd). One hundred and sixty
two valid patients were evaluated for efficacy at Week 8 (82 nitrendipine
od, 80 nitrendipine bd).

1.7 Test Drugs

i) Nitrendipine 5mg
ii) Matching placebo

10mg and 2Omg look-alike
to nitrendipine 5mg, 10mg

tablets
and 2Omg tablets

All trial medication was administered orally. Total
nitrendipine varied frcim:':10mg - 4Omg daily. Duration of
active medication was 12 weeks -

1.8 Results

1.8.1- Efficacy

After eight weeks treatment, there was no statisticall.y
di fference ( P = 0.33 ) between nitrendipine bd and od for mean

dai ly dose of
treatment with

significant
response in



seated diastolic BP- There !{ere no statistically significant differences(P > 0' 05) beLween Lreatment groups for mean responses in other bloodpressures' seated hearL rate and weight. Reductions of Bp on monotherapy(n = 131) or combined with a beta-blocker (n = 3l-) were of similarmagnitude.

In the nitrendipine bd group, mean seated Bp fell from 167.3/103.9 mrn Hg atweek 0 to 154-4193-6 mm HB at week I (mean response r2.glr0.3 mm Hg,P < 0' 001) ' In the nitrendipine od group mean seated Bp felI from170-6/ro¡.0 mm Hg at week 0 to 156.3/93.9 mm Hg ar week 8 (mean responseL4'4|9'0 mm Hg, P < 0.oo1). There were no statisticatly significantdifferences for responses in mean heart rate or weight within ãach treatmentgroup (P > 0.05)-

There were statistically significant
pre- and post-dose measurements for
rates .

differences (P s 0.05) between Week Iz
al1 mean blood pressures and heart

1. 8. 2 ToJ.erabi Iiry

Fifty two patients in the nitrendipine bd group and 47 in the nitrendipineod group reported adverse events. Most commonly reported events wereflushing/vasodilation (28 patients), headache (27 patients), peripheral
oedema (15 patients), asthenia (11 patients) and dizziness (8 patients).
There appears to be tittle difference in the overall- incidence of adverseevents in the two treatment Broups.

There was a small but statistically significant (p < 0.05) increase in meanserum al_kaline phosphatase during the study.

1.9 Conclusions

Nitrendipine
lowering Bp.

od was not significantly different from nitrendipine bd
Nitrendipine od h¡as as well tolerated as nitrendipine bd.

t-n



2. Introduction

Nitrendipine is a dihydropyridine caLcium antagonist wiLh a similar structure
and mechanism of action to nifedipine. various pharmacological and clinical
studies (1-6)* srrggest that it has a Ionger duration of action and a greater
peripheral activity than nifedipine. Nitrendipine has the porenrial for
controlling blood pressure following once daily dosing.

3. Aim of the Studv

To compare the relative efficacy and tolerability of two dosage regimens of
nitrendipine given as monotherapy or as an adjunct to beta-blockade in patients
with mild to moderate hypertension.

4 Investiqators and Study Dates

The study was conducted between February Ig87 and September 1988 by the
following investigators in 12 centres.



Centre 1

Centre 2

Centre 3

Centre 4

Centre 5

Centre 6

Dr M Dawes

58 Hollow Hay

Oxford

Dr R PetLy Senior Registrar
Department of VascuLar Studies
Clinical Research Centre

Northwick Park Hospital
Harrow. London

General Practitioner

Dr A B Davies

Neath General Hospital
North 'Glamorgan

Consultant Physician

Dr G Porter General Practitioner
Shepherds Spring tledical Centre

Andover

Dr B G1ekin

Dr N Gaw

Woodside Health Centre

Glas gow

General Practitioner

Dr J Langan General Practitioner
Baillieston Health Centre

Glasgow

DrFSullivan " -

Blantyre Health Centre

Blantyre. Glasgow

(Centres 5 & 6 were co-ordinated by Dr T S Murray

Department of General Practice, University of
Glasgow)



Centre 7 DrDEHLtewelyn
Department of Medicine

Kings College Hospital
London

Consultant Physician

Centre 8 Dr C A Seymour

Department of Medicine

Addenbrookes Hospital
Cambridge

Consultant Physician

Centre 9 Dr A, Jacob General Practitioner
Wallacetown Health Centre

Dundee

Centre 10 Dr C Bowman

Weston General Hospitat
Wes ton-Supe r-Ma re

Consultant Physician

Centre 11 Dr L D Ritchie
Health Centre

Peterhead

General Practitioner

Centre 12 Dr D B Owens Director & Hon. Consultant
Diabetes Research Unit
University of Wales CoIlege of Medicine
Cardiff

The study hras approved by the local ethical committees between
November 1986 and October Lg87. DHSS approval under the CTX scheme (ref
0010/00864) was obtained on 2B November 1986.



) Materials and Methods

5.I SLudy Design (see Fig. 1, Appendix)

A randomised, parallel-group design was employed. patients selected for entry
underwent an initiat 4 week period of pJ.acebo Lherapy before randomisation to
nitrendipine given either once daily (lOmg mane + placebo nocte) or twice
daily (5mg bd). Patients were reviewed after 4 weeks- Responders (seated
diastoric blood pressure < 95 mm Hg) were maintained on initiat dosage for a
further 8 weeks- Non responders had their dose of nitrendipine doubled and
were reviewed after a further 4 weeks. Responders to the increased dose r.¡ere
maintained on this regimen for a further 4 weeks. Patients still faiting to
achieve target blood pressure received nitrendipine 2Omg bd for the finat 4

weeks of the study- seated and standing blood pressures and heart rates lrere
recorded at each visit. Blood pressure was recorded using a bias free
sphygmomanometer in the morning prior to tablet administration to ensÌ,rre trough
measurements. i.e. 24 hours post-active dose in the once daily group, 12 hours
Iater in the twice daily Broup.

5.2 Test Drug and Control Agents

To maintain blindness a double durnmy technique was used. paLients
daily arm of the study received one tablet of active medication in
In the evening they received a further tablet of matching placebo.
the bd arm of the study received one tablet of active medication
and evening.

Details of the test substances used were as follows:-

Batch No. (s)

in the once

the morning.

Patients in
each morning

Active

Nitrendipine
N i t rend ip ine

5mg

l0mg

Expiry date(s)

9.9. 89

30. 3.88

31.3.89

31.1.89

520 158

9 29 655

97 4509

315367



tl.

Active (Continued)

Nitrendipine 2Omg

P I acebo

Nitrendipine 5mg

Nitrendipine lOmg

Nitrendipine 2Omg

974380

3r5257

3r5224

520I59

97 4557

3r5326

9296Ls

974510

3 15328

28. 11. BB

3 r. 12. 89

30.06.90

16.09.89

31.03.90

30.06.90

25 . 02 .8A

30.06.90

30. 06.89

T

l,f

t

5.3 Selection of patients

5'3'1 Primary diagnosis: - Mild to Moderate Essential Hypertension

5.3.2 Inclusion Criteria

Eligible patients were aged over 18 years with seated blood pressure (mean of
at least four measurements taken on two separate occasions) in the following
ranges depending upon age:

under 65 years

over 65 years
L45195 - 20Ol120 rnm I¡g *

160/100 - 2IolI20 mm Hg *

* The mean of at least 4 measurements taken on 2 separate occasions

Those eligible were either (a) newly diagnosed, (b) hypertensives uncontrolled
on beta-blocker monotherapy, or (c) patients on existing medication and
electively prescribed nitrendipine as replacement therapy.

5.3.3 Exclusion Criteria

(a) patients under 65 years with seated Bp > 2oOlI2O nn Hg or < 145/95 mm Hg

and patients over 65 years with a seated Bp > 210/120 mm Hg or
< 160/100 mm Hg.

I



(b) accelerated hypertension (grade rrr or IV fundar changes)

(c) recent (within three months) target organ damage, myocardial infarction or
cerebrovascular accident.

(d) clinically significant hepatic, renal or gastrointestinal disease-

(e) heart block, valwular dysfunction or cardiac failure

(f) insulin-dependent diabetes.

(g) women capable of child bearing.

(h) history of poor attendance or non-compliance.

(i) patients receiving antihypertensive medication other than
beta-b lockers .

5.4 Procedures and Methods

At the start of the study, the nature of the trial u/as explained to each
patient and their written informed consent was obtained. Suitable patients
attended a pre-entry visit to confirm the diagnosis. At the pre-entry visiL a

ful1 clinical examination was performed including patient history, measurement

of height, weight, seated and erect blood pressure and heart rate, Iaboratory
investigations, ECG and x-ray.

All patients received placebo during the pre-entry phase (weeks -4 to 0).
Patients were reviewed at Week 0 and those still satisfying the BP and other
entry criteria were randomised to receive either nitrendipine 5mg bd or
nitrenctipine 10mg od. Patients were reviewed after 4 weeks and based upon

their blood pressure response were defined as responders or non-responders.
Responders were defined as patients with seated diastolic BP < 95 mm Hg

(aged < 65 years) or < 100mm Hg (aged > 65 years)- Patients entering the study
with a seated diastolic BP in the range 96 - l-04 rûn Hg were defined as

responders if their seated diastolic BP decreased by 1O run Hg or more.

:.,1

!ü

!



Responders at Week 4 remained on their existing treatment regimen of
nitrendipine for the remainder of the study. Non-responders at \Jeek 4 had

their doses doubled for the next four weeks. AII patients who were stiII
non-responders at Week 8 received nitrendipine 2Omg bd until completion of the
study at the end of Week 12.

Blood pressures were recorded at morning clinics using a Hawksley Random Zero

Sphygmomanometer or a Copal Electronic Sphygmomanometer (Centres 7 and 9).
Patients were instructed not to take their morning dose of nitrendipine on the
day of their clinic visit. Blood pressures were therefore measured at "trough"
treatment effect, approximately L2 or 24 hours after taking the last active
tablet for bd and od Broups respectively. At Week 12 patients also took their
medication after the "trough' assessmenL a¡:d returned 1 to 2 hours afLerwards

for reassessmenl of BP at "peak,' treatment effect.

5.5 Assessment Criteria

A,ssessments performed during the study were as follows:

Week

-4 0 4 8

'T
il

12 (pre-

dose)

L2 (pos t-
dose)

Patient history, ECG, chest X-ray,
consent

Blood pressure, heart rates

x

XXXX

xxx

x x

Weight,othermedications&illnesses x x x x

Adverse events

x

x

XX

xX
f

Biochemistry & haematology

Plasma nitrendipine samples

"Responders" to treatment were defined as the patients demonstrating a fall in
seated diasLolic BP < 95 mrn Hg- Those patients with a baseline DBP in the

range 96 - 104 mm Hg had to demonstrate at least a 10 mm Hg reduction.
*



5.6 Compliance with the protocol

5. 6. 1. Inclusion Criteria

Twelve paLients with a seated diastolic BP below the defined lower entry Iimit
(95 mm Hg under 65 years, 100 mm Hg over 65 years) were randomised to active
treatment. Ten of these patients were aged over 65 years and had a seated
diastolic BP > 95 mm Hg. These 12 patients have been included in rhe analysis
of efficacy (2 bd group, 10 od group).

Patients 102 and 153 aged < 65 years had a seated diastolic Bp below
95 mm Hg and were excluded from the efficacy analysis.

There i'/ere no other patients who clearly viotated protocol entry criteria.

5.6.2. Secondary Exclusions

Five patients were secondarily excruded from the efficacy analysis.

Patient 615 was excluded because of non compliance with the protocol. patients
l-107 and 1117 have been excluded from the analysis of efficacy at Week I
because blood pressures were recorded t hour and 2 hours post-dose respectively
at this visit.

Patients 202 and 4I4 withdrew from the study temporarily and recommenced

therapy after 4 weeks to eventually complete the study. Data from these
patients are excluded from the efficacy analysis at Week 8 and Weeks SltZ
respectively because of the break in treatment.

All patients who

listings.
entered the study are included in the demography and safety

T

I



5 -7 Biostatisrical Methods

5.7.1 Variables analysed and tests used

Demography: aIl randomised patients

Age

Sex

Height

Weight

Smoking habits
Alcohol consumption

Race

Hypertension newly diagnosed
Years since hypertension diagnosed

Antihypertensive therapy
Fundal changes (1eft, right)
Chest X-ray

ECG result
General status of health
Sitting diastolic BP

Standing diastolic BP

Sitting systolic BP

SLanding systolic BP

Sitting heart rate
Standing heart rate

yea rs

cm

kg

rffn Hg

rûn Hg

rûn Hg

rûn Hg

bpm

bpm

) Descriptive

) Statistics j

) frequency counts

) or mean i SO.

) Sequence groups

) compared using

) 2-sample t-test
) or X2 test where

) applicable.

)

)

)

)

)

)

)

)

)

)

)

Efficacy data: valid patients

Sitting diastolic BP

Standing diasLolic BP

Sitting systolic BP

Standing systolic BP

Sitting heart rate
Standing heart rate
Wei gh t

nrn Hg

nun Hg

rûn Hg

rûn Hg

bpm

bpm

kg

)

Primary analysis:
2-sample t-test
comparing response

entry - Week 8

between grouPs.

Secondary analYses

see over page



Safety data: aIl randomised patients

Adverse events

Biochemistry

Haematology

) Tabulation by type

) and treatment

) Patients outside

) normal range

) indicated. Paired

) t-test on change

) pre-entry - Wk 12.

Sitting diastolic BP at Week 8 was identified pre-study as the
main efficacy Þarameter. The analysis of response in sitting
diastolic BP from entry to tJeek 8, comparing between treatment
groups, v/as considered the primary analysis. Any further
analyses \.rere considered exploratory, ie to support
conclusions from the primary analysis and to help identify
hypotheses to be tested in future studies.

The demographic and efficacy variables were tested for
normalily using the Shapiro-Wilk test. Where data appeared

normally distributed, the Student's t-test was used in the

statistical analyses. Where the data were categorical, the

chi-squared Lest was used.

Demography was summarised for the following groups of patients
aIl patients at pre-entry, all patients randomised and all
valid patients assessed at Week 8. To avoid the overuse of
significance tests, demographic factors r^¡ere compared between

groups for all patients randomised only. In addition to the

Iist of demographic parameters above, replacement

antihypertensive therapy, beta-blockade continuing through the

study, disease groups and additional therapy were surlìmarised

for all patients randomised.

Efficacy parameters were blood pressures, heart rates and

weight. Although patients received 12 weeks active therapy,
those in the od group may have received nitrendipine bd

for the last 4 weeks. The main endpoint was therefore at



Week 8. Responses from enLry (Week 0) to Week I were compared

betvreen treatment groups using Student's 2-sample t-tests for
the folLowing groups of patients: aIl valid paLients,
monotherapy patients, adjunct patients, patients aged < 65

years, patients aged 65 years and over and all patients on

an intention-to-treat basis. Mean efficacy parameters at
weeks 0 and 8 (no statistical tests performed) for each cenLre
are also given.

The following within group comparisons have been performed on

efficacy parameters using Student's paired t-tests:

Pre-entry to lJeek 0, all patients randomised
Week 0 to Week 8, separate treatment groups and subgroups as

listed above

Week 0 to Week 12 pre-dose, atl valid patients at Week 12

Week 12 pre- to post-dose, all valid patients at trreek 12.

The numbers of valid patients who were responders and

non-responders at each week were also presented, where

responder is defined as sitting diastolic Bp < 95 mm Hg

StaListical analyses were performed using SAS/PC version 6.03.

5.7.2 Significance levels

Statistical significance for the primary comparison (response

in sitting diastolic BP Week 0 to Week 8) has been taken as the
probability of 0.05 or less (P s 0.05) of a difference
occurring by chance alone- The same statistical significance
level has been used for the exploratory analyses. No

adjustment for repeated testing has been made for these further
analyses, but a large number of statistical tests have been

pe r fo rmed .



6

6.1. Demographic and Anamnestic Data

Patient demography split by treatmenL group is summarised in Table I for
the 190 patients randomised to active treatment. Demographic data are
summarised as mean t sD. The mean age was 57-2 t 10.3 years (range 31
81 years). Mean weighL and heighr was 78.8 r 14.4 kg and 166.0 ! 9.7 cm
respectively- one hundred patients (532,) were mare, 106 patients (562)
had a previous history of smoking of whom 42 (227.) were still smokers at
randomisat ion.

Seventy eight parients (4rz) vrere newly diagnosed and 111 (5gz) had
previously diagnosed hypertension. The mean duration of hypertension
since diagnosis in the latter group was 5.g years (range o.r2 - 30 years).
one hundred and fifty three patients (812) received nitrendipine as
monotherapy and 37 patients (r97) received nitrendipine as an adjunct to
beta-blockade- Fifty one patients (272) were aged > 65 years.

The mean seated blood pressures for all patients randomised were
169'5/103'3 mm Hg 1 18-516-z rffn Hg. Mean standing blood pressures were
167'1/r05'z mm Hg I 18.218.6 rffn Hg. Seated and standing heart rates were
75 '7 I 10. 4 bpm and 7g.9 r 11. 4 bpm respectively. There was no
statistically significant differences (P > 0.05) between the treatment
groups for any of the demographic parameters. Patient demography for the
162 valid patients assessed in the efficacy analysis vras similar to the
above.

6.2. Dosage and Duration of Treatment

The number of patients evaluated at each stage of the study is summarised
in Tabre 2- A total of 2L5 patients entered the study. Twenty five
patienLs \'¡ere withdrawn during the placebo run-in phase (r2 placebo
responders, 3 adverse reactions, 1o for other reasons).



One hundred and ninety patients were randomised to active treatmenl with
nitrendipine (97 bd group, 93 od group). of these, 23 parients
prematurely discontinued study participation and were not assessed at the
main end-point assessment at the Week 8 visit. The reasons for withdrav¡al
during the period Weeks 0-B are as follows:

Number of patients
Nitrendipine MANE TotalonReas Nitrendipine BD

led',rerse reaction*

I Non-attendance

I Non-compliance*

I otn.r*

I

I rota I

9

1

0

4

7

1

1

2

16

2

1

6

l3 10 23

* one patient had an adverse reaction and non-compliance as reason for
withdrawal. one patient had an adverse reaction and 'other" as reason
for withdrawal. Hence totals are less than the sum of the individual
reasons. One hundred and sixty seven patients received nitrendipine up

to Week 8. Five patients $rere ineligible for efficacy analysis (see

Section 5.6.2 for details) leaving a total of 1-62 valid cases for the
main analysis of efficacy.



A further rl patients disconLinued treatment during the final four weeks
of the study (weeks 9-12). A total of t53 and l5o patients respectively
r'rere evaluated at the end of the study (week 12 ) for pre- and post-dose Bp
measurements. A sumrnary of reasons [or withdrawal during Weeks g-;.2 is
given below.

Number of patienls in treatment qroup

Nitrendipine BD Nitrendipine MANEJI 'ToralonSRea

lAd.rerse reaction

I Non-attendance*

I Non-compliance*

I oth"r*

I

I rota t

I
0

0

3

)

3

1

4

3

3

I
7

4 8 L2

* One patient had non-attendance and "other" as reason for withdrawal.
one patient had non-attendance and non-compliance as reason for
withdrawal- Hence totals are less than the sum of the individual
reas ons .

/l Includes one patient who was a non-responder to nitrendipine mane who

was receiving niLrendipine 2Omg bd during Weeks g-J'Z.

FuI1 details of individual patients withdrawing from the study can be
found in Tables 5-7



l

f

l
I
)
1

1

f

Returned tablet counts were undertakerl aL Lhe errd of each assessment
period Lo check for compriance. No patient has been excruded from the
analysis of efficacy on the grounds of poor compliance alone. patients
(with equal frequency in both groups), on occasions had compliance less
than 802 for a given visit. No patient had consistentry poor compliance
over the entire treatment period. compliance is summarised for alI valid
patients below: -

0 4

Compliance (7)

Week

5-8 9-L2

Nitrendipine BD N

Mean

SD

Nitrendipine OD N

Mean

SD

Combined groups N

Mean

SD

88

92.8

16. 0

82

91.5

t2.0

170

92 .I
14.2

76

97 -2

20.3

77

93.0

11. 3

153

95. 1

16. 4

N/A

N/¡

L43

96. 1

t3.7

There are no statistically significant (p
treatment g,roups in compliance, for weeks 0 4 and weeks 5 - 8.



l
1

l

1

{
i

I
I
I

I
I

1

I

l

!

I

¡

I

I

l

Days between visits are summarised for atI valid patients in the TabIe
be I ow:

Number of days beLween visits
Week

0 4 5 I 9-t2

Nitrendipine BD N

Mean

SD

Nitrendipine OD N

Mean

SD

Combined groups N

Mean

SD

90

27 .7

4.3

80

29-6

6.2

89

28-|
6.3

t79

27 .9

5.4

82

27 .9

5-0

]-62

28.7

5.7

N/A

N/A

153

29 .4

5.2

There

Eroups

were no statistically significant differences
(P > 0.05) in the number of days between visits,

between treatment

Weeks 0-4, 5-8.

6. 3 Efficacy

6-3.1 Number of Patients Evaluable

One hundred and sixty two patients were evaluable for analysis of efficacy
at- l^leek 8 (the main end point for ef f icacy). One hundred and f ifty three
patients (pre-dose) and 150 patients (posl-dose), vtere evaluable for
analysis of efficacy at Week 12 (secondary analysis).



6.3.2 Time since Last Dose Except at Week O, when aII patients were
receiving placebo, only patients with rrough blood pressure measurements
have been included. Patients randomised to nitrendipine od received
placebo as the evening dose.

The median time of bLood pressure measurement at Week 8 was 13 hours post
dose (range 7 - 24 hours). goz of patients had their blood pressure
measured between 1r.6 and 21 hours of receiving their previous dose.

Week

the

12 post-dose blood pressure measurement times are also sunrnarised in
s ame tabre. The median time from last dose to post-dose assessment

hours ( range I - 7 hours ) . goz of patients v/ere assessed
between 1 and 2.7 hours of taking their last dose.

was 1. 3

pos t -dos e

6.3.3 Blood Pressure changes between Entry and week 0 (baseline)

There are statisticalry significant differences (p < 0.05) between
pre-entry and Week 0 for sitting diastolic and systolic blood pressure and
standing systoric blood pressure. Mean sitting blood þressures were
173.5/ro:-1 mm Hg at pre-entry and 169.3/103.5 mm Hg at week 0; mean

standing systolic blood pressure was 172.3 rrun Hg at pre-entry and 167.0 at
Week 0- Despite the removal of placebo responders at Week 0 there was a

small but clinicaLly insignificant placebo response in patients still
eligible for randomisation.



6-3-4 Primary Efficacy Analysis (BIood pressure changes Weeks O B)

Seated blood pressure and heart rate for
Week 0 and B is displayed in Table 3.

va I id pat ients in the study at

For the primary efficacy analysis, there was no statistically significant
difference (P = 0.33) between nitrendipine bd and nirrendipine od for mean

response in seated diastolic btood pressure Week 0 - Week B.

rn the nitrendipine bd group, mean seated brood pressure fer.l from
167 '3 / 103 . 9 mm Hg at week 0 ro L54 .4 lg3 .6 rnrn Hg ar week B (mean

12.9110.3 mm Hg, p < 0.001).
respons e

rn the nitrendipine od group, mean seated blood pressure fell from
170.6/103-0 mm Hg at week 0 to 156.31s2.9 mm Hg at week 8 (mean response
L4'419'0 mm Hg, P < 0.001). Blood pressure changes within each group over
Weeks 0, 4 and 8 are displayed in Fig. 2.

The reductions of Bp on monotherapy (n = 131)
beta-blocker (n = 31) were of similar magnitude

or in combination with a

(See Tab).es J.2 and l.l).

Sitting

^ 
SBP Active : placebo

mmHg

^ DBP Active
mmHg

Placebo

Standing

A SBP Active
mmHg

Placebo

^ 
DBP Active
nìm-l-lg

Monotherapy

n=131
b.d. o. d

-15. 0 -t4 .2

-10. 7 -9.0

Second-line

n=31
b.d. o.d

_q 2 -15.3

-8.9 -9. 0

-12.8 - 10. 3

-7 .2

-8.7

-7.6

-13.9

-9.7P I acebo -13. B



There are

responses

no statistically significant differences (p

in heart rates or body weights in each treatment

a statistically significant difference
standing heart rate- In the bd group,

> 0.05) for

6.3.5 Secondary Analysis

a) ALI VaIid patienrs

There were no statistically significant differences (p >

treatment grouPS for mean responses in other blood pressures (standing
diastolic blood pressure and standing systolic brood pressure), seated
heart rate or weight Week 0 to Week g.

There was

1.9 bpm compared with a mean change

group.

(P = 0.036) for mean

the mean change

of -1.3 bpm in the od

respons e

Week 0-8

group.

Ana lys es

patients

1n

\ra s

b) Subgroup Analysis

of the mean responses between treatment groups were repeated for
in the following subgroups: -

i
1l

111

iv

patients receiving monotherapy
patients receiving nitrendipine as an adjunct to beta blockade
patients over 65 years
patients under 65 years

There were statistically significant differences (p <

treatment groups for mean responses in standing diastolic blood pressure
and standing'hearL rate, for the acljunct patienLs only. There \.rere no
statistically significant differences (P > 0. o5) for any oLher comparison
between treatment Sroups for the subgroups of patients examined (TabIes
3.L and 3.2).



\Jithin treatment groups, Lhe mean l¡lood prcssurc rcsl)orìscs fJcck o - Week B
were aLI statistically signif icant (p s 0. O5) for cach sr.rbgroupr, except
for seaLed systolic blood pressure in the adj unct group receiving
nitrendipine bd- This group had a much lower seaLed systoric pressure at
baseline compared to the od group, however, seateci sysLolic pressures at
Week 8 were almost identical in both treatmenL groups-

c) Intention to Treat Analysis

As a supporting secondary analysis, the responses for week 0 - Week g were
analysed on an intention to treat basis. Data for aII patients \rere
included where recorded. For these patienLs who discontinued prior to
Week 8 assessment, their last recorded blood pressure measurements on
active treatment were used. There were no sLatistically significant
differences (p >

blood pressure or seated heart rate. There is a statj.stically significant
difference (P = 0-035) for mean response in standing hearr rate.

l{ithin each treatment group there were statisrical ly signi ficant
differences (P < 0.001) in mean blood pressures t{eek 0 - endpoinL.

d) Dose Titration at Weeks 4 and g

At l'Jeek 8. over 502 of patients in each treaLment group had titraLed
up from the initial dose.

6.3-ó Blood Pressures and Heart Rates at week 12 pre- to post-Dose

For all walid PaLients there were staristicalty significanL di[[erences
(P s 0-05) between week l2 pre- and post-dose measurements lor al,L mean

blood pressures and heart raLes.

Mea n

(Fig
s ea ted blood pressures f eI I L2 - 617 .9 rffn Hg f rom

Standing pressures feÌl similarly by 1.l.5lJ
pre- to

3mmHg

po s t-dos e

afcer the3)



same period- Mean increases in seated and standing heart rates over
same period were l' 7 bpm and 2-3 bpm respectively. simirar trends
observed when Lreatment group and dosage were examined.

the

we re

The uS FDA proposes that blood pressure response at peak effecL should beno more Lhan r - 5 - 2 times that aL trough ef f ect. ,.peak,, and -trough-
effects on blood pressure in this study were noL accurately determined.
However the mean seated diastoric blood pressure responses from week 0 toweek 12 "pre" and "post-dose" were determined and are tabulated with
regard to the FDA guiderines in Table 4. In arl but two cases (5mg bd and
20mg bd) the actual week 12 post-dose values fall within the described
range.

6.3.1 Responders at Each Visit

The number of patients defined as responders (seaLed diastoric blood
pressure < 95mmHg) or non-responders at each visit are summarised for each
treatment group in Tabr.e 5. At week 4 and g, 407 and 567 0f patients
resPectively were responders- There was littre difference in response
rates between Lhe two treatment groups.

At Week 12 pre-
responders.

and post-dose, 692 and ggZ of patienLs respectively were

6 - 4 Safery

AII adverse events or intercurrent illnesses recorded during the study
were listed whether or not they were thought to be treatment related and
were classified according to cosrART terminology. For Lhose patients
withdrar¿n from the study due to adverse evenLs, the major symptom presenL
at discontinuation has been listed as the reason Ior ,,i rhdrawal.

For the patienrs
was documented.

reporting more than one event, each adverse experience



Of the 2I5 patients who entered
placebo) were withdrawn due to

the study 22 patients (including 3 on

adverse evenLs. Details of patients
r¿ithdrawn due to adverse events are displayed in Table 6:-

ó'4'1 Adverse Events During placebo Run-rn phase (lJeeks -4 to 0)

Two hundred and fifteen patients received placebo during the run-in phase.
Forty seven patients reported ó5 adverse events on placebo. The most
commonly reported adverse events were headache, l3 patients (67-);
dizziness, B patients (3.72); asthenia, ó patients (2.g2) and somnolence,
5 parienrs (2.32).

Three patients
from the study.

experienced adverse events
(1 dizziness, 1 urticarial

necessitating discontinuation
rash and 1 asthenia).

6.4-2 Adverse Events During Active Treatment phase (weeks 0 L2)

Fifty two patients in the nitrendipine bd group and 47 patients in the
nitrendipine od group reported adverse events during the randomised phase
of the study. The most comrnonly reported adverse events
(Tabte 6: all patients) were frushing, 28 (L4.72), headache, 27 (L4.22),
peripheral oedema, 15 (7.9r,), asthenia, 11 (5.87.) and dizziness, B (1.22).
There was little difference in the overall incidence of adverse events in
the two treatment groups.

Nineteen patients $rere withdrawn due to adverse events whilst receiving
nitrendipine (headache 6, frushing 3, peripheral oedema 3, dizziness 2,

urticaria 2, palpitations l, nausea r and lack of erection l).

In addition to the 'above, patient 412 sufferecl a non-fatal myocardial
infarction and patient 516 suffered a minor cerebrovascular accident.
Reasons for withdrawal in both cases were not attributed as adverse
reactions according to the investigator and were classed as '.other".

Details of aIl adverse reactions necessitating withdrawal are stuîmarised
in Table 7.
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details of individual patients r.¡ithdrawing from the sLudy can be
in Tables 6 and 7

and post-dose plasma sampres were prepared for nicrendipine analysis
results of these analyses are awaited and will be reporLed elsewhere.

6 - 4.3 Laboratory Investigations

Most patienLs had haernatology and biochemistry investigations perforrned
pre-entry and at Week 12.

Hean alkaline phosphatase was significantly increased (p < 0-05) from
Pre-entry to Week 12. Mean aLkaline phosphatase increased from 99.6 IU/f
at Pre-entry to 106.1 IU/I at week L2; in 12 paLienrs alkaline phospharase
Ievels moved from normal to above the normal laboratory range, buL none of
these increases were clinically significant.

6.4-q Plasma Nitrendipine Analysis

P re-
The

i) L0

10

20mg nitrendipine given as a single
2Omg nitrendipine given rwice daily
24 hours

dose is as effective as

in reducing blood pressure
over

ii) over 502 of patients achieved saLisfactory blood pressure control on

nitrendipine, irrespective of dosage frequency

iii) the differences betv¡een'peak and trough blood pressure measurements

dic not farr outside of the range proposed in the new FDA guidelines
for assèssment of dosage frequency oI antihyperLensive drugs

I

i") Nitrendipine od was as werr tolerated as nitrendipine bd
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Reas on

Adverse reaction

Non attendance

Non compliance

0ther

Total*

Surrnary of Withdrawals

ntd BD nrd 0D Total

10 I 19

13

I7 18 35

more than one reason for withdrawal, hence the totals

sum of indlvidual reasons

41

0

5

2')

67

* Four patlents had

are less than the
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Table I

Patient demop ranhv aìl nâr'í ent randomised

Age (years ) mean
SD

56. 0

10. 3

s8.5
10. I

57 -2
10. 3

n<65
n>ó5

't5

22
(777)
(232)

64
29

(6e7)
( 312 )

139
5I

(7 37)
(27 7)

Sex ma 1e
female

51
A6

(532)
(477)

49
44

(537)
(47 7)

t00
90

(532)
(47 7)

Height (cm) mean
SD

166.6 165.5
9.9

r_66.0
9.19.5

(n=9 6 ) (n=189 )

l*eight (kg) mean
SD

78. 6 79 -O
15.3

(n=91)

78-8
14 .4

(n=18a)
13.5

(n=93 )

Smoking habits yes le (

38(
40 (

207.
397.
4 L7"

23 (257.)
46 (497.)
24 (262)

42 (227.)
B4 (447)
64 (342)

no
prevl.ous

A lcoho I
Consumpt ion

yes 65 (682)
3 r (327)
(n=96 )

66 (732)
2s (27 7.)

(n=91)

131 (702)
56 (302)

(n=187 )

no

Race caucas lan
other

92 (952)
5 ( 57")

8 8 (9 57,)

5(52)
18 0 (957,)
10 ( s7")

Hypertension yes
nervly cliagnosed?no

39
57

(4Lz)
(5ez)

39
54

(427.)
(587.)

78
111

(4L7)
(5e7)

If no, years mean
s i¡\ce diagnosed SD

6-2
5.2

(n=5 7 )

5.4 5.8
5.4 5.3

(n=53 ) (n=110)

Antihypertens ive
the rapy

monothe rapy
adjunct

76

2T

(7 8z")
(222)

77
16

(837)
(r7 7.)

153
37

(8r.2)
( 192)

Sitting BP
( rn¡nHS )

mean r68
T7

2lLO3.6
rl 6.6

170. 8 I L02.9
L9.91 6.0

L69 .5 / 103. 3

18.sl 6.3SD

Standing BP
(ntmHg )

me an 166.3 I L05.7
16.91 9.1

(n=96 I n=95)

t67 .9 I L04.6
l.9.51 8.1

(n=93 I n=92)

167.rlLO5.2
18.21 8.6

(n=189/n=lB7)
SD

S tand ing lìR.

( bpnr )

fnealì t6.2 t).)

10. 5

75.1
10. 4SD 10.4

( r=94 ) (n=I87)

Standiitg llR
( bpnr )

MCAIì

SD
tB.9
II.4

n=lB7)

79.8
10. B

(rt=9a)

73 - 0
It.9

Atl
patients
(n=190)

NTD HANE
(n=93 )

NTD BD

(n=9 7 )



No. of patients at pre-entry

Withdrawals at or before Week 0

215

25

No. of patients at Week 0,
randomised to active treatment 97 93 190

Protocol violators, excluded
from analysis of efficacy il 3 0 3

No. of valid patients at Week O 94 93 187

Withdrawals after Week 0 to
before Week 4 4 4 I

No. of patients at Week 4 90 89 t79

f.Jithdrawals at Week 4 to before
Week 8 9 6 15

No. of patients at Week g
(No. of valid patients at Week 8)

* 81
(80)

83
(82 )

164
(162)

l.lithdrawals at Week I to before
Week 12 3 8 11

No. of patients at Week 12:
pre-t reatment 78 75 153

pos t- t reatment 77 73 150

Nitrendipine
BD

Nitrendipine All
MANE patients

Table 2
Number of patients in the studv

/l Patients 102, 153 and 615 were excluded from the analysis

* Patients 1107
Week 8 due to

of efficacy

efficacy atand 1117 were excluded from the analysis of
blood pressures being measured at peak



Table 3. 1

Nitrendipine BD (n=80)

SeaIed systolic
Seated dias tolic
Seated HR

Nitrendipine 0D (n=82)

Seated systolic
Seated diastollc
seated HR

Seated BP and HR for Valid Patients in the Study at Week I (MonotheraPy and Second-line)

Week 0 (+SD) Week I (lSD) Mean Response (Wk 0-8)

L67,3

103.9

77.L

(16.8)

( 6.0)

(10.1)

(1ó.8)

( e.2)

( e.7)

72 .9

10.3

154.4

93 .6

75.5

1

2

3

P

< 0.001

< 0.001

ns1.ó

r70.6

103. 0

75.3

(20.0)

( 6.1)
(10.s)

156.3

93 .9

75.5

(le.2)
( 8.4)

(10. 2 )

14 ,4

9.1

-0 .2

< 0.001

< 0.001

NS

1

2

5

P (between groups)

1

2

3

0.55

0.33

0 .22



Bb t

Nitrendipine b-d. (n : 63)

1. Seated systolic

2. Seated diastolic

3. Seated HR

4. Standing systolic

5. Standing diastolic

6. Standing HR

Nitrendipine o.d- (n : 6S)

1. Seated systolic

2. Seated diastolic

3. Seated HR

4. Standing sysrolic

5. Standing diastolic

6. Standing HR

P (between groups)

Seated systolic
Seated diastolic
Seated HR

SLanding systolic
Standing diastolic
Standing HR

I./eek 0 (aSD) I.Jeek 8 (tSD) Mean P

1

2

3

t
5

6

o

168. 4

104. 0

78.4

16s. 5

106. 4

82.s

(17.3)

(6.3)

(e.e)

(17.0)

(8.2)

(10.1)

tleek 0 (tSD)

r70.2 (2O.4)

102.8 (6.3)

77.O (10.2)

166.8 (20.0)

r04.2 (7 .2)

79.8 (11.8)

o.77
o.26
o .52
0.39
0. 13
0. 16

153.4

93 .3

t7.o

r52.7

96-7

80. 6

(16.e)

(8.8)

(e.3)

(15.6)

(e.4)

(1r.0)

h¡eek 8 (!SD)

1s6.0 (18.7)

e3.8 (8.6)

76.6 (10.1)

156.5 (17.8)

97.0 (9.8)

80.4 (11.s)

15. 0 <0. 001

<0. 001

NS

<0. 001

<0.001

NS

10. 7

1.4

t2.8

9.7

1.9

Mean P

L4 .2 <0. 001

9.0 <0.001

0.4 NS

10.3 <0.001

7 .2 <0.001

-0. 5 NS



Nitrendipine b-d. (n : 17)

1. Seated systolic

2. Seated diastolic

3. Seated HR

4. Standing systolic

5. Standing diastolic

6. Standing HR

Nitrendipine o.d. (n = 14)

1. Seated sysLolic

2. Seated diastolic

3. Seated HR

4. Standing systolic

5. Standing diastolic

6. Standing HR

P (between groups)

Seated systolic
Seated diastolic
Seated HR

Standing systolic
Seated diastolic
SeaLed HR

V d nts t l./ee

Week O (!SD) Week 8 (tSD) Mean P

L63.2

103. 6

72.4

163. 6

105. 1

73.8

(14.4)

(5.1)

(e.7)

(14.s)

(7 .2)

(r0.1)

Week 0 (tSD)

r72.8 (18.3)

103.6 (s.5)

67.2 (7.8)

171. s (17.4)

107.1 (12.8)

70.1 (e.7)

0.084
0.97
o.12
0.31
0.043*
0.049*

157. 9

94 .7

7 0.4

154.9

97 .4

7 L.6

(16.3)

(10.8)

(e.3)

(13.s)

( 11. 1)

(e.s)

Week 8 (tSD)

157.5 (22.L)

94.6 (7.4)

70.2 (8.8)

1s7.6 (2r.e)

93.3 (10.s)

75.3 (10.3)

5.3 NS

8.9 <0.001

2.O NS

8.7 0.029

7 0. 0011

2 NS

Mean P

15. 3 <0. 001

9.0 <0.001

-2.9 NS

13.9 <0.001

13.8 <0.001

-5. I NS

6

2

t
2

3

4

5

6



Table 4 Differences in Blood Pressure Measured Pre- and Post-Dose at I'/eek 12

Mean Sitting DiastoLic BP Response (mmHg)

Group of

pat I ents

Al t

5mg BD

10mg BD

20mg BD

AI I BD

1Omg MANE

2Omg MANE

AIl MANE

N Week 12 (pre-
dose)

12.4

Required wk 12

post-dose range (FDA

guidelines)

18.6 - 24.8

20.0 - 26.6

2L.0 - 28.0

L5.2 - 20.2

18.0 - 24.0

19,5 - 26.0

19.5 - 26.0

19.5 - 26.0

Ac Eua I
wk 12 post-dose

20 .2150

29

26

47

r02

13.3

14.0

10. 1

12.0

18.6

2r .0

20.8

20 .2

35

13

48

13.0

13.0

13.0

20.r

19. 9

20.r

In all bur two cases (5mg BD and 20mg BD) the actual Week 12 post-dose mean values fall within the desired range



Table 5

G roup

BD

MAN E

All

Responder

Non-responder

Responder

Non- responder

Res ponde r

Non - res ponde r

0 ( 07.)

81 (1002)

0 ( 07,)

83 (1002)

0 ( 07.)

164 ( 1002)

Number of Responders and Non-Responders at Each Clinic Visit -
valid patients still in the study at Week 8

By Treatment GrouP at Weeks 0 to 12

Number (Z) of patients

8 12 (pre-dose)

(687.)

(322)
32

49

¡{J

37

53

25

4U 12 (post-dose)

6s (847.)

12 (167)

ó8 (932)

s ( 77.)

34

49

117

35

53

22

(407,)

(602)

(4rz)
(5e7.)

(547,)

(467)

(572)

(437,)

(7 Lz)

(2ez)

66

98

(402)

(607")

e0 (567.)

7 2 (4 47.)

(6e7,)

(3I7.)

13 3 (897.)

17 (112)

106

47



Table ó Most Conrnonly Reported Adverse Events

Even t ntd BD (n=97) nLd 0D (n=93) Total (n=190)

F lus h ing 15 (I5 . 57. ) 13 (r4 .0Z) 28 (r4.77")

Headache 11 (rL37,) 1ó (17 .27.) 27 (r4 .22)

Peripheral oedema I ( L27.) 7 ( 7 .57.) 15 ( 7.97.)

As Ehen i a 3 ( 3.rz) 8 ( 8 .67.) 11 ( 5 .87,)

Di zz ines s 4 ( 4.L7,) 4 ( 4 .37.) 8 ( 4 .27,)

Any adverse event 52 (53.62) 47 (50.s2) 99 (s2 . 17.)



Table 7

He adache

F lush ing

Peripheral oedema

Dizziness

Urticarla

Pa lpitations

Naus ea

Lack of erection

Âdverse Reactions Necassitating Withdrawal

ntd BD nrd 0D

j
6

21

2

2

3

Total

1

2I

1

1

2

1

I
1

1
1

9

Total
IO

t9



APPENDIX 6

Part sample of demography data
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APPENDIX 7

Part sample of blood pressure data
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APPENDIX 8

BMI and diastolic blood pressure



D¿\TA EBDNEOI E 03 S/l¡,|ILE

OBS PATNR RRSIDIAS TTYPE BETÀ VISiT I{EIGIIT HEIGIIT BMI

21.9899

22.959t
35.3796

24.9989

2+.6094

30.1194

18.1955

29.3400

29.3724

29.4023

29.2421

30.4878

29.8650

23.9188

21.4071

30 .3233

25.6896

25.6896

24.9135

22.9481

23. 5036

23. 2005

33.7778

28.6048

32.0204

26 .85t 9

24.0055

29.2839

38.5675

27 .4406
25.1218

28.0104

26.52&5

24.6094

23. 5102

23,4568

32.6905

21.2245

27 .3356

22.2222

25.3902

22.4166

26.1119

?,6.4463

26.4463

24.9740

23.9395

2+.1517

57

61

94

57

63

82

46

71

19

82

73

82

69

62

65

95

16

16
11IL

64

71
a')

'16

16

83

ö,
63

97

105

85

86

99

85

63

12

16

89

65

19
'l)

61

54

67

1?,

7Z

60

?5

80

I6l
163

163

l5l
160

165

159

162

164

167

158

164

tsz
l6l
154

111

112

172

170

167

l8l
188

150

163

161

180

162

182

165

176

185

188

179

160

1i5
180

165

175

170

i80
r55

r55

160

165

165

155

111

t82

10
l0
l0
32,
l0
10

231 I
l0
10
l0
t0
i0
l0
1l
10
l0
32
32
10
10
l0
10
10
10
l0
l0
l0
32

37 I
71
10
l0
l0
l0
32
32
32

37r
10
32
32
32
32
10
t0
10
32

37 l

Il0
100

100

95

95

100

100

100

95

100

100

100

110

100

95

110

9B

98

108

110

110

106

Il0
102

ll5
110

115

110

115

105

105

ll5
100

100

1m
102

98

98

104

96

96

96

98

1I0
98

98

100

104

ll
23
34
45
56
67
78
89
910
l0 ll
ll t2
t2 13

13 14

t4 t5
15 t6
16 l7
11 18

l8 19

19 20

20 zl
21 22

22 23

23 24

2+ 25

25 26

26 21

27 28

28 29

29 30

30 3l
31 32

32 33

33 34

34 35

35 36

36 37

37 38

38 39

39 40

40 4l
41 42

42 43

43 44

44 45

45 46

46 41

41 48

48 +9



OVERALt HE¿lN BP 
^ND 

ßl'1l

OßS NAI{E I¡ |4I-JAN STD H¡\X HIN

r BHI 4154 21.015 4.88i3 6t.161 t3.605
2 RRSIDIAS 4154 104.159 5.8228 115.000 70.000
3 RRSISYST 4154 174.479 20.i571 250.000 100.000



HEAN BP BY BHI I,T ÀIID CI'; 3I

NAMIÌ OI' TORHER VARIÀBI,E.ÂRSIDIAS

OBS BHI[' N HEAII STD ¡1/\X HIN

I < 31 KG/Hz 3375 104.003 5.76040 lt5 70

2 )= 3l KG/H2 ?i9 t04.833 6.04315 ll5 76

NAl'lE OE FORIIER VÀRIABLE=RRSISYST

OBS B¡II T' N i,fEÄ}{ STD HÀX I,ÍI N

3 < 3i KG/HZ 3375 174.4{0 20.0866 250 t00
1 )= 31 XG/UZ 719 11+.616 20.41t8 210 lt5



,t!.

HEÀII BP BY BHI LT 21, 2I-30, 3I-32, CT 33

NAME OE FORHER VÀRIABIE-RRS¡DIAS

OBS B¡{I[' N T,EÀN STD HAX I.IIN

| < 2l Y,C|HZ 174 103.782 6.58238 ll5 ?0

2 )- 33 Kc/H2 {70 t05.08l 5.99{83 l¡5 86

3 2t-30 Kc/l,tz 3201 l0{.015 5.i1326 lt5 80
4 3l-32 Kc/Hz 309 104.456 6.10638 I15 76

NÀ},lE OF FORI.íER VÀRIABIE=RRSISYST

OBS B}.IIT N }{EAN STD IIAX HIN

5 < 2l KG/Hz 174 175.03{ 21.7154 230 120

6 )= 33 KC/1,f2 4i0 l?5.t45 20.8855 210 125

7 2l-30 KG/H2 3201 174.408 19.99i4 250 100

8 31-32 KC/Hz 309 173.887 19.8338 240 ll5

ü

T

I

I



nduuoHsnrp BETwEEN BtlI AND srTTrNc DrAsTor,rc Bp

TREATED PATIENTS

DEP VÂRIÀBLE: RRSIDIAS DI¡\STOLIC BP

ÂNALYSIS OF VARIANCE

4

I

ü
ìc
I
I

M00E[ I 389.98345 389.9S345
ERROR 1320 42318.05286 32.05913095
c T0íIÀL l32l 42708.03631

SOURCE

VARIABTE DF

INTERCEP 1

BI,II I

R-SQUARE

ADJ R-S0

sut't 0t' l.lEÀN

DE SQUÀRES SQU^RE E Vt\tUE PR0B>F

12.165 0.0005

0.0091

0.0084

T IOR HO:

PARA}IETER=O

108.522

3.488

R00T l.rsB 5.6620?8
DEP }{EÀN 103.2057

c.v. 5.486204

PÀRAMETER ESTII.IATES

PARÀÌITTER

ESTIl{ÀTE

100.0369i

0.11673772

STANDARD

ERROR

0.921 80844

0.03347064

PROB > ITI

0.0001

0. 0005

VÀRIABtE

tÀBEL

INTERCEPT

It

r



RELATIONSI{IP BETIiEEN B¡IL\ND SITTING DI^sT0tlc BP

TREATED PATIENTS

YARIABLE N l,lEÀN STD DEV SUl..l }.lINIl.lUM ¡,lAXI}{UH

RRSI DI ÀS

B¡{I

t322
1322

103.2057

27 .1450
5. ó8595s

4. 65436s

136438.0

35885. 7

80 .00000

I 3 . 88889

I I 5.0000

61.1402

I

PEÀRSON CORRELÀTION COEFFICIENTS / PROB ) IRI UNDIR HO:RHO-O I N . 1322

RRSIDIAS Bl'lI

RRSIDIÀS 1.00000 0.09556
0.0000 0.0005

BI.II 0.09556 1.00000

0.0005 0.0000

,l\)

u

"(i

l

I'I

i

I
rl

I
I



nÈl¡uoHsnrp BETwEEN Bt,tI ÀND srTTrNc DIÀsTot,rc Bp

III{TREATED PATIENTS

DEP VARIÂBLE: RRSIDIAS DIASTOÍ,IC BP

ANALYSIS OT' VARIANCE

souRc8

SUI{ OF HEAN

Dt' SQUÀRES SQU/\RE

l'lODEL I 466.21855 466.21855

ERROR 2830 95869.26027 33.876063?0

c T0TA[ 2831 96335.47881

E VALUE

t3.762

0.0048

0.0045

PROB>i'

0.0002

R00T llsE 5.820315

D8P l.tEAN 104.6038

c.v. 5.564152

PARAUETER ESTII4ÀTES

R-S0U^RE

ÀDJ R-SQ

Bl'lI

VARIABLE DT'

II,ITERCEP

PARAI.IETER

ESTIl'lAlE

102.40580

0.08128066

STANDARD

ERROR

0. 60250134

0.021 90983

T FOR HO:

PÀRAMETER=O

I 69. 968

3. 710

pRgB ) tTt

0.0001

0.0002

VÀRI¡lBLE

tÀBEt

II'ITERCEPTI
I

r



I

Riit,lttoHsRtp BETI{EEN BltI ÀND SITTING DIASToLIc Bp

UNTREÀTED PATIENTS

VARIÂBLE N I'IEAN STD DEV SU]1 I.IINIMUI.I l.lA)(Ilt{UH

RRSIDIÀS

Bl.lI

104.6038

z7 .0+23

5. 83341 9

4.992725

296238.0

?6583. 7

i0.00000
13. 60544

115.0000

61.4612

2&32

2832

PEARSON CORREIÀTION COEFI'ICIENTS / PROB > lRl UNDER fl0:RH0=0 / N ' 2832

RRSIDIAS BI.II

RRSTDIAS l.00000 0.06957

0.0000 0.0002

BI,II 0.06957 1.00000

0.0002 0.0000

G



RELATIONSHIP BETI{EEN Bl4I AND STTTINC DIASTOLIC BP

TR.EATED PATIEI'TTS

PtûT 0t' RRSIDI^S*BMI LEGEND: r1 = I 08S, B = 2 0BS, ETC
i
1

ì

ll5 +

ll4 +

ll3 +

ll2 +

lll +

ll0 +

109 +

108 +

107 +

106 +

105 +

D104+
I103+
Al02+
s101+
Tl00+
0 99+
L 98+
I97+
c 96+

95+
B 94+
P 93+

92+
9l+
90+
89+
88+
g7+

86+
85+
g{+
gl+
g2+
gl+
80+

I

I

I

I

I

AA AAB¡1OB B FB ACCBA¡IÀI\A B A ÀÀ IìA

À A A AAA A À

À

À A AAAAAl\À À ÀÀ

AÀA
AÀÀACCFJLJKJCFLNNTLI¡1OKLOCflHHEGTCGÀDÀBD BÀÀC B À

À

A À

Att A

A ABAAACBA À À AÀ BÀA A À

BA CÀ A A A

À À A BBEBCHFDCJI}ICIKLJflEEIICDCBDDDC DAÂ B

À À ABCA ÄADB AAÀ ÀÀ

A

À À ÀC BAACÀÀ CB CA À A

À

/|BAABCIFOÛIWT)(NXTVXRRRUKTOI ICFJT'BBCDCCE AÀA B

À AÀ A Â

AÀA BADACDBTDECBDCCCAB ÀBÀ BBB À

ÀBAB
AC AB ÀBÀ DABAA À AÀA C

À À BÀ ÀDCCCDJIEMDIHXTBGCECCID CÀB8A AÂ AA À À

ÀÀ A

G
--+---------+---------+---------+-------:-*---------+---------+----_____+___-_____+_________+_________+__-_
l0 ls 20 25 30 35 40 45 50 55 60

A

À

Bl1I



l

.l

I
I

I

RELATI0NSHIP BETI{EEN BHI AND SIÎTING DI/ìSTOLIc Bp

UNTREÀTED PATIEI'ITS

PtmOERRSIDIAS*BI,iI IEGEM: A= l0BS, B=208S, ITC

BABADCHFIIIDKHFEDIIIEIGAADEDEBCC BABBÀÀ Ä A À AA A
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General Practice Data Derived
Tolerability Assessment of
Antihypertensive Drugs

ie Journal of lnternorionut l+lcdital R<.¡t,uttlr 1989. lj:4l.l 47ll

J.E. Marley and J.B. Curram
Bayer UK Ltd, Newbury, UK

INTRODUCTION

Fssential hypertension is a corrunon con-
I-2 dition affecting many people. It is

likely that as many as one person in six in
the population may require life-long treat-
ment.r Treatrnent [or hypertension became

available with the introduction of ganglion-

Received for publication 9 June 89; accepted 2l
June 1989.

Add¡ess for correspondence: Dr J E. Marley, Senior
Medical Advisor, Bayer UK Lrd, Srrawberry Hill,
Newbury RGl3 lJA, UK.

A large hypertensive population of patients in general practice was
used to assess the tolerability of nifedipine in previously untreated
patients and was compared with other antihypertensive drugs in
previously treated patients. A total ol 3972 patients with a sitting
diastolic blood pressure between 95 and 115 mmHg were treated
with 20 mg nifedipine twice daily for I month. In non-responders
the dose was increased to 40 mg twice daily for a second month; re-
sponders continued to take 20 mg twice daily. A total ol 2772
patients had been previously untreated for hypertension, whereas
857 had previously been treated with p-blockers alone or in com-
bination and 346 had received diuretics alone or in combination.
Adverse events were recorded for 28 days prior to treatment being
initiated with or changed to nifedipine and for two 28-day nifedip-
ine treatment periods. Flushing and headache, which diminished
with time, occurred during nifedipine treatment. Ankle oedema
did not diminish with time. Reductions were seen in occurrences
of dyspnoea, impotence, letharg¡l and cold extremities.

KEY WORDS: Nifedipine: þ-blockers; diuretics: hypenension; anrihype nensive r¡ear-

ment; tolerability: general pracrice.

blocking drugs in the 1950s. Essential
hypertension, unless severe, is a symptom-
less condition and patients usually feel well
until they a¡e treated.2 Patients readily
default from treatment because of adverse
effects so that the tolerability of antihy-
pelensive drugs is of great importance.

Nifedipine (20 mg) tablets are made of
fi lm-coated, micronized compressed nifed-
ipine and, in this form, have low solubility.
In this study the tolerability of nifedipine
tablets was assessed in patients whose mild
to moderate essential hypertension had not
previously been treated and. in a second

OCopyright 1989 by Cambridge Medical Publications Lrd 473
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group ol parienrs, tolerability was com-
pared with other antihypertensive drugs
with which rhese parients had previously
been treated.

The study was conducted in general
practice, rhe data being collected from a
large computerized database.

PATIENTS AND METHODS

Pat ients
Patients were eligible for entry to the study
if they had essential h¡rpertension: sitting
phase V diastolic blood prcssure (DBp) of
between 95 and I 15 mmHg. Patients were
either newly identified as hypertensive or
were those in whom a change of teatment
was indicated because of poor effrcacy or
tolerability. A total of 39i2 parienrs from
486 general pracrices entercd the study,
2772 patients being newly diagnosed. The

remainder had been rreared with p-blockers
alone or in combi¡ation (857 patients), or
with diuretics alone or in combination (346
patients). A full medical history, general
examination and i¡formed consent were
obtained before entry. Demographic de-
tails a¡e shown in Table l.

Trealment
After two pre-entry blood pressure checks
eligible patients were rreated with 20 mg
nifedipine twice daily. Blood pressure was
reviewed after 4 and 8 weeks' open treat-
ment. At the first review patients whose
siaing phase V DBP was grcater than 90
mmHg had their nifedipine dose increased
to 4O mg twice daily.

To lerability asse s s me nt
The incidences of l0 speciFrc adverse events

Table I
Demographic details of patients entered into the study (values
given as mean + SD)

Measure Male Female All patients

No. of patiens
Age (years)

Weighr (kg)
Height (cm)

204l
56.4Ð.2
80.8 r13.7

t'tz;t 1.8.6

193 l
58.0 f8.4
70.2 tt3.7

t6t-2 !ó.9

39'12

57.2 +8.9
'15.61t4.7

167.t !9;I

Table 2
Mean (+ SD) systolic and diastolic blood pressures and heart rates at each visit for all
patients

Treatment period
(weeks)

Systolic blood
pressure (mm Hg)

Diastolic blood
pressure (mm Hgf

Heart rate
(beats/min)

0

4

8

114.6 L20.t
(n=3972)

t54.8 +19.8
(n=3332)

150.5 +17.9
(n--2820)

r04.2 15.8
(n=3972)

90.61r4.6
@=332a)

87.4 Ð.3
(n=2820)

78.ó r8.9
(n--3812)

19.2 Ð.4
(n=337O)

78.1 Ð.0
(n=28 I 8)

414

'Sitting phase V diasrolic blood pressure



common to antihypertensive drugs were
sought at entry and at the end of each 4_
week treatment period. Other volunteered
events were recorded. At entry the events
were related to drugs taken or to those
experienced while unreated in the previ_
ous 4 weeks, whereas at subsequent visis
the events were related to treatment with
nifedipine.

The adverse event data were entered
into a central computer usmg remote termi-

Tolerabilrry of anrihl,pcncnsrves

nals in the general practitioners' surgery
Adverse events were graded on the follo*,_
ing scale: I, mild; 2, moderate; 3, severe; 4.
intolerable. At aay time the patient could
be withdrawn from the study. tf an event
was graded as 3 or 4 the patient was routed
rnto an automatic withdrawal pathway.

RESULTS

The mean blood pressure and heart rate
recorded at each vislt are shown in Table 2.

Table 3
Type, number and severity of reported adverse events before and after treatment with
nifedipine.

Adverse event/
severity

0 weeks
(n=3972)

4 weeks
(n=3332)

4 weeks
(n =3332)

I weeks
(n=2E20)

8 weeks Adverse evenU 0 weeks
(n=28201 severity (n=39j2)

L,ethargy
Mild
Moderate
Severc

Intolerable

Ankle swelling
Mild
Moderate
Severc

Intolerablc

Impotence
Mild
Moderate
Severe
Intolerable

Hcadache

Mild
Moderate
Severe
Intolerable

Dizziness
Mild
Moderate
Severe
Intolerable

Nausea

Mild
Moderate
Severe
lntolerable

Dyspnoea

Mild
Moderate
Severe
Intolerable

Skin flushing
Mitd
Moderate
Severe
Intolerable

Cold extremities
Mitd
Moderate
Severe

lntolerable

249
t7l
55
l6

203
10

32

6

r50
22r

53

5

14

5r
t3

8

6l
21

t2
3

52
23

l6
8

26

l0
1

t

5t
2l

9

r23
84
27

l5

t25
18

20

5

l 15

101

3l

40
2l
IZ

27

l4
7

2

39

24
r3

I

t6
32

3l
6

8

6

8

I

t5
1

r8

5

4

1

2

108

107

25

280

130

4t
34

98

134

55

1

t67
60
40

3

20

1

6

54
29

l0
I

t4
5

5

I

8l
86
23

3

19

39
r6
ll

65

t1
1l

3

26

T4

r0
t

Palpitations
Mitd
Moderate
Severe
lntolerable

26
24

t2

- ' Adverse events rcponed at 0 weeks a¡e from pre-€ntry (reatment. those reponed ar 4 a¡rd g weeks æe from ueatmentwith nifedipine.
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Table 4
Type and number of adverse events, according to previous antihypertensive theÉapy, before and after treatment \yith nifedipine"

Adverse event/
previous treatment

Leth argy

Any antihypertensive
p- B loc ker
D ir¡ rctics
U nt rcated

Ankle swelling
Any antihypertensive
p- B locker
Diuretics
U ntreated

Impotence
Any antihypertensive

B-Blocker
Diuretics
U ntreated

Headache

Any antihypenensive
p-B locker
Diuretrcs
Untreated

D i zzi ness

Any anlìhypenensive
p-B locker
D iuretics
U n treated

38r

282
2-5

48

89

49

t2
51

Adverse event/
previous treatment

Nausea

Any antihypelensive
p-Blocker
Diuretics
Untreated

Dyspnoea

Any antihypertensive
p-Blocker
Diuretics
Untreated

Skin flushing
Any antihypertensive
p-Blocker
Diuretics
Untreated

Cold extremities
Any antihypertensive
p-Blocker

Diuretics
Untreated

Palpitations
Any antihypertensive
p-Blocker
Diuretics
Untreated

0 weeks
(n=3972)

4 weeks
(n=3332)

t49
68

30

100

I weeks
(n=2820)

ll9
45

l8
t25

+z

t9
5

54

0 weeks
(n=3972)

2'73

222

9

2l

4 weeks
(z=3332)

256
124

M
235

8 weeks
(n=2820)

ó0

3t
7

t7

t23
58

24

r05

l8r
I l9
l6
66

38

l5
8

35

62
27

ó

4l

lt
4

2

7

48

29
4

5r

2t
9

¡

23

27

9

5

23

23

l0
3

t7

59

23

l3
22

10

48

9

l5

l4
4

3

9

83

36

9

62

t4't
55

30

t64

t39
6l
20

l0l

250
u3
38

235

133

83

t9
60

25

l3
4

8

52

28

3

42

r3

5

I

t2

4l
25

4

2t

22

ll
I

29

'Adverse events reponed at 0 weeks a¡e from pre-entry lreatment, those reponed at 4 and 8 weeks arc from treatmen¡ with nifedipine.
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The results ol the specific adverse event
enqulnes at each of the visits are shown in
Tables 3 and 4. Table 3 lisrs the events by
severity ar each visit, Table 4 lists the
events in relation to previous treaf.ment.

Signif-rcant free format adverse events
were: one report of onychogryphosis, one
of postural hypotension, two reports of
moderate left ventricular failure and one
report of drowsiness and syncope. During
the course of the study three patients died:
a 63-year old male, whose blood pressure
was well controlled, had a cerebrovascular
accident; a 63-year old female with pan-
creatitis, angina pectoris and cardiomyopa-
thy; and a 59-year old male who noted in-
creasing Ìurgina, was withdrawn from the
study for appropriate trearment but died l0
days later from a myocardial infarction. A
total of 561 parienrs withdrew from the
study because of adverse events and 269
patients withdrew for other reåsons.

DISCUSSION

The adverse event reports recorded during
the nifedipine rreatrnent period showed the
large majority o[ events to be graded as
mild (grade l) or moderate (grade 2). As
would be expected,r treatrnent with a dihy-
dropyridine calcium antagonist produced
the expected incidence of skin flushing and
headache in all patients. The incidence of
rcports of headache and flushing dimin-
ished in number and intensity with continu-
mg treatrnent, the reduction not being ac_
counted for in total by patients withdraw-
ing. Reports of ankle oedema, however,
increased in all patient groups and did not
diminish in number or intensity with time.
This suggess rhat, if ankle swelling is pres-
ent after 4 weeks o[ treatment it will remain
and, if unacceptable, treatment should be
stopped. There was a small increase in the
number of patients noticing palpitations
after4 weeks' treaunent; the number reduced
with continuing treatrnent. lncidences of
dyspnoea, cold extremities, Iettrargy, dizzi-
ness and impotence all diminished with

Tolcrabrlity of antihypcncnsrvcs

nifedipine treatment; nausca rvas clinically
unaltered.

Events common to treatment with diu-
retics and p-blockers,o were seen in thosc
patients who had been taking rhem bcfore
entry to the study. L:rge rcductions were
seen in the frequency of cold extremities,
lethargy, dyspnoea and imporence in
those patients who had previously taken a
p-blocker. [n those who had previously
been taking a diuretic, reductions were seen
in the incidences of impotence, lethargy,
nauseå, dyspnoea, cold extremiries and diz-
ziness. In patiens who had not Þen previ-
ously treated, reports of dyspnoea were
almost halved, conhrming rhat nifedipine
may have a small, but useful effect on
airways obstnrction as previously observed.5
Curiously, the reporrs of imporence in this
previously untreated group were almost
halved, suggesting that there may have
been a true effect ol nifedipine in relieving
this condition. Penile erection due ro nifed-
ipine in impotence has been previously
reported.6

This srudy has confirmed thar all an-
tihypertensive medication has undesirable
effecs in some patients. For some, the
flushing, headache and ankle swelling as-
sociated with nifedipine may prove unac-
ceptable- For those parienrs raking diuret-
ics or p-blockers who experience unaccepr-
able cold extremities, lethargy and dyspnoea,
and those with obstructive airways disease,
nifedipine may consrirute a useful alterna-
tlve treatment.
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Body mass index and diastolic
blood pressure

Sln,-'ùØé would like to add o.r. crperiencc on rhe
relation between body weight and blood Þressure
to ¡hat of Dr Stig Sonnc-Holm and colleagucs,l
using data from our prcvious study.¡ Ve recently
reviewed thc relation betwecn sirting diastolic
blood pressurc and body mass index in 4152
patients wirh csscntial hypcrtension, Mean
diastolic blood pressure was t04.2 (SD 5.8) mm Hg
and meen body mass index was Z7-l (4.9)
kg/m¡; they had a weak positive correlarion
(r:0:076, p=0-0ffi1). An incrcasc in body mass
indcx of I kg/mr was associated ùith a risc in
diastolic blood pressurc of approximatcly 0-09
rrrm [{g. 1'he population in thc srud¡, by Dr Sonnc-
I-lolm and collcagucs wes morc obesc, having
a body rnass index of >31 kg/m'. \líe did
not discriminatc betwecn obcsc and non-ol¡csc
parients, and rhe rclarion be¡rveen body mass index
and diastolic blood pressurc w¿s, ar best, weak in
our study-

J MiTRLEY

Baycr uñ. 
J cuRR/rM

Ncwbury, Bcrkshirc RGll llA

I Sonm-Holm S, Søcn*n Tl^, J<n*d Gi S.hnot. n- ln¿c-
çodcnr dfkrs of wághr chrngc:Âd errdncd body wight on
pfc€lcrn of ¡nc¡i¡l hyçnmsim io obcs ¡nd nó{tw
reo 8t llcd.J l9t9;29e:t67-70. (21Scprmbct.)

2 M:rþ JE..Srf<y end <(ñuc¡ ol nifcdipiæ 20 .nt r¡blcrs
ia hy¡rnmsion üsiog clcormic dlr collccrioo in 3<rr:l
pdia.t R.td M¿d l9t9:E2:272-5-
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Srn,-A 39-yorolcJ nrm lr¡d cxlxriocd scvcrc morion

sickncs drmughou( lìis l¡[c. l{c muld rnvcl by air bu( in a er, bus,
or slìip hc suffacd frcqucrrr vomidng. Mosr mtimctia gavc lirtlc
rclicf- l{is occupation cnrailcd frcQumr rrips by cross<lmcl fcrry
md bcing drivo in Frmoc in largc sfr-sus¡msion cars; drus lris
ability. to supprcss his nausa ms ofrq rcstcd

At a routinc blood-prasurc rccring hc was foud ro h:vc
modcn(c csmdal hypcnæion and hc was rcfcned for uet¡nat-
Hc agrc<d to t:ke pan in a clinical rial in whidr atl paticna rcccivcd
onc montl¡ of trerncnt wiúr armolol 5O mg daily in a singlc-blind
frhion aftcr whidr thcy wcrc mdornird doublc-blind ro rcrcivc
armolol 50 mg daily cithcr alonc or wirh susaincd-rclcesc
nifedipinc 2O mg oncc daily for I mondrs. All drugs werc
mepsuhtcd-

Thc patimr ss mdomiscd ro armolol md nifcdipinc md
during this trcûnent phasc hc æmcnrcd s¡nntaneously that his
ravcl sicft¡css had resolvcd. I{e sid rhar ar lasr hc had "gor his
sa-legs and gnvn out of ir". Hc had nor uka my mdancdc agmr
during thc sn:dy, h:ving assumed that it mighr inteáct wirh rhe trial
mcdicztion- Hc had nor rmrdcd my rcduction in s¡mptoms whitst
r:king atenolol alonc- At rhc complcrion of rhc srudy hismcdication
ux rcduc¡d to atcnolol 5O mg daily alonc md akhough his
h1'pcncrsion was wcll controiled, the morion sid<ncss retumed. On
úrcc crsssdra¡rocl voyagcs susreined-rclasc nifcdipinc 2O mg
¡siçq ¡l¡i[y was givm in m opc¡r fashion on rhc d:y of tnvcl, and
ccry timc thc þumcy rws trouþlc-free-

Drugs orrcntly availablc for thc rrasncnr ofmotion sic{<ness arc
andhisamincs, phenothiazincs, or auopine dcrivadvcs- Thcse czn
our dro*sincss or blurred vision rvhidr could bc dangcrous, for
o<amplc, for somconc driving. afrcr r:king thcse drirgs on a
c¡ossdurel fcrry. Ciruurazjne is indiered for rhe rratmcnt of
motion sidcncss ¿¡rd h¿s elcium anr:gonist propatics.l k appe¡s
io qcrt a siqnificant dcçrrcssant cffcct on tlrc vesdbular nuclci,
possr-bly by anegonising rhe scimulated inlìux of catcium ions from
thc cndolymph inro thc vcsribular sansory cclls.r Ci¡urar¿zinc ca¡r
causc d¡orcsincss,! possibly duc to irs mdhistamine acdviry.
Dihydropyridinc calcium anagoniss arc pormt blod:ers of elcium
fltx, ncurorarsmirtcr rclcese, and caldum{epqrdent biochcrnicat
rcporiscs in thc br¿in.' [t is rherefore possiblc rhat nifcdipine
reduccd modon sickness by anagonising rhc infìux of caldum iors'
into vcstibuhr cclls.

This paticnt inadvcncntJy rook parr in thc doubtc-btind trial of
nifcdipinc, e calcium a:rugonisr nor usuall¡' assocûtcd wirh
d¡orvsincss and wirh no mtihisaminc acion- An effcctivc drug for
modon sicl¡ncss drat docs no( impair mc¡rral fucdon or rcacdons
r¡¡ould bc valuablc, and foml rials of nifedipinc in rhis indication
sccm to bc rvortÌ¡ while.
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APPENDIX 10

Chapter 4; interview record and database structure



TryPERTENSION ADVICE QIIESTIONNAIRE

PI,EJASE COI,IPI,ETE TIIIS QI.IESTTONNÀIRE FOR AIÃ PÀTIENTS IIITE
TIYPERTENSION AS A PRIT.IÀRY OR SECONDARY DIAGTOSIS.

The factors in this questionnaire have all- been shown to be beneficial to patients with hllpertension. Patients ln"y o" tn"y
not be advised about them by their G.P.s andfor hospital doctors. They may also deny having received the advice. Do not
record advice as gi-ven, if given for the first time at this consultation.

Please answer stions in columns 1 2 and 3. If the the answer to a question.is 'no' in aII of columns 1, 2 anil
3, please complete column 5:- scale 0 to 4: O=definitely not given;  =definitely given.

IS HYPERTENSION THE PRIMARY DIAGNOSIS? Y,/N

HAS THE PATIENT BEEN TOLD THEY HAVE ITTPERTENSION? Y/N

IS THE PATIENT: A SMOKER? Y/N, EX-S},TOKER? Y/N, LIFE NON-SI,TOKER? Y/N

Lose weight

Reduce or stop alcohol

Stop smoking

Reduce meat or vegetarian diet

Yoga

Biofeedback

Reduce salt intake

Increase exercise

Progressive muscle relaxation

1. 2-
Previous advice gj-ven
by:
c.P. Hosp. doc

Y/N Y/N

Y/N Y/N

Y/N Y/N

Y/N Y/N

Y/N Y/N

Y/N Y/N

Y/N Y/N

Y/N Y/N

Y/N Y/N

rS THE PATIENT OVERI{EIGHT? Now Y/N

3. 4.
Àdvice documented Advice

in notes as given: followed
by patient:

Y/N Y/N

Y/N Y/N

Y/N Y/N

Y/N Y/N

Y/N Y/N

Y/N Y/N

Y/N Y/N

Y/N Y/N

Y/N Y/N

rn Past Y/N

5.
No record; assess
probability of advice
previously given:

SCALE 0 to 4:
0 = definitely not

g1ven.
4 = definitely given

0

0

0

0

0

0

0

0

1

1

1

1

1

1

1

1

1

2

2

2

2

2

2

2

2

2

3

3

3

3

3

3

3

3

3

4

4

4

4

4

4

4

4

4



Structure for database: C:LIFESPH.dbf
Number of data records: 70

Date of last update : 03/02/91
F'ie]d Fie]d Name Type f{idth Dec

1 HYPPRIM Logical
2 SMOKER Log i ca'l
3 EXSMOKER Log'i ca'l
4 NONSMOKER Logical
5 HYPTOLD Logical
6 OVERI{EIGHT Log'ical
7 EXOVERWT Logical
I I{TGP Log i ca 1

I ALCOHOLGP Logjcai
1 0 SMOKEGP Log'i ca I
1 1 VEGEGP Logical
12 YOGAGP Log ì c a'l
1 3 BI0GP Logì ca1
14 SALTGP Logical
1 5 EXERGP Logi ca1
16 PMRGP Logìcal

Press any key to continue.. .

17 |iTHOSP Log i ca l
18 ALCHOSP Logical
1 I SMOKEHOSP Log i ca'ì
20 VEGEHOSP Logical
21 YOGAHOSP Log'i ca]
22 BIOHOSP Log'ica l

23 SALTHOSP Logìcal
24 EXERH0SP Logical
25 PMRHOSP Logical
26 WTN0TES Logical
27 ALCNOTES Logi cal
28 SMOKENOTES Logi ca'l
29 VEGENOTES Logical
30 YOGANOTES Logìcal
31 BI0N0TES Logi caì
32 SALTNOTES Logicaì

Press any key to continue...
33 EXERNOTES Logical
34 PMRNOTES Logj cal
35 t{TFOLLOI{ Logi ca'l
36 ALCFOLL0I4 Logi ca'l
37 SMOKEFOLL0 Logical
38 VEGEFOLLOt{ Logì caì
39 YOGAFOLLOf,/ Log'ical
40 BIOFOLLOW Logi caì
41 SALTFOLLOVI Logi ca1
42 EXERFOLLOT{ Logì cal
43 PMRFOLLOW Logical
44 VITPROB Numeri c
45 ALCPROB Numerìc
46 SMOKEPROB Numerìc
47 VEGEPROB Numeric
48 YOGAPROB Numeric

Press any key to contjnue..
49 BIOPROB Numeric
50 SALTPROB Numeric
51 EXERPROB Numeric
52 PMRPR0B Numeric

xx Total **

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

'l

1

1

1

1

1

1

1

1

1

,1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

53




