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Figure 4.6. Flow chart of classification of patients screened in Victoria for ANBP2 between 10/9/96 and
30/6/98 who were currently receiving antihypertensive drugs.

Figure 4.6 is a supplementary figure for Chapter 4 that follows the progress of all patients
screened in Victoria for ANBP2 over the period during which ‘WAD in ANBP2’ was
conducted. The 418 is less than tl’lﬁ; 503 subjects who entered ‘WAD in ANBP2’ because
85 of these subjects had been screened prior to 10/9/96. This figure is provided to permit a
comparison of the “WAD in ANBP2’ cohort to the general practice population screened for
ANBP2 and discussed in Chapter 3. Three quarters of the subjects who completed drug
withdrawal recommenced medication prior to the qualifying period for ‘WAD in ANBP2’
and subsequently only 10% bf all subjects who completed drug withdrawal remained
‘normotensive’ 54 weeks later. This figure however has to be interpreted with caution.
Patients were offered drug withdrawal as part of the run in phase for ANBP2, i.e. the
investigators wanted them to be hypertensive off medication so they could enter the study.
Therefore patients were offered withdrawal who would not be offered withdrawal in normal
clinical practice, for example those with known cardiovascular disease and those who were
hypertensive on drug therapy. Patients were also not given behavioural interventions that

would assist maintenance of normotension as shown in Chapter 2.
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Summary

Cardiovascular diséase (CVD) ranks third internationally and first in Australia on the
burden of disease in disability-adjusted life years. In an agilng first world society and as
countries in the third world develop, this burden is likely to increase over the coming

decades.

Strategies to combat CVD include preventive measures prior to it becoming apparent
(primary prevention) or after (secondary or tertiary prevention). To this end over 250
independent risk factors risk factors have been identified from large epidemiological
studies. The major ones include age, male gender, a family history of premature
cardiovascular disease, smoking, elevated blood pressure, elevated total cholesterol, and
diabetes mellitus. The first three risk factors are immutable but the other four are

modifiable by medical intervention and behavioural change.

Hypertension is the arbitrary designa.tion of a certain measurement of blood pressure as a
risk factor/ disease state. It is arbitrary because the relationship of blood pressure to all
cause mortality and cardiovascular morbidity is a lincar one'. Clinical trials on diastolic
blood pressure have established that lowering of these levels through drug therapy or
behavioural modification reduced these risks by typically 40% for stroke and 15-25% for

ischaemic heart disease. Historically the definition of hypertension has trended

downwards and isolated systolic hypertenston has also been recognised. The

IR MacMahon, S. Antihypericnsive drug treatment: the potential, expected and observed effects on vascular disease. /
Hypertension 1990; 8 (suppl 7): 5239-5244.
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consequence of this is that the population now considered at risk and likely ¢ henefit

from therapy has expanded.

With this expansion into a larger proportion of the population comes an increased
potential for individuals to be commenced on therapy who do not require it. However
once a clinician has commenced someone on medication they are reticent to cease it.
This thesis seeks to identify patient characteristics that may assist clinicians 10 select

patients who may have their medication ceased.

A systernatic review of predictors of maintenance of normotesion post cessation of all
antihypertensive drugs established that approximately 42% of selected mild to moderate
hypertensive patients could have their medication ceased and remain normotensive for
periods in excess of twelve months. It suggested that a patient well controlled long-term
on a single drug agent is the ideal ~andidate especially if they are willing to adopt

lifestyle changes such as sodium restriction and weight loss.

Short-term predictors of maintenance of normotension after stopping all antihypertensive
medication in the elderly (65-84 years) were identified from a post hoc analysis of 25,826
who were offered such a strategy during the run-in phase of the Second Australian
National Blood Pressure Study (ANBP2). Predictors identified were younger age and
monotherapy to complete drug withdrawal, and lower on therapy systolic and diastolic
blood pressure, younger age, type of agent and monotherapy as for successful drug

withdrawal and maintenance of blood pressure control.

Xix




Long-term predictors of maintenance of normotension after stopping all antihypertensive
medication were identified by a prospective cohort study of 503 elderly subjects over a
12-month period. Predictors identified were younger age, on treatme:t systolic blood

pressure, monotherapy, and a higher waist-hip ratio.

All of these findings suggest that the clinician may include the strategy of drug
withdrawal in their population of patients currently receiving antihypertertensive
medication for hypertension. This strategy is most likely to be successiul if the patient is
younger, well controlled on single drug therapy and is willing to undertake behavioural
change. In practice this may be a patient who requests such a strategy and thus 1s more

likely to be motivated to change their lifestyle.

Further chapters deal with possible reasons why patients may have been inappropriately
commenced on therapy and its consequences. It was found that general practitioners

generally believe that newer antihypertensive agents are more efficacious and have better

short and long-term side-effect profiles. The preference for these agents increases the
estimated cost to the Federal Government’s phantiaccutical scheines of $43-92 million
per annum in 1998 figures. Guidelines were only a minor influence on the small numbers
of practitioners who actually knew them. It seems that they have pre-empted the results
of trials such as ANBP2 despite evidence o date showing no additional benefit for newer

agents,

X
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The research conducted for this thesis has increased our understanding of the

management of mild to moderate hypertension in the general practice environment where

most of this condition is managed through:

. The conduct of the first systematic review of predictors of successful drug
withdrawal and its predictors.

2. General practice based observation studies identifying such predictors in an
elderly Australian cohort. )

3. A cost minimisation analysis of Federal Governrrient pharmaceutical benefit

schemes relating, to clinician preference to newer over older agents.

4, A survey of Victorian general practitioners seeking to explain this preference.
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Chapter 1

Introduction

Global and local burden of cardiovascular disease

Cardiovascular disease ranks third on the burden of disease in disability-adjusted life
years (DALYSs) estimated by the World Health Organization (WHO) in 1999 [1].
According to WHO Global Burden of Disease 2020 estimates as the qualit.y of life
improves in the third world it is hikely that the number one position currently held by
infectious diseases will be suppianted by the current second and third ranking

diseases, those of neuropsychiatric and cardiovascular diseases respectively [2].

In Australia cardiovascular disease is the leading cause of death. in 1998 it was

responsible for 50,797 deaths (40% of all deaths) [3]. Coronary heart disease (mostly

’A:‘ ‘-_._‘._'.-;’é' :'_‘-",:5-1

acute myocardial infarctions) was the leading single cardiovascular cause of death

with 27,825 deaths (22% of all deaths). Stroke ranked second for mortality with

ey
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11,982 deaths (9% of all deaths).

This burden shows no sign of abating. Assuming current trends continue, it is
estimated that for a 40-year-old, the risk of having coronary heart disease at some
time in their future life is one in two for men and one in three for women, and for a

45-year-old, the risk of having a stroke before age 85 is one in four for men and one

in five for women {3].
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This risk is disproportionately adverse for Australian indigenous populations with
rates twice that of other Australians [3]. This inequality is even greater for those aged
2564 where Aboriginal and Torres Strait Islander peoples’ death rates were seven

and ten times those of men and women respectively from the rest of the population

[3].

Socioeconomic status also emphasises inequalities in health status. People aged 25~
64 living in the most disadvantaged group died from cardiovascular disease at around

twice the rate of those living in the least disadvantaged group {3].

On a regional level for the provincial areas (Ballarat and Geelong) that are included in
Chapter 4 cardiovascular disease was ranked number one in 1996 for the burden of
disease in disability-adjusted life years for both areas [4]. Ischaemic heart disease
with 204 deaths (27.6%) and stroke with 75 (10.1%) also ranked first and second
respectively in cause of deaths in Ballarat for males and females in 1996 [4). The
figures for Greater Geelong in the same period are almost identical, ischaemic heart

disease 377 deaths (25.3%) ranked first and stroke 150 (10.0%) ranked second.

Cardiovascular disease risk factors

The classic risk factors for adverse cardiovascular disease risk are age (inales >55
years, females >65 years), elevated blood pressure, male gender, smoking, high totaj
cholesterol, diabetes mellitus, or a family history of premature cardiovascular disease
[5]. Other factors contributing to risk are low high density lipoproteins (HDL), high
low density lipoproteins (LDL), microalbuminuria in diabetes, impaired glucose

tolerance, obesity, physical inactivity, high fibrinogen levels, and individuals who
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belong to high risk socioeconomic, ethnic (e.g. Han Chinese and stroke risk) or

geographic populations (e.g. Eastern Europe) {5].

These risk factors have a high prevalence in the Australian population. In 1995 it was
estimated that more than 10 million adult Australians (over 80% of the adult
population) had at least one of the following cardiovascular risk factors: tobacco
smoking, sedentary lifestyle, hyﬁertension, or being overweight {3]. About four in

five men and three in four women had at least one of these risk factors.

Associated clinical conditions (ACC) also impact adversely on cardiovascular disease
risk. These include cerebrovascular disease (cerebrovascular accident, reversable
ischaemic neurological deficit, or transient ischaemic attack), heart disease (acute
myocardial infarction, angina, heart failure, or the need for coronary
revascularization), renal disease, diabetic pephrOpathy or renal failure, vascular
disease (dissecting aneurysm, symptomatic arterial disease), and advanced
hypertensive retinopathy (haemorrhage, exudate, or papilloedema) [5]. Absolute risk
of further major cardiovascular events is very high with, for example, annual str(-)-l;e
risk of 3-5% for those who have already had a stroke or transient ischaemic attack,

and myocardial infarction or related death of 24% for those who have a history of

myocardial infarction or unstable angina [6, 7].

The presence of target-organ damage (TOD) also increases the risk of cardiovascular
events ) [5). TOD includes left ventricular hypertrophy, proteinuria with or without

elevated creatinine, demonstrated presence of atherosclerotic plaque, or narrowing of

retinal arteries.
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Biood pressure (mm Hg)

Other risk factor(s) or Grade | Grade 2 Grade 3
discase 140-159/90-99 160-179/100-109 2 180/ 110

jl no other rigk factor

LOW RISK MED RISK HIGH RISK
1 1-2 risk factors

MED RISK MED RISK V HIGH RISK
[1! = 3 risk factors, or
target organ damage, or HIGH RISK HIGH RiSK Y HIGH RISK
diabetes
FIV Associated Clinical
Condition V HIGH RISK V HIGH RISK V HIGH RISK

LOW RISK = <15% CVD cvent in 10 years
MED RISK = 15-20% CVD evenrt in 10 years
HIGH RISK = 20-30% CVD cvent in 10 years
V HIGH RISK = >30% CVD event i3 10 years

Table 1.1. Hypertension and absolute risk. Adoptcd from WHO/ISH guidelines page 163 |5].

Hypertension
More recent clinical practice guidelines have recognised the preceding facts by the
promotion that hypertension should not be managed in isolation to other risk factors

(5, 8-11] (Table 1.1). The concept of absolute risk underlies this shift in emphasis.

Absolute risk is the

risk of an individual, expressed as a percentage, having defined cardiovascular events
over a specified period of time. The guidelines have also promoted new differential
initiation and goal blood pressure criteria for patients with renal disease, diabetes or
established cardiovascular disease, in recognition of these patients increased absolute

risk of future cardiovascular events. These differential criteria are the recognition of
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adverse absolute risk profile according to the number of associated risk factors,
associated clinical conditions, or the presence of target organ damage (e.g. stroke or
peripheral vascular disease). Other popular absolute risk tables that are in current
clinical use are the New Zealand tables that estimate a person's absolute S-year risk of
a cardiovascular event, and the Framingham Point Scores Estimate of 10-Year Risk

for Coronary Heart Discase [12, 13].

Hypertension and drug therapy

Hypertension was first recognised in tie 1950s as a risk factor for cardiovascular
disease and mortality in patients with severe hypertension. These patients were
known to have high morbidity and mortality due to end organ damage caused by these
very high (maiignant) blood pressure levels, With the development and clinical use of
effective agents such as the ganglion blockers and centrally acting agents, it could be
demonstrated that these very high-risk patients could benefit from blood pressure
lowering. These initial therapeutic agents however, often had relatively severe side
effects that were nevertheless acceptable in these patient groups because of their very

high absolute risk for adverse cardiovascular events.

Subsequent development of effective and more tolerable drugs such as the beta-
adrenoreceptor blockers and thiazide diuretics, permitted clinicians to question if such
benefits would be seen in patients with mild to moderate hypertension.
Epidemiological studies suggested that such benefits would be expected with relative
risk reductions of 30% for stroke and 20% for cardiac events for each sustained 5-6
mmHg reduction in diastolic blood pressure [14]). Large scale clinical trials

conducted in the 1970s and 1980s, sucit as the Australian mild hypertension trial
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(ANBP), the Veterans Study, and the Medical Research Council (MRC) miid
hypertension trial, demonstrated such benefits with stroke reductions of 40% and
cardiac event reductions of between 15 to 25% compared to placebo {15-18]. These
findings have been supplemented by the identification and management of other

cardiovascular disease risk factors such as dyslipidaemia [7].

Blood pressure is a continuous variable that is directly related to adverse
cardiovascular outcomes [14]. It occupies its central role in cardiovascular disease
prevention due to its historic role as the first recognised risk factor that was
modifiable by therapeutic intervention. In 1999-00, almost three million Australians
aged 25 and over had hypertension or received medication for it [3]. The proportion
of Australians (aged 25-64 years) with high blood pressure has actually declined

since 1980.

Cardiovascular disease also ts the cause of significant morbidity and health care costs.
Stroke is the leading cause of long-term disability in adults. In 1998-99, there were
437,717 hospitalisations where cardiovascular disease was the principal diagnosis
(7% of all hospitalisations) [3]. Cardiovascular diseasc is the most costly disease for
the health system in Australia being responsible for 12% ($3.9 billion) of total
recurrent health expenditure in 199394 with estimated costs due to coronary heart

disease of $894 million, hypertension $831 million, and stroke $630 million.

Hypertension in the elderly

In western societies as we age our blood pressure trends upward [19]. Hence it was

estimated in 1995 that approximately 41% of people aged 65-69 were hypertensive by
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contemporary definitions compared with 17% of men and 15% of women in the

general Australian population aged over 18 years [20].

Further clinical trials have extended the benefit of therapy from elevated diastolic
blood pressure to isolated systolic hypertension, a phenocmenon found in the elderiy

where increasing aottic stiffness leads to reduced arterial compliance [21, 22].

Arteriosclerosis and the loss of elastin activity in olﬂder age (it has a chemical half-lifé
of 50 years) leads to a stiffening of the aortic wall and a lack of expansion and recoil
which normally dampens the systolic and accentuates the diastolic blood pressure.
This leads to a ‘standing wave’ where the ejection volume of systole is reflected back
towards the heart from arterial branches leading to an increase in systolic blood
pressure [23]. Thus we observe a rise in systolic and a fall in diastolic blood pressure
in aging with a consequential high pulse pressure which has been shown to have
adverse cardiovascular disease outcomes and subsequent benefit from therapy in

many studies [24-29].

The hierarchy of blood pressure parameters, systolic, diastolic or pulse pressure is the
topic of intellectual debate at the moment. As clinicians we measure our patients’

blood pressure and are reliant on clinical trials to guide on us or: which levels to treat

and therefore who may benefit. Historically such evidence came from studies whose
bloc s pressure inclusion criteria were based on diastolic biood pressure (DBP)

measurements. These studies therefore excluded th+-se subjects who had elevated

systolic blood pressure (SBP) but normal or low diastolic blood pressure, so called _ | {

“isolated systolic hypertension’ (JSH). If we look at any given population, systolic
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blood pressure trends upward throughout life but diaétolic blood pressure tends to
peak in the 50s and thence trends downward. Hence the population who have 1SH are
also those most at risk of coronary and cerebrovascular adverse events, the elderly.
Large-scale clinical trials in the 1990s have demonstrated that such patients benefit

from having their ISH treated [22, 30, 31].

As systolic blood pressure and diastolic blood pressure diverge with aging, the pulse
pressure (PP = SBP — DBP) increases. Framingham data has shown that systolic
blood pressure and puise pressure are independent predictors of cardiovascular
disease risk [19]. Herein 1s the debate, is diastolic blood pressure, systolic blood

pressure or pulse pressure a more important predictor?

Franklin ef a/ studied 6500 men and women aged 20-79 who were not on anti-
hypertensive medication and who did not have coronary heart disease (CHD) [321.
They found that in the <50 year olds diastolic blood pressure was a stronger predictor
of CHD risk per 10mmHg increment [hazard ratio (HR) 1.34; 95%CI 1.18-1.51] than
systolic blood pressure (HR 1.14; 95%CI 1.06-1.24) or PP (HR 1.02; 95%CIB.8-9_-
1.17). Atage 50-59 the groups were comparable. In the 60 and over group the

strongest predictor was pulse pressure (HR 1.24; 95%C1 1.16-1.33).

Withdrawal of antihypertensive drug studies

A review of the literature of drug withdrawal studies pertaining te predictors of
maintenance of normotension post withdrawal is provided in Chapter 2. All identified

studies are summarised in Tables 1 and 2 in: the appendix. As can be seen in
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Table 1.2 the most consistent predictors were blood pressure (lower pretreatment, on
treatment and post withdrawal), pharmacotherapy (fewer agents, lower dose and

shorter duration), and left ventricular mass (absence of left ventricular hypertrophy).

+
|

Predictor

Blood pressure,

Pre treatment

Pre treatment number of recordings
On Lreatment

Post withdrawal

Ambulatory

— ko D~
= T e

Pharmacotherapy;,
Duration

Type of agent

Number of agents (fewer)
Dose level (lower)

Tl = D
—_———

Subject profile;
Age at treatment
Older age at withdrawal
Gender
Race
Family history
Lower body weight
at withdrawal
after withdrawal
Smeking
High alcohol consumption (negative)
Vascular disease

SO0 =0
- e L U e

o~
— e ) s )

Cardiovascular system
Increased LV mass {negative)
Increased heart rate (negative)
Electrolytes

Renin profile

24 hour Na/K_ excretion

D == OO
—d — B e

Cther
Diet (Na restriction, weight loss)
(K supplementation)

1
1

[==JR

Table 1.2. Withdrawal of antihypertension drug studies that tested predictors of success
(N = 17). + = statistically significant association, - no statistically significant association.

Figure 1.1 is a scatter plot with regression curve of antihypertensive drug withdrawal
studies that had published data on percentages of subjects without a lifestyle
intervention remairing normotensive over the first 12 month period (n = 10). One

- study (not plotted here) had data with a lifestyle intervention (counseling) and had 6
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and 12 month survival rates of 80% and 67% respectively [33]. It shows that most

subjects retumn to hypertension in the first six months.
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Figure 1.1, The perce: tage of patients remaining norinotensive at varying times after
drug withdrawal.

Observaticnal autihypertensive drug withdrawal studies
Aylett and Ketchin reported an 83% success rate, defined as maintaining blood
pressure below pretreatment level< (DBP <160 mmHg on 3 visits) for drug

withdrawal at 12 montbs in a study coniucted in peceral practice in rural

10
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Northumberiand [34]. This study was poorly researched (no prior studies identified),
had no detail on subject selection, was a small sample (9) and came to conclusions far

beyond anything that could be deduced from it.

Aldcrinan et al reported on withdrawal of antihypertensive dri:2s in a general
population, i.e. an attempt to have unselected group enter withdrawal of
antihypertensive drugs [35]. Subjects were members of a retail shop union therefore
there were more whites and females than in a true cross section of the general US
community. Of the 4022 members, 3020 were screened and 737 were identified as
hypertensive of whom 302 had their hypertension managed on a work site l;reatrnent
program. A program of systemic withdrawal of antihypertensive drugs was
introduced on January 1 1981 and all 196 subjects in the treatment program
constituted the study popuiation. Of these subjects, 157 met criteria of enrolment
relatad to proof of hypertension and no added cardiovascular problems. Criteria for
hypertension varied for those under 65 and over 65 although the authors did not
justify this distinction (see appendix Table 1). Eighty-eight subjects were coﬁn_sic!ired
by these criteria to be on effective treatment of which 66 entered withdrawal of
antihypertensive drugs. At one year follow up 3 subjects were lost to follow up, 19
had recommenced therapy and 44 were still off antihypertensive medication. A three-
year follow up was possible with 17 subjects of whom 15 remained off ali

antihypertensive medication.

Van Kraaij ef al investigated retrospectively the hospital medical records of elderly
(aged 75 years or older) subjects on diuretic therapy for any reason who had

subsequently undergone withdrawal for any reason [36). One thousand five hundred

11
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and forty seven subjects were identified. Those who ur;dcrwcnt withdrawat had a
one-year follow-up investigation and collection of additional updated information
from their primary care physician. A total of 593 patients (38.3%) were using
diuretics for any reason. Diuretics had been withdrawn in 218 patients (36.8%). In
101 subjects this was because of doubts about the initial or persistent indication for
diuretic use and in 91 subjects because of adverse effects. No reasons for withdrawal
were reported in 26 patients. Withdrawal of diuretics was attempted for hypertension
in only 35.4%. The likelihood of remaining free of diuretic therapy for one year was
41%, however this could not be assumed to be antihypertensive drug free status.

Hence this study was excluded from the analysis in chapter 2.

Boyle, Price and Hamilton conducted an observational trial on a highly selected
unspecified group of 20 subjects with mild hypertension (18 essential) treated for five
years (treated DBP <100 mmHg), and controlled on diuretics alone 37]. No method
of subject selection or indeed specification of the popuiation from which they were
drawn was provided. No method of biood pressure measurement was specified
except that they were performed on a ‘standard sphygmomanometer’. Diasto-;ic -l;ood
pressure was defined as the fourth Korotkow sound whereas the current
recomniendation is the fifth, therefore diastolic blood pressure would be
overestimated by modern standards. All subjects bar two females (at 38 and 95 weeks
post withdrawal) eventually returned to hypertension, The authors concluded “there
appears ... to be no simple way of detecting hypertensive patients who remit after a

period of treatment™ [37]. This conclusion cannot be justified from this small and

inadequately documented study.

12
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Fotherby and Potter conducti«d a drug withdrawal study in an eldellly hypertensive
population attending a hospital hypertension clinic [38]. One hundred and five
consecutive hypertensive primary prevention subjects had antihypertensive drug
therapy withdrawn and lifestyle advice given. The sample was 47% male, mean age
76 years (range 65-84 years) on antihypertensive drug therapy for more than one year.
Clinic blood pressure and weight were recorded monthly for 12 months in all subjects
and at every three months in those who had a possible follow-up period of 24 months.
Ambulatory blood pressure was measured at baseline and repeated one month off
therapy. Seventy-four (70%) subjects had a potential follow-up of 12 months (four

were withdrawn from the study) and 64 were available for two years of follow-up.

120 -
100
80 4
60

40

Percentage off treatment

20 4

Months off treatment

Figure 1.2 From Fotherby and Potter {38] pg 869 figure 1 (n = 105).

Antihypertensive treatment was restarted by blood pressure criteria shown in Table 2

in the appendix. Twenty percent maintained normotension at one year (Figure 1.2).

The Medical Research Council reported on the course of blood pressure in mild

hypertensives afler withdrawal of long term antihypertens.ve treatment [39]. This

13
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was an add on study to their trial of treatment of mild hypertension {18]. Younger
subjects (35-64 years) were offered rnedica.tion cessation following their completion
of the follow-up peritf)_d in the main study. Follow-up of these withdrawal subjects
was stopped when the main study was completed and therefore only 23.4% of 2765
had had the 2%-year follow up that was planned. Predictors of maintenance of
normotension identified were younger age in those withdrawn from propranolol, and

pre and on treatment blood pressure in males who ceased bendrofluazide.

Imataka et al investigated the effects of monotherapy and withdrawal of
antihypertensive drugs in the treatment of hypertension [40]. They conducted a
retrospective examination of the records of 282 patients with mild to moderate
hypertension who had been treated for 5 years or more.(average 9.7 years). They
found that antihypertensive drugs had been withdrawn in 17% for 12 months or more
in this cohort. Lower pretreatment systolic blood pressure and lower pretreatment

QRS voltage were signs favorable for withdrawal of the drugs.

Jennings and colleagues conducted a review of the literature on antihypertensive drug
withdrawal and also presented data on a study they had conducted themselves [41].
Eighty-three subjects had their medication withdrawn and were foliowed for a twelve-
month period. A significant proportion (28%) stayed normotensive off therapy for a
vzar although by two years all subjects had met the criteria for resumption of
antihypertensive medication. The novel aspect of this study was a demonstration of
the predictive effects of left ventricular hypertrophy on rate of redevelopment of

hypertension. Duration of therapy was also a significant predictor. Their conclusion

14
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was that echocardiography may indicate the i,  lihood of a rapid return to

hypertension when drug therapy is ceased.

Lernfelt et al conducted a small study (n = 32) on casual blood i)ressure, blood
pressure during isometric exercise, and left ventricular morphology and function on
the recurrence of hypertension after cessation of drug therapy [42]. The subjects were
aged 70-years, had a blood pressure of less than 175/95 mmHg and had no overt
cardiovascular disease. Treatment was withdrawn in 25 of the 32 subjects who were
then followed over two years. A significant incr;ease in mean systolic and diastolic
blood pressures was observed in the 14 patients who completed the study. No change
was observed with respect to left ventricular morphology and left ventricular diastolic
function. A statistically significant decrease in left ventricular fractional shoriening,

but no clinical signs of congestive heart failure were observed.

Mitchell et al conducted a longitudinal descriptive study in that it sought to determine
the proporticn and characteristics of mild hypertensives who remained normotensive
after withdrawal from drug treatment that was partially conducted in a university_
family practice unit {43]. Mitchell’s study also included subjects from a large stect
company (DOFASCO) in Hamilton, Ontario. One hundred and seven of 125 (86%)
eligible hypertensives at the two sites entered the study. One hundred and three
(96%) of the subjects completed the study. Subjects discontinued all antihypertensive
medication and were followed until blood pressure became elevated by study criteria
or for 12 months, whichever was the least. Thirty-eight (37%, 95% CI 27- 46%)

subjects remained normotensive at 12 months. Predictors of maintenance of

normotension were lower on treatment standing diastolic blood pressure (87.6 versus

15
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91.8 mmHg, 95% CI 2.2-6.2, p < 0.001) and longer duration of bicod pressure contro}
on medication (12.6 months versus 8.7, 95% CI 0.9-6.9, p = 0.012). No predictive
relationiship was found for maintenance of normotension for age, medication potency,
duration of hypertension, weight, lying blood pressure, change i heart rate, or blood

pressure during mental or physical stress tests.

Neusy and Lowenstein’s study on “blood pressure and blood pressure variability
following withdrawal of propranolol and clonidine” had hydrochlorothiazide given
throughout successive 4 io 5 week periods of placebo, propranolol, and clonidine
administration {44]. Hence antihypertensive medication was never compietely

stopped.

Perry and Shroeder’s pioneering paper published in 1956 looked mainly at the need
for continued treatment once therapy had been cominenced [45]. They took 114
patients whose diagnosis was firmly established by hospital admission and whose
hypertension was conirolled on hexamethonium and hydralazine. The subjects were
classifed by their pretreatment diastolic blood pressure into 40 mild (diastolic-blu;(—)d
pressure 100-114 mmHg), 4) moderate (diastolic blocd pressure 115-129 mmHg),
and 33 severe (diastolic blood pressure 130-180 mmHg). These levels are by modern
standards very high. They were taught home monitoring and were put on a sliding
scale of hexamethonium and a physician determined hydralazine regimen. Subjects
were considered to be ‘controlled’ if they had a diastolic blood pressure <100 mmHg
on home blood pressure measurem«~its for the fortnight prior to review at one nionth

and one, two and three years post di: char¢e. The authors demonstrated that the lower

the pretreatment diastolic blood pressure the more likely that a su’ject be controlled

16
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and cease medication. However no confidence levels were given. Ten patients over
periads from 12-39 months had been able to successfully discontinue their medication
though no record was present over which period they were successfully off

medication or if there were any relapses.

Schmieder er af also examined possible predictors of the recurrence of hypertension in
patients who remained normotensive after withdrawal of drug therapy [46]. The
subjects were thirty untreated male patients -wnh WHO stage I essential hypertension
(mean age 43 +/- 6 years). Baseline characteristics investigated were pretreatment
blood pressure at rest, during mental arithmetic and during the cold pressor test
(plunging hands into iced water). Each subject was then randomly allocated to
oxprenolol or ritrendipine groups. After 6 months of effective monotherapy, all drugs
were withdrawn and subjects followed up for 5 months. Two weeks after cessation of
therapy 26% had returned to hypertension, after 4 weeks 28%, after 12 weeks 48%
and after 21 weeks 74%. Predictors for retum to hypertension were age, pretreatment
blood pressure, and systolic and diastolic blood pressure increase to the cold pressor

test. Analyses of covariance for age an:] pretreatment blood pressure contirmed that

reactivity to the cold pressor test was a predictor cf the retun of hypertension.

Takata et al contrasted the experience of withdrawing non-thiazide diuretics and
angiotensin converting enzyme inhibitors in essential hypertensive subjects [47]. One
hundred and thirteen subjects with essential bypertension receiving one or more
antihypertensive agents were enrol{«d in the study. Entry level diastolic blood
pressure was less than 90 mmHg. In half of the subiects, diuretics {n = 35) or

angiotensin- converting enzyme inhibitors (n = 37) were discontinued, and their

17
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remaining drugs were maintained throughout the study. The other subjects (n = 41)
continued all their medications. Forty-one percent of subjects remained normotensive
for 12 months after withdrawal of diuretics, and 37% of subjects with angiotensin-
converting enzyme inhibitors discontinuation remained normotensive. Diuretic
withdrawal resulted in an increasc in serum potassium and a decrease in serum uric
acid and creatinine. Angiotensin converting enzyme inhibitor withdrawal induced a
decrease in serum potassium. Withdrawal of either diuretics or angiotensin

converting enzyme inhibitors significantly reduced plasma renin activity.

Levinson ef a/ in a study involving mild hypertensives who were well controlled on
monotherapy (diuretics) found no significant corelation with any of the predictors
they investigated [48]. Predictors investigated were pretreatment blood pressure,
presence of end organ damage, duration of known hyperiension, family history of
hypertension, heart rate, body weight, weight gain after stopping hypertension, 24

hour urinary sodium and potassium excretion, serum electrolytes and renin profile.

From the aforementioned studies it can be seen that there have been many
observational antihypertensive drug withdrawal studies. However very little of this
work has been conducted in a general practice environment where the bulk of mild to

moderate hypertension is managed.

Interventional and randomised controlled antihypertensive drug
withdrawal studies

Among the historic large scale prospective trials that established the efficacy of the

treatment of hypertension was the Veterans Administration Cooperative Study (16, -

18
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17). At the termination of the study a number of patients remained normotensive on
treatment and were entered into a subsequent trial sfudying the return of hypertension
after the withdrawal of antihypertensives [49]. Eighty-six subjects who had received
treatment with hydrochlorothiazide, reserpine and hydralazine f(;r two years or longer
in the Veterens Study and whose diastolic pressures averaged below 96 mmHg for the
last year of treatment were enrolled in the subsequent study. Sixty patients were
assigned double-blind to placebo and 26 were continued on active drugs. Forty-two
of the placebo group of subjects returned to hypertension over the 18 month follow-up
period because of return of elevated blood pressures. The majority (39) had done so
in the first six months. Six patients in the placebo group and none in the treated group
had morbid events. Nine (15%) of the placebo subjects maintained normotension.
Predictors of the rate of return to hypertension were higher pretreatment blood
pressure and age. Serum uric acid fejl significantly while serum potassium rose

significantly in the placebo group.

The Dietary Intervention Study of Hypertension (DISH) study utilised subjects who
had previously participated in the Hypertension Detection and Foilow-up Pro;ra;.
After stratification by weight, subjects were randomized into one of seven groups as
shown in Table 2. The main results of the DISH study were published by Langford et
al [50]. This randomised prospective study looked at dietary modification (sodium
restriction 70 mEqg/day and potassium 100 mEq/day or weight loss by caloric
restriction with little emphasis on exercise) as an intervention to increase the success
of withdrawal of antihypertensive drugs. Controls remained on antihypertensive

medication. Other predictors of success for withdrawal of antihypertensive drugs

investigated were age, weight and previous level of hypertension. Those who
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returned to hypertension in the withdrawal of antihypertensive ;nedication group were
remedicated. Those overweight subjects randomised to weight reduction lost 4.5 kgs
on average. Those who lost more weight were less likely to return to hypertension but
this was not statistically significant. Sodium reduction in the sodium restriction group
lead to a reduced sodium excretion but again not to a statistically significant level. At
56 weeks post withdrawal the percentage remaining off therapy were over-weight
weight reduction group (59.5%), non-overweight sodium-restriction (53.4%), and no

intervention (35%).

Ho et al examined the relationship of plasma renin activity (PRA) as a predictor of
maintaining normotension after withdrawal of antthypertensive drugs [51]. The renin
profile is helpful in drug selection in the management of hypertension. Among 496
DISH subjects 75 were randomly selected for PRA measurement at 4 months after
intervention. All had their blood pressure under control at that time. Subjects were
followed up for 56 weeks after randomization. The endpoint was retumn to
antihypertensive medication due to elevated diastolic blood pressure. Kaplan-Meier
survival analysis showed that subjects with PRA less than or equal to 53.3 ng—/—l OE)—
mL/h (the median level) had a lower cumulative success rate for remaining off
antihypertensive drug than those with PRA above the median (p = 0.046). In Cox
regression analysis controlling for 24 hour urinary sodium level, baseline diastolic
blood pressure, age, sex, race, obesity, and dietary intervention group, a unit decrease
in log PRA was associated with a 2.78-fold increase in risk of returning to drug (p =

0.006). This inverse relationship was independent of dietary intervention and change

in diastolic blood pressure in the first four months before PRA was measured. The

20

Ly b S S S N N T At T oot L bt 17 g i
oSt e i T g L i s s p o f IR e s R A AR R




--------

CHAPTER i INTRODUCTION

authors concluded that patients with low PRA are less likely io maintain blood

pressure control without drugs than patients with high PRA.

A similar but later study than DISH was TONE (Trial Of Nonpharmacological
interventions in the Elderly) [52]. TONE was a randomised controlled trial
investigating nonpharmacologic interventions for treatment of hypertension in the
elderly. The study population consisted of 875 men and women aged 60 to 80 years
with systolic blood pressure lower than 145 mmHg and diastolic blood pressure lower

than 85 mmHg while receiving monotherapy.

Obese subjects (n = 585) were randomised to reduced sodium intake, weight loss,
both, or usual care. Non obese subjects (n = 390) were randomised to reduced sodium
intake or usual care. Afier three months of the intervention withdrawal of
antihypertensive medication was atternpted. Subjects were then followed up for
refurn to hypertension, treatment with antihypertensive medication, or a
cardiovascular event. The follow-up period ranged from 15-36 months with a median

T e—

of 29 months.

Signiﬁcant results were:

(a) The combined outcome measure was less frequent among those assigned versus
not assigned to reduced sodium intake (RR 0.69; 95% CI 0.59-0.81, p < 0.001).

(b) In obese subjects, among those assigned versus not assigned to weight loss
(relative hazard ratio, 0.70; 95% CJ, 0.57-0.87; p < 0.001). Relative to usual care,
relative risk among the obese subjects were 0.60 (95% CI, 0.45-0.80; p < 0.001) for

reduced sodium intake atone, 0.64 (95% Cl, 0.49-0.85; p = 0.002) for weight loss
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alone, and 0.47 (95% Cl, 0.35-0.64; p < 0.001) for reduced sodium intake and weight
loss combined.
(c) The frequency of cardiovascular events during follow-up was similar in each of

the six treatment groups.

The authors therefore concluded that “‘reduced sodium intake and weight loss
constitute a feasible, effective, and safe nonpharmacologic therapy of hypertension in

older persons”.

Blom and Sommers conducted a randomised placebo controlled study to investigate
‘inappropriate’ antihypertensive therapy in elderly patients [53]. Forty subjects were
recruited from a hospital outpatient clinic and randomly ailccated to either remain on
treatment which included methyldopa or placebo. Only two patients in the placebo

group required reintroduction of methyldopa tablets.

Grimm and colleagues conducted a study investigating if the use of potassium
chloride would reduce the need for antihypertensive drug therapy [54]. To th?s e;d
they conducted a randomized, placebo-controlled, double-blind clinical trial on 287
men aged 45 to 68 years. Subjects had their antihypertensive medication withdrawn
and were then randomised to potassium chloride (142 subjects receiving 96 mmol of
microcrystalline potassium chloride per day) or placebo (145 subjects). They were
then followed for an average of 2.2 years. Both groups received instructions on
following a low sodium diet. Overnight urinary sodium excretion fell from 63 mmo!

per eight hours at base line to an average or 45 mmol per eight hours during follow-

up indicating that subjects were following their dietary advice. Those in the
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intervention arm had a significantly higher (p < 0.001) serum potassium levels and
urinary potassium excretion (averaging 4.5 mmol per liter and 42.5 mmol per eight
hours, respectively) during follow-up than those in the placebo arm (4.2 mmol per
liter and 20.0 mmol per eight hours). Seventy-nine subjects in eaci1 arm required
reinstitution of antihypertensive medication according to the protocol criteria and
there was also no significant differences in systolic or diastolic blood pressure
between the two arms of the study. It was concluded that supplemental potassium
chloride did not reduce the need for antihypertensive medication in hypertensive men

on a restricted-sodium diet, nor did it increase their success of maintenance of

normotension post antihypertensive drug withdrawal.

Morgan and Anderson demonstrated that sodium restriction can delay the return of
hypertension in patients previously well-controlled on drug therapy [55]. Their paper
demonstrated that 90% of post withdrawal subjects on a normal salt diet returned to
hynertension within 6 months, while the rate was only 40% for subjects on a reduced
sodium diet. They proposed that “a high sodium intake activates a number of |

amplifiers that causes a shift of the dose-response curve to sodium to the left and if

not prevented or interrupted leads to the development of hypertension”.

Walma et al investigated if long-term diuretic therapy could be withdrawn in a Dutch
general practice setting. Their studies were reported as a pilot (n = 52) {56] and main
study (n = 202) [57]. The indication for therapy was not exclusively hypertension.
Two hundred and two subjects taking long-term diuretics without manifest heart
failure or hypertension were allocated to either placebo or continuation of diuretic

treatment. Diuretic therapy was required in 50 patients in the withdrawal group and
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13 in the cuntrol group (risk difference 36%; 957, C122-50%). Heart failure was the
most frequent cause of prescribing diuretic therapy (n = 25). A mean increase in
systolic blood pressure of 13.5 (9.2 to 17.8) mmHg and in diastolic pressure of 4.6

(1.9 to 7.3) mmHg was noted.

Maland, Lutz and Castle conducted a randomised controlled study looking at
previously well-controlled patients on diuretics alone and considered aspects of
success of the maintenance of normotension, side-effects and laboratory parameters
[58). This double-blinded placebo-controlled prospective study was conducted on 62
subjects in aged 30 and above (mean 60.3 years) although more than half (37) were
aged 60 and above. Subjects were screened (diastolic blood pressure 90-104 mmHg,
treated at least S years and controlled on diuretic alone for one year) before
randomisation into treatment or placebo arm. The treatment arm was the patient’s -
prior diuretic and the control a placebo of their prior diuretic. Twenty-six percent of
placebo and 3% of actively treated subjects reached predetermined hypertension

critena at or before 12 months.

The importance of behavioural change in post drug withdrawal successful

maintenance of normotension is underlined by the aforementioned studies.

Special aspects of antihypertensive drug withdrawal

Ambulatory blood pressure monitoring

Beltman et al tested whether ambulatory blood pressure monitoring would be a
superior predictor of return to hypertension than seated clinical measurement [59).

~ Twenty-nine subjects who were well controlled on medication for one year were
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withdrawn from their medication and had ambulatory blood pressure monitoring at 8
weeks post withdrawal, At twelve months all subjects had returned to pretreatment

levels of ambulatory and seated diastolic blood pressures.

Myers et al discontinued medication in 98 patients without target organ damage who
were receiving long term antihypertensive therapy under the care of their family
physician [60). Development of hypertension was defined as an increase in the
patient's ambulatory blood pressu-e to greater than or equal to 160/25 mmHg recorded
during usual daily activities. Target organ damage was sought by using
echocardiography to measure changes in left ventricular mass during the period off
therapy. Fifty subjects remained off treatment at one year. Mean ambulatory blood
pressure increased (p < 0.001) from baseline 128 +/- 2 mlﬁHg systolic and 76 +/-
ImmHg diastolic, to 139 +/- 1 mmHg and 82 +/- 1 mmHg respectively at 1 year.
Ambulatory blood pressure measurements remained lower (p < 0.001) than
corresponding clinical readings performed by general practitioners. Clinical
measurements were 138 +/- 2 mmHg systolic, 83 +/- 1 mmHg diastolic at baseline,
and 150 +/- 2 mmHg systolic and 89 +/- | mmHg diastolic at one year. At 01;;: y;ar,
ambulatory blood pressure was <140/90 mmHg in only 21 patients. Withdrawal of
therapy did not produce any statistically significant changes in left ventricular mass
index with the mean value at one year (104 +/-3 g/m®) being similar to baseline (103
+-3 g/m?). Ofthe remaining patients, 35 returned to hypertension and 13

recommenced antihypertensive medication for reasons other than hypertension.
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Side effects

An important consideration in withdrawal of antihypertensive drugs for the patient is
the reversability of symptoms associated with the treatment of hypertension as the
condition itself is considered asymptomatic. Cooper, Glover and Hormbrey looked at
this in an opportunistic study during post marketing surveil.lance for enalapril [61].
The study had 11,710 hypertensive subjects of whom 4500 were newly diagnosed. At
initiation of withdrawal of antihypertensive drugs subjec’s were questioned regarding
their symptoms and it was not surprising to find statistically significant differences
between treated and untreated groups. Symptoms reflected well recognised side-
effects of the various drug groups. For exami:le beta-adrenoreceptor blockers had a
significant prevelance of wheezing and fatigue. Two weeks post withdrawal of
antihypertensive drugs there was a significant reduction in frequency of most
symptoms with the exception of headache. Headache had a significant increase with
the exception of previously untreated and those who had received calcium channel
blockers. Calcium channel blockers are associated with headaches due to their
vasodilation effects. The short follow up (two weeks) and the opposite effect.noted in

calcium channel blockers suggests that headache is an effect of antihypertensive

withdrawal per se rather than a marker of return to hypertension.

The authors concluded that “the burden of symptoms reported by treated hypertensive
patients is probably the result of a combination of their disease, drug- related adverse

effects and inappropriate use of drugs in certain patient groups” [61]

Fotherby and Potter investigated the effect of withdrawing or continuing anti-

hypertensive therapy on orthostatic blood pressure change in elderly hypertensive
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subjects {62]. This is a potential area to benefit from antihypertensive drug
withdrawal as postural hypotension is associated with adve;'se events in the elderly,
especially falls. Subjects meeting study criteria for antthypertensive drug withdrawal i
had supine and standing blood pressure measurements taken on treatment, and at 1, 3, |
6, 9 and 12 months post withdrawal. Lifestyle advice to lower blood pressure was
also given. Subjects not meeting blood pressure criteria for treatment withdrawal or
who were unwilling to stop treatment had blood pressure measurements taken after 6
and 12 months whilst also receiving norn-pharmacological advice. Orthostatic
hypotension was defined as a mean systolic blood pressure fall equal to or greater
than 20 mmHg on standing from a supine positi'on. Forty-seven subjects (median age
76 years, range 65-84 years) had treatment withdrawn. Thirteen subjects (median age
73 years, range 68-82 years) continued on their drug treatment. Twelve months after
treatment withdrawa! *here was a significant reduction in the number demonstrating
orthostatic hypotension from eleven (23%) to four (11%) (p < 0.05), whilst the group
continuing on treatment showed no change. [n the withdrawal group those with
orthostatic hypotension on treatment (n = 1) were older (79 versus 74 years, not
significant), had higher on treatment systolic blood pressure (164 +/- 21 mmIEg \;rsus
147 +/- 17 mmHg, p = 0.02) compared to those without, although there was nc
difference in body mass index, gender, number or type of anti-hypertensive drugs
taken. The results of this study must be interpreted with caution due to the lack of

randomisation, subject self-selection, and the unequal size of the groups.

This group published further work on postural hypotension in the same year [63].

They sought to identify factors associated with postural hypotension in elderly treated ,

hypertensive subjects and to determine the effects of antihypertensive drug
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withdrawal on postural hypotension. Eighty-six subjects on antihypertensive drug
therapy for over 6 months were enrolled in the study. Only forty-seven subjects
underwent repeat blood pressure measurement five weeks after withdrawal of
antihypertensive medication. Twenty-six (30%) of the subjects had postural
hypotenston (defined as previously). Baseline characteristics were similar in the
groups with and without postural hypotension. The authors noted a significant
correlation between the orthostatic blood pressure fall for all subjects and day-night
systolic blood pressure difference (r = -0.30, p = 0.01) and urinary sodium:creatinine
ratio (r = -0.33, p = 0.04). However multiple regression analysis revealed only the
day-night systolic blood pressure difference was a significant predictor. Again they
concluded that a trial of antihypertensive drug treatment withdrawal could reduce the

risk of potural hypotension.

Fotherby summarised his findings in the journal Drugs and A ging the following year
[64]. He suggested that at least 20% of selected older patients with hypertension can
remain normotensive without drug treatment for periods of up to 5 years. As will be
seen in the following chapters this is a frequently quoted rigure but is likely tg b:e“
conservative if the selection process is based on predictors identified in other studies.
He reported that predic.ors of success of drug withdrawal is (lower) on-treatment
blood pressure, not being overweight and the absence of left ventricular hypertrophy
on ECG evidence. As will be seen in the foliowing chapters, the evidence does not
support not being overweight as a predictor. It will be demonstrated that it is weight
loss post drug withdrawal that is the predictor not the baseline weight per se. It wili

also be shown that those with an adverse waist-hip ratio are more likely to maintain

normotension possibly because of their ability to benefit from weight loss. He
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acknowledges this as “compliance with lifestyle advice may increase the chance of
successful drug withdrawal”. His final recommendations for those who may have
drug withdrawal are those unhappy with such therapy and who also:
(a) Have well-controlled blood pressure on monotherapy with no sign of
target organ damage.
or
(b) Have 'white-coat' hypertension,
or
(c) Are very elderly (> 80 years). )
Those in (a) are perhaps the ideal patients for withdrawal of antihypertensive drugs
providing there is a gradual reduction in drug dosages and ;:lose follow-up to detect a
return to hypertension. It has also been shown that white coat hypertension may not
be a completely innocuous condition [65-67]. Lastly clinical trials have shown
benefit in treating blood pressure up to the age of 84 and it is reasonable to suspect
that this benefit would continue into the very old age group {21]. Indeed as age is the
single most important risk factor for adverse cardiovascuiar events the very e_l-cler-l;

are most likely to benefit from a reduction in these events.

Ljungman et al studied renal function before and after withdrawal of long term
antihypertensive treatment in primary hypertension [68). Glomerular filtration rate
(GFR) and renal plasma flow were measured in a random sample of 17 normotensive
and 20 untreated patients with primary hypertension. At the 7- year follow-up all 20
were back on medication. GFR was more reduced in the hypertensive (-17%) than in

the normotensive group (~9%). The percentage decrease in renal blood flow was the
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same in both groups. No significant renal fimction changes appeared after withdrawal

of treatment.

Middeke and colleagues investigated the effect of withdrawal from antihypertensive

- long-term therapy witi1 beta blockers and diuretics on lipid metabolism {69]. These
agents may have adverse effects on lipids and it is important to investigate that these
effects are reversible. Serum lipoprotein concentrations were assessed in forty men
with essential hypertension at the end of a long-term (5.2 +/- 1.4 years), controlled
intervention study (HAPPHY study). Subjects had been treated with
hydrochlorothiazide {(n = 23) or atenolol (n = 17). wAfter withdrawal from
antihypertensive medication, the low density lipoprotein cholesterol decreased by 17
and 12 mg/dl, respectively, in the diuretic and beta blocker groups (p < 0.05). Total
cholesterol decreased by 16 mg/dl (p < 0.05) in the diuretic group. High density
lipoprotein cholesterol increased by 8 mg/di (p < 0.01) and triglycerides decreased by
27 mg/dl (p < 0.05) in the beta blocker group at the end of the withdrawal period. The
authors claimed “for the first time, it was clearly demonstrated that the well-known

unfavorable effects of diuretics and beta blockers on lipid metabolism are reversible

after cessation of long-term therapy of several years' duration™ [69].

Psaty ef al conducted a population-based, case-control study of risk factors for first
events of coronary heart disease in patients with high blood pressure [70]. Their
relevant findings to this thesis were that the relative risk of incident coronary heart
disease associated with recently stopping the use of beta-adrenoreceptor blockers.
Their evidence for cessation of these agents was derived from a health maintenance

organization's computerized pharmacy database. They classified subjects who did not
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fill their prescriptions regularly enough to be at least 80% compliant as ‘stoppers’.
All subjects had hypertension treated with medication. Thé cases were 248 patients
who had presented with new coronary heart disease from 1982 through 1984, and the
737 controls were a probability sample of health maintenance organizatio;1 patients
free of coronary heart disease. After adjustment for potential confounding factors,
subjects who had recently stopped using beta-adrenoreceptor blockers had a transient
fourfold increase in the relative risk of coronary heart disease (relative risk 4.5; 95%
CI 1.1 to 18.5). The association was specific to beta-adrenoreceptor blockers but not
diuretics. This association, as discusscd elsewhere, has biological feasibility (reflex
sympathetic stimulation) but should strictly be described as with adherence to drug

therapy rather than drug withdrawal.

Review articles

Froom ef al produced a review article that also contained a survey of 1000 family
physicians in New York state of stated practice of withdrawal of antihypertensive
drugs [71]). The survey had a response rate of 57% most of whom were male {76.0%),
middle years (31-50, 76.8%), board certified (92.9%), and taught medical students or
residents (64.9%). These family physicians stated that they sometimes stopped
antihypertensive medication in patients (79.1%) who are well controlled and free of
side-effects and that they had ceased an average of 5.6 patients during the preceding 6
months. Statistically significant physician characteristics that predicted withdrawal of
antihypertensive drugs were being less than 50 years, finishing residency training

after 1990, being board certified, and teaching medical students.
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A more valid and reliable review of the literature was conducted by Fletcher and
colleagues [72]. They investigated predictors of return of high blood pressure after
withdrawal. Factors that predicted the return of high blood pressure after withdrawal
included high level of pre-treated blood pressure, marked obesity, male gender, short
duration of treatment and left ventricular hypertrophy (LVH). They concluded that
many subjects would therefore not be suitable candidates for withdrawal of treatment
in view of their high blood pressures (both treated and pre-treated), obesity, and also

their unwillingness to stop therapy.

Schmieder et al also published a review on antihypertensive drug withdrawal [73].
Predictors documented here were young age, normal body weight, low salt intake,
low pre-treatment biood pressure, successful therapy with one drug, and only minimal
signs of target organ damage. Lifestyle dietary interventions such as a low salt or a

weight-loss diet were also reported to extend the period of drug free therapy.

Safety

Alderman and Lamport report that “no studies of drug withdrawa! in hypertension
have reported any substantial adverse consequences” [74]. If studies have shown for
many years that patients can come off their medication safely, why don’t physicians
withdraw medication? Alderman and Lamport identified three possible areas of
concern for drug withdrawal, logs to follow up, a withdrawal syndrome, and an

unanticipated loss of a cardioprotective effect.

No difference in loss to follow-up has been demonstrated between continued

treatment and withdrawali of antihypertensive medications groups [35]. A withdrawal

32




CHAPTER | INTRODUCTION

syndrome is a concern to a clinician and is defined as a cardiovascular event or
symptom due to rapid return to pretreatment blood pressure or beyond (rebound
phenomenon) but may also occur withc;ut such blood pressure changes. Withdrawal
of antihypertensive medication with now infrequently used centrally acting agents
such as clonidine and methyldopa has been associated with the rebound phenomenon
but little evidence exists for increased risk of cardiovascular events or symptoms in its

absence.

However antihypertensive drugs may have effects beyond their antthypertensive
action. The HOPE study is the first study to show that this may be so notwithstanding
that it had high absolute risk subjects that would not routinely be candidates for

antihypertensive drug withdrawal [75].

Hypertension may be considered by practitioners a life long illness that should
therefore reqﬁire iife long medication {76]. It must be reinforced that medication is
not aimed at the cause of a cardiovascular event but is designed to modify a
predisposing risk factor. To this it must be added that “not all hypertensive p:,rs;;ls
are candidates for for stroke and heart attack”, indeed “most..would live a

long. life..in the absence of therapeutic intervention” [74]). Ekbom et a/ in a five year
prospective observational study of those subjects who withdrew medication to enter
the pilot of the STOP-Hypertension study demonstrated a significantly lower death

ratio than would be expected from the general Swedish population (19 cases observed

versus 30 expected; p < 0.05) [77)].
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Lernfelt ef al demonstrated no change with respect to left ventricular morphology and
left ventricular diastoiic function but a statistically siéniﬁcant decrease in left
ventricular fractional shortening without clinical signs of congestive heart failure {42].
Franks et al however did claim that they had demonstrated an increased mortality
relative risk in a retrospective analysis of medical records for prior management of
hypertension in patients who had their antihypertensive therapy changed [78].
Difficulties associated with this study were sample size, establishing exactly when
medication was withdrawn, and including those with established evidence of
cardiovascular disease. Thus it was not 'directed’ drug withdrawal, withdrawal of
antihypertensive drugs occurred due to side-effects or metabolic abnormalities. Also
subjects may still be on drug treatment and it therefore more correctly refers to change
of medication rather than withdrawal. There also was no comparison of pre and post
withdrawal blood pressures although the authors suggest that for the few where it was
available there was no difference. There are also quality of life considerations given
that the patients had adverse effects of one group and that an alternative was

available.

Outcomes

One study has looked at outcomes for withdrawal of antihypertensive drugs subjects
and was associated with the STOP - Hypertension study [77)]. This Swedish
multicentre observational study had the objective to observe blood pressure,
cardiovascular events, and total mortality after withdrawing antihypertensive
treatment in patients aged 70-84 years. It had a 5-year follow- up of 333 elderly
subjects in the pilot study who had remained normotensive post withdrawal of

antihypertensive drugs (mean age 75.2 +/- SD 3.8 years, 68% feinales). In all, 74 out
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of the 333 patients (22%) died during the study period. After withdrawal of the
antihypertensive therapy, all patients started in the untreated state and during the 5-
year follow-up t_hey could then eitl;er rematn in the untreated state, or be reverted to
blood pressure lowering drug treatment because of hypertension or other diseases, e.g.
angina pectoris, oedema, congestive heart failure, etc. The authors found the
probability of remaining without treatment for 5 years was approximately 20%.
During the state of no drug treatment, patients had a lower total mortality risk than
that of the general Swedish population, matched for age and sex. They also had a
lower risk of cardiovascular events than those on drug treatment. These results
suggest that with frequent check-ups, withdrawal of antihypertensive therapy in the

elderly can be tried without increased risk of cardiovascular events.

This group identified low dose monotherapy and relatively low blood pressure before
withdrawal as predictors of success of maintenance of normotension. Predictors
investigated were, age in years at initiation of therapy, age in years at withdrawal of

therapy, duration of treatment, gender, number of pretreatment blood pressure

recordings, pretreatment systolic and diastolic blood pressure, monotherapy versus
combined therapy, dose level before withdrawal of antihypertensive medication, and

pre-withdrawal of antihypertensive medication systolic and diastolic blood pressure.

Rationale for antihypertensive medication withdrawal

Who therefore can have their antihypertension medication withdrawn and what is the
rationale for such a strategy? In a review acticle Fletcher, Franks and Bulpitt

suggested that the
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“Patients who are likely to remain normotensive are non-overweight women
with normal ventricular mass and untreated blood pressures in the mild
hypertension range, and with well controlled hypertcnsion, treated for several

years.” [72]

Fotherhy more specifically recommends that the following well controlled elderly
hypertensive groups should be considered for drug reduction and withdrawal [64]. |
(1) Monotherapy > 1 year with no target organ damage and who request it.
(it) Commenced treatment after only two or three blood pressure recordings.
(iii)) Suspected ‘white coat hypertension’ particularly where hypotensive
symptoms are present or other symptoms of drug therapy intolerance.
(iv) Symptomatic orthostatic hypotension.
(v) Where lifestyle changes have been introduced and maintained.
(vi) The very elderly (> 80 years of age) except where there are additional
benefits for concomitant conditions (e.g. congestive cardiac failure or angina)
or if the patient has no side-effects and is happy to continue.
Dannenberg and Kannell, based on the Framingham Heart Study, suggested ;l_w B
following candidates {79].
(a) Controlled and stable for 6-12 months on muitiple antihypertensive
medications should be offered ‘step down’.
{b) Controlled and stable for 6-12 months on single low dose antihypertensive
medication should be considered for cessation provided; -
(i) The pre-treatment BP levels were only mildly elevated.

(i1) That substantial behavioural change has been established.
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(iii) Withdrawal of antihypertensive drugs patients are to be closely
monitored for the duration of their life, receive encouragement to
maintain behavioural change and be informed that they are unlikely to

remain off their medication permanently.

There are many potential reasons for ceasing antthypertensive medication in selected
elderly patients. ‘Unmedication’ (the reduction of drug dosage and drug cessation} is
a common practice for geriatricians to apply to the elderly admitted to hospital or
nursing homes under their care {80]. They recognise the problems associated with
pharmacotherapy in the elderly such as drug-drug interaction (the elderly are more
likely to be on more than one medication) which has the potential to lead to increased
side-effects and may potentiate toxicity [64]. The Ialtered physiological responses in
the major organs of aged patients may also exacerbate this, e.g. renal impairment, or

more potentially harmful concomitant diseases of aging, e.g. renal failure.

Adverse metabolic effects (electrolyte, carbohydrate and lipid) are also more likely to
be seen in this age group and again be exacerbated by the above factors. The elderly
are also more likely to have problems with compliance to medication with the

potential for accidental overdose [81].

The elderly are also over represented in the lower socioeconomic groups and therefore
the cost of antihypertensive medication [estimated at 11-104c¢ per day per patient in
1998 on a single agent (see Chapter 5)}, medical treatment for the condition and any

associated iatrogenic disease has to met by the individual and the general community.
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In the cost of antihypertensive medication alone; ($447.6 million in 1998 see chapter

5), a 20% reduction would represent a significant cost saving to the community.

Patients may also be on inappropriate therapy. The patient may not currently require
antihypertensive drugs because they never had hypertension by recognised diagnostic
criteria (inappropriate diagnostic methodology). If general practioners do not follow
guidelines they have the potential to initiate inappropriate therapy due to poor blood
pressure measurement technique, too few measurements at a single visit, too few
measurements over a number of visits at appropriate tfime gaps, lack of knowledge ot
diagnostic criteria, or failure to initiate behavioural modification first. Evidence for
the unreliability of clinical recordings compounded by variability of the patient’s
blood pressure [82] or too few clinical recordings (up to 70% of general practitioners
diagnose on as few as two or three recordings [83]) and repeat measurement may also

lead to resolution of the blood pressure elevation [35].

Elderly patients who were appropriately commenced on antihypertensive medication

may also be able to have such medication ceased if they become ‘cured’ or ‘in
remission’ from their hypertension (treated hypertension). Possible mechanisms
inchrde reversal of vessel wall hypertrophy that developed due to the primary disecase
process (structural-regression) [84], or the resetting of baroreceptors [85]. Blood
pressure recordings may also, with time, return to the normal range. Only 48% of the
placebo control group of the Australian Therapeutic Trial in Mild Hypertension had a
persistent elevated blood pressure for up to three years [86). In moderate to severe
hypertension the results are poorer with rates of 10% or less and the recommendation

is that patients require medication for life [87).
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The underlying condition may also have been cured in secondary hypertension. For
example a patient may have had percutaneous transaortic angioplasty and stenting for

renal artery stenosis.

Lifestyle changes may also ameliorate the condition, €.g. loss of weight, commencing
regular exercise or dietary change (low sodium, high potassium, reduced alcohol)
[52]. Patients may also have ceased other drugs (e.g. prednisolone or non steroidal

anti-inflammatory drugs) that elevated blood pressure.

It is also possible that the patient commenced therapy before the recognition of ‘white
coat hypertension’ or may not have this condi‘trilc’);l recognised in their particular case.
Here the circumstances of measuring the blood pressure leads to recordings that are
elevated. However recent evidence has suggested that tl::5 may not be a benign
condition as previously thought [65-67].

Some physicians also are concerned by what they see as confusing messages ;ei;_g
sent to the patient regularly reinforcing the need for the patient to take their
medication and then telling them to stop it! What is confused here in both the
physician’s and patient’s mind is the difference between non compliance, taking
medication irregularly or not at all without the physician’s knowledge such that its
true efficacy is not known, versus withdrawal, where stopping the medication is part

of the management.
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In summary selected patients may benefit from withdrawal of antihypertensive drugs
but the selection of such individuals would be assisted by the identification of

predictors of maintenance of normotension.

As previously outlined current management of hypertension is predicated upon an
individuals absolute risk of cardiovascular disease. Dealing with this concept of
absolute risk begs the following question. If antihypertensive medication is
withdrawn from patients, are they at adverse risk of subsequent cardiovascular events

due to their absolute risk profile for risk Tactors other than hypertension?

The HOPE study was a double-blind placebo coﬁtrolled, iwo-by-two factorial
randomised clinical trial evaluating the efficacy of ramipril, an ACE-inhibitor, and
vitamin E on cardiovascular cvents in subjects at high risk of such events [75]. This
study has demonstrated that ramipril, when compared to placebo, significantly
reduces cardiovascular event rates in a broad range of high-risk patients including
those who were in the currently accepted normotensive range. The authors attributed
only some of the benefit of ramipril to its blood pressure lowering properties as the
majority did not have hypertension at baseline and the mean reduction in blcod
pressure was only 3/2 mmHg. It was estimated that only 40% of the reduction in
strokes and 25% of the reduction in myocardial infarctions was due to this small
blood pressure reduction. This reinforces that hypertension is arbitrary and that
factors other than blood pressure need to be considered when antihypertensive drug

withdrawal is considered as a therapeutic option.
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Current recommendations on withdrawal of

antihypertensive drugs

A meta-analysis of hypertension treatment trials estimated a 5-6 mmHg reduction in
diastolic blood pressure was shown to produce a 14% reduction in CHD risk and a
42% reduction in stroke risk [14]. Because of these benefits approximately ten
percent of adults in Western countries are receiving long-tenm treatment with
antihypertensive drugs [88]. However, as outlined in the previous section, a
proportion of these may be repeiving treatment inappropriately either because therapy

| was commenced without appropriate justification or because their hyper_'tension has
resolved. Once treatment is commenced, physicians are often reluctant to withdraw
therapy because of the difficulty in distinguishing between those who need and those

who do not need continued treatment.

Unnecessary drug treatment is costly to society and to individuals, and places subjects
at risk of the adverse effects of drug treatment. However drug withdrawal may also
be a concern because of issues such as drug withdrawal effects and possible [Egat™

liability if cardiovascular events occur during or shortly after ceasing tierapy.

The current recommendation for withdrawal of antihypertensive drugs in Australia is

contained in ‘The managenient of hypertension: a consensus statement’ and is;
“...studies suggest that only a small number of patients with well controlled
blood pressure can withdraw from drug therapy and maintain normal blood
pressure for extended periods. Patients most likely 10 benefit are those

prepared to make the appropriate lifestyle changes with regard to weight
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control, increased physical activity and reduction of alcohol and salt intake ™'

[9].

Such a statement recognises the importance of behaviour modifying interventions and
reinforces the need to identify predictors to improve outcomes following withdrawal
of antihypeitensive drugs.

The more recent Australian guidelines contain no statement on withdrawal of
antihypertensive drugs [8]. Likewise the British Hypertension Society guidelines
make no specific recommendation on drug withdrawal stating only that “treatment
can be stepped down later if the blood pressure falls substantially below the optimal

level” [11].

The World Health Organisation and International Society of Hypertension
(WHO/ISH) do not support drug withdrawal but rather drug dose and number
re_duction. Their 1999 guidelines state:
“Cessation of therapy in patients who have been correctly diagnosed :IS -
hypertensives .... is usually followed, sooner or later, by the return of the
blood pressure to pretreatment levels. Nevertheless, afier prolonged blood
pressure conirol it may be possible to attempt a careful progressive reduction

in the dose or number of drugs used, especially in patients strictly observing

non-drug treatment” [5].

In the US the sixth report of the Joint National Committee on Detection, Evaluation

and Treatment of High Blood Pressure states that:
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“An effort to decrease the dosage and number of antihypertensive drugs

should be considered afier hypertension has been controlled effectively for at

least ] year. The reduction should be made in a deliberate, slow, and

progressive manner. Step-down therapy is more oflen successful in patients

who also are making lifestyle modifications. Patients whose drugs have been

discontinued should have scheduled jfollow-up visits because blood pressure

usually rises again to hypertensive levels, sometimes months or years after

discontinuance, especially in the absence of sustained improvements in

lifestyle.” {10].

These recommendations are summarised in Table 1.3.

Australian consensus JNC VI [9]. BHS (10] WHOV/ISH (4]
guidelines [8]

Dosage
veduction NS v v v
Reduction in
number of NS v v v
agents
WAD +
behavioural v v NS x
change ~ -
WAD v v NS x

Table 1.3 Current recommendations of national and interpational expert committees on
withdrawal of antihypertensive drugs. Key; v = recommended, * = not recommended,

NS = not stated,

Withdrawal of antihypertensive drugs in the general practice

environment

Mild to moderate hypertension is now largely managed in general practice with

referral often only occurring for secondary hypertension and refractory cases [89].

The general practice environment is quite different frem the clinical practice
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environment of specialist centres where these initial withdrawal trials were conducted.
There are issues in this environment of recommended diagnostic criteria versus actual
practice (criteria of commencement of therapy) and the variability of blood pressure

leading to the possibility of inappropriate therapy.

The medico-legal aspects of a patient having a cardiovascular event after the cessation
of such drugs, whether appropriate or inappropriate, may temper any concern general
practitioners may have regarding unneccssary medication. Given these circumstances
how can a general practitioner identify who may be able to have their medication
safely ceased? The development of ‘desk-top’ predictors, i.¢. data that is simply
obtained from the general practitioner held medical record or routine practice

' pathology testing, may help the general practitioner to identify such patients. Once
identified these patients, under close supervision, may have their medication ceased
with the greatest chance of success.- As will be seen in Chapter 2 this success can be
further enhanced by the instigation of non-drug measures such as salt restriction,

weight loss and exercise regimens.

Thesis aims and questions

This thesis centres on the issue of withdrawal of antihypertensive drug therapy and
management of hypertension in the elderly in the general practice environment.
Primarily a cohort study was conducted entirely in the Victorian general practice
setting on subjects of either sex who were 65-84 years of age who were receiving
antihypertensive drugs at the time of identification. Subjects who met inclusion and
exclusion critcﬁé and who had this medication ceased entered the study after

remaining normotensive at 2 weeks post-withdrawal. Subjects were classified at 12
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months according to whether they remained normotensive off all antihypertensive |
medication or had returned to antihypertensive medication for hypertension by study
criteria. Baseline subject characteristics were then compared between these groups to
identify which predicted who remained normotensive off all antihypertensive
medication for the specified twelve months. These characteristics were also subject to
a survival analysis for those who returned to medication to identify which predicted
time to return to hypertension. This study has attempted to take the step from the
repeated measurement over thirty years of typical success rates of 20% of
maintenance of normotension post antihypertensive drug withdrawal and give the
gengeral practitioner a practical guide for implemention of these findings by providing

‘predictors of success’ that are available in the general practice setting.

In Chapter 2 the aim is to identify subi«ct characteristics reported in the literature that
predict maintenance of normotension for a period of 12 months after all
antihypertensive drugs have been withdrawn.

The aim of Chapter 3 is to identify subject characteristics in a large comparat;ve_
outcome study that predict successful withdrawal of medication and thereafter
maintenance of normotension for a period of 2-18 visits. This is essential to do, as it
investigates antihypertensive drug withdrawal prior to the entry point into the study

reported in Chapter 4.
Chapter 4 as outlined previously, aims to identify subject baseline characteristics that

are predictors of maintenance of normotension at 12 moniiis, and time to return to

hypertension in an elder!y hypertensive general practice based cohort. An additional
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aim is to compare major cardiovascular outcomes and death of those who maintain

normotension for a twelve month period with those who returned to hypertension.

In Chapter 5 the aim is to examine trends in the use of the major antihypertensive
drug groups and to determine the cost implications resulting from these trends.

In Chapter 6 the aim is to investigate the approach taken by general practitioners to
the use of various antihypertensive drugs as monotherapy for mild to moderate
hypertension. It is hoped to identify reasons used by doctors for choosing one
antihypertensive drug rather than another and to examine the characteristics of doctors

associated with particular prescribing patterns.

The following approach seeks to achieve these aims and answer the following

questions.

i. Chapter 1. This chapter contains the justification for the thesis.
ii. Chapter 2. This chapter contains a systematic review of the literature pertaining
to the central research question, ‘which subject characteristics predict who

remains normotensive when antihypertensive drugs are ceased?’

iii. Chapter 3. This chapter contains an analysis of all subjects in the Second
Australian National Blood Pressure Study (ANBP2) who were offered drug
withdrawal as part of the run in phase of this study (n = 25,867). ANBP2isa
comparative outcome study of a diuretic and ACE-inhibitor based regimen in the

management of hypertension in the elderly being conducted entirely in
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Australian general practice. It is being conducted by the High Blood Pressure f
Research Council of Australia and is jointly funded by the federal government e

and the pharmaceutical industry [90, 91].

This analysis is considered first as it was the observation of failure of a significant
minority (approximately 18%) of the subjects who had antihypertensive drugs

withdrawn to retumn to hypertension to enable them to be randomised into ANBP2

that generated the main research question. This analysis also has important
methodological implications for ‘WAD in ANBP2’ as it examines the experience
of the subjects from identification as on antihypertensive drugs till at least two

weeks post withdrawal of all antihypertensive drugs which is the entry point of

‘WAD in ANBP2’. It aims to answer the question ‘which characteristics of an
elderly general practice sample predict who may have their antihypertensive

medication successfully withdrawn and remain normotensive in the short-term?’

iv. Chapter 4. This chapter investigates predictors of maintenance of normotension
at 12 months post withdrawal of antihypertensive medication in the elderly in
this clinical setting. It also investigates which baseline characteristics predict the

time to return to hypertension in those that do so in this time period.

v. Chapter 5. A number of auxiliary questions were raised by ‘WAD in ANBP2’
and Chapter 5 will consider the first of these. If a significant number of general
practice patients can have their antihypertensive medications stopped what are
the economic implications of this and what might be the explanation for this

success? This was approached from a public health perspective with a cost
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minimisation analysis of pharmacological management of hypertension and its

implications for Federal Government pharmaceutical schemes. A comparison

was made between current guideline recommendations and current practice of
the initiation of antihypertensive medication in uncomplicated mild to moderate
hypertension. As previously outlined failure to follow guidelines may influence

success rates of withdrawal of antihypertensive medication.

vi. Chapter 6. The success of withdrawal of antihypertensive drugs has a number of
possible explanations that will be considered in the body of this thesis. This and
the cost implications of the analysis in Chapter 5 raises the questions, ‘how do
general practitioners decide when to initiate drug therapy for hypertension and

what influences their decision making in choice of agent?’

This chapter is a cross-sectional survey of Victorian general practioners’
knowledge, attitude and stated practice of the management of mild-moderate
uncomplicated hypertension. It investigates why general practioner management

e —

differs from guideline recommendations and how this may have implications for

the inappropriate initiation of therapy and hence withdrawal of antihypertensive

drug success rates.

vit. Chapter 7 The final chapter includes a general discussion of issues raised by the
literature review, what has been addressed by the studies and what remains to be
answered. It will be argued that ¢ meta-analysis of withdrawal of

antihypertensive drugs studies is required to establish beyond surrogate
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measures the safety of withdrawal of antihypertensive drugs as this is of concern

to clinicians.,

In summary investigating withdrawal of antihypertensive drugs in a general practice

environment ensures:

1. Appropriate treatment. Only those who require continued medication get it.

2. Quality of life (pharmacotherapy). Those who no longer need medication avoid its

complications.

3. Health economics in an aging society. Cost saving in medication and the treatment

of iatrogenic disease.
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Chapter 2

A systematic review of subject baseline characteristics as
predictors of maintenance of normotension after withdrawal

of antihypertensive drugs.

Introduction

Approximately ten percent of adults in Western countries are receiving long-term
treatment with antihypertensive drugs [1]. A proportion of these patients may be
receiving treatment inappropriately, either because pharmacological therapy was
commenced without appropriate justification or because their hypertension has
resolved with lifestyle change. Once treatment is commenced doctors are often
reluctant to withdraw therapy because of the difficulty in distinguishing between
those who need and those who do not need continued treatment.

Unnecessary drug ireatment is costly to society and to individuals, and places subjects
at risk of the adverse effects of drug treatment. However, drug withdrawal may also
be a concern because of issues such as drug withdrawal effects and possible legal
liability should ca~diovascular events occur during or shortly after cessation of

therapy.

The following is a systematic review of published studies on withdrawal of
antihypertensive drugs. The main aim of this review is to identify consistent

predictors of successful cessation of therapy through an analysis of subject baseline
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characteristics and study criteria. A secondary aim is to present the information as an

algorithm that might be of value to general practitioners.

Method

Articles examining withdrawal of antihypertensive drug therapy were identified from
Medline using various topic-related key words. Additional papers were identified

from the bibliographies of these publications.

Each article was analyzed and key data concerning study design, definitions of
hypertension and normotension and baseline predictors were extracted. The criteria
used for normotension varied amongst the individual studies. Successful withdrawal
was therefore defined as the maintenance of blood pressure levels below those where
recommencement of drug treatment was advised twelve months after cessation of
therapy. Studies with follow up periods less than 12 months, and those where the
blood pressure levels requiring recommencement of therapy were not specifted, were
therefore excluded. Studies with very long follow-up periods were also exch:ded_if it

was not possible to estimate a i2-month success rate from the data provided by the

authors.

The monthly hazard (risk) of returning to hypertension was produced by computing
the risk within each reported time interval and averaging over the interval time span.
Summary relative risks on the likelihood of requiring recommencement of therapy
were determined using the DerSimonian and Laird random effects model, together

with tests for heterogenity of effects across the studies [2]. These described the
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effects of gender, body weight reduction post withdrawal of antihypertensive drugs,
‘and sodium reduction post withdrawal of antihypertensive drugs. As little
heterogeneity was demonstrated the summary relative risks reduce to those obtained

from a fixed effect model.

Results

Forty-one studies were identified, the majority of which described observational
studies or patients withdrawn from drug therapy during the run in phase of a clinical
trial [3-45]. Seven studies were excluded because of a follow up period of leés than
12 months [14]{17][20][32-34][37], nine because of the absence of any estimate of
success at 12 months [4][9]{10]{13](15][28]{35}{40][43], five because of the absence
of criteria related to the recommencement of therapy [3]{5][11][18]}{20], and eight
because baseline characteristics provided could not be linked to an estimate of success
at 12 months {12][14][16]{21][23]{31]{41][45]. The remaining twelve studies were
considered to represent the pivotal studies and are summarized in Table 2.1 (o.?ed.eat)

[3}16-81{19)[22][24-27)[36]{38][39][42][44].

Table 2.2 (page 55) shows that the most consistent predictors identified amongst these

studies were blood pressure (lower pretreatient, on treatment and post withdrawal),
pharmacotherapy (fewer agents and lower dose) and dietary interveation (weight and

sodium reduction). In most of the individual studies, information about potential

predictors of return to hypertension was not provided in a form that allowed a S
summary measure of effect to be determinined. Most commonly the characteristics of

those with normotension were compared to those with recurrent hypertension at 12
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Study Study type and sample population N Pre-treatment Duration of DBP at Recommence therapy BP %e (n)
(N WAD) DBP (mmHg) treatment withdrawal level (mmHg) normotensive
(years) (mmHg) DBP SBP at 12 months
Alderman et | Observational. Unselected union 157 (88) 295 on 2 visits 20.5 <85 (<65y) 1 visit 2110 =200 28% (44)
al [3) members (mean age 55.7). <90 (265y) 2 visits 295 2160(<65)
295 2165 (265)

DISH [6-8] Multi-center RCT in 30-69 yo with 496 (415) 1% visit 295 25 <05 1 visit 2105 Placebo 35%
dietary intervention (Na/K or wt 2™ visit >90 SBP <180 2 visits =100 Wt loss 60%
reduction) 3 visits >95 Salt restrici

52%

Grimm et 21 | RCT, placebo-controlled with double (287 - NP 235 <90 1 visit 2115 56% (160)

[19] blinding. Males aged 45-68 given 145 2 visits 295 57% (B1) KCt
KCI or placebo post WAD plus low placebo) 3 visits 200 54% (79)
sodium diet. Placebo

Levinson et } Observational placebo controlled: (24) 90-109 -3 <90 } visit>114 21% (5)

al 122} mild controlled on diuretics alone. 2 visits >99
No age given. 3 visits >94

6 month av >90

Medical Randomised controlled study on 35- 2765 %0-109 6 <90 >90 Diuretic M 44%
Research 64 year olds at entry. (783) F 54%
Council {24} B-blocker M
) 47% F 28%
Mitchell et al | Longitudinal descriptive study of 30- 125 (107) NP 10.5 (average) NP >90 37% (38)
125) 70 yo in a family practice and a work :
site.
Morgan et al | Placebo controlled randomized (102) >100 >2 <90 2 visits >90 10%
[26} double blind trial on 60-79 years with

dietary advice intervention.
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Study Study type and sample population N Pre-treatment Duration of DBP at Recommence therapy BP % (n) )
{N WAD) DBP (mmHg) treatment withdrawal level (mmHg) . normotensive
(vears) (mmHg) DBP SBP " at 12 months
Myers et al QObservational study of 21-80 year 246 (98) NP NP <160/95*  >160/95% 51%(50)
{27) olds of subjects from family practice
with ABPM?*, family physician and
nurse measurements.
Stamler et al | RCT with nutritional intervention. 189 >90 5 <90 1 visit >105 Group 1 44%
(36} Age group NP. (141) 2 visits >99 Group 2 15%
Takata et al | Randomized comparison study 36-81 113 (72) =00 NP <00 1 visit >105 Diuretic 41%
[38]) years old. 2 visits >95 (12), ACEI 37%
(11)
Thurm and Qbservational: mild-moderate 20-65 (69) 200 NP <00 >90 23% (15)
Smith [39] year old hypertensives. :
TONE RCT of 60-80 yo in 4 academic (975) NP NP <850nl 1 visit 2110 2190 34% (Na )
[42}[44] health centers. drug (SBP 2 visits 2100 2170 37% (wt loss)
<145) 3visits 290 2150 44% (both)
16% (control)

Table 2.1. Pivotal study design, sample population characteristies, criteria and success rates for maintenance of normotension post withdrawal of antihypertensive

drugs (WAD) where predictors of success were investigated. NP = not provided. RCT = randomized controlled trial
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Study (38 [ (39] | (6-8) | 361 | (3] | 1241 | 1221 | (261 | 1251 | 1193 | 142)

Blood pressure:
Pre treatment level - l { + -
On treatment
1 month post WAD ) $
: Therapy: '
] Duration - - - t 1
i Type - + - -
Monotherapy + +
Dose level + ¢ -
Subject:
Age at WAD - - +* . .
3 ; Sex - - - -
,!' ' Race - B
: : Family history -
Body weight
at WAD - - - -
after WAD d J - d
Smoking - ' -
Alcohol + -
Vascular disease +
: Family history - -
) Exercise -
Organs:
Heart l.-
LV mass - -
Heart rate | -
. ECG - '
(] Heart rate .
" Kidneys
Electrolytes .
Renin profile - T -
Na/K excretion : -
Proteinuria -

Interventions:
Diet l + S y

3
]
+—

2 P

" ——

3 K supplements -
¥ Stress tests -

Table 2.2. Pivotal studies that tested predictors of success. Statistically significant association: +
= direction not specified or not relevant, T = direction of effect that predicted maintenance of
normotension post WAID. No statistically significant association =-. (I) men only, (2) standing
DBP plus longer duration of normetension on drugs but not lying BP, (3) SBP only, (4)
propanolol treated, (5) alcohol, weight and sodium reduction, (6) for increased potassinm and’
decreased sodium, (7) Na reduction, (8) bascline,

months witheut individual data provided. The exceptions were for gender and those

studies where an intervention was introduced.
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i * - s
Predictor Study Proportion RR Cl p-value Het;:-:;euncenty
Sex (4] Male - 280/595 096 0.85- 0.51 0.54
[24-26][38] 1.08
[39] . Female 266/513
Body weight | [7]{36][42] Weight loss 274/475  1.31 1.16- <0.001 0.97
post WAD 1.48
No weight 291/66¢
loss
Sodium [71[26](42] Yes 353/699 130 1.17 - <0.001 0.71
restriction - 1.45
post WAD No 326/857

*Proportion with predictor who remained normotensive at 12 months post withdrawal of
antihypertensive drug(s). -

Table 2.3. A meta analyses of baseline characteristics as predictors of subjects who had
antihypertensive drugs withdrawn and maintained normotension off medication at 12 months.

4

3

2

i B
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1 1 I 1 ¥ L |
0 2 4 6 8 10 12

Months post WAD

Figure 2.1. A multiple linear plot for studies with data of the ‘natural history’, i.e, without a
lifestyle intervention or placebo, of withdrawal of antihypertensive drugs and subsequent risk of
return to hypertension over 12 months (n =9) (7}[12][16][21){22}{25](36]{38]{42]). The monthly

' hazard of returning to hypertension was produced by computing the risk within each reported

time interval and averaging over the interval time span.
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A simple meta-analysis for these characteristics is shown in Table 2.3. Weight
reduction and salt restriction post WAD were both statistically significant predictors

of maintenance of normotension. Gender was not a predictor.

Figure 2.1 shows the risk of patients returning to hypertension at varying times after
drug withdrawal among groups not receiving lifestyle intervention. It shows that the
risk of return to hypertension is greatest in the first six months. However the risk
continues after this time. Similar results to the above can be found when one includes

all studies (Table 1 appendix) where data is available in the analyses (Figure 2.2).
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>90 >100 Yes No <90 <110
n=9 n=13 n=3 n=1% n=9
Minimum pretreatment Lifestyle Minimum DBP
DBP {mmHg) intervention at withdrawal {mmHg)
Study criteria

Figure 2,.2. Comparisons of withdrawal of antihypertensive drugs study criteria and successful
maintenance of normotension for 12 mouths or longer after withdrawal. Miniraum pretreatment i
DBP is the recording made prior to the initiation of drug therapy. Lifestyle interventions were ;
dietary advice, weight reduction and salt restriction. Minimum DBP at WAD is the recording
inade prior to cessation of antihypertensive medications.
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Discussion

In the pivotal studies reviewed the most consistent predictors of succeusful
antihypertensive drug withdrawal were relatively low levels of blood pressure, both
before treatment was commenced and during therapy with a single drug. Adoption of
lifestyle changes such as reduced body weight and reduced sodium intake after

withdrawal were also useful predictors.

In a meta analysis reduced body weight and sodium restriction were also confirmed to
be statistically significant predictors. These findings imply that a trial of drug
withdrawal is most likely to be successful in patients with one or more of these

characteristics especially if the latter lifestyle changes are adopted.

These conclusions are based on a review of information from 12 studies shown in
Table 2.1. Most of these studies involved withdrawal of previous drug therapy as a
prelude to participation in a clinical trial. The cohorts were then observed and the
characteristics of those in whom hypertension recurred were compared with those in

whom it remained low,

There are several limitations of the data from which the predictors are observed. The
participants involved were not necessarily representative of hypertensive patients in
general and the predictors examined varied from study to study and were not defined

in a consistent fashion.

All studies however had at least 12 months of follow-up. In the absence of lifestyle

interventions, success rates averaged approximately 42% over all studies with follow
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up periods of this duration. With a single exception (Fagerberg et al), the studies with
follow-up periods between 2 31.'1(1 5 years show similar rates of maintenénce of
normotension t3 those where the foilow-up period was limited to twelve months
[31[12]){13][16][24][36][42][44]. The available information suggests that the rate of

recurrence slows after six months (Figure 2.1).

Many studies have noted that several weeks or months commonly elapse between the
cessation of drug treatment and the return of blood pressure to higher levels. This is
believed to result from a reduction in hypertrophy in smalier arteries during treatment
that reverses the elevated peripheral resistance [20]. A considerable period may
elapse before such hypertrophy redevelops.‘This illustrates the need to institute long
term monitoring of the blood pressure of patients withdrawn from antihypertensive
therapy with the aim of detecting a return of hypertension. As seen in Figure 2.1 such

monitoring needs to be most diligent in the first 6 months after withdrawal.

It may be that the majority of patients for whom drug withdrawal is appropriate are

m —

those whose therapy was commenced inappropriately. To avoid unnecessary drug

therapy various national authorities have emphasized the importance of confirming

the diagnosis repeatedly before starting treatment. For example the US Joint National
Committee on the Detection, Evaluation and Treatment of High Blood Pressure has
recommended that the decision to treat mild to moderate blood pressure elevation
should be based on the results of at least two blood pressure readings on at least three

separate occasions [46].
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The importance of these recommendations was emphasized by the results of the
Australian Therapeutic Trial in Mild Hypertension [47]. Despite entry criteria that
required a mean diastolic blood pressure (from four recordings over two visits) in the
range 95-110 mmHg, 48 percent of those randomized to placebo still fell below this |

level during the three years of follow-up.

The subsequent availability of 24-hour blood pressure monitoring has also revealed
the presence of ‘white coat’ hypertension where blood pressure that becomes elevated

during the stress of a medical encounter returns to normal levels at other times.

The percentage of patienis who are correctly commenced on therapy but who
subsequently become normotensive is likely to be much smaller than the percentage .
whose therapy was inappropriately commenced. However, it was notable in this
review that adoption of appropriate lifestyle changes was identified as a consistent
predictor of successful drug withdrawai. This is in keeping with the results of several
major trials which have shown that a reduction in body weight, reduced salt and
alcohol intake and an increase in physical activity imay be sufficient to rcguc:
marginal blood pressure elevations to normotensive levels [6]{7][36]{42]. Since long-

term compliance with such interventions is iow, continued monitoring »f blood

pressure is appropriate in these patients.

Few studies commented on the adverse effects of drug withdrawal, particularly
rebound hypertension, that may accompany the sudden cessation of clonidine or the
rebound hypersensitivity to acrenergic stimuli that accompanies sudden cessation of

beta-adrenoreceptor biockers [48][49]. The latter is well characterized and may be

60




CHAPTER 2. SYSTEMATIC REVIEW

incorrectly attributed to a recurrence of elevated blood pressure. The synptoms,
principally tachycardia in response to mild exertion, may lead to rebound angina and
myocardial infarction and should be avoided by a slow and graded withdrawal of
treatment. Programs that encourage drug withdrawal in selected patients should
emphasize the importance of drug withdrawal symptoms and the strategy to avoid

them.

Figure 2.3 presents an algorithm designed to assist primary care physicians. This
algorithm is denived from this systematic -review and is intended as a guide only. It
has not been tested on a clinical population and therefore no formal estimates of
success rates are provided. Patie..ts who do not meet all of the criteria may still be
suitable for drug withdrawal although success is likely to be lower. The neced to
continue to attend for regular blood pressure checks should be emphasized to all
patients especially in the first 6 months. It is also recommended that behavioral

modification is also encouraged as clinical trials have shown that such interventions

[Uncomplimcd controfied hypertension? l

_ A
IYES' oNo'
Suspicion regarding initisl diagnosis? No WAD
xr

() (I

Figure 2.3. Algorithm demonstrating a proposed sequence of decisions for determining which
patients shoald be considered for withdrawal of antihypertensive drugs. Depth of bex shading
represents increasing likeiihood of successful maintenance of long term normotension, As
iifestyle changes have been shown to double the rate of maintenance of nermotension post
withdrawal of antihypertensive drugs they should be offercd to all patients in whom drug
withdrawal or reduction is being contemplated.
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roughly double the rate of successful maintenance of normotension nost withdrawal
of antihypertensive drugs [6-8][26]{42]. Blood pressure measurements should also be
taken at least twice on any one visit and at least on two occasions at least one week

apart.

The current recommendations by expert committees support periodic reassessment of
antihypertensive drug therapy for reduction in dosage and number of drug groups [50]

as well as withdrawal of antihypertensive drugs in certain circumstances with

adequate follow-up {46}{51]{52].

Conclusion

If antihypertensive medication is withdrawn from selected patients with mild to
moderate hypertension, then approximately 42% of these patients are likely to remain
normotensive for periods in excess of 12 months although success rates arc likely to
be half this where no bchavioural intervention is pursued. The studies supporting this
have had varying designs, patient populations and even definitions of hypertension.
Predictors of success have been identified in a number of these studies and would
suggest that the long-term well-controlled, mild hypertensive patient on single agent
therapy is an appropriac candidate for a trial of withdrawal of antihypertensive
medication, especially if they are willing to undertake lifestyle changes. None of the
papers reviewed were Australian and general practice based. The following 2
chapters provide large scale prospective studies conducted that permit t!le
identification of generalisable short and long term predictors of maintenance of
normotension post withdrawal of all antihypertensive medication in such an

environment.




Chapter 3

‘- R T P S ST
E T e e b S Y

Short term predictors of maintenance of ‘normotension’ post
withdrawal of antihypertensive drugs in the Second

Australian National Blood Pressure Study (ANBP2).

-

Introduction

As outlined in the preceding chapters once initiated, antihypertensive drug taerapy is
most often considered life-long and cessation of therapy in order to determine the
continuing need for therapy is rarely considered. Drug cessation may however be a
useful strategy in ongoing patient management. It allows the doctor and patient the
opportunity to focus on a condition which is predominantly poorly managed and
complied with {1]. It also provides the patient with the opportunity to attempt non-
pharmacological strategies for blood pressure contrél with a clear outcome
(maintaining drug free status), and in many instances, it may identify for patients the
continuing need for drug treatment in light of blood pressure elevation following

cessation of therapy.

However, general practitioners, who are predominantly responsible for the "
management of primary hyperteasion in the community [2], have little or no
experience with drug withdrawal as a patient management strategy for hypertension.

Concerns in relation to sudden catastrophic events associated with cessation of

therapy are predominantly unfounded [3] and the benefit of antihypertensive drug
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therapy beyond that of blood pressure control is unfounded in primary hypertension in

terms of improving cardiovascular outcomes.

This study examines the results of withdrawal of antihypertensive drug program
conducted as part of the run-in phase of a large general practice based study of
hypertension i the elderly [4]. It seeks to identify patient characteristics that may
assist the general practitioner in targeting a withdrawal of antihypertensive therapy

program as part of a patient management plan for hyperiension control in general

practice.

Methods

The Second Australian National Blood Pressure Study (ANBP2) was a randomised
open label trial comparing two pharmacological strategies on mozbidity and mortality
outcomes in elderly patients with mild-moderate hypertension conducted erntirely in
Australian general practice [4]. Withdrawal of existing antihypertensive medication
in currently treated patients to establish baseline blood pressure criteri was an entry
requirement for the study. Initially all patients identified from practice records as
aged 65-84 years and approved by their usual treating general practitioner were
invited (by letter from their general practitioner) to attend the practice fur a blood
pressure screening program. Those attending who were already on pre-existing
antihypertensive medication were asked to consider temporary withdrawal of their

medication by their general practitioner in order to establish tneir eligibility for the

study.
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The general practitioner was provided with recommendations on the process of drug

LA

withdrawal. These recommendations included a stepwise withdrawal, i.e. one drug at
a time, half doses at weekly intervals to the lowest usual therapeutic dose then cease,
and withdrawal of beta-adrenoreceptor blockers or diuretics last if the patient was on
more than one medication. For all patients commencing drug withdrawal, the study
nurse monitored blood pressure on a weekly basis. If values exceeded 215 mmHg
systolic or 115 mmHg diastolic, or a Jevel that the general practitioner considered

unacceptable or the patiert expressed concern or hesitation, therapy was

recommenced.

Hypertension was defined by research nurée recordings. The research nurse criterion
was an average untreated (off antihypertensive medications for more than 2 weeks)
sitting hlocd pressure of 2160 mmHg systolic or 290 mmHg diastolic (if systolic
blood pressure was > 140 :amHg) taken on the last consecutive visits at least one
calender week apart by the following miethod. Blood pressure was taken in the seated
pesition five minutes after the subject was seated, Tk~ ~»ner arm was measured and
an appropriate cuff size was chosen such that its bladder width was at least 80% of the
circumference of the chosen ar. At least three recordings were made at least one
nitnute apart with systolic Korotkoff phase 1 and diastolic Korotkoff phase 5 sounds
recorded to the nearest 2 mmHg. Recordings were repeated until variation between
the last two recordings was less than 10 mmHg systolic blood pressure and 6 mmlig ,'

diastolic biood pressure and these were then averaged. Nurse recordings showed o

excellent protocol adherence and liitle evidence of digit preference. For both systolic o

ard diastolic blood pressure recording observes digit preference fell within 7
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percentage points of the expected frequency although there was a slight zero digit K-

preference (observed 22% systolic and 27% diastolic versus expected 20%).

Inform:tion was collected at baseline visit on all subjects identified as on
antihypertensive medication and included age, gender and on treatment bloud
pressure. Additional information collected at subsequent visits for those who
completed the antihypertensive drug withdrawal program included type and number

of antihypertensive agents and post'withdrawal blood pressure.

Complete drug withdrawal was defined as a subject ceasing all antihypertensive
medication for at least one week. Blood pressure was measured according tc  strict
protocol by a study nurse [4]. Hypertension was defined as the average untreated
sitting blood pressure at two subsequent visits at least one study week apart of 2160
mmHg systolic or 290 mmHg diastolic (if systolic was >140 mmHg). ‘normotension’
was therefore defined as those subjects who did not meet these criteria. These criteria
were 3'e0 used for investigation of long-term predictors of maintenance of_
‘nsrragtansion’ (Chapter 4). These criteria are by now historic as they were
established prior to the first patient entering ANBP2 in early 1995. However previous

studies suggest that the level of defined hypertension did not aiter success of drug

withdrawal (Chapter 2).

Final classification of treated subjects asked to consider the drug withdrawal program

was as follows:
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Group 1: Completed drug withdrawati (off all antihypertensive medication for |
week) and remained ‘normotensive’ for at least 2 weeks (until last study nurse visit,
range 2-18 visits post withdrawal).

Group 2: Completed drug withdrawal and returned to hypertension.

Group 3: Commenced but failed to complete drug withdrawal.

Data were analysed using SAS statistical software [SAS Version 8.2, (2001), SAS
Institute Inc., Cary, NC, USA]. Grou;) descriptive statistics are presented. Predictors
of sustained ‘normotension’ and drug cessation were identified using Cox regression
analysis in order to ascenain relative risks. The effect of clustering within doctor was
adjusted for by using robust variance estimators. Only a prior predictors that had
non-missing data were considered {e.g. gender, age, on treatment systolic and
diastolic blood rressure, number antihypertensive agents). Those predictors that
showed potential when looked at separately (p<0.05) were included in a model to test

for independent predictors.

Results

Fifty-four thousand two hundred and eighty-eight subjects attended the screening
program of ANBP2, of whom 25,826 were identified as currently taking
antihypertensive drugs (Table 3.1 overleaf). In comparison to those that entered the
withdrawal program, the 18,933 patients who did not enter were older (mean 73.0 vs.
71.9 years) and more likely to be female (§9% vs. 56%). Approximatf:ly one in four
of these patients (26%) commenced the drug withdrawal program (Figure 3.1

overleaf). Patients not considered suitable for drug withdrawal were predominantly
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CHAPTER 3. SHORT-TERM PREDICTORS

those with pre-existing cardiovascular complications, difficult to manage patients or
patients who on personal reflection or their family physician advice were not willing h 3

to consider drug cessation. :

Of those subjects entering drug withdrawal, 6291 (92%) completed the program of

whom 1229 ‘maintained normotension’ (Group 1), and 5063 ‘returned to

hypertension’ (Group 2). Of the 542 subjects who did complete drug withdrawal

(Group 3) all bar 59 were able to have their reason documented. The predominant

reason for failing to complete drug withdrawal was either the family physician (60%)

or the subject withdrawing consent (56%). Subjects could have more than one reason

for exiting. Other reasons were withdrawal symptoms (43%), the rapid return to

hypertension (25%), cardiac arrhythmia (2%), and cardiac failure (2%).

Characteristic Entered Did not enter
antihypertensive drug antihypertensive drug
withdrawal withdrawal
(N = 6833) (N = 18993)
Age
Mean {years) 71.9 73.0
65-69 2523 (36.9%) 5634 (20.7%4)
70-74 2238 (32.8%) 6139 (32.3%)
75-719 1470 (21.5%) 4713 (24.8%)
80-84 602 (8.8%) 2507 (13.2%)
Gender
M 3005 (44.0%) 7806 (41.1%) 3
F 3828 (56.0%) 11187 (58.9%)
On drug therapy blood pressure. Mean
(standard deviation) mmH SBP 146.7 (16.9) 146.7 (19.6)
DBP 80.6 (9.5) 79.2 (10.4)

Table 3.1. Baseline characteristics of subjects identified at screening as currently taking

antihypertensive drugs who did or did not enter withdrawal of antihypertensive drugs (WAD).
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On lreatment
25826
1
I 1
Did not enter WAD* Enter WAD
18993 (74%) 6833 (26%)
1
I 1
WAD completed** Exit during WAD _I
6291 (92% ‘enter’) Group 3
I : 1
‘Normolensive'** Hypertensive****
Group 1 Group 2

*Unwilling to WAD or if willing, exited before withdrawal or failed to attend subsequent
visits to initiate withdrawal,

**Off all antihypertensive medications for at least 1 week.

*¥** At last study nurse visit (range 2-76 weeks post withdrawal), -

*E*XAL last study nurse visit (range 0-108 weeks post withdrawal).

Figure 3.1. Flow chart of classification of subjects in ANBIP2 who were offered withdrawal of
antihypertensive drugs (WAD).

Characteristics of those subjects entering drug withdrawal are shown in Table 3.2.
Cox regression analysis revealed that monotherapy and younger age were the
strongest predictors of a subject being able to aitempt and complete a drug withdrawal
program (Table 3.3). Conversely the use of alpha- or beta-adrenoreceptor blockers
predicted failure to complete the drug withdrawal program.

For the 6291 subjects completing the drug withdrawal program, 1228 (20%)
subsequently remained ‘normotensive’ for 2-18 visits (2-76 weeks median 4) off all
antihypertensive drugs. The most important factors predicting maintenance of
‘normotension’ were lower on treatment systolic and diastolic blood pressure and
being on a single antiiypertensive drug (Table 3.4). Treatment with an ACE-inhibitor

predicted failure to maintain ‘normotension’. Other predictors are also shown in

Table 3.4.
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Subjects were monitored during drug withdrawal by the study nurse, their usual
treating general practitioner, or both. If they had an adverse event or a significant
cardiovascular event during this period they were exited from the study. One hundred
and fifty-nine subjects had such events including 7 acute myocardial infarctions (2
fatal), 2 coronary artery therapeutic procedures, and 2 strokes. The longest time for a
patient to return to hypertension was 108 weeks. Serious adverse events that caused
subjects to exit the program are shown o¢. “'abie 3.5). It was not possible to establish
the serious adverse event rate for all WAD subjects because the date of an event was

rarely recorded on exit forms. The end-point rates for the ANBP2 cohort for the first

12 months post randomization were 36.0 events per 1000 person-years {excluding

angina, arrythmia and non-vascular deaths) and 67.2 events per 1000 person-years

(including angina, arrythmia and non-vascular deaths).

_Characteristic Group 1 Group 2 Group 3 Total
N 1229 5063 542 6834
Age mean (sd) 71.5(4.6) 72.0(4.9) 72.5(5.2)

.;l;

Antihypertensive drug(s)

Number of agents N (%) ] 874(71.2) 2801 (55.4) 116 (21.4) 3791

* 2 304 (24.8) 1743 (34.5) 255471 — 2302
% i 3 41 (3.3) 404 (8.0) 117 (21.6) 562
| >4 9(0.7) 110 (2.2) 54 (10.0) 173

Type of agent ACE inhibitor 372 (30.3) 2028 (40.1) 222 (41.0) 2622

Calcium channel blocker | 356 (29.0) 1722 (34.1) 183 (33.8) 2261
Diuretic 378 (30.8) 1579 (31.2) 239 {44.1) 2196
Beta blocker 273 (22.2) 1066 (21.1) 204 (37.6) 1543

T e s

Alpha blocker 29(2.4) 239 4.7) 55(10.2) 323
Centrally acting 16 (1.3) 115 (2.3) 23 (4.2) 157
"Vasodilator 1(.1) 11 {0.2) 3(0.6) 15

Gender
M 480 (39.1) 2311 {45.6) 214 (394) 3005
F 749 (60.9) 2752 (54.4) 328 (60.5) 3829

LG e i |

Blood pressure mmHg on drug

therapy SBP u(c) | 1356(13.3)  1494(164) 146.8(18.8)
Range 94179 94234 101-250
i DBP u(s)y| 754(1.9) 81.6 (9.3) 80.0 (10.5)
Range 52-102 41-122 50-118

Table 3.2. Characteristics of subjects identified as currently taking antihypertensive drugs who
entered drug withdrawal,
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Univariate Multivariate
Predictor RR (95% CI) p value RR (95% CD) p value
e 1.05 (1.02-1.08) 0.002 1.05(1.02-1.08) 0.002
70-74 1.05 (1.02-1.08) 0.003 1.05(1.02-1.08) 0.003
75-79 1.04 (1.01-1.07) 0.02 1.04 (1.01-1.08) 0.02
§3-84 1.00 1.00
Diug therapy
Monotherapy 1.13(1.11-1.15) <0.0001 1.10 (1.08-1.13) <0.0001
Multitherapy 1.00 100
On beta-blockers 0.93 (0.91-0.95) <(.0001 0.95 (0.93-0.97) <0.0001
Not on beta-blockers 1.00 . 1.00
On aipha-blockers 0.90 (0.85-0.94) <0.0001 0.93 (0.88-0.98) 0.004
Not on alpha-blockers 1.00 1.00

Table 3.3. Patient characteristics that are independent predictors of being able ¢to undertake and
complete withdrawal of all antihypertensive drugs compared with patients who did not complete

drug withdrawal. Multivariate analysis adjusting for age, gender, number and type of agent, and
ocality.

Predictor RR Lower CI Upper CI  p value
Age
65-69 vs 80-84] 1.359 1.108 1.667 0.0033
70-74 vs 80-84] 1.324 1.075 1.631 0.0082
Blood pressure (mmHg) on drug
therapy
Systolic<120 vs2170| 36.171 13.466 97.157 T <0.0001
120-139 vs 2170| 26.754 10.103 70.851 <0.0001
140-159 vs 2170| 14.899 5.646 39514  <0.0001
16C-169 vs 2170 7.736 2.811 21293 <0.0001
Diastolic<80 vs 200] 4.152 3.033 5.684 <0.0001
80-89 vs 290] 2470 1.802 3384 +<0.0001
Drug therapy
Monotherapy vs 22 drugs| 1.971 1.711 2271 <0.0001
_ On ACE-irhibitor vs noty 0.714 0.643 0.793 <0.0001
On calcivm channel blocker vs noty  0.214 0.730 0.908 0.0002
On alpha-adrenoreceptor blocker vs not]  0.853 0.456 0.937 0.0205

Table 3.4. Subji:ct characteristics that are independent predictors by study criteria of
maintenance of ‘normotension’ post withdrawal of all antihypertensive drugs (group 1

versus greup 2).
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Serious adverse events Group 1 Group 2 Group 3 Total '
N (%) 1229 (18.0) 5063 (74.1) 542 (7.9) 6834 -
Any SAE 31(2.5) 76 (1.5) 52 (9.6) 159 (2.3)
Myocardial infarction
Non fatal v {0.0) 3(0.1) 2(04) 5(0.1) =
Fatal 1{0.1) 1 (0.0) 0{0.0) 2(0.0) K
Stroke :
Non fatal 1 (0.1) 1 (0.0) 0 (0.0) 2 (0.0}
Fatai 0 (0.0) 0(0.0) 0{0.0) 0(0.0)
Non vascular death 0 {0.0) 0 (0.0) 0(0.0) 0 (0.0)
Left ventricular or congestive 7 {0.6) 2{0.0) 5(0.9) 14 (0.2)
cardiac failure
Coronzry artery therapeutic 1 (0.1} 1(0.0) 0(0.9) 2 (0.0)
procedures .
Angina i2 (1.0} 20 (0.4) 11 (2.0} 43 (0.6)
Arrythmia 1 (0.1) 0(0.0) 2(0.4) 3 (0.0}
Ocher cardiovascular events 5(04) 44 (0.9) 30(5.5) 79 (1.2)
Transient ischaemic attacks 0 (0.0) 1 (0.0} 1(0.2) 2 (0.0)
Cardiovascular hospitalization 6 (0.5) 11 (0.2) 3(0.6) 20 (0.3)

Tabie 3.5. Serious adverse events occurring while in the drug withdrawal program by group
classification.

Discussion

- ——

The major findings from this study are that in the general practice environment, one in
four patients currently treaied with antithypertensive drugs were willing and
considered suitable by their general practitioner to commence a withdrawal of drug
program to confirm the requirement for long-term antihypertensive therapy. In
addition, of those that entered the program 18% remained ‘normotensive’ and drug
free for two to seventy-six weeks (median four) following the cessation of therapy.
Youngei age, monotherapy, lower on treatment systolic and diastolic blood préssure,

and type of agent were identified as factors that ave readily assessed by the general : |
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practitioner and are predictive of the likely successful outcome of a drug withdrawal

program.

Previous studies in the area have identified a variety of factors which predict
completed antihypertensive drug withdrawal and maintenance of ‘normotension’ [5-
23]. Most of these studies have been laboratory based and identified factors that
require detailed laboratory investigation: and results that are not readily available to
the general practitioner. However, it is qucstional;le whether all patients on
antihypertensive drugs should undergo these investigations for the purpose of
identifying suitability of a drug withdrawal program. Also there is no indication as to
how often these expensive investigations should be conducted in order to determine
any change in the likely assessment of drug withdrawal. This study provides the

general practitioner with easily available informatton that can help direct hypertension

management plans for patients.

The proportion of subjects remaining ‘normotensive’ following treatment withdrawal
is similar to that reported in previous studies [24]. It has been shown tha: str:l_cturcd
non-pharmacological strategies to control blood pressure increases the chance of
sustained normotension following withdrawal [8][9][14]{18]{23]. Such strategies

were not offered in this study as patients were in the run-in phase of a trial seeking to

maximize enrolments by blood pressure criteria,
The short-term duration of this current study only suggests that a drug withdrawal

program is possible within a general practice environment with 92% of those entering

the program following it to completion. For the 74% who completed and returned to
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hypertension, the general practitioner is in the position of clearly identifying to .
patients the need for antihypertensive therapy for adequate blood pressure control.

Further studies on the compliance to antihypertensive therapy in fhese patients are

warranted. For those subjects who remained ‘normotcnéive’ at two weeks, long term

follow-up has been undertaken in a subset of 503 subjects to determine long-term

blood pressure control (Chapter 4).

The reason for the sustained ‘normotension’ is not clear. It may be related to poor

initial diagnosis of hypertension due to inappropriate diagnostic methodology such as

too few clinical recordings (up to 70% of general practitioners diagnose on 2 or 3

recording: [25]), or the unreliability of clinical recordings compounded by variability

of the patient’s blood pressure [26]. The patient may have ‘white coat hypertension’,

where the circumstance of measuring the blood pressure leads to recordings that are

elevated. However recent evidence has suggested that this may not be a benign - i
condition as previously thought {27-29] and this is unlikely to be the sole reason for ‘

withdrawal of antihypertensive subjects remaining ‘normotensive’.

Sustained normotension may also be explained by the effects of long-term drug

treatment on vascular and cardiac hypertrdphy {30] or the resetting of baroreceptors

[7]. Repeat measurement of blood pressure itself may lead to resolution of the blood
pressure elevation [12]. Alternatively it may be due to an alteration in the patients’ | »_gv
lifestyle habits and behaviour affecting blood pressure since the initial diagnosis as

previously reported (Chapter 2).
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An imporiant medico-legal aspect of antihypertensive withdrawal in general practice
is patient safety and it is likely that general practitioners would have concerns that
their patient may have a significant cardiovascular event during or after withdrawal.
Alderman and Lamport report that “no studies of drug withdrawal in hypertension
have reported any substantial adverse consequences™ [3]. They identified three
possible areas of concern for drug withdrawal, loss to follow up, a possible
‘withdrawal syndrome” or an unanticipated loss of cardioprotective effect. No
difference has been demonstrated between continued treatment and withdrawe? of
antihypertensive medications groups for loss to follow up but this does remain a reai

concemn [12].

A ‘withdrawal syndrome’ is a cardiovascular event whether blood pressure remains
normal, returns to pre-freatment levels or beyond (rebound phenomenon).

Withdrawal with now infrequently used centrally acting agents such as clonidine and
methyldopa has been associated with the rebound phenomenon. Withdrawal of beta-
adrenoreceptor blocking agents is also associated with rebound tachycardia on mild
exercise due to increased beta receptor sensitivity [31]. In this study thes:: a;ents
were found to be a negative predictor for success in drug withdrawal. An
unanticipated loss of cardioprotective effect remains a theoretical risk for most agents
aithough beta-adrenoreceptor blocking agents have a demonstrated benefit post acute

myocardial infarction and therefore withdrawal should not be contemplated in such

circumstances.

In this study subjects were monitored during drug withdrawat by the study nurse, their

usual treating general practitioner, or both. If they had an adverse event or a
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significant cardiovascular event during this period they were exited from the study.
The result of such monitoring is presented in Table 3.5 (page 72). One hundred and
fifty-nine subjects had such events including 7 acute myocardial infarctions (2 fatal),
2 coronary artery therapeutic procedures, and 2 strokes. Incomplete data meant that
comparison of event rates was not possible. The overall events rate for ANBP2 in the
first 12 months post randomisation was 67.2 events per 1000 person-years. It was

however possible to compare rates in a subset of subjects and this is done in

Chapter 4.

Conclusion

A strategy of drug withdrawal as part of patient management for hypertension may
provide reinforcement for compliance to therapw in those subjects returning to
hypertension and importantly. may provide the opportunity for 20% of the currently
treated hypertensive population to avoid the costs and side effects of drug therapy.
With sustained normotension, this could be done without increasing cardigvascular

risk.
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Chapter 4

Predictors of successful ‘maintenance of normotension’ on
withdrawal of antihypertensive drugs in an elderly general
practice population. “‘WAD in ANBP2’, a prospective study

conducted in the ANBP2 cohort.
Introduction

ANBP2

The Second Australian Blood Pressure Study (ANBP2) was conducted in Austraiian general
practice [1, 2]. ANBP2 was a prospective comparative outcome trial that had a withdrawal of
antihypertensive drug arm within its subject recruitment strategy. Recruitment of subjects
demonstrated that approximately 18% of patients withdrawn from medication remained
‘normotensive’ by study criteria at completion of the screening process (Chapter 3), "ANBP2
provided an ideal opportunity to study these subjects to identify predictors of successful
withdrawal of antihypertensive drug and develop clinical practice guidelines for general
practitioners to implement withdrawal of antihypertensive drug as part of the nornal
management of his or her hypertensive patient. A subset of 503 patients in the run-in phase

of ANBP2 in Victoria were enrolled in ‘WAD in ANBP2’ study.

ANBP2 was a cardiovascular outcome trial of the treatment of hypertension in the elderly.
Six thousand and eighty-three patients in the 65-84 year age group were randomised to a

diuretic or ACE-inhibitor based regimen and monitored for total cardiovascular events (fatal

77




3
wi
K
.
N
&

CHAPTER 4, WAD IN ANBP2

and non-fatal) over a five year period. The aim of this study was to determine whether there
were any differences in outcome as a result of treatment on a diuretic or ACE-inhibitor based
regimen. Whilst a diuretic based regimen has been shown to improve cardiovascular
outcome, there is as yet no evidence for the superiority of ACE-inhibitor based regimens in
hypertensive patients despite their widespread use {3]. ANBP2 was conducted under the
auspices of the High Blood Pressure Research Council of Australia and was conducted
entirely in Australian general practice. It had ethical approval from the RACGP Ethics
Committee. The pilot study was completed in South Australia and Victoria in 1995 and the

full study thence expanded into Western Australia, Queensiand and New South Wales [4}.

ANBP?2 involved the screening of the 65-84 year subjects deemed meeting the study protocol

by their participating general practitioner. Screening took place in the general practitioners’

- rooms by study nurses and included a health and lifestyle questionnaire, blood pressure, body

mass index (BMI) and waist-hip ratio. Subjects who met blood pressure criteria or who were
taking antihypertensive medications were sent on to their general practitioner. Those on
antihypertensive drugs were assessed for entry into the study on medical criteria and
suitability for withdrawal of this medication. Subsequent repeat blood pressure S
measurements (off all antihypertensive medication for at least seven days) that satisfied
criteria permitted randomisation into ANBP2. The predominant reasons for failing to
complete drug cessation in ANBP2 were either the general practitioner exiting the subject
(60%) or the <ubject withdrawing consent (56%). Other reasons were withdrawal symptoms

(43%), the rapid return to hypertension (25%), cardiac arrthythmia (2%), and cardiac failure

(2%).
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Subjects were then followed with six monthly reviews of the general practitioner held
medical record and were seen annually by study nurses to document major cardiovascular

events and death. A blinded End-point Committee reviewed data to confirm end-points.

Background and rationale for Withdrawal of Antihypertensive Drugs in the

Second Australian National Blood Pressure Study ‘WAD in ANBP2’

-

Studies of the withdrawal of antihypertensive drugs consistently record a steady 20% or more
of subjects remaining normotensive for extended periods after withdrawal (Chapter 2).
Hence a current status of hypertension cannot be assumed just because a subject is receiving
treatment. Conversely it can be argued that 20% of currently treated ‘hypertensives’ are in
reality normotensive. Previous studies have also demonstrated that there are ‘predictors of
success’ of withdrawal of antihypertensive drug and that there is benefit in lifestyle
interventions such as dietary advice for this success in withdrawal of antihypertensive drug
(Chapter 2). These studies have, in the main, been hospital or specialist clinic based and their
recommendations may not necessarily be practical in a general practice management setting,
It is also known that all antihypertensive drug groups-mély have adverse effects on patients.
These are well recognised such as poor exercise tolerance, exacerbation of asthma, electrolyte
and {ipid profile disturbance with potential deleterious cardiac effects, and postural
hypotension. Such adverse events are associated with a particular class of drug. For the
outcome offered by the treatmént of their hypertension these side effects are warranted.
However this cannot be argued for the individual who remains normotensive off their

medication. Society and the individual have the cost of medication for individuals who don’t
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actually have the condition and the treatment of any resuitant iatrogenic disease, for example

a fall in elderly patient due to postural hypotension causing a fractured neck of femur.

The focus of this chapter is the identification of predictors that arc suitable candidates in the

general practice environment for successful withdrawal and maintenance of normotension.

Hypotheses .

Ho The hypothesis to be tested is that there are no baseline patient characteristics of elderly
subjects treated for hypertension in Victorian general practice that predict which of them who
have completed antihypertensive drug withdrawal and are ‘normotensive’ two weeks later

will ‘maintain normotension’ off medication for twelve months,

H; The aliernative hypothesis is that there are baseline patient characteristics of elderly
Victorians who have completed antihypertensive drug withdrawal and are ‘normotensive’
two weeks later that predict which of them will ‘maintain normotension’ ¢ff medication at

= —

twelve months.

Aims and objectives

Atms
The aim of of this study is to identify predictors of ‘maintenance of normotension’ of all
subjects selected for withdrawal of antihypertensive drug in the Victorian Region of ANBP2

from 28/11/96 to 30/6/98. Data collected will be used to develop recommendations for the

withdrawal of antihypertensive drugs in the elderly in general practice.
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In addition a secondary aim is to compare major cardiovascular outcomes and death of

withdrawal of antihypertensive drug ‘normotensives’ with those who returned to treatment.

Primary objective

The primary objective will be the identification of predictors of ‘maintenance of
normotension’ post withdrawal of antihypertensive drug in 65 to 84 year olds in the general

practice setting.

Secondary objectives

Secondary objectives are to observe outcomes related to antihypertensive withdrawal in the

elderly and to compare outcomes in the ‘normotensive’ and ‘hypertensive’ cohorts.

Method

Subject identification

Subjects of either sex from participating general practitioners’ patient databases who_were

65-84 years of age, who were receiving treatment for hypertension (who meet inclusion and

exclusion criterta) and were considered suitable for withdrawal of antihypertensive drugs by
their usual treating general practitioner were included in the study. Subjects were identified ' §

through their usual treating general practitioner.

The Senior Research Nurse visited the practice to initiate a review of all patient records to
identify all patients aged 65-84. A practice computer or (as was usually the case} where this
was unavailable, a manual record review, generated a patient list. In most cases a member of

the reception staff did the record review although occasionally study nurses completed it.
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These lists were scrutinised by registered general practitioners to exclude patients who may
be deceased, incapable of informed consent, unable to attend the practice or who did not meet
other inclusion or exclusion criteria. Additionally the generai practitioners were asked to
identify those patients they considered their usual patients. Ouce the list was reviewed it was
entered in to a database. Patients who had not been identified as belonging to a general
practitioner registered in the study were not entered into the database.

The patient databases were used to produce personalised letters to the patients with the
practice 2ddress and signature of the participating pracﬁtioner on ANBP2 or practice
letterhead. Those attending who were already on pre-existing antihypertensive medication
were asked to consider temporary withdrawal of their medication by their general practitioner

in order to establish their eligibility for the study.

I::clusion criteria

Subjects of either sex who:

1. Were 65-84 years of age. - -

2. Had confirmed hypertension, either untreated or previously treated, with average
untreated sitting blood pressure on the 2nd and 3rd screening visits of the study 2160
mmHg systolic or 290 mmHg diastolic (if systolic blood pressure was > 140 mmHg).

3. Had no history of recent cardiovascular morbidity (see under exclusion criteria),
serious intercurrent illness or an absolute contraindication to an ACE inhibitor or
diuretic. The latter criterion was necessitated by this study being conducted on
subjects in the run-in phase of ANBP2.

4, Were capable of and willing to give informed consent.
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5. Were ambulant and able to attend their general practitioner's practice throughout the
§ study
6. Did not return to hypertension (definitions as above) at or before two weeks after

cessation of all antihypertensive drugs.

Exclusion criteria

1. Presence of any previous non-fatal cardiovascular event which defines an end-point

for the study in the past 6 months (Table 4.1).

2. Accelerated or malignant hypertension.

3. Dementia.

4, Plasma creatinine concentration >0.2 mmol/l.

5. Any life threatening illness considered to be likely to cause death within 5 years.

6. Presence of any absolute contraindication to or specific indication for an ACE-
inthibitor or a diuretic.

7. Consideration by the subject's general practitioner that the subject was unsuitable for
the study. ~- —

General practitioner recruitment

General practitioners were approached through their Division of General Practice. Divisions
of General Practice are federally funded general practice organisations that are structured on
a geographical basis. They were chosen for this reason as the clustering of practitioners
makes it easier for the principal investigator to approach general practitioners iﬁ areas with
suitable demographic profiles (i.e. >12% of population 265 years of age for a pragmatic

enrollment) and for the study nurses to screen subjects in their practices. [t was also thought
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that they were more likely to contain committed general practitioners who would be more ' 4
willing to participate in research activitics. General practitioners were initially approached

by letter from the principal investigator and the Division president with an invitation to attend
a meeting at which the background to ANBP2 was outlined by a member of the main
committee and the practical aspect of the study by the principal investigator (see Appendix).

Aspects of substudies including ‘WAD in ANBP2’ were included in the discussions.

Those general practitioners who indicated a willingness to participate in the study but who

could not attend the meeting were followed up by a visit from the principal investigator or the

senior research nurse. Those who do not reply to the invitation were contacted by telephone

by the principal investigator for similar follow up.

Sample size

The sample size calculations of ANBP2 were based on a five yzar follow-up period (on

average), at the 5% level of significance and with a power of 90%, for a 25% difference in

total cardiovascular events (including cardinvascular deaths) betwesn the subjects tréated

with an ACE-inhibitor based regimen and the subjects treated with a diuretic based regimen
[1]. It required a total of approximately 6000 subjects (3000 in each group) including an
allowance of at least 700 subjects to account for dropouts and crossover to the alternative

regimen. This sample size calculation has been based on the number of cardiovascular events

e et K i e

(approximately 20 per 1000 patients per year) observed in the groups receiving active drug Q

treatment in the SHEP (5] and MRC (6] studies. An approximate power calculation gives us

290% power to detect an odds ratio of 2 (after adjusting for other covariates) at a 5%

significance level with a sample size of 454 (i.e. excluding ‘Other’ subjects).
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Study conduct

Drug withdrawal was commenced under general practitioner supervision according to their
instructions. The general practitioner was provided with recommendations on the process of
drug withdrawal. These recommendations included a stepwise withdrawal, i.e. one drug at a
time, half doses at weekly intervals to the lowest usual therapeutic dose then cease, and
withdrawal of beta-adrenoreceptor blockers or diuretics last if the patient was on more than
one medication. For all patients commencing drﬁg withdrawal, the study nurse monitored
blood pressure on a weekly basis. If values exceeded 215 mmHg systolic or 115 mmHg
diastolic, or a level that the general practitioner considered unacceptable or the patient
expressed concern or hesitation, therapy was recommenced. Subjects so selected returned to
the study nurse for completion of withdrawal of antihypertensive drug. Those who remained
‘normotensive’ by study criteria two weeks after cessation of all antihypertensive medication

entered ‘WAD in ANBP2’.

As previously stated the eniry criteria were selected due to the experience of drug, withdrawal
in ANBP2 prior to the commencement of the study (Chapter 3). Either the subject or general
practitioner could elect to exit within the first 2 weeks without a clinical indication. These

subjects are included in the analysis in Chapter 3.

The subjects were classified at a face to face meeting with the study nurse at 12 months.
Where this was not possible subjects were classified by telephone or from the general

practice held record.
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‘Maintained normotension’ definition

Subjects of either sex who:

(a) Were-65-84 years of age at identification.

(b) Had confirmed previously treated hypertension.

(c) Had undergone .withdrawal of antihypertensive drug and remained ‘normotensive’ by
study criteria off antihypertensive medication at annual review. ‘Normotension’ was
defined as a sitting blood pressure of <160 mmHg systolic or <90 mmHg diastolic (if
systolic BP was > 140 mmHg) taken on the last consecutive visits at least one calender

week apart.

‘Return to hypertension’ definition

Subjects of either sex who:

(a) Were 65-84 years of age at tdentification.

(b) Had confirmed previously treated hypertension.

(¢} Had undergone withdrawal of antihypertensive drug, were ‘normotensive’ by study
criteria at two weeks oﬁ‘ all antihypertensive medication, and returned to hyp;rtt;;sion by
blood pressure criteria at or before 12 months. Blood pressure study criteria for ‘retum to
hypertension’ was study nurse measurement (seated mean systolic BP 2160 mmHg or
diastolic BP 290 mmHg on two occasions at least one calendar week apart), or a level.
that the individual's general practitioner considered justified reinstitution. This group was

also analysed as ‘return to hypertension early’ (<70 days post entry point into the study)

and ‘return to hypertension late’ (>70 days post entry point into the study).

86

T

VI kgt 10 b B 1 i AR T R 7 £ At ¢ eere
T o ol e i i b 2 g




CHAPTER 4. WAD (N ANBP2

Study design

‘WAD in ANBP2’ was a prospective cohort study. Subjects were followed to end-points as
defined in Table 4.1. Subjects who entered withdrawal of antihypertensive drug were
followed weekly by the study nurse for at least six WAD visits (minimum five weeks post
initiation of withdrawal of antihypertensive drug and two weeks cessation of all
antihypertensive medication) and thereafter by their own treating general practitioner. Six
monthly reviews of patient records for end-peints and annual review for classification by the
study nurse were then undertaken. End-points were then presented blinded to an independent

End-point Committee.

Death Non fatal cardiovascular events
Cardiovascular Cercbrovascular disease
Coronary artery disease -stroke
-myocardial infarction -reversible ischaemic neurological deficit (RIND)
-sudden or rapid cardiac death -transient cerebral ischaemic attack
Cerebrovascular disease Coronary artery disease
-stroke ~myocardial infarction
Other cardiovascular deaths -unstable angina
-cardiac failure -intermediate coronary syndrome
-ruptured aortic or dissecting -coronary artery therapeutic procedures
aneurism Cardiac faiture (left ventricular or congestive)
Non cardiovascular Other cardiovascular events - -
-accelerated or malignant hypertension
Failure to maintain ‘normotension’ -ruptured aortic or dissecting ancurism
~acute occlusion of a major feeding artery in any vascular bed
other than cerebra! or coronary

Table 4.1. ‘WAD in ANBP2’ end-points.

Hypertension was defined by research nurse recordings or a blood pressure level that the
individual's general practitioner considered justified reinstituting therapy at or before the 12
month visit. The research nurse criterion was an average untreated (off antihypertensive

medications for more than 2 weeks) sitting blood pressure of 2160 mmHg systolic or 290
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mmHg diastolic (if systolic blood pressure was > 140 mmHg) taken on the last consecutive

visits at least one calender week apart by the following method.

Blood pressure was taken in the seated position five minutes after the subject was seated.
The upper arm was measured and an appropriate cuff size was chosen such that its bladder
width was at least 80% of the circumference of the chosen amm. At least three recordings
were made at least one minute apart with systolic Korotkoff phase 1 and diastolic Korotkoff
phase 5 sounds recorded to the nearest 2 mmHg. Recordings were repeated until variation
between the last two recordings was less than 10 mmHg systolic blood pressure and 6 mmHg

diastolic blood pressure and these were then averaged.

Data collection

Case record forms were coliected by research nurses and processed by the Data Management

Centre of ANBP2. Case record forms are provided in the Appendix.

Candidate predictors

Baseline measurements that were available for investigation as predictors, were collected at
baseline visit 1 (BV1), withdrawal of antihypertensive drug (WAD) visits, randomisation and

yearly review (Figure 4.1 overleaf). Baseline measurements were as follows.

Baseline visit 1

Baseline visit 1 (BV1) recorded blood pressure, height (in centimetres) and wéight (in
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WAD in ANBP2
Flowchart
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kilograms), body mass index (BMI kg/mz), hip and waist circumference (hip/waist ratio), arm

circumference, date of birth (age) and creatinine level.

Initial general practitioncr consultation

Inclusion/Exclusion Criteria and Current Medication Form included a history of conditions
that excluded the subject from the study ard current chronic medication including dose, date
commenced and primary reason for use. Antihypertensive Medication Withdrawal Entry
Visit Form recorded duration of antihypertensive therapy, blood pressure prior to current
course of therapy (pre-treatment blood pressure) and current antihypertensive medication

(monotherapy vs. polypharmacy) and dose level.

Withdrawal Antihypertensive Drug visit

Random blood glucose, total cholesterol, HDL and serum potassium were recorded at this
visit,

T —

Baseline visit 3 (‘return to hypertension’) or Annual review (‘maintain normotension’)

Demographic and Risk Factor Information 1 form which included country of birth (if
overseas born years in Australia), level of education, age at which left school, marital status,
random blood glucose, total cholesterol, high density lipoprotein (HDL), serum potassium,
history of hypercholesterolaemia or medication for said, history of diabetes (age of onset and
management), smoking (year start and stop and number per day), alcohol intake (frequency,
amount, type of beverage, bingeing and amount) or year ceased, exercise (walk/other and
frequency) and family history of acute myocardial infarction (AMI) or cerebrovascular

accident (CVA).
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Demographic and Risk Factor Information 2 form which recorded history of hypertension
(+/- treatment), angina (including duration), claudication, CVA, transient ischaemic attack
(T1A), renal artery stenosis, AMI (definite/indeterminate or reinfarction), congestive cardiac
failure (CCF), gout, coronary artery bypass grafting (CABG) including date, coronary
angioplasty (and date), other diseases, occupation, uties and whether it was the subject’s

own business.

Candidate predictors analysed

Candidate predictors of maintenance of ‘normotension’ chosen for analysis from the above
parameters were body mass index (BMI), waist-hip ratio, biood pressure (on treatment
diastolic and systolic), heavy or higher weekend (binge) alcohol intake, exercise, number of
antihypertensive drugs taken, and age. These potential predictors were identified by previous

studies (Chapter 2) and their ready availability to a general practitioner.

End-point Assessment

End-point data were collected at six monthly research nurse case record review and subject
vistt at 12 months post withdrawal of antihypertensive drug with scrutiny of adverse event
forms by the principal investigator for possible end-points. Cardiovascular morbidity and all
cause mortality end-points were then presented blinded for subject identity to an End-point

Committee.
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Statistical Analysis

The relationship between potential predictors and ‘normotensive’ status at 12 months was
assessed using generalized estimating equations (GEE) models to account for clustering
within doctor {8]. The form of the model used was a log-binomial regression model and all
results are expressed as relative risks (RR). Predictors of time to return to hypertension were
ascertaincd using Cox's proportional hazards regression models, with robust variance
estimation to account for clustering within doctor [9]. For both outcomes, a "multivariate”

model was used to determine the independent predictors.

Classification of subjects at 12 months

Subjects were classified at 12 months post withdrawal of antihypertensive drug by the
research nurse at a face to face meeting or where this was not possible, from the general
practitioner held medical record or telephone contact with the subject. The medical record
was scrutinised for evidence of subjects retumning to hypertension by study criteria. If the
subject was not on antihypertensive medication identified by a regularly updated list (see
Appendix) they had their blood pressure measured by the standardised method p;vi;usly

mentioned. Subjects were then classified according to study criteria. Subjects who failed to

meet these criteria were classified as ‘Other’. This group included subjects of either sex who:

(a) Were 65-84 years of age at identification.
(b) Had confirmed previously treated hypertension.
(c) Had undergone withdrawal of antihypertensive drug and were ‘normotensive’ by study

criteria at two weeks off all antihypertensive medication.

(d) Could not be classified at 12 months as they were dead or lost to follow-up.
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or

(e) Had been returned to antihypertensive medication without meeting blood pressure

criteria.

Members of this group were subjects who refirned to medication for reasons other than
hypertension, e.g. subject or general practitioner anxiety, angina, or peripheral oedema.
Subjects who were in this group had their general practitioner record searched for preceding
evidence of the condition that necessitated the return to medication. This was done to

identify subjects who had unmasking, i.e. a covert condition becoming overt with the

cessation of antihypertensive medication, versus protocol violation, i.e. the medication being

inappropriately ceased as it had been prescribed for a condition other than hypertension.

P L P o IT LR CT SR

Results
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Frequency analysis

.

etz

Subject classification at 12 months post study entry

A £

The study population consisted of 503 subjects, all of who had remained ‘normotensive’ for

at least two weeks after withdrawal of all antihypertensive drug therapy. All but five were Rl

followed according to the protocol and reviewed twelve months after study entry. At this
time 37% remained ‘normotensive’, 53% were hypertensive and 10% had recommenced
antihypertensive therapy for reasons unrelated to hypertension (Figures 4.2 and 4.3). Four
spbjects had died during the interim period, two of cancer and two with vascular events. The

remaining unclassified subject was known to be alive and not taking antihypertensive
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medication at 12 months. However she had not had her blood pressure recorded by her
general practitioner and declined the classification visit at 12 months with the study nurse.
Subjects who failed to meet study criteria were classified as ‘Other’. In most instances
‘Other’ subjects treatment was restarted because of ankle swelling (n = 18) or heart failure (n

= 8) (Figure 4.4).

Simple classification at 12 months
Medication for

hypertension
53%

Off medication
36%

)

On medication
64%

Medication for
other reasons
10%

Figure 4.2. Classification of antihypertensive drug statris 12 months after entry into ‘WAD in ANBP2’.

There were two non-vascular deaths in the ‘Other’ group (carcinomas) and two vascular
deaths in the cohort both of whom had returned to antihypertensive medication prior to death
(Table 4.2). The other subject six subjects had unique reasons for censorship. They

recommenced antihypertensive medication for prostatism, heartburn, headaches, glaucoma,
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and due to being ‘unwell’. One subject was identified as having never ceased his medication

and hence was a protocol violation as he did not meet inclusion criteria.

Classification at {2 months post WAD

R AT e e RIS L it S T A e B D T T e R T T T g T i Tt

El Maintain normotension ' M Return to hypertension *early’ L) Return to hypertension *late’

S e Lo kP A

Figure 4.3, Classification of all subjects at 12 months post withdrawal of antihypertensive drug (n = 454),
The left pie represents primary classification into subjects who successfully maintained ‘normotension’

fok g Tt

'Other' subjects
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ety 3y R

B Type 2 diabetes B Anxiely ] Death O Other
B Gedema Heart failure B Angina/chest pain O Palpitations "
wAMI B Valvular disease L Atrial fibrillation B Unclassified
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by study criteria and the right pie those who did not.

Figure 4.4. Subclassification of all and cardiovascular ‘other’ subjects from figure S at 12 months post
entry into ‘WAD in ANBP2’ (n =49).
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. . K
Parameter ‘Maintain ‘Return to ‘Other?
normotension’ hypertension’
Person years 196.9 2974 51.0
N
(Rate per 1000 paticnt years)
All non BP end-points g 22 17
(40.6) (74.0) (333.6)
Nonfatal myocardial 1 2 2 ' '
infarction : (5.1) (6.7) (39.2) i
Left ventricular or 0 1 4
congestive cardiac failure (0.0) (3.4) (78.5) L
Coronary artery therapeutic 2 1 3 § :
procedures " (10.2) (3.4) (58.9) :
Angina 2 4 3 :
(10.2) (13.4) (58.9) ¢
Arrythmia 0 . 6 1
(0.0) (20.2) (19.6) 5
: B Other coronary syndromes 2 1 1 ' 3
(10.2) (3.4) (19.6) ?
g .
Nonfatal stroke 1 4 0 é
(5.1) (13.4) (0.0) ,}
Transient ischaemic attack 0 1 1
(0.0) (3.4) (19.6)
Heart failure or other 0 1 0
coronary death (0.0) (3.4) 00 - —
Fatal stroke 0 | 0
(0.0) (3.4) . {0.0)
' Non vascular death 0 0 2 3
: (0.0) (0.0) (39.2) SN
]
g

Table 4.2 Non blood pressure end-points in “WAD in ANBP2’.

R D A AR
i

All non blood pressure end-points (excluding angina and arrythmias) for the ‘WAD in

ANBP2’ cohort was 60.5 events per 1000 patient years compared to the ANBP2 cohort rate

of 51.0 events per 1000 patient years.
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Multivariate analysis

Table 4.3 contrasts the characteristics of the ‘maintain normotension’ and ‘return to

CHAPTER 4, WAD IN ANBP2

hypertension’ groups as classified at 12 months after study entry. Statistical significant --

differences between these groups are shown in Tables 4.4 and 4.5.

» ‘Maintain ‘Return to ‘Return to ‘Return to
Characteristic normotension’ hypertension hypertension hypertension
(alt)’ (early)’ (late)y’
n=181 n=273 =135 n=138
Gender n (%) F 95(52.5) 161 (59.0} 72(53.3) 89 (64.5)
M 86 (47.5) 112 (41.0) 63 (4€.7) 49 (35.5)
Agcin years median .70.0 71.0 72.0 71.0
(range) (65.0-84.0) (65.0-84.0) (65.0-84.0) (65.0-82.0)
Blood pressure (mmHg) mean (sd)
Pre-treatment Systolic 169.8 (20.0) 169.4 (18.1) 171.6 (17.7) 167.5(18.4)
Diastolic 93.7(10.2) 94.5 (9.6) 94.6 (9.7) 94.5 (9.6)
On treatment Systolic 135.3 (13.0) 141.4 (13.6) 143.5 (13.4) 139.3 (13.5)
Diastolic 76.0 (8.9) 77.0(17.8) 77.5(7.9) 76.5(7.8)
Mean Arterial 95.7 (8.9) 98.4(8.3) 99.5 (8.0) 97.4 (8.6)
Pulse Pressure 59.3(i1.6) 64.4 (12.1) 66.0 (12.8) 62.9(11.2)
Ciier CVD risk factors
BMI (kg/cm2): mean (sd) 26.9 (3.4) 27.3(4.1) 27.0 (4.0) 27.54.2)
Waist-Hip Ratio: mean (sd) 0.9 (0.1) 0.9(0.1) 0.9 (0.1) 0.9 (0.1)
Raised cholesterol: 1 (%) 102 (56.4) 118 (43.2) 49 (36.3) - 69 (50.0)
Diabetes mellitus: n (%) 16 (8.8) 20 (7.3) 11(8.1) 9 (.5)
Smokers: n (%) 13 (7.2) 12(4.4) 8(59) 4(2.9)
Family history heart disease: n (%). 99 (54.7) 145 (53.1) 67 (49.6) 78 (56.5)
Personal history cardiovascular disease*: 47 (17.2)
42(23.2) 22(16.3) 25(18.1)
n (%)
Provious drug therapy 173 (63.4)
141 (77.9) 84 (62.2) 89 (64.5)
Monotherapy: n (%)
Plasma creatinine umol/L mean (sd) 86.1(16.9) 08.5(22.1) 89.4(21.4) 87.7(22.8)
Alcohol n (%) . Heavy 64 (35.4) 81 (29.7) 41 (30.4) 40 (29.0)
Moderate 83(45.9) 95 (34.8) 49 (36.3) 46 (33.3)
Never drink 28 (15.5) 78 (28.6) 36 (26.7) 42(304)

*Angina, claudication, stroke, myocardial infarction, coronary artery bypass grafling, or coronary angioplasty.

Table 4.3. Baseline characteristics according to blood pressure classification group.
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Table 4.4 shows the result of a stepwise multivariate analysis conducted to determine the
most powerful independent pr;:dictors of maintenance of ‘normotension’. These are
expressed as risk ratios using return to hypertension ‘all’ and ‘early’ (<70 days) as the
comparison group. In both circumstances higher on treatment systolic blood pressure was the
major predictor. Other predictors were younger age, lesser waist-hip ratio, and the use of a

single antihypertensive drug.

‘Al ‘Early’
RR Lower Upper p value RR Lower Upper p value
CL CL CI CI

Higher on treatment
systolic blood pressure 0.807 0.715 0910 0.0005 0.808 0.732 0.892 <.0001
by 1 standard deviation
increments

Age65-T4 versus 75-84 | 1582  1.142  2.191 00058 1.442  1.095  1.899  0.0091

Greater waist-hipratio | 11g7 1022 1332 00221 1.128 1004 1266  0.0423
by 1 standard deviation

increments

On monotherapy 1530 1.153  2.030 0.0032 1.410 1,102 1.805  0.0063
versus two or more

antihypertensive drugs

Table 4.4, Subject characteristics that are independent predictors by study criteria of maintenance of
‘normotension’ for 12 months after withdrawal of all antihypertensive medication versus return to
hypertension (‘All’) and versus early return to hypertension (‘Early’ £7) days post study entry).

Table 4.5 (overleaf) shows the results of a multivariate analysis conducted to determine the
most powerful predictors of time to return to hypertension. Those identified were a higher on
treatment systolic blood pressure, being on two or more antihypertensive drugs, a lesser

waist-hip ratio and an older age.

Figure 4.5 shows the proportion of the study population who was classified by blood pressure
status who remained ‘normotensive’ at various times following drug withdrawal. It indicates

that as inany returned to hypertension in the first 70 days as the subsequent 330 days.
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CHAPTER 4. WAD IN ANBP2
'f Hazard LowerCl  UpperCI  p value
ratio '

Higher on treatment systolic blood pressure |-

by 1 standard deviation increments 1.281 1.127 1.457 0.0002

Greater waist-hip ratio by 1 standard 0.833 0.7u3 0.987 0.0344

deviation increments

On monotherapy versus two or more 0.743 0.580 0.952 0.0190
antihypertensive drugs - -

Age 65-74 versus 75-84 0.675 0.517 0.881 0.0039

Table 4.5. Subject characteristics that are independent precictors by study criteria by time of return to
hypertension after withdrawal of all antihypertensive medication.

Figure 4.5, Survival plot of subjects classified by blood pressure status (n = 454) remaining
‘normotensive’ over a 12 month period after cessation of antihypertensive therapy. Subjects classified as
‘Other’ were excluded from this analysis (n = 49).

.
.

1.0 . 454
0.9 399
o |
: > ©
2 08 363 3
3 5
E [
S o7 319 5
] z S
. = 5
3 2
g 08 272 3
05 296
0.4 | | _ 80
_-5? 0 100 200 300 400
Days post entry point into "WAD in ANBP2"
5

o T I S R TS b

Discussion

A systematic review of predictors of maintenance of normotension after antihypertensive

.drug withdrawal suggested that if medication is withdrawn from selected patients with mild-
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mo&eratc hypertension then approximately 42% of these patients are likely to remain
normotensive for 12 or more months [1-0]. Predictors of success ‘for maintainence of
normotension have been identified in these studies and would suggest the long-term well
controlled mild hypertensive on single agent antihypertensive therapy is the optimal .
candidate for a trial of withdrawal of antihypertensive medication especially if they are also

willing to undertake appropriate lifestyle changes.

‘WAD in ANBP2’ documents the experience of withdrawal of antihypertensive medication
in 503 subjects aged 65-84 years in a cohort study conducted in a Victorian general practice
setting and identifies patient characteristics that predict successful ‘maintenance of
normotension’ over a 12 month period. The study is novel in prospectively investigating
predictors of successful withdrawval for elderly patients that are likely to be useful to a general

practitioner in routine clinical practice.

This study had a relatively high percentage (37%) of subjects who remained ‘normotensive’
one year after drug withdrawal. This finding has been replicated in other major studies and is
similar to the 42% of the systematic review (Chapter 2) [10-19]. Figure 4.5 sho;s t;;t while
most return to hypertension in the first 70 days after entry into the study, the rate does not

hencefor:h abate and therefore systematic follow-up is required for those patients who are

offered this strategy in clinical practice.

This study has identified patient characteristics that predict. the likelihood of successful
antihypertensive drug withdrawal amongst patients treated in a general practice setting, The
subjects selected were elderly (over 65 years) and had blood pressure levels judged safe to

allow for a brief period of drug withdrawal prior to entry to the ANPB2 study. The

100




CHAPTER 4. WAD IN ANBP2

distribution of blood pressure levels is likely to have been similar to the typical mild-
moderate hypertension patient encountered in general practice. This is reflected by the high

number of patients on monotherapy prior to drug withdrawal (Table 4.3).

The study identified several predictors of sustained ‘normotension’ as well as early return to
hypertension. All of these were amongst a series of simple clinical variables prospectively
chosen as likely to be routinely available to guide a general practitioner’s clinical

1ﬁanagement. To interpret the likely clinical values, certain limitations of the study design

require comment.

In the first place the study was largely observational and relied on physician judgement both
for commencing antihypertensive therapy and for determining whether it was appropriate to
recommence treatment. Different practitioners vary in their thresholds for initiating treatment

and are also encouraged to use diferent thresholds according to the level of integrated

cardiovascular risk amongst individual patients [20]. However in all cases return to ,a

antihypertensive drug therapy was initiated by the patients’ general practitioner as “the most

appropriate” course of action for the individual patient. ;
. : i
Another limitation is the natural variability of blood pressure and its likelihood of being % g
transiently elevated e.g. by alcohol intake, other drugs or fluctuations in body weight [21,22). i
Predictors of successfully sustained ‘normotension’ may also bear a complex relationship to | %

their outcome variable. For example they may:

GBI ot

(a) Reflect factors that have lead to more frequent than normal blood pressure

measurement or a lower threshold for introduction of therapy, e.g. other illnesses or

the presence of other cardiac risk factors.
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(b)  Reflect factors that have lead to a transient elevation of blood pressure that has
subsequently resolved or exaggerated white coat effect, e.g. a transient period of
excessive alcohol intake or body weight increase.

(c)  Reflect factors associated with an increased likelihood of success of non-
pharmacological blood pressure reduction [14, 19].

(d)  Reflect inappropriate introduction of therapy because of poor measurement technique,
too few blood pressure measurements, or a failure to initiate behaviour modification

before introducing drug therapy [21, 22].

It is likely that the predictors identified in this study should fit several of these categories:
(a)  On treatment systolic blood pressure is likely to correlate with the true pre-ireatment
blood pressure and is therefore a plausible predictor of successful withdrawal.

(b)  Younger individuals may be more often commenced on therapy inappropriately

because of an exaggerated white coat effect. Hence younger age is a plausible
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predictor of successful withdrawal. -
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(c) A ilow waist-hip ratio may predict earlier retumn to therapy because doctors have less

e mm—

option to encourage non-drug therapies in particular weight loss, or as a corollary

e R e T L

those with a higher waist-hip ratio may lose weight and delay return to hypertension
[10].
(d)  Monotherapy reflects the mild nature of the blood pressure off treatment and therefore

is a plausable predictor.

Considering the strength of the predictors and their plausible relationships to successful
antihypertensive drug withdrawal it is likely that only a minorit: of the candidate predictors

will be useful in a clinical setting. The most refevant predictors of successful withdrawal are
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younger patients with relatively low ‘on treatment’ systolic pressures, and minimal drug
therapy. Conversely those least likely to be successful are older subjects with higher
pressures and two or more antihypertensive drugs. The systematic review had found the
most consistent predictors identified amongst the identified studies were blood pressure
(lower pretreatment, on treatment and post withdrawal), pharmacotherapy (fewer agents and

lower dose) and dietary intervention (weight and sodium reduction) [10j.

It should be noted that the predictive power each of the identified factors was relatively
modest, ranging from 0.85 to 2.38. The ability of the model to predict ‘maintenance of
normotension’ versus ‘return to hypertension’ was 41%.of ‘maintenance of normotension’
correctly predicted, 83% of ‘return to hypertension’ correctly predicted, and 66% correct
overall. The ability of the model to predict ‘maintenance of normotension’ versus ‘early
return to hypertension’ was 90% of ‘maintenance of normotension’ correctly predicted, 38%
of ‘early return to hypertension’ correctly predicted, and 68% correct overall. Thus identified
predictors for maintenar.ce of normotension are most useful for the first 70 days after drug

withdrawal.

The ability of the model with on treatment systolic blood pressure only to predict
‘maintenance of normotension’ versus ‘return to hypertension’” was 16% of ‘maintenance of
normotension’ correctly predicted, 91% of ‘return to hypertension’ correctly predicied, and
61% correct overall. Therefore ‘on treatment” systolic blood pressure is the single most

usefill measure to exclude patients from a trial of antihypertensive drug withdrawal.

It is still quite possible however that other more powerfu! predictors may exist. Given the

wide range of simple measurements in this study it would be of interest for future studies to
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test physiological measures such as arterial compliance, pulse wave velocity, etc at baseline | |
as clinical tests to predict maintenance of ‘normotension’, Left ventricular hypertrophy for

example, has been previously identified as such an important predictor {23). However these
are not readily available in the general practice environment and hence were not investigated S

in this study.

Conclusion

In view of the substantial cost of antihypertensive therapy, the findings in the present study

emphasise the value of a trial of antihypertensive withdrawal therapy in patients fitting the

profile of younger with blood pressure well controlled on relatively minimised therapy with
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systematic follow up.
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Chapter 5

PBS/RPBS cost implications of trends and guideline
recommendations in the pharmacological management of

hypertension in Australia 1994-1998.

Introduction

The treatment of patients with mild-moderate hypertension is most commonly initiated
with an agent frem one of four major drug cle;sses [1]. These are thiazide diuretics, beta-
adrenoreceptor blocking drugs, calcium channel blockers or agents acting on the renin—
angiotension system (RAS). The blood pressure lowering efficacy of the members of
these groups is similar and, while differences may be observed between agents in single
symptoms, no major differences occur in their overall burden of adverse effects [2-5].
However, the calcium channel blockers and RAS agents are three to nine times more

costly than beta-adrenoreceptor blockers and thiazide diuretics {6]. ~ =

Until recently a reversal of the long term sequelae of hypertension (myocardial infarction
and stroice) had been demonstrated only with thiazide diuretics and beta-adrenoreceptor
blockers. Largely as a result of this, expert committees in several countries including
Australia had recommended that drug therapy in uncomplicated mild-moderate
hypertension should be commenced with either of these agents [7-10]. Over the past two
years large-scale morbidity/mortality trials have been completed comparing these drugs
with calcium channel blockers and RAS agents but these have not revealed any

superiority of the more costly therapies [3-5][11].
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Despite the consistency of the advice from various national committees,
recommendations concerning initial antihypertensive therapy have not been widely
accepted by prescribers who have generally-chosen to initiate therapy with calcium

channel blockers ana RAS agents (Chapter 6) {6].

This study was intended to examine trends in the use of the major antihypeitensive drug
groups and to determine the cost implications resulting from these trends. Particular
attention was directed to the additional costs resulting from the use of calcium channel
blockers and RAS agents in the uncomplicated clirical setting where the less expensive

drugs have been shown to have equivalent long-ter.a efficacy.

Method

PBS/RPBS expenditure

Expenditure on specific classes of cardiovascular therapy through the Pharmaceutical
Benefits Scheme (PBS) and the Fepririation Pharmaceutical Benefits Scheme (RPBS)
from 1994 to 1998 was provided by Analwsis Section, Pharmaceutical Benefits Branch of
the Commonwealth De;iartment of Health and Aged Care. This expenditure includes
components for the professional servicer of the dispensing pharmacist as well as the cost

of the drug(s) and patient contribution.

The patient cc-payment for PBS/RPBS drugs is currentiy $3.30 for concession card
holders and $20.60 for others unless a brand price premium and/or a therapeutic group
premium is levied on a particular drug wherein there is additional cost to the consumer.

If a *safety net’ of $631.20 spent on PBS drugs for the general category or $171.60 for the

concession category is exceeded in a calenddr year for an individual or family then further
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out of pocket payments are at $3.30 or zeto respectively. With some drugs the patient co—'
payment covers the total cost and in these instances the Commonwealth makes no
contributicn to the cost and these prescriptions are not recorded in the PBS/RPBS data.
The PBS/RPBS data also omits the expenditure on medications provided directly from

public hospital pharmacies.

Numbers receiving therapy

Total numbers of Australian patients receiving therapy with specific drug groups was
determined using data from the Australian Pharmaceutical Index (API) and the Australian
Medical Index (AMI). The API reports sales of specific drugs from wholesaler to
community pharmacies but does not include drugs supplied to public hospitals. The AMI
collects detailed prescribing information (including age, sex, and primary diagnoses) from
a stratified sample of general practitioners. By dividing the total quantity of drugs (from
the API) sold by the average daily dose {provided by the AMI) and assuming continuous
therapy, an estimate can be made of the total number of individuals receiving a specific

drug,

Proportion of hypertensives with specific comorbidities

An estimate of the distribution of comorbidity amongst mild-moderate hypertensive
patients was made from data from the Second Australian National Blood Pressure Study
(ANBP2) [12][13]. During the screening phase of this study 25,867 hypertensive patients
were identified from general practices in all Australian mainland states, with 3,783 of
these meeting the criteria for randomisation. For a pre-randomisation visit information
was cotlected from these individuals about their comorbidity and prescribed medications.

| Using this data as a baseline, cosis were estimated on 30, 40, and 50% absolute and
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relative contraindications for older agents in order to provide a range of estimates for drug

use related to contraindications.

Cost

Estimates were made of the differences in costs of antihyp=rtensive drug therapy with
prescribing patterns in 1998 and with prescribing strictly in accordance with then current
published guidelines [7]. The estimate was confined to individuals free of significant
comorbidity that would iead to a calcium channel blocker or a RAS agent being the

preferred agent.

Results

Trends in the number of hypertensive patients prescribed the major classes of
antthypertensive therapy from 1994-98 are shown in Figure 5.1. Over this time the
estimated number of individuals receiving antihypertensive medication under the scheme
increased by 27% (IMS data). Around 60% of these individuals were prescribed a single
drug for their hypertension (IMS data). Actual percentages for each agent in1998 were
ACE-inhibitors 63.9%, calcium channel blockers 61.3%, diuretics 53.6%, and beta-

blockers 60.0%.

Over the five-year time period examined approximately 80% of RAS active drugs were
prescribed primarily for the trcatment of hypertension and the number of prescriptions for
this indication increased at a rate of 10% annually. A similar pattern was observed with
calcium channel blockers, 75-80% of which were prescribed primarily for hypertension
and which increased by an average of 7% per year. By contrast prescriptions of beta-

adrenoreceptor drugs for hypertension increased by one percent while those of thiazide
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Table 5.1. Comorbidity data for subjects who entered the Second Australian National Blood
Pressure Study (ANBP2) previously identificd as taking antihypertensive drugs (On AD) at

screening. The percentage of these taking each antihypertensive drug group who had a specified
discase is shown, Statistically significant differences between those taking a specified agent who did
or did not have esch comorbidity are shewn (*p <0.05 **p <0,001). Bold where a difference was

expected by guidelines but was not observed.
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Comorbidity On ACE Diuretics  Beta- Calcium Alpha- Others
AD  inhibitor blockers channel blockers
s blockers
Total 3783 40.3 32.0 215 35.0 ~4,9" 2.9
Coronary No | 3410 40.1 32.4 210 34.5 4.8 3.1
arteriai disease Yes | 373 42.1 28.2 26.0* 39.9* 6.4 0.8*
Diabetes mellitus No | 3479 39.6 323 22.1 34.5 5.0 2.9
Yes | 304 49.3%% 280 13.8%* 40.8* 4.3 33
Raised No | 2280 40.0 333 2173 35.0 5.0 29
cholesterol Yes | 1503 40.9 299+ 21.2 349 47 3.0
Any of the above No | 1921 38.7 337 22.1 344 4.8 3.1
Yes | 1862  42.1* 30.1+ 20.8 35.6 5.0 2.7
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diurectics decreased by one percent annually (hypertension was principal indicator of
about 70% of beta-adrenoreceptor blocking drugs prescriptions and about 50% of diuretic

prescriptions).

The proportion of mild-moderate hypertensives with comorbidity likely to influence
prescribing of antihypertensive drugs “vas estimated from information supplied by
entrants {0 A_NBPZ (Table 5.1). Sirice entrants to this study were required to be 65-84
years this data provides a relatively imprecise indicator of comorbidity in the general
population of hypertensives. Amongst these entrants, 10% have established coronary
heart disease (angina or myocardial infarction} and 8% were diabetic. Sixteen percent of
those on monotherapy had identified comorbidity. A comparison of the ANBP2 treated
hypertensive subject age and gender distribution with a general hypertensive population is
provided in Table 5.2 (overleaf). It can be seen that there is a relative excess of ‘older’
females and fewer ‘younger’ males. Given the limitations cf this dataset the proportion
of comorbidity was modeled on 30, 40 or 50% clinical indication / contraindication for

newer over older agents.

The cost of each class of medication was determined assuming 1998 prices quoted in the
PBS/RPBS and converted to a daily cost (Table 5.3 overleaf). From Table 5.4 an
estimated reduction in PBS/RPBS government expenditure of $43-92 million would have
been made in 1998 if patients on monotherapy without comorbidities were prescribed

according to the Australian guidelines.
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Age
Database ANBP2 ARBS ANBP2 ABS ANBP2 ABS
Age group 65-74 65-74 75-84 75+ 65-84 65+
Gender n
%

Females 1320 336,584 691 278,145 2011 614,729

34.89 32.47 18.26 26.84 53.16 59.31
Males 1299 280,375 473 141,354 1772 421,729

34.34 27.05 12.51 13.64 46.84 40.69

Table 5.2. A comparison of ANBP2 subject age and sex distribution and the general hypertensive
population. This later group was identified from the ABS analysis of the 1995 Australian Nutrition
Survey [14]. The groups have different age group classifications for the >74 years of age. |

Drug Cost of agent % agent use Cost for Hypertension  Cost per
PBS / RPBS for hypertension patient patient
$m per annum hypertension $m per numbers Cents per
annum ‘000s day
RAS agents Government  256.3 81.5 208.9 7230 79.2
Consumer 79.7 64.9 24.6
Total 336.0 273.8 103.8
Calcium Government  155.5 78.2 121.6 504.3 66.0
channel Consumer 44.4 34.7 18.9
blockers Total 199.9 156.3 84.9
Diuretics Government  24.8 524 139 4104 _ 8.7
Consumer 7.4 39 2.6
Total 322 16.9 11.3
Beta- Government  33.3 65.5 21.8 282.2 21.2
adrenoreceptor | Consumer 11.3 74 7.2
blockers Total 44.6 29.2 28.4

Table 5.3. Per patient daily cost in 1998 of each class of commonly prescribed antihypertensive drug,
Column 1 data derived from Pharmaceutical Benefits Branch, column Z AMI, and columin 4 API/

AMI
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contraindications to these agents.

CHAPTER 5. COST IMPLICATIONS
Drug agent Estimated Redistributed to guideline recommendations and
patients on assuming the underlying rates of adverse event or relative
monotherapy  or absolute indication / contraindication.
‘000s *000s (change)
30% 40% 50%
RAS agents 462 174 232 290
i (-288) {-230) (-172)
: Calcium channel 309 174 232 290
blockers (-135) (-77) (-19)
Diuretics 220 406 348 290
5 (+186) (+128) (+70)
Beta- 169 406 348 200
adrenoreceptor (+237) (+179) (+121)
blockers
All ageats cost $m
per annum
H Government 228.1 136.5 160.9 185.4
Consumer 69.3 420 49.2 56.3
Total 297.3 178.5 210.1 241.7
Change (-118.8) (-87.2) (-55.6)
Table 5.4, Estimated cost of single agent therapy for uncomplicated hypertensionin 1998. Column 1
estimated actual costs. Columns 2-4 estimated costs if all patient regimens were based on a diuretic
(50%) or beta-adrenoreceptor blocker (50%) but had 30, 40 or 50% indications for other agents or

Discussion

1 This analysis indicates that the Australian govemment spends a minimum of $43 million
annually (50% model total less consumer savings of $13 million) as a result of Australian
doctors non-adherance with established guidelines for the management of mild to

rnoderate hypertension. This 1s the difference between current expenditure on first-line

therapy for mild-moderate hypertension without comorbitity and the expenditure that
would be incurred if diuretics or beta-adrenoceptor blocking agents were routinely

prescribed as the initial therapy for such individuals. The figure is likely to be a
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substantial underestimation because it is based on a number of conservative assumptions
and does not take into account Commonwealth expenditure through public hospitals.
This is however offset by the PBS/RPBS capturing much more of the cost of the newer

more expensive agents than thiazide diuretics or beta-adrenoreceptor blockers.

The practice of using angiotensin converting enzyme inhibitors or calcitum channel
blockers for the initial management of mild-moderate hypertension runs counter to the
Australian and international guidelines established in recent years for the management of
this condition. In 1992 an Australian consensug conference recommended that unless
clinical reasons existed for choosing an alternative agent, the first drug to be used should
be a thiazide diuretic or a beta-adrenoceptor blocking drug [7]. Where comorbidity exists
specific advice is given (Table 5.5). Since that time several other bodies, including the
US National Institutes of Health, the British Hypertension Society and the ;Australian
National Heart Foundation have released guidelines with similar recommendations [8-
10]. The major exception was the WHO/ ISH 1999 guidelines which expressed no
preference for any of the four principal classes of antihypertensive drug {15].

The rationale for recommending a thiazide diuretic or a beta-adrenoceptor blocking drug
stemmed principally from the lack of large scale morbidity-mortality trials confirming a
favourable ris' -benefit ratio with ACE-inhibitor or calcium channel blocking drug. More
recently such data has become available for ACE-inhibitor and calcium channel blocking
drugs through large-scale trials comparing these agents with thiazide diuretic and/or beta-
adrenoceptor blocking drug. Of the four such studies presently available, (CAPPP,
STOP-2, INSIGHT, NORDIL) none have yet demonstrated that neither ACE -inhibitor
nor calcium channel blocking drugs are more effective than thiazide diuretic or

Al
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CHAPTER 5. COST IMPLICATIONS

Australian BHS JNC-VI WHO/ISH
guideline 1994 1999 {9;. 1997 {8]. 1999 [15).
{71
BP criteria for initiation of drug therapy
(no. measurements X no. 0Ccasions) 22x 24 NS 22x23 NS
% No other risk factors DBP >90 =100 =100 >90
SBP 2160 >160 >160 2140
% With other risk factors DBP >00 >00 >90 >90
SBP >140 2140 2140 2140
Recommended first line drug*
% Uncomplicated 2,4 2,4 2,4 NS
< LV dysfunction 1>2,3,4,5,6 | NS 1
% AMI 1,2 2>3 1%, 2" > 3% L2
+» Heart failure 1>4 _  1>2,7 1,4>2 7" 1,4>2, 7"
< Angina 2 2,3 2,3 2,3
% Tachyarrythmias 2 2,3™" 2
+» Diabetes (type 1) 1 1 17> 3 ">2,4
< Diabetes (type 2) 1 NS 1" >3 4 *>2 4
% Lipid disorders* 5>13 5 S 5
%+ Renal disease 1' 1 v NS
% Elderly / systolic hypertension 4 4>3% 4>3" 3,4
%+ Prostatic hypertrophy* NS 5 5 5
% Pregnancy NS NS 6" 2
% PVD/ atherosclerosis 3? NS NS 3
<+ Osteoporosis NS 3? L NS
%+ Migraine NS§ NS 2% 3 NS
< Hyperthyroidism NS NS 2 NS
«+ Essential tremor NS NS 2 NS
Goal BP critena <£140/90 <140/85 <140/90
< Younger 120-130/80 NS <140/90 <130/85
s Older 140-160/90 NS <140/90™" <140/90
¢ Diabetes <140/80  <140/90™ <130/85

Key. 1 = ACE Inhibitor, 2 = beta-blocker, 3 = calcium channel blocker, 4 = diuretic, S = alpha-blocker, 6 =

central acting agent, 7 = All antagonist. NS = not specified. *The higher risk of combined CVD events
(particularly congestive heart failure) demonstrated recently with doxazosin versus chlorthalidone has

raised questions as to the safety of ¢ na ' .ockers which should no longer be seen as appropriate first line

agents [16].

Table 5.5. Current recommendations for initiation of drug therapy for mild hypertension.
This table does not include relative and ahsolute contraindications.

e

i "With caution can lead 10 deterioration and contraindicated “DHP

B in bilateral renal artery steqosis. "Methyldopa
“With systolic dysfunction *Thiazide
“Non-intrinsic sympathetic activity *'Non cardioselective
“Diltiazem, verapamil. e And for ACE inhibitor cough where ! indicated
‘Carvedilol. **Nephropathy
“Losartan “Renal diszase S130/85 (£125/75 with proteinucia >1 ¢
"Noa-dihydropyridine (Non-DHP) per 24 hours).
"'With proteinuria *SBP <160 with marked sysiolic hypertension
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Subject characteristics Drugs CVD endpoints
N Age Gender  Blood Event raie RR
Study M pressure 1000 (95% Ci)
{design) (F) mmHg patient
' ) years'!
STOP-2 6614 70-84 2196 SBP 2180 ACE1/CCB 43.6 0.96
(4] (4418) DBP 2105 P-blocker /diuretic 44.9 (0.86-1.08)
(PROBE)
CAPPP 10985 25-66 5864 DBP=110 Captopril 11.1 1.05
1 (5111) B-blocker diurelic 10.2 (0.90-1.22)
(PROBE)
INSIGHT | 6321 55-80 3929 2150/95 Nifidipine 18.2 1.10
(3] (3392) SBP 2160 Co-amilozide 16.5 (0.91-1.34)
(RDBCT) .
NORDIL 10881 50-74 5290 DBP 2100 Diltiazem 16.6 1.00
{sl (5591) B-blocker /diuretic 16.2 (0.87-1.15)
(PROBE)
Study design PROBE — prospective randomised open-labelled with blinded endpoints.

RDBCT - randomised double-blind comparative trial,

Table 5.6. Large-scale comparative ouiceme trials for older and newer antihypertensive agents.

beta-advenoceptor blocking drug in preventing coronary events or prolonging survival

(Table 5.6) [3-5]{11]. Other similar studies including ANBP2 are ongoing and will

report their results in coming years.

In th¢ absence of proven additional benefit on medium to longer term cardiovascular

outcomes, the choice of ACE-inhibitor or calcium channel blocking drugs could be

justified if they were better tolerated by the majority of patients or had a lower

incidence of serious adverse effects. However the few published studies comparing

these agents have found that most patients tolerate these agents with no major

differences existing in the proportions that must cease treatment because of adverse

effects. In the INSIGHT study for example, 1279 of the calcium channel blocker

group (N = 3157) compared to 1048 of the diuretic group (N = 3164) withdrew

because of adverse events [3]. Although there are a variety of specific adverse effecis
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CHAPTER 5. COST IMPLICATIONS

associated with the specific drug groups, no studies have yet demoustrated a

difference in the overall burden of adverse effects between these drugs {2].

Despite the results of these studies it is well recognised that thiazide diuretic and beta-
adrenoceptor blocking drug are not appropriate initial therapies for all patients. For
example a percentage of patients will be unsuited to either of these agents because of
comorbidity e.g. a combination of type 2 diabetes and asthma that form
contraindications to both drugs. Comorbidity may aiso provide an indication for other
agents (Table 5.5). A further percentage will have tried one or other of these agents
and been intolerant to them. In the present study it was assumed that up to 50% of
individuals would fit into one of these categories and would be more appropriately

treated with an ACE-inhibitor or calcium channel blocker (Table 5.4).

Without evidence of clinical superiority in the majority of patients, the relative cost of
drug therapy becomes a major factor in determining the appropriate choice of therapy.
Comparisons of costs are complicated by the system where Australian medication
costs are shared between government and private individuals. In 1998, when‘-thi-s_
costing was undertaken, Australian pensioners and other 'concession card' holders
paid the first $3.20 of each medication prescribed with the Commonwealth
Government (through the PBS/RPBS) bearing the remaining cost. Others paid the
first $20.00 of each item until their out of pocket expenses reached $612.60 after

which they reverted to the same payment scheme as pensioners.

The analysis did not take into account any difference in cost that might come about

because of a difference in montioring requirements or in the costs of managing
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adverse effects. There are no specific recommendations for electrolyte monitoring in
the product information sheets, commercial drug compendia or the Australian
Medicines Handpook and no apparent reason why any specific drug would require
more intensive clinical monitoring {17]). On the other hand it is conceivable that the
costs associated with the clinical management of adverse effects might be greater with
one or other agent but there is presently insufficient information to quantify these

differences.

The reasons why prescribers prefer the more expensive antihypertensive drugs are
likely to involve a combination of factors. There-is a perception that these agents are
more 'modern’, more potent and better tolerated (see Chapter 6). These perceptions
have been enhanced by widespread reference in advertising material to surrogate
measures (e.g. effect on lipids) with an expectation of improved cardiovascular
outcomes. The pharmaceutical industry, which is largely responsible for creating
these perceptions through their extensive advertising of these drugs, would argue that
unless newer agents are continually introduced to supplant older agents the process of

™ ——

pharmaceutical innovation will be threatened.

There are few worthwhiie price signals that provide an incentive to cost-effective
prescribing. However it is worth noting that price differences to censumers are
around the same as they are to government. 1t is also possible that studies soon to be
reported will provide the evidence of superiority of ACE-inhibitors or calcium
channel blockers. However the experience with antihypertensive agents should help

guide future policy in relation to arug reimbursement. In particular:

"7




CHAPTER 5. COST IMPLICATIONS

1. The failure of Australian drug regulatory authorities to reflect the consensus
conference guidelines raises questions about the appropriate link between

evidence-based medicine and the regulatory process.

2. The lack of a mechanism to sﬁpport ‘public good' research to fill gaps in
knowledge should be addressed. For example if a properly conducted study
had been available comparing the adverse effect burden of the major
antihypertensive drug classes it may well have countered the notion that the
newer agents are better tolerated before this concept became entrenched. It
was clearly not in the interests of the phmaceutical industry to sponsor such
research but the results could have been vital to the PBS. Several reports have
commented that an ability to comsission such research is a vital part of the
research and development that should accompany any large enterprise. The
present case is an example where such research could have saved many times
what it cost.

3. The exampie of antihypertensive drugs provides an excellent examplg of_tiie
need for academic detailing or a similar form of advertising to prescribers to

counter when appropriate the advertising of the pharmaceutical industry.

Conciusion

The trend evident in Figure 5.1 would seem to indicate that clinical practice has pre-
empted the newer clinical trials and, contrary to evidence to date, have assumed
superiority of newer over older agents. Thus while comorbidity does appropriately

influence prescribing patterns, clinicians are ot prescribing according to current
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CHAPTER 5. COST IMPLICATIONS

recommendations. Possible reasons why this is occurring are that clinicians are
unaware of the guidelines or find them impractical, or tht;:y are influenced by personal
or patient preference, or because drug marketing selectively promotes newer agents.
There is therefore a need for the production of a simplified, pragmatic standardized
paper and web-basc { clinical guidelines and further investigation of pharmaceutical

industry influence on compliance to them.

: The implications of this study for withdrawal of antihypertensive medication in the
general practice environment are twofold. .
1. The lack of conformity to clinical practice gutdeline recommendations on the

agent of choice for initiation of pharmacotherapy may be reflected in diagnostic
criteria and therefore the inappropriate initiation of such drug therapy.

2. The preference for the more expensive agents would increase the cost saving of

successful cessation of antihypertensive medication.
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Chapter &

Factors influencing general practitioner adherence to

hyperteasion guidelines: questionnaire survey.

Introduction

Because of the high prevalence of mild-moderate hypertension, the choice of initial
therapy may have substantial cost implications for drug reimbursement agencies.
National guidelines developed during the 1990s have generally recommended the
relatively inexpensive (maz:de diuretics :and beta-adrenoreceptor blockers as the most
appropriate agents to use as fizst line therapy for this condition [1-5). Several new large-
scale trials of tuore expensive antihypertensive therapy have been published but none
have yet provided zvidence that their efficacy, tolerability or long term satety is

significantly better than these cheayicr agents [5-9].

Diespite the advice provided in the guidelines, prescribing surveys have shown a
progressive decline in the use of diuretics and beta-adrenoreceptor blonkers with a
commensurzte rise in the prescribing of calcium channel tlockers and ACE-inhibitors
(Chapter 5). Although tiis trend has been observed in both Australia and the United
Kingdom there is little information asout why doctors reject the use of thiazide diuretics
and beta-adrenorcezptor blockers s initial therapy in uncomplicatod mild-moderate

hwvpertensive patients [10-12]. Cabana et al in 2 systematic review 1dentified 7 basic
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barriers to clinicians following clinical practice guidelines {13]. They are related to
knowledge (lack of awareness or familiarity), attitude (lack of agreemer:t with or belief in
self-efficacy, or the inertia of current practice), and behaviour‘(difﬁculty in use, patient

and environmental barriers).

Patient characteristics have been demonstrated as statistically significant predictors of
non-adherence to guidelines. These include age, gender and race in the lower use of
thiazide diuretics in the elderly (clder, female, and black) [14]. The cut off points for
diagnosis and treatment of hypertension in patients has also been shown to rise with age
despite the absence of guideline differentiation [15, 16]. These studies found a good
knowledge of guidelines suggesting it is intent rather than ignorance of guidelines that

explains the non-adherence,

General practitioner characteristics have also been studied. Yap et af found no significant
difference for goa! blood pressure between urban and rural general practitioners [17].
They found longer time to follow up in rural general practitioners (72+/-13 and 36+/-5
days respectively) and a clear preference for newer agents (ACE-inhibitors 46%, diuretics
18;5%, beta-adrenoreceptor blockers 18.5%, calcium channel blockers 16%, alpha-
adrenoreceptor blockers 1%). Agent preference however may vary from country to
country as found in a survey conducted in Sweden and Minnescta in the early 1990s
where despite near identical recommendations for all comparison items, the former
preferred beta-adrenoreceptor blockers to the latter’s ACE-inhibitors [16]. This survey

also demonstrated a variation in lifestyle advice between countries with sigrificantly
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more Swedish family physicians recommending decreased alcohol and fat intake and

stress management and Minnesota family physicians weight reduction and salt restriction.

The present study was designed to investigate the approach taken by general practitioners
to the use of various antihypertensive drugs as monotherapy. It focussed on the reasons
used b7 doctors for choosing one antihypertensive drug rather than another and examined
the characteristics of doctors associated with particular prescribing patterns. The study
tested the hypothesis that doctors choose the more expensive forms of therapy because
they believe that these drugs are more efficacious, are associated with fewer side effects

and have better long-term safety.

Method

Sample

General practitioners were recruited through a commercial database of Victarian general
practitioners compiled by AMCo Publishing, the publishing arm of the Australian
Medical Association (AMA). The database supplied contained over 800 randomly
selected names from which a random sample was selected by sequentially deleting every

third name until as near to 400 names remained without further culling (n = 419).

The AMA identified medical practitioners on this database as general practitioners.
Subjects were excluded who on mail out reported they were no longer in general practice

either because they were retired or considered themselves a special interest practitioner.
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This latter group includes for example non-specialists who are doing counseling full-
time and hence no longer manage hypertension. A number of specialists were also

erroneously identified as general practitioners in the database.

Questionnaire

The survey instrument was a single page postal questionnaire of general practitioner
characteristics, attitudes towards antihypertensive drug groups, knowledge of guidelines
and preference for initiation of drug therapy in an uncomplicated moderate hypertensive

case vignetie (see Appendix).

General practitioner demographic data consiSted of age, sex, vocational registration
status, and whether they were in full or part-time practice. Preference for initiation of
drug therapy was sought by rank order of the major antihypertensive drug groups, ACE-
inhibitors, dihydropyrodine calcium channel blockers (DCCB), beta-adrenoreceptor
blockers, non dihydropyrodine calcium channel blockers NDCCB), angiotensia-If (All)
blockers and diuretics. Trade names were given as examples of each to ensure that
respondents recognized which group corresponded with the agents they prescribe.
Attitudes towards these antihypertensive drug groups “vere measured on a 5 point Likert
scale (1 = poor to 5 = excellent) for blood pressure lowering efficacy, short-term side-
effects (i.e. adverse reactions) and long-term side-effects (i.e. safety), and cost to

government (1 = low to 5§ = high). Knowledge of guidelines was measured by correct
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identification of the recommended first line drug agents for uncomplicated primary

hypertension, a diuretic or beta-adrenoreceptor blocking agent [4].

Three mailings occurred at 2 week and 3 week intervals between June and October 1999
with a retest mail out one further week later. Thence a telephone plus or minus facsimile

contact was made to those who did not return a questionnaire.

Data Analysis

The questionnaire was validated by test-retest of 32 (11%) of respondents with a
McNemar y? Test for instrument reliability. Simple frequency analysis and a one-sample

x? Test comparing general practitioner characteristics and responses were conducted with
computer software (SPSS for Windows 10; SPSS, Inc; Chicago, IL). A statistically

significant result was accepted as clinically significant at a p value < 0.005.

Ethics approval

The Alfred Hospital Ethics Committee granted ethics approval.

Guidelines

Current recommended management for the initiation of antihypertensive drug therapy in
uncomplicated mild-moderate hyperiznsion was taken from ‘The management of

hypertension: a consensus statement’ published in the Medical Journal of Australia in
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CHAPTER 6. GENERAL PRACTICE SURVEY

1994 [4]. More recent publications, JINC VI (1997), BHS, the National Heart
Foundation Guide, and WHO/ISH guidelines (1999) with the exception of the last, which
has no preference, all agree with the Australian consensus gnideline that the drug groups

of choice are a diurctic or a beta-adrenoreceptor blocker [1-3][5].

Results

Response

Four hundred and nineteen letters were mailed out of whom 26 were identified as not in
active general practice. One hundred and seventy responded to the first mail out, 51 to
the second, 12 to the third, and 21 to facsimile and tclephone follow-up. A total of 283

replies were received giving a response rate of 72% (283 of 393).

General practitioner demographics

e —

A comparison with national data for general practitioner demographics, in parentheses,
would suggest that the sampling method was valid and the results therefore generalisable
to Australian general practice (Figure 6.1) [18]. The sample was predominantly male

70% (67%), vocationally registered 92.7%, and in full-time practice 71% (75%).
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Figure 6.1. A comparison of sample Victorian gencral practitioner age demographics with national

statistics [18).
E £ Case vignette
The general practitioner preference for a first line agent in the case vignette is shown in
Figure 6.2. ACE-inhibitors or All blockers were ranked first choice by 75% of
1 respondents. The second choice agent selected by those favouring an ACE-inhibitor as
initial therapy was a dihydropyridine calcium channel blocker in 45% and an All blocker

in 18% . Of note was the relatively high percentage (27% diuretics, 15% beta-
adrenoreceptor blockers) of respondents who indicated that they would usc these agents
only as a last resort.

‘
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Figure §.2. General practitioner preference expressed as a percentage ol respondents who ranked
) 3 each of the major antihypertensive drug agents for first line trcatment in 2 50-year-old male with &
3 8 blood pressure of 180/100 mmHg, no other cardiovascular disease risk factors and whe had not
K k responded to advice on lifestyle changes.
Attitudes towards drug agents
General practitioner perceptions of efficacy, t¢lerability and long term safety of the major
classes of antthvpertensive drugs are shown in Figures 6.3-6.6 and are summarised in
4 T'able 6.1. In general, prescribers considered ACE-inhibitors, AIl blockers and
y dihydropyridite caicium channel! blockers to be more efficacious than beta-
* adrenoreceptor blockers and diuretics. ACE-inhibitors and All blockers were also
: perceived 15 being associated with a lesser burden of adverse events and have better long
' term safety compared with cther agents.
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Newer agents were generally recognized as being more expensive than older. Twicc as
many rated AIl blockers as being high cost than ACE-inhibitors despite the marketing of

these agents at similar costs in the Federal pharmaceutical schemes. This response was

g e (T

most marked in the 20-35 age group. Conversely diuretics (70%) and beta-
adrenoreceptor blockers (28%) were ranked correctly as cheapest with the respective

average daily cost being $0.11 and $0.28 respectively (Chapter 5).

EIACEI 3
CJ Beta-blockers
ObCCB
CLNDCCB

i Diurctics

@ All blockers

e e

PR Ry

g o

i R

Poor Neutral Excelient 5

Figure 6.3. Gencral practitioner attitudes towards drug groups’ efficacy (blood pressure lowering).
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Figure 6.4. General practitioner attitudes towards drug groups’ side effects (short-term).

T A S T B T R A B IR S

OACEI

‘1 H 0 Beta-blockers

: QDCCB

ONDCCB

‘ B Diurctics

' B A1l blockers a4

Medium

R T

Figure 6.5. General practitioner attitudes towards drug groups’ long-term safety.
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ACEI
O Bota-blockers
uf Tolo}
ENDCCB
& Diuretics
. M ATI blockers
Medium High
Figure 6.6, General practitioner _attitudes tcwsrds cost to government.
Factor Efficacy Short term Long term Cost to
side-effects safety government
i Scale
[ 1 =lowto
: A = -
f_-'_ Agent | = poor to 5 = excellent 5 = high
ACE-inhibitor 4.04 3.59 4.17 3.91
Beta-blocker 3.83 2.82 3.73 2.24
DCCB 3.87 2.98 3.7 3.37
NDCCB 3.59 3.00 3.66 3.03
Diuretic 3.16 3.13 3.30 1.38
; All antagonist 3.86 3.80 3.76 420
:j Table 6.1. Mean scores on a Likert scale (1 to 5) of general practitioner perceptions of efficacy, side-
1 effects, safety, and cost to government of antihypertensive drug agents,
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Knowledge of guidelines

General practitioners nominated the following agents as those recommended by current
consensus guidelines for first line treatment of uncomplicated primary hypertension.
ACE-inhibitors 38.5%, beta-adrenoreceptor blockers 48.8%, dihydropyrodine calcium
channel blockers 21.6%, non-dihydropyrodine calcium channel blockers 12.7%, diuretics
58.0% and AIl blockers 4.9%. As previously reported current recommendations are a
thiazide diuretic or a beta-adrenoreceptor blocker [4, 5]. Only 36.7% of respondents
correctly identified one or both of the current recommended drug agents and no other

agent.

The relationship of general practitionex characteristics to questionnaire
responses

Age was a major determinant of general practitioner attitudes towards drug properties. In
general younger prescribers were less likely to follow recommended guidelines and were
most likely to hold optomistic views of the efficacy and safety of the newer agents

(Figures 6.8-6.14 pages 133-136).
Guideline knowledge was a statisticaily significant (p < 0.005) determinant of drug agent

preference in the case vigneite (Figure 6.7 overleaf) and also as a determinant of general

practitioner attitutdes towards drug properties (Figures 6.15-6.17 pages 136-137).
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%
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Diurctic ACE- inlbltor All blockey DCCB

Figure 6,7, Drug agent first preference by antihypertensive drug agent in the case vignette compared
with knowledge of the appropriate first line agent in the guidelines. Left column for each agent are
general practitioners who had correct guideline knowledge and right for those who did not. All
differences between these groups were statistically significant,

Comparison of respondent characteristic to drug agent properties demonstrated that
younger general practitioners believed that blood pressure lowering was greater for All
blockers and dihydropyridine calcium channel blockers and these agents had additional

benelits for cost to government and fewer long-term side-effects respectively. Older

general practitioners believed that older agents had better blood pressure lowering than

their younger colleagues did (beta-adrenoreceptor blockers) and short-term side-effects

kil S gk
iy A 3T

(beta-adrenorecepior blockers and diuretics).
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Figere 6.8. General practitioner attitude by age group towards the blood pressure lowering
efficacy of All antagonists (BPA2). 1 (poor) —5 (exceilent). Age groups are 20 = aged 20-35
years, 36 = aged 36-50 years, 51 = aged 51-65 years, and 65 = aged over 65 years.
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Figure 6.9. General practitioncr attitude by age group towards the blood pressure lowering
efficacy of dihydropyridine calcium channel blockers (BPDCCB). 1 (poor) - 5 (excellent).
Age groups are 20 = aged 20-35 years, 36 = aged 36-50 ycars, 51 = aged 51-65 years, and 65=
- aged over 65 years.
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Figure 6.10. General practitioner attitude by age group towards the cost to government of
A2 antagonists (COSTA2), 1 (low) -5 (high). Age groups are 26 = aged 20-35 years, 36 =
aged 36-50 years, 51 = aged 51-65 years, and 65 = aged over 65 ycars,
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Figure 6.11. Geoeral practitioner attitude by age group towards the short term side-cffects
of beta-adrenoreceptor blockers (STBB). 1 (poor) — 5 (excellent). Age groups are 20 = aged
20-35 years, 36 = aged 36-50 ycars, 51 = aged 51-65 years, and 65 = aged over 65 years.
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Figure 6.12. General practitioner attitude by age group towards the long term side-effects of
dihydropyridine calcium chanuel blockers (LTDCCB). 1 (poor) -5 (excellent). Age groups

are 20 = aged 20-35 years, 36 = aged 36-50 years, 51 = aged 51-65 years, and 65 = aged over
65 years.
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Figure 6.13, General practitioner attitude by age group towards the blood pressure lowering
efficacy of beta-adrenoreceptor blockers (BPBB). 1 (poor) — S (excellent). Age groups are 20
= aged 20-35 years, 36 = aged 36-50 years, 51 = aged 51-65 years, and 65 = aged over 65
years.
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Figure 6.14. General practitioner attitude by age group towards the blood pressure
short-term side effects of diuretics (STDIUR). 1 (poor) - 5 (excellent). Age groups
are 20 = aged 20-35 years, 36 = agcd 36-50 years, 51 = aged 51-65 years, and 65 =
aged over 65 years.
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Figure 6.15. General practitioner attitude by knowledge of guidelines towards the

blood pressure lowering efficacy of diuretics (BPDYUR). 1 (poor) — 5 (excellent), 0=
no knowledge, 1 = correct knowledge of guidelines.

136




CHAPTER 6. GENERAL PRACTICE SURVEY

60
) /\ZA\
40 / / \
20 v \

Z ) GUIDE
- 10 “‘*
N — =
e —_——
g o . . i 100
Missing 2 3 4 5

LTDCCB

Figure 6.16. Gencral practitioner attitude by knewledge of guidelines towards the long term
side effects of dihydropyridine calcium channel blockers (LTDCCB). 1 (poor) -5
{excellent). 0 = no knowledge, 1 = correct knowledge of guidelines.
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Figure 6.17. General practitioner attitude by knowledge of guidelines towards the
blood pressure lowering of diurctics (BPDIUR). 1 (poor) - 5 (excellent).
0 = no knowledge, 1 = correct knowlcdge of guidelines.

137

At

Snx

£ b T S P T e

PR SR

£ AR

BRI R

Sk}
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Discussion

The reliability of the sampling instruinent and the generalisability of the resuits are

assisted by the high response rate, test-retest analysis and the similarity of general

practitioner demographic data to that of national figures for registered doctors. The
results may be influenced by non-responders being less interested in issues related to i |
. i
hypertension but it is unlikely that their inclusion would substantially alter the findings i
reported. 'k
'R
Simple frequency analysis revealed that general practitioners preferred newer agents to i |
older in the case vignette. The high percentage choosing ACE-inhibitors or ’%

dihydropyridine calcium channel blockers is in keeping with the trends in '5 :

E antihypertensive drug therapy observed in government prescribing surveys (Figure 6.2) h

(19]. The highest ranking of these agents was by respondents who were unaware of

guideline recommendations.

There was a trend of respondents believing newer agents to be more efficacious in blood
pressure lowering. This trend was most evident in vounger respondents, These beliefs
are held despite that “there is no reliable or consistent evidence that indicates substantive

differences between drug classes in their effect on blood pressure” [3}. There is evidence

however that patients of black African descent do respond differently to these classes but

these patients are not commonly encountered in an Australian general practice setting

[20].

138




CUAPTER 6. GENERAL PRACTICE SURVEY
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Respondents also considered newer agents to have superior short-term side-effect
profiles with most ranking agents operating on the renin-angiotensin system as superior
to other agents. Difterences in the incidence of specific symptoms are known to occur
among different antihypertensive drug classes but differences in the overall burden of

adverse effects is small [21]. Large-scale trials have reported no significant differences

in adverse events and quality of life scales [8, 9, 20, 22]. Age appears to be a key factor

.h
Ll
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influencing opinion about the side effect profile of older agents, with older general

Sy

3,
)

practitioners having fewer concerns regarding an adverse side-effect profile.

The present study suggested that, despite the lack of evidence, general practitioners
considered that agents operating on the renin-angiotensin system had superior long-term

safety. Furthermore younger doctors aﬁd those without guideline knowledge believe All

i AR T A i B R e il S S L AN R e T B

blockers and dihydropyradine calcium channel blockers were superior to other agents.

Conclusion

A D A T

A random sample of Australian general practitioners indicated a strong preference for

gt e

initial treatment of uncomplicated mild-moderate hypertension with a renin-angiotensin

system active drug, or in cases where these agents were contraindicated, with a

R R

ST

dihydropyridine calcium channel blocker.

Sl

General practitioners generally believe that newer antihypertensive agents are more

efficacious, have better short and long-term stde-effect profiles, and are more expensive.
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Those that know current guideline recommendations are influenced significantly in their
decision making but, like their compatriots who are ignorant of the guidelines, still have a
preference for newer agents. Amongst the Victorian general practitioners sampled ACE-
inhibitors were the drug agent of choice. While other important influences on the choice
of agent for the pharinacotherapy of hypertension such as co-morbidity and patient
preference has not been investigated, it would appear from the responses that irrespective

of the level of evidence newer agents are constdered superior to older agents.

Although knowledge of guidelines had a significant i;lﬂuence on adherence to guidelines
in the stated practice of general practitioners in the initiation of antihypertensive
medication it did not ﬁave much effect on the attitudes to various agents. Age
(experience) seems to be the determining factor here. This study therefore suggests that
adherence to guidelines could be improved by the specific promotion of older agents to
younger doctors as well as of the guidclines per se to all. There is also demonstrable
need for government to invest in the promotion of accurate information on drugs through
continuing education of prescribers and facilitating the production of a standardized

paper and web-based clinical guidelines.

The findings of this survey have significance for antihypertensive drug withdrawal in
general practice. It suggests that lack of knowledge of guidelines by the majority of
general practitioners and subsequent non adherence may lead to inappropriate prescribing
and management of blood pressure and hence influence success rates for drug

withdrawal.

140




Chapter 7

Conclusions

Aims revisited

In Chapter 1 we saw that hypertension and its management must not be considered in
isolation from other factors that delineate absolute risk of a cardiovascular event. The

change of emphasis to absolute risk classification and the management of hypertension

within the umbrella of cardiovascular disease prevention therefore has implications for

withdrawal of antihypertensivé drugs. Thus those who may be offered a trial of
withdrawal of antthypertensive drugs are limited to uncomplicated mild-moderate
hypertension preferably willing to adopt lifestyle changes as outlined in Chapter 2. The
population studied in Chapters 3 and 4 were elderly and therefore by definition at least
medium absolute risk should they redevelop hypertension (Table 1 page 4). An increase
in blood pressure would place them at adverse risk therefore there is a need for

systematic surveillance and reinstatement of drug therapy if and when hypertension

returns.

In Chapter 2 the aim was to identify subject characteristics reported in the literature that

predict maintenance of normotension for a period of 12 months after all antihypertensive

drugs have been withdrawn. The systematic review of the literature and a meta-analysis
of predictors of maintenance of normotension post withdrawal of antihypertensive drugs

. suggested that withdrawal of antihypertensive drugs may be offered to both sexes but that
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success rates are improved by salt restriction and loss of body mass. It also suggested o
that long-term weil controlled patient on monotherapy is best suited to withdrawal of
antihypertenstve drugs. From Chapter 2 it was also seen that the rate of return to

hypertension is not related to the criteria established for hypertension per se.

The aim of Chapter 3 was to identify subject characteristics in a large comparative
outcome study that predict successful drug withd-ll‘aWal and ‘maintenance of
normotension’ for a period of 2-76 weeks. Subject characteristics that predicted
successful drug cessation were younger age and monotherapy for hypertension,
Characteristics that predicted ‘maintenance of normotension’ for the specified period

were monotherapy again, and lower on treatment Systolic and diastolic blood pressure.

Chapter 3 also demonstrated that antihypertensive drug withdrawal could be successfully

completed in a large cohort throughout mainland Australian in a variety of general
practice settings (metropolitan, provincial city, town, rural and remote, corporate and
doctor owned practices, solo and group practices). Approximately one in four subjz=cts

(26%) commenced the drug withdrawal program. Patients not considered suitable for

drug withdrawal were predominantly those with pre-existing cardiovascular

complications, difficult to manage patients or patients who on personal reflection or their
general practitioher advice were not willing to consider drug cessation. Of those subjects
entering drug withdrawal, 6291 (92%) completed the program defined as off all

antihypertensive medication for one week. Of those who did not complete drug
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withdrawal the majority did so because they or their general practitioner did not wish to

continue rather than adverse eveats associated with withdrawal.

Therefore a strategy of drug withdrawal as part of patient management for hypertension
may provide reinforcement for compliance to therapy in those subjects returning to
hypertension and importantly, may provide the opportunity for 20% of the currently
treated hypertensive population to avoid the costs and side effects of drug therapy. With

sustained ‘normotension’, this could be done without increasing cardiovascular risk.

Chapter 4 aimed to identify subject baseline characteriétics that are predictors of
maintenance of normotension at 12 months and time to return to hypertension in an
elderly hypertensive general practice based cohort. The pragmatic predictors of
successful withdrawal are ‘younger’ age with low on treatment systolic pressures, greater
waist-hip ratio, and minimal drug therapy. Conversely those least likely to be successful
are older subjects with higher pressures, lesser waist-hip ratio and two or mqre __

antihypertensive drugs.

An additional aim was to compare major cardiovascular outcomes and death of those
who maintain normotension with those who returned to hypertension. In the ‘Withdrawal
of Antihypertensive Drugs in ANBP2’ cohort there were 8 non blood pressure end-points
in the ‘maintain normotension’ group, 22 in the ‘return to hypertension’ group, and 17 in
the ‘other’ group. The respective rate per 1000 patient years was 40.6, 74.0, and 333.6.

The overall rate of all non blood pressure end-points {excluding angina and arrythmias)
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for the ‘WAD in ANBP2’ cohort was 60.5 events per 1000 patient years compared to the
ANBP2 cohort rate of 51.0 events per 1000 patient years. There were four deaths, two
non-vascular deaths (neoplasias) and two vascular deaths both of whom had returned to
hypertension and medication prior to their fatal events. In the ANBP2 cohort who
entered drug withdrawal there were 31 serious adverse events in the ‘maintain
normotension’ group (2.5% of that group), 76 in the ‘return to hypertension’ group
(1.5%), and 52 in the group who exited during withdrawal (9.6%). There were two
deaths, both fatal acute myocardial infarctions, one each in the maintain normotension,
and return to hypertension groups. While the study had insufficient power to prove
statistical significance the higher rate reinforces the need to utilize predictors and offer

lifestyle changes to all who are offered drug withdrawal.

In view of the substantial cost of antihypertensive therapy, these findings emphasise the
value of a trial of antihypertensive drug withdrawal in patients without overt vascular
disease or target organ damage, fitting the profile of younger age with blood pressure

well controlled on minimal drug therapy. Systematic long-term follow up and

reinstatement of drug therapy is mandatory if this strategy is followed.

In Chapter 5 the aim was to examine trends in the use of the major antihypertensive drug
groups and to determine the cost implications resulting from these trends. The trend
evident indicated that clinicians had assumed superiority of newer over older agents
despite the lack of empirical evidence to support this. Although comorbidity did

appropriately influence prescribing patterns, clinicians were not prescribing according to
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current recommendations. Possible reasons why this is occurring are that clinicians were
unaware of the guidelines (Chapter 6) or found them impractical, or they were influenced
by personal or patient preference, or because drug marketing selectively promotes newer

agents,

In Chapter 5 it was also stated that the rationale for the choice of a particular agent for
each individual patient should ideally be based on clinical rather than economic grounds
provided there is additional clinical benefit to offset the increased cost to the individual
and community. However when no clinical advantage exists, as was the case here, the
potential savings to the Federal Government it prescribing followed the guidelines extant

in 1998 were in the vicinity of $43 million in that year alone.

The implications of these findings for withdrawal of antihypertensive medication in the
general practice environment are twofold. Firstly the lack of conformity to guideline
recommendations on the agent of choice for initiation of pharmacotherapy may be
reflected in diagnostic criteria and therefore the inappropriate initiation of such drug

therapy. Secondly the preference for the more expensive agents would increase the cost

saving of successful cessation of antihypertensive medication.

In Chapter 6 the aim was to investigate the approach taken by general practitioners to the
use of various antihypertensive drugs as monotherapy for mild to moderate hypertension,
to identify reasons used by doctors for choosing one antihypertensive drug rather than

another and to examine the characteristics of doctors associated with particular
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prescribing patterns. The postal survey reported in Chapter 6 supported the findings in
Chapter 5 that general practitioners do not prescribe antihypertensive medication
according to current guidelines. A random sample of Victorian general practitioners
indicated a strong preference for initial treatmunt of uncomplicated mild-moderate
hypertension with a renin-angiotensin system active drug, or in cases whers these agents

were contraindicated, with a dihydropyridine calcium channel blocker.

General practitioners generally believed that newer antihypertensive agents were more
efficacious, had better short and long-term side-effe_:ct profiles, and were more expensive.
Those that knew current guideline recommendations were influenced significantly in

their decision making but still had a preference for newer agents. In Victorian general
practice ACE-inhibitors were the drug agent of choice. While other important influences -
on the choice of agent for the pharmacotherapy of hypertension such as co-morbidity and
patient preference had not been investigated, it would appear from the responses that
irrespective of the level of evidence newer agents were considered superior to older

W e

agents.

Key points from this chapter are that 2 minority of doctors were aware of
antihypertensive guideline contenis and that knowledge of guidelines had a statistically
significant influence on adherence to guidelines although not on the attitudes toward
various agénts. It was also found that age/exposure to drug agents influences attitudes
toward the common antihypertensive drug agents. Adherence to guidelines could be

improved by the specific promotion of older agents to younger doctors as well as of the
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guidelines per se to all. There was also a demonstrable need for government to invest in
continuing medical education and in studies to establish justification for more expensive

i} f’ forms of treatment.

These findings suggest that lack of knowledge of guidelines by the majority of general
practitioners and subsequent non adherence may lead to inappropriate prescribing and

management of blood pressure and hence influence success rates for drug withdrawal.

Future investigation

Like ‘Withdrawal of Antihypertensive Drugs in the Second Australian National Blood
Pressure Study’ none of the studies identified in the literature review have been
sufficiently powered to demonstrate the safety or otherwise of withdrawal of
antihypertensive drugs. The issue of safety was dealt with by surrogate measures or
inference. The majority of studies were opportunistic and observational and were
constrained by the needs of other studies. However the gold standard of a randomised

b double blinded clinical trial is very unlikely to occur because of pragmatic aspects of the
conduct of such trials. The first of these is cost. The stakeholders in such a study would
be the Federal Government and the drug companies. The Federal Government has shown
a willingnes; to participate cooperatively with industry in research that has potential
benefits for patients and their own bottom line. ANBP2 is such an endeavour. However
core funding is unlikely to come- from an industry that wouid potentially lose custom

should it be successful.
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Double blinding also assumes the use of a piacebo. Use of a placebo ié not the same as
non-medication due to the placebo effect and would therefore not reflect real practice.
The sample size would also need to be enormous given the cardiovascular endpoints rate

| seen even in the elderly. ANBP2 will collect data for 25,000-30,000 patient years. This

has major cost and practical implications.

There is also the problem of therapeutic inertia. Given the extensive evidence of the
benefits of treating hypertension and the recognition that the prevailing problems are the
large number of undiagnosed, under treated, and non-compliant individuals, general

practitioners are resistant to ceasing medication.

Given these difficulties a meta-analysis of withdrawal of antihypertensive drugs studies is
the approach required to establish beyond surrogate measures the safety of withdrawai of
antihyperiensive drugs. It is likely to be a difficult task given the varying study designs,

criteria and reporting of adverse events.

Final recommendations

Suitable candidates for withdrawal of antihypertensive drugs in the elderly in a general

* practice setting are:
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1. Not at high absolute risk for a cardiovascular event, i.e. no associated clinical
conditions, target organ damage or other adverse cardiovascular disease risk fuctors.

2. In the goal range for blood pressure. |

3. Preferably have the following characteristics:

a) Younger age.
b) Single anthypertensive drug therapy.

4. Be willing to accept lifestyle changes such as salt restriction and loss of weight
(where indicated). -

5. Must have a reminder/recall system in operation. The systematic review and ‘WAD
in ANBP2’ demonstrated no abatement in subjects returning to hypertension after an
initial higher raté of return as shown by the similarity of Figure 1.1 (page 10), Figure
2.1 {page 56), and Figure 4.5 (page 99). The swzle shape of Figure 1.1 is almost

certainly due to more frequent subject review in the first six months compared to the

second rather than a real effect.

e -

To address concerns of possible adverse risk of cardiovascular events related to
withdrawal of antihypertensive medication all of the above should be followed but
specifically predictors considered and lifestyle interventions imnplemented or adverse risk

may entail.

In the busy general practice environment the likely candidate for withdrawal of
antthypertensive drugs is the mild-moderate hypertensive patient, especially if there are

doubts regarding the diagnosis, with the above characteristics who is being rewarded for
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CHAPTER 7 CONCLUSIONS

compliance to drug therapy and or lifestyle changes, and who has reached goal blood
pressures. Such a patient must be willing to accept or continue behavioral change, blood

pressure monitoring, and restart drug therapy as blood pressure levels dictate.

It is worth revisiting the algorithm produced in Chapter 2 to review its conients (Figure
7.1). It would essentially remain unchanged except for the addition of the

recommendation of lifestyle change to all. -

1

I

Uncomplicated contrlled hypertension? ' i
Offer lifestyle change to £l groups.

Figure 7.1. Algorithm demonstrating a proposed sequence of decisions for determining which
patients should be considered for withdrawal of antihypertensive drugs. Depth of boxShading
represents increasing likelihood of successful maintenance of long term normoteasion. As lifestyle
changes have been shown to double the rate of maintenance of normotension post withdrawal of
antihypertensive drugs they should be offered to all patients in whom drug withdrawal or reduction
is being contemplated.

Promotion of guideline adheicuce with subsequent government and community cost

savings in the pharmacological management of hypertension can be enhanced by:

1. Guidelines being evidence based, offering consistent recommendations and regularly
updated. It would be preferable that they also be web based or compiled into a single

tome for ease of access.
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2. Acceptance and promotion of the guidelines by peak bodies (NHMRC, NHF,
HBRCA etc), professional bodies (RACP, RACGP, ACRRM etc), government
(DHAC etc), QANGOs (NPS etc), and consumer groups,

3. Academic detailing especially of older agents to younger doctors.

4. Continuing medical education in the rational use of medicines.

5. Ensuring that quality data is available through continuing research. This research
must also include investigating how to change clinical behaviour to improve the

adoption of evidence based health care.

Summary

This thesis has investigated the pharmacological management of hypertension in the
elderly in Australia. It has done so at a community level through a cost analysis of
pharmacological management at odds with guideline recommendations that identified
potential savings to Federal Government schemes of approximately $43-92 million per
annum. It has done so at a general practice management level through identifying poor
guidelines adherence through lack of knowledge of such guidelines and a belief that
newer drug agents are superior to older despite the lack of empirical evidence. It has also
done so at a patient level through the identification of readily available predictors that

permit drug withdrawal to be part of a management plan for hypertension in the elderly.

It has demonstrated that many elderly patients can be successfully withdrawn from
therapy and remain normotensive. It has identified simple predictors for those for whom

withdrawal of antihypertensive drugs is likely to be worthwhile. Lastly it has identified o
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gaps in the uptake of evidence based medicine in general practice that lead to excess

: ; costs associated with non adherence to the principles of evidence based care.
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Authors Study type and sample N Pre-treatment Duration DBP at Recommence Follow-up % normotensive

popuilation (N WAD) DBP {(mmHg) of withdrawal therapy BP (months) at follow-up (n)

treatment {mmHg) level (mmlig)
{years)
Alderman et a/ | Observational. Unselected 157 (88) =05 on 2 visits > 0.5 <85 (<65y) 1 visit 2110 >12 28% (44)
{Alderman, union members (ean age <90 (=65y) >200
1986 #182] 55.7). 2 visits 295
' >160(<65)
295 2165 (265)
Aylett and Observational study of GP %) >100 on 3 visits >2 NP >100 on 3 visits 12 89% (8)
Ketchin [Aylett, | patients aged 40-54 years.
1991 #214]
Aylett et al Longitudinal observational 723 ° NS =2 Mean <90 on NS 3 (88 not on
[Aylett, 1999 study in 18 UK general (224) 3 visits medication)
#336] practices. Patients 40-69 SBP <160
o years.

Beltman Observational study comparing 34 >95 on 3 visits 1 <90 >85 14 48% (14)
{Beltman, 1996 | ABPM and clinical seated 29) ’
#199) measurements on 25-75 year

olds in general practice.
Boyle et Observational study of 34-68 (20) >100 >2 <100 >100 on repeat up to 31 10% (2)
al{Boyle, 1979 vear olds. visits.
#212]
Dannenberg & | Framingham Heart Study. 1138 > 95 and/or NS <140/9Q NS 24 for (95) 28% (95)
Kannel{Dannen | Retrospective case-control of SBP 2160 48 (25)
berg, 1987 previously treated 72 (11)
#194] hypertensives. Coborts of 96 (4)

no medication normotensive (95) 120 @

no medication hypertensive (242) ) 144 (1)

medication till censored 801 168 (1)
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Authors Study type and sample N Pre-treatment  Duration DBP at Recomntence Follow-up % normotensive

population (NWAD)  DBP {mmHpg) of withdrawal therapy BP (months)  at follow-up (n)

{reatment (mmHg) level (mmHg)
{years)

DISH [Blaufox, } Multi-center RCT in 30-69 yo 496 (415) 1% visit 295 =5 <95 1 visit 2105 >12 Placebo 35%
1984 #188} with dietary intervention (Na/K 2™ visit 290 SBP <180 2 visits >100 Wt loss 60%
[Langford, 1985 | or wt reduction). 3 visits 295 Salt restrict 52%
#193] {Ho, 1994
#33]
Dustan et Observational study of (65)-26 > 120 0.5-25 <95 NP 06 6%
al.[Dustan, 1968 | essential and secondary malignant/
#184} hypertension in 15-60 year secondary

olds on placebo or no -39 essential

treatment.
Ekbom et al Prospective observational (333) NP NP NP 2105 or 60 20%
{Ekbom, 1994 | study of 70-84 year olds in the >00 + >180
#H47]. STOP-Hypertension pilot

y study
Fernandez et al | Prospective observational >95 + SBP 0.16-2 <95 with DBP >95 11 75% (24)
{Fernandez, study of 27 - 65 yo. Placebo (36) >140 at three SBP <140 SBP »140 14 50% (18)
1982 #219) 4/52 of whom no therapy (24) consequetive
' thereafter. visits

Finnerty Observational study: mild 67 (59) 92-104 0.5 <85 >85 24 56% (38)
|Finnerty, 1984 | hypertensives controtled on 30 54% (36)
#189] low dose monotherapy aged 48 54% (36)

31-63. Nine mouth step down
period.




Authors Study type and sample N Pre-treatment Duration DBP at Recommence Follow-up % normotensive

population (N WAD) DBP (mmHg) of withdrawal therapy BP {months) at folow-up (n)

treatment {mmig) leve! (mmHg)
(years)
Fotherby & Pilot study 65-84 years in 105 NP >1 <100 with 2 visits 12 25% (20 of 74)
Potter family practice and hospital (78) SBP <175 290 +for 2160
[Fotherby, 1994 | inpatient and outpatient clinics.
#H26]
Grimm et al RCT, placebo-controlled with (287 - NP >3.5 <90 1visit>115 >12 56% (160)
[Grimm, 1990 double blinding. Males aged 145 2 visits 295 57% (81) KCi1
#161} 45-68 given KCl or placebo placebo) 3 visits 290 54% (79) Placebo
| post WAD plus low sodium
- , diet. .

Hansen et al Observational studyon > 60 yo 466> 50 NP NP < 105 50-59 2110 DBP 12 41% (43) of those
{Harnisen, 1983 who had WAD as entry into a (169 of <1102 60 . normotensive 3/52
#187) prevalence study of secondary whom 105 ' post WAD

hypertension. >60 & <110

at 3/52)

Imataka et al Retrospective study in 282 (NP) 90-1190on 2 25 NP NP 12 (33) |
{Imataka, 1988 | hypertension clinic of subjects visits.
#172] aged 30-69 at commencement

of treatment.
Jennings ez al Observational, no age range (83) >05 on 3 visits 1-22 <05 for 1 2 visits >95 12 28%
[Jennings, 1995 ) given. year
#8]
Jenuings et al. Observational 29-64 yo. (11) Mean=118 1.5-27 <80 >170/100 2.5 36% (4)
[Jennings, 1984
#197)
Levinson et af Observational placebo (24) f 90-109 21 <90 1 visit>114 >12 21% (5)
{Levinson, 1982 | controlled: mild controlled on | 2 visits >99
#181) diuretics alone. No age given. 3 visits >94




Auathors Study type and sample N Pre-treatment  Duration DBP at Recommence Follow-up % normotensive

population (N WAD) DBP (mmHg) of withdrawal therapy BP {months) at follow-up (n)

treatment {mmHg) level (mmHg)
_(years)
6 month av >90
Maland et al. Double-blind placebo 62 mean 90 1 year <90 DBP 12 64% (20)
[Maland, 1983 controlied aged 30-70+ diuretic mean 78 1 visit >105
#186] alone 2 visits >95
3 visits >90

Medical Randomised controlled siudy 2765 90-109 6 <90 > 90 >12 Diuretic M 44%
Research on 35-64 year olds at eniry. (783) F54% -
Council B-blocker M 47%
[Hypertension, F 28%
1986 #195] '
Mitchell ez af Longitudinal descriptive study 125 (107) NP 10.5 NP >90 >12 37% (38)
fMitchell, 1989 | of 30-70 yo in a family (average)
#168]) practice and a work site.
Morgan et al Placebo controiled randomized (102) >100 22 <90 2 visits >90 212 10%
{Morgan, 1994 | double blind trial on 60-79
#223] years with dietary advice

intervention.
Myers et al Observational study of 21-80 246 (98) NP NP <160/95* 2160/95* 212 51% (50}
[Myers, 1996 year olds of subjects from
#242) family practice with ABPM*,

family physician and nurse

measurements.
Page and Qbservational study: no age 27 severe: NP 0.5-25 NP DBP > 957 6-60 33%(9)
Dunstan {Page, } group given. 19 essential,
1962 #192) 7 renal, !

4 malignar‘t

i




%% normotensive

Authors Study type and sample N Pre-treatment  Duration DBP at Recommence Follow-up

population (N WAD) DBP (mmHg) of withdrawal therapy BP (imonths) at follow-up (n)

treatment (mmiig) level (mmHg) :
(years)

Perry and Prospective observational 114 >100 NP <100 NP 36 7% (10}
Schroeder study of 24-65 outpatients on 40 <115 :
[Perry, 1956 hexamethnium and hydralazine 41 <130
#232}] therapy. 332130
Perry et al As above, 316 2110 >7 <100 NP 84-144 5% (15)
[Pesry, 1966
#233]}
Prasad ef al Observational study conducted 126 (25) NP NP ABPM < ABPM >150/90 12 24% (6)
[Prasad, 1997 in 2 general practices in UK. 150/90 \
#2771 ABPM, echocardiograms and

clinical measurements.
Reid et al [Reid, | Randomised parallel group 44 (20) NP >0.5 NP NP 9 75% (15)
1994 #203} design study with lifestyle

intervention in general

practice.
Ruoff et al Randomised placebo 104 (54) 95-119 0.6-10r0.1 <953 visits + DBP >90 1.5-2 (18) though all bar
[Rueff, 1986 controlled double blind study arms 10 below 2 lost to follow-up
#231] of subjects aged 18-72 on current pretreatment eventually returned

terazosin therapy. therapy level to hypertension,

last day 432,
Schmieder ¢z al | Open prospective study. Males 158 with 64 295 0.5 <140/90 SBP >160 72 25% (22)
[Schmieder, (47 +/- 7 yrs), managed in loss to DBP 295
1997 #243} general practice. follow up 88
(51

Schmieder et al. | Observational. Middle aged 47 (30} | 295 0.5 NP SBP 2160 5 26%




! loop, potassium sparing and thiazide.
? whole group, no figure zvailable for hypertension alone.

/

|

Authors Study type and sample N Pre-treatment Duration DBP at Recommence Follow-up % normotensive
population (N WAD) DBP (mmHg) of withdrawal therapy BP (months) at follow-up (n)
treatment {mmHg) level (mmMtig)
(years)

[Schmieder, males with essential DBP >95

1985 #66] hypertension on monotherapy.

Stamier ef al RCT with nutritional 189 >90 5 <90 I visit >105 =12 Group 1 44%
[Stamler, 1984 | intervention. Age group NP. (141) 2 visits >99 Group 2 15%
#198!

Straand, Fugelli | Observational study conducted 65 (33) NP Mean 10 <110 and/or NP 6 55%? (18)
and Laake in general practice on >75 yo <220 SBP

[Straand, 1993 | on diuretics' for hypertension, (12)

#222] heart failure 6)
' peripheral oedema (5)

unknown indication (10)
Takata et al Randomized comparison study 113 (72) >90 NP - <90 1 visit 2105 =12 Diuretic 41% (12},
LT;i_;;te. 1992 | 36-81 yo. 2 visits >85 ACEI37% (11)
1

Thurm and Observational: mild-moderate (69) =90 NP <00 290 =12 23% (16)
Smith [Thurm, { 20-65 yo hypertensives.

1967 #185)

TONE RCT of 60-80 yo in 4 (975) NP NP <850nl 1 visit 2110 212 34% (Na U)
[Whelton, 1998 { academic health centers. drug (SBP 2190 37% (wt loss)
#292; Whelton, <1435) 2 visits 100 44% (both)
1998 #292) >170 " 16% (control)

3 visits 290
2150
van den Bosch Retrospective. 2143 (25) >100 for three NP <85 for three  DBP 2100 three 50 56% (14)
et al {van den visits visits visits




Authors Study type and sample N Pre-treaiment Duration DBP at Recommence Follow-up % normotensive
population (N WAD) DBP (mmHg) of withdrawal therapy BP {months) at follow-up (n)
treatment (mmHg) level (mmHg)
(years)
Bosch, 1994
#50)
van Kraaij et al | Audit of medical records and 1 144 (51)°. NS NS NS NS 12 52%
[van Kraaij, year follow-up of 275
1997 #281]
Veteran Randomised double-blind 86 (60) >110 5 <95 DBP 18 15% (9)
Administration | placebo controlled on veterans 1 visit >129
{Veterans (mean age 52). 2 visits »99
Administration 3 visits 04
Coaperative
Study Group on
Antihypertensiv
e Drugs, 1975
#183]

Table 1 Trials of antihypertensive medication withdrawal.

Y “This study included all clinical indications for diurctic usage N = 593 (218).




Study ' AIB]C |DIE|F|G|H[T]J
{see end of table)

BB

Blood pressure;
Pre treatment level - + +|+]+ +
Pre treatment # of recordings
QCn treaiment BP - . +
Post WAD BP

Cold pressor test’

w4+

21

Therapy,
Dm'ation - - + +
Type - .
Monotherapy
Dose level +

Subject;

Age at treatment
Age at WAD -
Sex - -

+24

Race . -

* Imrersion of hands into a bucket of iced water!
5 SBP and DBP at one month.
% rise in SBP or DBP.
? DBP and SBP
% DBP and SBP
* mean BP from one month,
1 ys seated BP measurement.
" nen
2 3BP only
:i standing DBP plus longer duration of normotension on drugs but not lying BP,
SBP
* ¢BP and DBP
¥ ACE inhibitor and non-thizide diuretics. Retum to hypertension was quicker with the former.
17 oxprenolol and nitrendipine. {
™ yvs 2 drugs.
'* plder have quicker retumn to hypentension, |
0 younger more likely to return to hypertension.
B sratistically significant a1 3 weeks only but but confounded by higher pretreatment DBP,




Swdy

BB

(see end of table)
Family history
Body weight
at WAD
after WAD
Smoking
Tota!l cholesterol
Alcoho!l
Vascular disease

Organs,.

Heart LV mass
Heart rate
Cardiac output
Total peripheral
resistance
Stress test
ECG

Kidneys
Electrolytes
Renin profile
24/24 Na/K excretion

H|I J
+ |+ |+
+

Interventions

Diet

K supplementation
Exercise

26

Other
Psychophsiological testing

2 sropanole] treated

B statistically significant difference though for subjects who were WAD normot

585 higher failure,
 on echocardiography

¥ for increase potassium and decrease sodium.

/

crsives at 2 years but eventually retumed lo hypertension or died of cardiovascular disease. Relapse group were younger.




Table 2 WAD stuadies that tested predictors of success of WAD. + = statistically significant association, - no statistically significant association, ? possibly significant
but the design of the study did not allow this fo be demonstrated. Bold no statistical test,

KEY TO STUDIES

A Takata et af [Takata, 1992
#127)

B Reid et af [Reid, 1994 #203)

C Schmieder et of {Schmieder,
1985 #66]

D Fagerberg ef al [Fagerberg,
1992 #1950}

E Thurm and Smith [Thurm, 1967
#185]

F Blaufox et al [Blaufox, 1984
#188]

G Stamier er of {Stamler, 1984
#198)

H Jennings er af [Jennings, 1984
#197]

1 Jennings et af [Jennings, 1991
#218)

J Jennings es af [Jennings, 1995
#8]

K Veteran Administration
[Veterans Administration
Cooperative Study Group on
Antihypertensive Drugs,
1975 #183]

L Ekbom et af [Ekborn, 1994 #47)

M Alderman et al [Aldernan,
1986 #182)

N Beltman et af [Beltman, 1996
#199)

O Page and Dunstan [Page, 1962
#192)

P Ho er al {Ho, 1994 #33]

Q MRC [Hypertension, 1986
#195)

R Fotherby and Potter [Fotherby,
1994 #26]

S Dustan ef af [Dustan, 1968
#184)

T Levinson et al [Levinson, 1982
#181]

U Morgan et af [Morgan, 1994
#223)

V Mitchell e allMitchell, 1989
#163)

W Imataka er afl Imataka, 1988
#172]

X Dannenberg and
Kannel{Dannenberg, 1987
#i94]

Y Strand, Fugelli and

Laake[Straand, 1993 #222]

2 Grimm et alfl Grimm, {990
#151]

AA Schrnieder er af{ Schmieder,
1997 #243)

BE Wtelton er aff Whelton, 1998
#292)




Research materials

26th September 1996

«address»
Dear Dr «namey

We are writing to invite you to paiticipate in a research project being
conducted by the High Blood Pressure Research Council of Australia and
based in the Baker Medical Research Institute at the Alfred Hospital (the
Second Australian National Blood Pressure Study - ANBP2). The study is
being conducted through Divisions of General Practice throughout Australia.
It 1s being conducted in general practice to produce results relevant to you.
Your participation in the project will qualify for 20 points PA points which
is your minimum triennial requirement. A/ consultations generated from the
study attract Medicare payments plus an administration fee of $100.00 per
patient randomised. The project will be a prospective open drug trial
comparing mortality and major cardiovascular and non-cardiovascular
events between two groups of hypertensives, one treated with diuretics (the
current ‘gold standard’) and the other ACE inhibitors (as yet no outcome
research). One of us (MN) will give a talk explaining the study and the other
(PH) will speak on a lifestyle intervention developed by the Ballarat Heart
Hceaith Consortium which will be integrated into the main study in our
Division. A dinner sponsored by MSD will follow. -

—

Venue
TBA

Wednesday November 6th
at 7:00 pm with dinner to follow at 7:30 pm.

Participation in the project would involve an invitation by letter to your
patients aged 65 - 84 years for a blood pressure check by an ANBP2 SRN in
your clinic, New hypertensives identified would be referred to you for your
management. Established hypertensives on medication would, under your
supervision and approval, have their medication withdrawn according to a
strict protocol before entering the study proper. Studies have shown no




adverse morbidity or mortality to short-term antihypertensive drug
withdrawal.

It is rare that such research is conducted in general practice and this is an
excellent way for your Division to be involved in research of such national
and international importance,

Please complete, detach and retuin the form below in the reply paid
envelope provided or fax the whole page to us on (03) 9521 1837 before the
Ist of November.

Dr Mark Nelson Dr Paul Hemming

ictorian Regional Executive director,
Medical Co-ordinator, Ballarat & District Division
ANBP2. of General Practice.
5 S e I
I «<namey»

O wishto participate in the Second Australian National Blood
Pressure Study and will be attending the dinner. -~

L wishto participate in the Second Australian National Blood
Pressure Study but cannot attend the dinner.

1 Would like to be sent more information.

| & DO NOT wish to participate in the Second Australian ~ National
Blood Pressure Study.

IV Please tick the appropriate squares and return bexore the 1st of
November.




Withdrawal of Antlhypertensive Drugs in the

¥ WAD in ANBP2

Second Australian National Blood Pressure Study

Subject Information Sheet

BLOOD PRESSURE SCREENING

Participants who have withdrawn from medication and remain normotensive.

We are: seeking your participation
in this research study because you
have had your high blood pressure
medication withdrawn and your
blood pressure has remained
normal. We are interested in
finding out what may prevent your
blood pressure from rising when
you are off your medication.

What are we asking you to do?

if you do not redevelop high blcod
pressure you will be followed up by
your own doctor. Before the study
nurse hands you back to your
doctor's care he/she will collect a
blcod sample from a vein in your
arm which may cause mild pain
and may result in bruising. We will
also ask you some questions about
your background.

The study nurse would wish to see
you again if your doctor finds that
your blood pressure rises again to
high levels or in twelve months
time, whichever is the sooner.

We will monitor your progress by
fooking at your medical history held
by your doctor. Ycu may leave the
study at any time by expressing
that wish to your doctor without
prejudicing your care in any way.
Records will be kept in
confidentiality for seven years and
will then be destroyed.

if you need any more information

If you need any more information
please contact your doctor or the
study nurse who has been looking
after you up to this time.

You should know that this study
has been approved by the Aifred
Healthcare Group Ethics
Committee and the RACGP
Research and Evaluation Ethics
Committee. Should you wish to
speak to someone not involved in
the study you can contact the
Secretary of the Alfred Healthcare
Group Ethics Committee.

Alfred Healthcare Group Ethics
Committee

Alfred Hospital
Commercial Rd

Prahran, Vic 3181
Telephone (03) 5276 2000
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Information Sheet

Second Australlan

ANBPZ

National Blood Pressure Study

BLOOPR PRESSURE SCREENING

Participants currently receiving trea tment

for High Blood Pressure

Why you are being given this
information sheet

You have been identitied from your treating
doctor’s practice list as being in the age range
65-84 years. We are interested in identifying
people in this age group from your doctor’s
practice who have high blood pressure which
is either being treated or is currently not being
treated. You have been identified as currently
receiving treatment for high blood pressure.

What we are asking you to do

We will ask you to come and discuss your
blocd pressure treatment with your doctor.
Your doctor will ask you whether you would
be prepared to take part in a study to
compare the long-term outcome with two
different treatments which are used to treat
high blood pressure. This study is described
for you on a separate information sheet.

If you do agree to take part in the blood
pressure treatment study, we will first ask you
to reduce the dose(s) of and then stop the
medication(s) which you are currently taking
for your high blood pressure. This will be done
under the supervision of a registered nurse
and your doctor. During this period of time
we will ask you to come to your doctor's clinic
every week for blood pressure measurements
by the nurse to make sure that your blood
pressure is not getting too high and that you
are not suffering from any symptoms
produced by withdrawing your blood pressure
medication.

i at any time your doctor considers that it
is unwise for you to continue with drug

withdrawal, this will be stopped and you will
be returned to your previous treatment.

Also if at any time you do not feel comfortabie
with having your medication reduced, you are
at liberty to cease treatment withdrawal and
continue to be treated as you have been
previously by your doctor.

Once you have stopped taking your
medication we will need to keep you off
medication for at least 2 weeks until we have
taken measurements of your blood pressure
on at least 2 occasions at least one week
apart. Depending on your blood pressure
readings you may need to come to the clinic
on at least one more occasion making a total
of three.

. —

Is there any problem keing without your
blood pressure medication?

There is usually little risk of you being without
your blood pressure medication for periods of
2-3 weeks as long as your blood pressure is
being carefully followed and your medication
is restarted if your blood pressure becomes
too high. As you know we intend to see you
every week in the dinic while you are not
taking your medication and will also make
sure that you know how to get into contact
with your doctor at any other times if you are
feeling unwell,

In some people there is no increase in blood
pressure when medications are stopped. If this
happens in your case your doctor may decide
just to watch your blood pressure and not
restart treatment unless your blood pressure
rises again to levels which require treatment.




About the Blood Pressure Measurements

You are probably very familiar with blood
pressure measurements but we would like
everyone to receive the same information so
that you will know exactly what will happen
when you come to the dinic.

When you come 1o your doctor’s clinic the
nurse will first ask you to remove any clothing
from your upper arm which is likely to
interfere with the blood pressure measure-
ments. You will then be asked to sit quietly
on a chair for at least 5 minutes before the
measurements are taken.

The nurse will wrap a cuff around your upper
arm. Orice the cuff has been positioned the
nurse will blow up the bag in the cuff using a
rubber bulb. You will feel the cuff tightening
around your upper arm — this may be mildly
painful. As soon as the nurse has blown up
the cuff so that the pressure in the cuff is
higher than your biood pressure, the pressure
in the cuff will be graduaily reduced while the
nurse listens to your pulse sounds at your
elbow with a stethoscope.

When the nurse has finished making each
reading the pressure in the cuff will be
completely removed. On each occasion you
come to the clinic the nurse will need to make
at least 3 blood pressure measurements in a
similar manner. Each reading will take 30-60
seconds.

If a routine blood test has not been taken over
the past 12 months a small 10ml blood
sample will be required. The sample will be
taken by inserting a needle into a small biood
vessel in the arm. This may cause mild pain
and may result in bruising.

If you are found to have high blood
pressure when not taking medication

if you are still found to have a high biood
pressure after either 2 or 3 visits you will be
asked to see your doctor again. Your doctor
will ask you whether you would be willing to
take part in the biood pressure treatment
study which was previously mentioned. If so
you will be given further information about

the treat-ment study and your doctor will
discuss it with you before you make any
decision to take part.

If you are found to have high blood pressure
but you do not want to take part in the
treatment study, this will have no adverse
influence on your subsequent medical care.
Your doctor will discuss with you the
appropriate options for treatment of your high
blood pressure, which may include restarting
your previous treatnient.

if you need any more information

If you need any more information about either _,.
stopping your medication of the blood pressuf &
measurements you may either contact your
doctor or the nurse who will be looking after
you.

You should know that this study has been
approved by the Ethics Committee of the Royal
Australian College of General Practitioners.
Should you want to speak to someone not
involved with the study about either the blood
pressure measurements or the proposed blood
pressure treatment study you can contact the
Secretary of the Ethics Committee at the Royal
Australian College of General Practitioners.

———

RACGP Ethics Committee

39 Terry Street
Rozelle NSW 2039
Telephone (02) 555 8177




Second Australian ¢

National Blood Pressure Study

CO n Se nt FO rm Reference No: i‘ 1 } .| 13

BLOOD PRESSURE SCREENING - '

N VU

Participants currently receiving treatment for High Blood Pressure

U SO UUSRURURPPUUTRRURRTONt have had explained to me
DY e e s the nature and effects of the Research Study:

I
Blood Pressure Screening for the Second Australian National Blood Pressure Study. i
{

| have been provided with a Subject Information Sheet about the study, which | have read
and understood.

| understand that the study invoives the following procedures:

e Reduce the dose(s) and then stop the medication which | am currently taking for my
high blood pressure.

o Come to my doctor’s consulting rooms each week for blood pressure measurements
while my drug treatment is being reduced by my doctor and the study nurse.

o After treatment for my high blood pressure has been stopped, remain off treatment
for at least a further 2 weeks for more blood pressure measurements to be taken by
the nurse.

e To have a small blood sample taken if required.

e s

 Provide information to the nurse about my medical history and my general health.

" I have understood and am satisfied with the explanations that | have been given and
hereby consent to participation in the above study.

| understand that the study has been reviewed and approved by the Ethics Committee
of the Royal Australian College of General Practitioners (RACGP).

[ understand that the results of this study may be published in summary form, but my
identity will be kept confidential.

| understand that | may withdraw my consent at any stage without affecting my rights
or the responsibilities of the study investigators or my doctor in any respect.

| understand that staff employed by the study or representatives of the RACGP Ethics
Committee may need to access my medical record held by my doctor for information
related to the study. | am happy to authorise access to my medical record for this purpose.

Signature: Signature of Witness:

Date: Print Name of Witness:

Date:




Second Australian

ANBP2

National Blood Pressure Study

Result Sheet

BLOOD PRESSURE SCREENING

Thank you for attending the Second Australian National Blood Pressure Study
Screening Program at your General Practitionei’s surgery.

Your results today were:
BLOOD PRESSURE / mmHg

BODY WEIGHT Kg

Your blood pressure is within / above a desirable range for your age.
Your body weight is below / within / above a desirable range for your height.

It is very important to have your doctor measure your blood pressure orrategular basis
to ensure that it is at the appropriate level.

Remember:

Moderate regular exercise helps to keep blood pressure under control

Reduce excess alcohol intake

Reduce excess salt intake

Maintain a desirable body weight

]

Quit smoking

Thank you for attending the ANBP2 Blood Pressure Screening Program.

Nurse Signature Date




second Australian

lANBP2

National Blood Pressure Study

Regional Centre Patient ID

Raseline Visit 1 — Patient Registration Form

To be completed by the Research Nurse. Send original to the Data Management Centre and retain a copy for the patient file.
B | Piease complete ALL questions. Record visit in patient case notes.

Initials (FML) Sex
Visit Date:
Practice ID;
- GP 1D:
Date of Birth: Date of Discovery:
| plasma Creatinine Record from history if result available (within past 12 months) pmolfL {Limit £ 200 ymol/L)
Arm circumference {cm}  Right Left Cuff size Standard Alternate Obese
(>33 um {33-45 crm) {>45 ¢m}
Height cm  Weight kg Waist | cm Hip r m
Chiecklist
(Tick YES or NO for each question)
Blood Pressure : Yes (v} No

If BP measurements 2 & 3 differ by
10 mmHg systolic or by 6 mmHg
diastolic take further measurements
until two cocnsecutive measurements
are within these limits.

{DBP = Korotkoff Phase V)

1. Is the subject aged 65 - 84 years at the Date of Discovery?

2. Has a blood sample been taken for Plasma Creatinine?

3. Has the subject signed the Baseline Consent Form?

4. Is the subject receiving antihypertensive drug treatment? ™ —

1 Systolic Diastolic

For subjects receiving antihypertensive drugs ' Yes {v) No

5. Is the subject willing to consider drug withdrawal? - 4
If NO, provide subject with a RESULT SHEET and go to 8. '

For subjects NOT receiving antihypertensive drugs Yes (/) No
! \ , \
IL__l b 6. Is the subject willing to continue in the study?
s
L 7. Are blood pressure criteria satisfied for Visit 2

I NO, provide subject with a RESULT SHEET and go to 8

Average of last 2 measures

Follow - up Action Yes (/) No i

8. Has an appointment been made for the next visit?
for untreated subjects, study BP criteria; If YES, date of next appointment:

S8P 2160 mmHg OR

DBP 290 (if SBP 21 40mmHg)

9. Has the subject exited from the study?

White copy: Data Management Centre  Pink copy: Regional Centre  Blue copy: Patient File

f OMC Date: DMC Signature: RN ID: RN Signature:




second Australian

AN B P 2 Regional Centre Patient ID

National Blood Pressure Sturdy

Baseline Visit 2 — Blood Pressure and Clinicai Assessment

To be complrted by the Research Nurse. Send original to the Data Management Centre and retain a copy for the patient file,
Please complete ALL questions, Record visit in patient case notes.

Subject Initials Date of visit Practice ID GP 1D
Plasma Creatinine Enter result if available pmol/L. (Limit £ 200 pmol/L)
Blood Pressure Armm: Right Left Checidlist
~ {Tick YES or NO for each question)
Cuff size: St?nac:ag A(lBtBeJrgate &tges% Yes (v} No
>23¢ cm o 1. Has a blood sample been taken for _J
Plasma Creatinine?
; (ﬁ; | If BP measurements 2 & 3 differ by 10 mmHg | 2. Has the inclusion / Exclusion Form _"I
systolic or by 6 mmHg diastolic take further been completed? .
measurements until two consecutive ‘ _ _
measurements are within these limits. 3. Is the subject willing to continue in ]
(DBP = Korotkoff Phase V) the study? .
Systolic Diastolic 4, Has the subject been through the drug r
withdrawal phase?

IfNOtod goto6
L ' IfYEStod, goto 5

5. Is the SBP = 250 mmHg or DBP = 115 mmHg?
“If YES, Inform GP document in patient
- case-notes and go to 6
fNO, goto 6

Follow - up Action

Average of last 2 measures Yes (v) No

6. Has a randomisation appointment been made? l
Study BP criteria: If YES, date of next appointment:
SBP 2160 mmHg OR
DBP 290 {if SBP =140mmHg)

7. Has the subject exited from the study? m

if YES, Complete PATIENT EXIT FORM

wWhite copy: Data Management Centre  Pink copy: Regional Centre  Blue copy: Patient Filg

OMC Date: DMC Signature: RN ID: RN Signature:




5 | unti! two consecutive measurements are within these

%[ 58P 2160 mmHg OR DBP 290 (if SBP 2140mmHg)

S

second Austraiian

ANEBPZ2

National Blood Pressure Study -

Regional Centre

Patient D

Raseline Visit 3 — Randomisation Visit

To be corapleted by the Research Nurse. Send original to the Data Management Centre and retain a copy for the patient file,
Ficase complete ALL questions. Record visit in patient case notes.

Date of visit

Subject Initials

Practice ID

GPID

plasma Creatinine Enter result if not previously entered

pmol/L {Limit € 200 pmotiL)

Blood Pressure Arm: Right Left
Cuff size: Standard Alternate Obese
(=33 cm) (33-45 cm) {=45 cm)

if BP measurements 2 & 3 differ by 10 mmHg systolic
or by 6 mmHg diastolic take further measurements

limits. (DBP = Korotkoff Phase V)

Systolic Diastolic

Checklist
(Tick YES or NO)

CALL DATA MANAGEMENT CENTRE
ON 1800-655391 NOW

1. Does Plasma Creatinine satisfy entry criteria?
2. Has Main Study Consent Form been signed?
3. Is the subject willing to continue in the study?
4. Are all Inclusion / Exclusion criteria satisfied?

5. Are entry blood pressure criteria satisfied?

Yes (V) No

{From discussion with DMC Av BP BV2 & BV3 / )

Average of last 2 measures

Study BP criteria:

Treatment Group

Follow - up Action

ACE inhibitor

Diuretic

OR Was not Randomised

Yes (+) No

ANTIHYPERTENSIVE MEDICATION PRESCRIBED:

List antihypertensive medication and dose prescribed at randomisation.

MEDICATION DOSAGE / REGIMEN
Genetic Study Consent signed Yes No Blood collected Yes No
Other Sub-Studies  None ABP LVH QoL OTHER

{paint clearly)

{please tick ane box 1o indicate invoivement or none}

L —

White copy: Data Management Centre  Pink copy: Regional Centre  Blue copy: Patient File

DMC Date; DMC Signature:

RN ID;

RN Signature:




second Australian

AN BP 2 Regional Centre ) Patient ID

National Blood Pressure Study

Baseline Visit 3 — Randomisation Visit
Additional information for subjects allocated treatment

To be completed by the Research Nurse. Send original to the Data Management Centre and retain a copy for the patient file.
Please complete ALL questions.

Subject Initials Date of visit Practice D GPID

Medicare Number

important Information to be collected for subjects randomised to a treatment group
Subject’s

Current Address Telephone No ()

o1

Please record up to 3 Contacts, at least one with a different address
1. Contact Person

Mr/Mrs/Ms/Miss Relationship

Address Telephone No (

e

pC

2, Contact Person

Mr/Mrs/Ms/i Aiss Relationship

Address _ Telephone No ()

pc

3. Contact Person

Mr/Mrs/Ms/ivliss Relationship

Address Telephone No ()

pc

White copy: Data Management Centre  Pink copy: Regional Centre  Blue copy: Patient File

OMC Date: DMC Signature: ’ RN D: RN Signature:




§econd Australian ' _ ¢

AN B P 2 Regional Centre Patient ID

National Blood Pressure Study

Inclusion / Exclusion Criteria and Concurrent Medication Form

o be completed by the Research Nurse and GP Investigator. Send original to the Data Management Centre and retain a
copy for the patient file. Please complete ALL questions.

Date this Form

Campleted Practice ID GPID

Subject Initials

This section is to be completed by the GP Investigator
Please tick YES or NO for each question

Yes (v') No

Absence of any recent history of cardiovascular morbidity or serious intercurrent illness*

“Capable of and willing to provide informed consent

Ambulant and capable of attending the practice

| Absence of non-fatal cardiovascular event (as defined as an end-point) in the past 6 months

Absence of accelerated or malignant hypertension*

Absence of dementia

Alsence of iife threatening illness considered likely to cause death within the 5 year study pericd*

Absence of any absolute contraindication to or specific indication for an ACE * hibitor or a diuretic* L

Do you consider the patient suitable for the study?

Are all answers YES? —

PRl pE G ey
ee overleat:for.de
TR N R ST

GP Investigator Signature:

CONCURRENT CHRONIC MEDICATION
Please complete this list by recording all medications being taken,

D No concurrent medication or

MEDICATION DOSAGE REGIMEN | DATE STARTED PRIMARY REASON FOR USE

N J

White copy: Data Management Cenlre  Pink copy: ogional Centre  Blue copy: Patien! File

DMC Date: OMC Signature: RN 1D: _ RN Signature:




Second Australian

ANBP2

National Blood Pressure Study

Regional Centre Patient 1D

Antihypertensive Medication Withdrawal Entry Visit Form

This section is to be completed by the GP investigator. Please complete ALL questions.

._ WAD VEsit No 1 Record visit in patient case-notes.

Subject Initials Date of visit Practice ID GPID

Antihypertensive Drug History

*Duration of current Antihypertensive therapy years and months
Blood pressure prior to current course of therapy {Pre-treatment BP) /
Blood Pressure Check List
3 measurements required. If BP measurements 2 & 3 (Tick YES or NO for each question)
b | differ by 10 mmHg systolic or by 6 mmHg diastolic
| . take fither measurements until two consecutive N . ) Yes (v} No
' @measurements are within these limits. 1. Do you as the GP consider the subject
(DBP = Korotkoff Phase V) suitable for drug withdrawal?
Systolic Diastolic 2. Is the subject willing to withdraw from
drug therapy?
; 3. Does the subject cease medication al
this visit?

Follow - Up Action Plan

= (Research Nurse to complete)
- Yes (v) No
4. Is the subject continuing in the WAD program?
Average of last 2 measures Next Visit Date: i
-' _ 5. Has the subject been exited from the study?
@ Study BP criteria:
| SBP 2160 mmHg OR DBP 290 (if SBP 2140mmHg)
CURRENT ANTIHYPERTENSIVE MEDICATION List ali antihypertensive medications prior to this visit and the
change in or cessation of drug following this visit
D NONE or,
MEDICATION DATE CURRENT DOSAGE STEP DOWN DOSAGE AT THE :
L COMMENCED | REGIMEN END OF THIS CONSULTATICN '

White copy: Data Management Contte  Pink copy: Regional Centre  Blue copy: Patient File ; '

— B
o |
] N

DMC Date: DMC Signature: RN 1D: RN Signature: .t




second Australian”

ANBPZ

National Blood Pressure Study

WAD Visit Form

Patient ID

Regional Centre

WAD Visit No

To be completed by the GP Investigator / Research Nurse, Please complete ALL questions.
#ucord visit in patient case notes.

Subject Initials Date of visit

Practice ID GPID

Plasma Creatinine Enter result if available:

pmol/L {Limit < 200 pmol/L)

Rlood Pressure Arm: Right Left
Cuff size: Standard Alternate Obose
{>33¢cm) {3345 ¢cm) {>45 cm)

Biood Pressure
B | (3 measurements required)
B .\ 8P measurements 2 & 3 differ by 10 mmig systolic
. c‘-nz by 6 mmHg diastolic take further measurements
g | until two consecutive measurements are within
these limits. (DBP = Korotkolf Phase V)

Systolic Diastolic

I
—
1

Average of last 2 measures

@Study BP criteria;
"1'SBP 2160 mmHg OR DBP 290 {if SBP >140mmHg)

Check List
{Tick YES or NO for each question)

1. Has the subject been free of drugs for at
least 1 week?

2, Does the average blood pressure satisfy the
study criteria?

3. Does the subject cease medication at this visit?

4, Is the subject conlinuing in the WAD program?

Follow - Up Action Plan
if 1&2 are YES, Baseline Visil 2 appointment required.

Yes (V) No

If 1is YES & 2 is NO & WAD Visit<6, WAD appointment required.

If 1is YES & 2 is NO & WAD Visit=6, provide GP LETTER.

5. Has a WAD Visit appointment been mate?
6. Has a Baseline Visit 2 appointment been made?

7. Has the subject exited from the study?

e

if YES, complete PATIENT EXIT FORM

Next Visit Date:

Yes (/) No

CURRENT ANTIHYPERTENSIVE MEDICATION: List all

D NONE or,

current antihypertensive medication

MEDICATION DATE

| COMMENCED

CURRENT DOSAGE
REGIMEN

STEP DOWN DOSAGE AT THE
END OF THIS CONSULTATION

White copy: Data Management Centre  Pink capy: Regional Centre  Blue copy: Patient File

OMC Date: DMC Signature:

RN ID: RN Signature:
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National Blood Pressure Study
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Patient L '

N N

pemographic and Risk Factor Information 1

' please complete ALL questions

o
1o be completed by the participant and RN for all patients allocated to a treatment group at randomisation.

o

Date of visit

' | subject Initials

6P 1D IS

Practice 1D

a———

Country of Birth

A ST e B sty n e

]

l ii not born here, years lived in Austraha?

revel of Education
1 Never attended school
‘l 1 Pomary school

3. Same high schaol tertiary training

Age when left school

Marital Status
1. Never married
T Currently married

4, Divorced
5. Widowed

Clinical Measurements

- request if unavaitable)

4. Completed high school
5. University, CAE or other

5. Separated but not divorced 6. Defaclo relationship

Record from history if results available within past 12 months,

Random Glucose

{mmoliL)

Total Cholesterol

{mmol/L)

HDL Cholesterol

(mmol/L)

Serum Potassium

(mmaol/L)

N ——— o —

Blood Cholesterol
Have you ever had a raised cholesterol
n the pasi?

T A R s T2 ST

M medication 10 lower your cholesterol?

Diabetes Meilitus
" Have you been told you have diabetes?

o RN A Bt P £

#YES, what type of treatment are yOou On Now?
1. Diet alone

2. Orad agents

iy

i . 3. insulin

. Age when first diagnased

Yes (/) No

Cigarette Smoking
Current Statys:
V. Never smoked

2. Sull smoking 3. Ex-smoker

It 2 or 3, average number of cigs / day

li 2 or 3, age when started smoking

i 3, {(Ex-smoker), year stopped

19

Alcohol Intake
Curreny Status: 1, Never 2. Curtent drinker 3. Ex-drinker

if 2 or 3, how often do/did you usually drink alcohol?
1. Don't dnnk alcohol 4. 3 or 4 daysiweek
2. Less than once per week 5. S or 6 daysiweek
3. 1 or 2 daysiweek 6. Every day

On a day that you do/did drink alcehol, how many drinks
would you usually have? '

1. 1 to 2 drinks 4. 910 12 drinks

2. 3 to 4 drinks 5. 13 to 20 drinks

3. 510 8 drinks 6. More than 20 drirks

Which beverage do/did you most commonly drink?
1. beer 2. red wine 3. while wine

4. spieits l:

Yes (/) No

At any time, did you drink more at the weekend?

-

If YES, iow many drinks between Fri-Sun?

If Ex-drinker, when did you stop?

19

Physical Activity
In the past 2 weeks, did you watk for recreation
Of exprgIse?

Yes ()} No

i YES, how many times spent walking?

In the past 2 weeks, did you do any other vigorous
activity for recreation or exercise?

if YES, how many times?

Family History of Heart Attack or Stroke
Did either of your parents sulfer a
heart attack or stroke?

Yes (#) No Uncenain

sl
] White copy: Data Management Cerre  Pink copy: Regional Cenire  Blue copy: Patent File
[ 0MC Date DMC Signature RN ID RN Signature
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National 8lood Pressure Study

Demograph:c and Risk Factor Information 2

{— B
% 1o be cormpleted by the GP Investigator and/or the Research Nurse for all patients allocated to a treatment group at ;
3 g andomisation. Please complete ALL guestions.
."‘ ep — '
“ i subject initials Date of visit Practice 1D GP ID E :
3 H KE
1 e HISTORY Yes (/) No OTHER IMPORTANT DISEASES? (Cardiovascular and other) ﬁ
1' History of hypertension? 1 g
K .?f, 3
W 1 YES, was it treated? 2 ‘ ;
2 11 History of Angina Pectoris? 3 8
£ |/ YES, duration in years years | !
. History of other Atherosdierotic Diseases? 5 %i
% Claudication ;
Fl
Stioke ii
To be completed by the Research Nurse b
Transient Ischaemic Attack !
; Renal Arlery SIenosis MAIN OCCUPATION of Bread Winner? ".
y between your age 30-60 years.
i {Give full title e.g. accounts clerk, floor liler, cvit engineer,
| History of Myocardial Infarction? master chef, etc)
{ Refers to most recent infarect if more than one)
i ves, was diagnosis Definite
Indeterminate
SR
3 ‘Jf YeS, was it a Re-Infarction S
k u Hlstory of Cardiac Failure? . ' o i £
| Main Tasks performed in that occupation? i
: {1 History of Gout? .
1 | THERAPEUTIC PROCEDURES ]
k b Has this patient had: 5
1 Yes (/) No ]
{ -Coronary Artery Bypass Graft?
B n YES, date of CABG B
'g' Coronary Angioplasty?
__ rg | IYES, date of CA Yes (/) No
1 g | Was this your OWN business? ’
.. f White copy: Data Managoment Cenltre  Pink copy: Regional Centre  Blue copy: Patient Filp
B AN
OMC Date: DML Signature: &N 1D: &N Signature:




Second Australian

AN BP2 Regional Centre Patient 10

National Blood Pressure Study

Patient Exit Form

To be completed by the Research Nurse and GP Investigator at the visit the subject exits from the pre-randomisation phase of
the stucy. Send original to the Data Management Centre and retain a copy for the patient file: Please complete ALL questions.

T ik R e

Initials (FML) Date of Exit Practice ID GP ID

Yes (/) No

D R e

1. Has the subject had any adverse event related to withdrawal of antihypertensive drugs?

If YES please describe

2. What was the reason the subject was withdrawn from the study?
Yes (v} No

Subject withdrew consent to continue

GP withdrew consent 10 continue

Adverse reaction 10 drug withdrawal

Accelerated hypertension

@ Cardiac arrythmias

Cardiac failure

Angina

Other cardiovascular syndromes

Other reason

it Other reason, please describe

Wihite copy: Data Management Centre  Pink capy: Regional Centre  Blue copy: Patient Fite

DMC Date: DMC Signatuce: RN 1D: - RN Signatirre:
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ANTIHYPERTENSIVE

AGENTS

Brand Name
Accupril
Acenorm
Adalat
Adalat Ores
Agon SR
Aldactone
Aldomet
Aldomet M
Aldopren
Alphapress
Altace
Amizide
Amprace
Amidal
Anpec

Ansec SR
Anselol
Apresoline
Aprinex
Apin

Asig

Alacand
Avapro
Avapro HCT
Barbloc
Betaloc
Blocadren
Brevibloc
Burinex
Capace
Capoten
Captohexal
Cardizema CD
Cardizem SR
Cardol
Carduran
Catapres 100
Catapres 150
Chlotride
Coras
Corbeton
Corditox Oral
Cordilox SR
Coversyl
Cozasr
Dapa-tabs
Daramide
DBL captopril
Deralin
Diamox
Dichilotride
Dilatrend
Diltahexal
Diltiamax
Dilzem
Diulo
Dyazide
Edecril

i Enduren
Enduron M
Enzace
Esidrix
Felodar ER
Fruschexal
Gopten
Hydopa
Hydrene25/50

CODE; 1 = ACEI

Generic Name
Quinapril
Capopril
Nifedipine””
Nifedipine
Felodipine
Spironolactone
Methyldopa
Methyldopa
Methyt dopa
Hvdralazine
Ramipril

Hydrochiorothiazide plus Amiloride

Enalapril
Amiloride
Verapamil
Verapanmiil
Atenolol
Hydralazine
Bendrofluazide
Alprenolol
Quinapril
Candesartan cilexitil
frbesartan

Irbesartan + hydrochlorthiazide

Pindolol
Metopropol
Timolo!
Esmolol
Bumetamide
Captopril
Captopril
Captopril
Diltiazem
Diltiazem
Sotalo!
Doxazosin
Clonidine
Clonidine
Chlorothiazid
Diltiazem
Oxprenolo!
Verapami!
Verapamil
Perindopril
Losartan
Indapamide
Dichlorphenamide
Captopril
Propranolol
Acetazolamide
Hydrochiorothiazide
Carvedilol
Diltiazem
Diliiazem
Diltiazem
Metolazone

Hydrachlorothiazide plus Triamterene

Ethacrynic Acid
Methyclothiazide
Methyclothiazide
Captopril
Indapamide
Felodopine
Frusemide
Trandolapril
Methyldopa

Hydrochlorothiazide plus triamterene

2 = [ blocker

[ L O N ) N AP TIR TR NP S I N N N N SR Y DYRPE A

o
+
F

O . LI N R TR A it L B I S )

3
2
3
3
{
8
4
4
!
2
4
4
2
3
i
3
4
4
4
4
4
1
4
3
4
1
6
4

Brand Name
lydrodiarii
Hydrozide
Hyproton
Hytrla
Tnderal
Inhibace
Insig
Isoptin
Isoptin Orsl
Isoptin SR

| Kaluril

Karvea

f Kredex
) Lasix

Lasix High Dose
Loniten

| Lopresor

Lozide
Mctohexal
Micacdis
Midamor
Midoride
Minax

| Minipress

Mipraz
Modizide

! Moduretic

Monopril
Moneoplus

k Napamide

Naride

Natrilix
Natrilix SR
Nifecard
Norvase

Noten

Nudopa

Nyefax

Odrik

Picndil ER
Pritor

Prasig

Presolol
Pressin

Prinivil
Ramace
Renitec

SBPA Atenolol
SBPA Captopril
SBPA Diltiazen

§ SBPA Nifedipine

Sotocor
Sotohexal
Spiractin
Tenlol
Tenormin

| Fensig

Trandate
Trasicor
Tritace
Uremide
Urex

Urex Forte

f Urex M

Veracaps SR
Yerahexal
Visken
WL-Captoprit
WL-Diltiazen
Zestril

3
1Y

Generic Name
Hvdrochlorothiazide
Amiloride
Chlorthalidone
Terazo¥in
Propranolol
Cilazapril
Indapamide
Yerapamil
Verapamil
Verapamil
Amiloride
Irbesartan
Carvedilol
Frusemide
Frusemide
Minoxidil
Metopropol
indapamide
Metoprolol
Telmisartan
Amiloride
Amiloride
Metapropol
Prazosin
Prazosin
Hyvdrochlorothiazide plus Amiloride
Hydrochlorathiazide plus Amiloride
. Fosinopril
Fosinopril + hydrochlorthiazide
Indapamide
Indapamide
Indapamide
Indapamide
Nifedipine
Amlodipine
Atenolol
Methyldopa
Nifedipine
Trandolapril
Felodipine
Telmisartan
Prazosin
Labeialol
Prazosin
Lisinopril
Ramipril
Enalapril
Atenolol
Captopril
Diltiazem
Nifedipine
Sotalo!
Sotalot
Spironolactone
Atenolol
Atenolo!
Atenolol
Labetalol
Oxprenolol
Ramipril
Frusemide
Frusemide
Frusemide
Frusemide
Verapamil
Verapamil
Pindolol
Captopril
Diftiazem
Lisinopril

—
+
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3 = Ca antagonist 4 = diuretic

5 =a blocker 6= central acting 7 = other

8 = A Il antagonist
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1 Dept of Epidemiology & i
Preventive Medicine
- :
: ) 3. Your opinion
1 A 1, Personal details We would like to know your impression of the profiles of ALL of
] following antihypertensive drug groups.
4 Please shade circles {don't tick) Piease shade a circle beside each option.
¥ Poor Neutral Excellent
XA
i e 20-35Q0 36-500 51650 »>650
iy A BP Lowering 1 2 3 4 5
' ACE inhibitors O O O O O
W Sex maleQ  femaleO - Beta blockers OO0 O O O
| Dihydropyrodine CCB O O O O O
i] +Vocational ragistration YesO No O Nondinydropyrodineccs QO C O O O
L Diuretics O 0O O O 0O
iy «Practice ful-imeQ  part-time O Allblockers ©C O O O O
3 3 :
Short- term side-effects
ACE inhibitors O 0O O O O
. o4 . Beta blockers O O O O O
E Mr Keith Wilson is an otherwise well 50 ;ear-old male who has N?n d-lhydropyrodme cce O O O O O
4 recently been seeing you with a blood pressure of 180/100 Diuretics 00 O O O
4 mmHg on three occasions. All blockers © o0 O O O
¥
,_[. Assuming advice on lifestyle changes have been given and his Long-term side-effects
{ other risk factors are normal, which of the following drugs would ACE inhibitors O O O O ©O
4 vou most fikely use to start therapy? Beta blockers O O O O O
Dihydropyrodine CCB O O O O O
Rank in order first preference (1) to last (6). NondihydropyrodnecCB O Q O O O
_. Please put a number in each of the squares. E;:‘;T:z:ers 8 8 8 8 8
i1 ACE inhibitor {(e.g. Tritace, Renitec) X
: £ Costto government Low Med High
E ] All blocker (e.g Karvea, Avapro) ACE inhibitors O O O O
Beta blocker (e.g. Betaloc, Tenormi Bota blackers Q9 90 0 0
; 4 Be cker (e.g. Betaloc, Tenormin) - . )
] Dlhw@pwod ine C.:CB O- 0 O O O
] Dihydropyrodine calcium channel Non dihydropyrodine CCB OO0 O O O
3 i} blocker CCB (e.g. Adalat Norvasc) Diuretics O O O O O
: All blockers O O O O O
] Divietic (e.g. Chlotride, Natrifix, Moduretic) -
i \ Which of the fellowing is/are the recommended firstline
i§ Nondihydropyrodine caicium channel treatment for uncomplicated primary hypertension?
1 Blocker ZCB (e.g. Isoptin, Cardizem)
H Please shade the approptiate circle(s} _
3
'; :
4 ACE INhIBIOIS ... .. eev. v e srsre e & -
i ABDBIOCKSIS... ....ocoveee e e ss e cee e
Beta bIOCKETS .....o....oeveseeeescereseesres s rrvns s D
b Dihydropyrodine calcium channel blockers... ... ... O
A Non dihydropyrodine calcium channei blockers..... O
4 Don't know O
.'

Thank you for pasticipating in this study. Please return your form in the
reply paid envelope provided.
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Publications and conference presentations

Publications and conference presentations generated from this thesis are listed in the

following.

Original Peer Reviewed Publications

Articles

-

Nelson MR, Krum H, Reid CM, McNeil JJ. A systematic review of subject baseline
characteristics as predictors of maintenance of normotension after withdrawal of

antihypertensive drugs. Am J Hypert. 2001;14: 98-105.

Nelson, MR, Reid, CM, Peeters, A, McNeil, }J, Krum, H. PBS/RPBS cost implications
of trends and guideline recommendations in the pharmacological management of

hypertension in Australia 1994-1998. Med J Aust. 2001;174:565-568.

Reid CM, Ryan P, Nelson M et al on behalf of the ANBP2 Management Committee.
General practitioner participation in the Second Australian Nationa! blood Pressure Study

(ANBP2). Clin and Exper Pharm and Physiol. 2001;28:663-667.

Letters

Nelson M. Stopping antihypertensive drugs in general practice. [Letter]. British

Journal of General Practice. 50(454):407, 2000 May.
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Nelson MR, Reid CM, Peeters A, McNeil JJ, Krum H. PBS/RPBS cost implications oi‘
trends and guideline recommendations in the pharmacological management of

hypertension. Med J Aust. 2002;176:190.

Proceedings, programs and abstracts.

Nelson M, Krum H, McNeil J1, Ryan P, Wing LMH, Retd CM. A nested case control
study of the withdrawal of antihypertensive drugs in general practice - rationale and
design. High Blood Pressure Research Council of Australia 19" Annual Scientific

Meeting program and abstracts, Fremantle, 1997.

Nelson M, Reid CM, Krum H, McNeil JI. A survey of Victorian GPs’ knowledge,
attitude and stated practice of the initiation of antihypertensive drugs in primary
hypertension. High Blood Pressure Research Council of Australia 21* Annual Scientific

Meeting program and abstracts, Melbourne, 1999.

Nelson MR, McNetil JJ, Peeters A, Reid CM, Krum H. Cost implications of current
trends and guideline recommendations in the pharmacological management of
hypertension in Austraiia. High Blood Pressure Research Council of Australia 22"

Annuai Scientific Meeting program and abstracts, Sydney, 2000.

Nelson MR, Reid CM, McNeil JJ, Ryan P, Wing LWH, Krum H. Short term predictors

of maintenance of normotension post withdrawal of ar*thypertensive drugs in the Second




Australian National Blood Pressure Study (ANBP2). High Blood Pressure Research

Councti! of Australia Inc, Melbourne, 2001.

Nelson MR, Reid CM, McNeil JJ, Ryan P, Wing LWH, Krum H. Short Term Predictors

of Maintenance of Normotension Post Withdrawal of Antihypertensive Drugs in the

Second Australian National Blood Pressure Study (ANBP2). J Am Coll Card 39(9)343B.

-

Original Peer Reviewed Publications: In Preparation or Submitted

Nelson MR, Reid CM, Krum H, Muir T, Ryan P, McNeil JJ. Predictors of successful
maintenance of normotension on withdrawal of antihypertensive drugs in an elderly
general practice popuiation. A prospective study in the ANBP2 cohort. Submitted to Br

Med Jour.

Nelson MR, McNeil JJ, Reid CM, Krum H. Factors influencing General Practitioner
adherence to hypertension guidelines: questionnaire survey. Submitted to Journal of

R -

Pharmaco-economics.

Nelson MR, Reid, CM Krum, H, Ryan P, Wing LWH, McNeil JJ. Short term predictors
of maintenance of normotension post withdrawal of antihypertensive drugs in the Second

Australian National Blood Pressure Study (ANBP2). Submitted to Am J Hypertens.
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Conference Presentations

Oral (Peer reviewed)
Nelson MR. The withdrawal of antiltypertenstve medication in the elderly in general
practice, appropriate management of selected patients? 40th Annual Scieatific

Convention RACGP, Hobart, 1997.

Nelson MR. Withdrawal of antihypertensive drugs in general practice ~ rationale and

design. 15® WONCA World Conference, Dublin, Ireland, 1998.

Nelson MR. Withdrawal of antihypertensive drugs in the Second Australian National

Blood Pressure Study. Interim results. 41st Annual Scientific Convention RACGP,

Melbourne, 1998.

Nelson MR, Reid CR, McNeil JI, Krum H, Muir TH. Predictors of the short-term

maintenance of normotension post withdrawal of antihypertensive drugs in ANBP2,

W

WONCA. Asia Pacific Regional Conference, Taipei, 1999.

Nelson MR, Reid CR, Krum H, Muir TH, Ryan P, McNeil JJ. A study of the withdrawal

of antihypertensive drugs in the elderly in Australian general practice. International

Clinical Trials Symposium, Sydney, 1999.

Nelson MR, Peeters A, Reid CR, Krum H, Ryan P, McNeii JJ. Cost implications of

current trends in antihypertensive drug prescribing in general practice. Are we getting




best value for our patient’s doilar? 42™ Annual Scientific Convention RACGP,

Adelaide, 1999,

Nelson MR, Reid CR, Krum H, Ryan P, McNeil JJ. Can the elderly have their
antihypertensive drugs ceased? The experience of attempting drug withdrawal in 25,000

Australian general practice patients. 42" Annual Scientific Convention RACGP,

Adelaide, 1999.

- Nelson MR, Reid CR, Krum H, Ryan P, McNeil JJ. Why don’t GP’s follow clinical

guidelines on the management of hypertension? 43rd Annual Scientific Convention

RACGP, Townsville, 2000.

Nelson MR. Does our preference for first line antihypertensive drugs have adverse

effects on the taxpayer? 44th Annual Scientific Convention RACGP, Sydney, 2001.

Invited speaker
Nelson MR. Hypertension, Can the elderly have their antihypertensive medication
ceased? 7™ Commonwealth Pharmaceutical Association Confercnce and Australian -

Pharmaceutical Congress, Melbourne, 1999.

Nelson MR. Controversies in the Management of Hypertension in General Practice. The

3" Conference of the Pan-Arab Hypertension Society, Abu Dhabi, UAE, 2000.
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Nelson MR. Detection and Management of Hypertension in General Practice. Barriers
and difficulties. The 3" Conference of the Pan-Arab Hypertension Society, Abu Dhabi,

UAE, 2000.

Poster

Neison M, Krum H, McNeil 1J, Ryan P, Reid CM. Withdrawal of Antihypertensive
Druge (WAD) in the Second Australian National Blood Pressure Study (ANBP2). A
Nested Case Control Study Conducted In General Practice. The Alfred Research

Symposium, Melbourne, 1997.

Nelson M, Krum H, McNeil JJ, Ryan P, Reid CM. Which Factors Predict Successful
Maintenance Of Normotenston On The Withdrawal Of Antihypertensive Medication? An
Evidence-Based Review Of The Literature. The Alfred Research Symposium,

Melbourne, 1997.

Nelson M, Krum H, McNeil JJ, Ryan P, Wing LMH, Reid CM. A nested case control
study of the withdrawal of antihypertensive drugs in general practice - rationale and
design. 19th Annual Scientific Meeting High Blood Pressure Research Council of

Australia, Fremantle, 1997.
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attitude and stated practice of the initiation of antihypertensive drugs in primary
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Australia, Melbourne, 1999.

Nelson M, Reid CM, Krum H, McNeil JJ. Why don’t GP’s follow clinical guidelines on

the management of hypertension? General Practice Evaluation Program Conference,

Hobart, 2000.
_ Nelson M, McNeil JJ, Peeters A, Reid CM, Krum H. Cost implications of current trends
% and guideline recommendations in the pharmacological management of hypertension in

Australia. High Blood Pressure Research Council of Australia 22" Annual Scientific
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AJH 2001; 14:98-105

A Systematic Review of Predictors of
Maintenance of Normotension After :
Withdrawal of Antihypertensive Drugs

Mark Nelson, Christopher Reid, Henry Krum, and John McNeil

Background: The identification and treatment of hy-
pertension in the general community has contributed to the
reduction in strokes and coronary heart disease observed
during the past 30 years. However, concems have arisen
that some patients may be receiving unnecessary antihy-
pertensive drug therapy leading to wasted resources and
the potential for adverse drug effects. Once therapy has

been started, treating physicians have difficulty in select-

ing patients for withdrawal and have concerns regarding
patient safety and their own legal liability.

Procedures: This study reviews and consclidates in-
formation from published studies to identify known pre-
dictors of the successful maintenance of nommnotension
after antihypertensive drug withdrawal. The predictors
were identified by determining the proportion of subjects
with various baseline characteristics who remained nor-
motensive while off medication for at least 12 months.
From these data we have developed a clinical algorithm to
help identify patieats in whom antihypertensive drug with-

drawal might be considered. This may assist primary care
physicians in achieving successiul withdrawal of antihy-
pertensive therapy among selected hypertensive patients.

Results: The most consistent predictors identified were
blood pressure {BP) (lower pretreatment, on treatment,
and after withdrawal), nature of pharmacotherapy (fewer
agents and lower dose), and preparedness to accept dietary
intervention (weight and sodium reduction).

Conclusions: On the basis of this information, a trial
of withdrawal of antihypertensive medication might be
recommended for patients who have mildly elevated, un-
complicated BP that is well controlled on a single agent,
and who are motivated and likely to accept lifestyle
changes. Am J Hypertens 2001;14:98-105 © 200!
American Journal of Hypertenston, Ltd.

Key Words: Withdrawal, antihypertensive drugs,
predictors.

are receiving long-term treatment with antihyper-
tensive drugs.' A proportion of these may be
receiving treatment inappropriately, either because phar-
macologic therapy was commenced without appropriate
justification or because their hypertension has resolved
with lifestyle change. Once treatment s started physicians
are often reluctant to withdraw therapy because of the
difficulty in distinguishing between those patients who
need and those who do not need continued treatment.
Unnecessary drug treatment is costly to society and to
individuals, and places subjects at risk of the adverse
eflects of drug treatment. However, drug withdrawal may
also be a concern because of issues such as drug with-

A pproximately 10% of adults in Western countries

drawal effects and possible legal liability if cardiovascular
events occur during or shortly after ceasing therapy.

In the present study we have systematically reviewed
published studies on withdrawal of antihypertensive drugs to
identify consistent predictors of successful cessation of ther-
apy through an analysis of subject baseline characteristics
and study criteria. The information was presented as an
algorithm that might be of value to primary care physicians.

Methods

Articles examining withdrawal of antihypertensive drug
therapy were identified from MEDLINE using various
topic-related key words. Additional articies were identified
from the bibliographies of these publications. Using this
approach we believe that we have identified all English-
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Table 1. Pivotal study design, sample population characteristics and size, and inclusion criteria for with-
drawal of antihypertensive drugs (WAD) where predictors of success were investigated

Study

Study Type and Sample
Population N (N WAD)

Alderman et al®

DISHS-®

Grimm et al*®

Levinson et al2?

Medical
Research
Councii*?

Mitchell et al?®

Morgan et al*¢

Myers et ai?”

Stamiler et al®®

Takata et al*®

Thurm and
Smith3*
TONE42,44

Observational. U_nseiectgd
union members’(mean age
55.7 year). 157 (88)

Multicenter RCT in 30-69 yr
with dietary intervention
(Na/K or wt reduction)

496 (415)

RCT, placebo-controlled with
double blinding. Males aged
45-68 given KC| or placebo
post WAD plus low sodium
diet. (287-145 placebo}

Observational placebo
controlled: mild controlled on
diuretics alone. No age
given. (24)

Randomized controlled study
on 35-64 year olds at entry,
2765 (783)

Longitudinat descriptive study
of 30-70 yrina mfamlly
practice and a'WorK site.
125 (107)

Placebo controlied randomized
double blind trial on 60-79
years with dietary advice
intervention. (102)

Observational study of 21-80
year olds of sub]ects from
family practice WithiaBRME,
farmily physiclan and®urse
measurements. 246 {98)

RCT with nutritional
intervention. Age group NP.
189 (141)

Randomized comparison study
36-81yr. 113 (72)

Observational: mild-moderate
20-65 yr hypertensives. (69)

RCT of 60-80 yr in 4 academic
health centers, (975)

DBP (mm Hg) Duration of
At Treatment
Pretreatment Withdrawal (years)
=95 on 2 visits <85 (<65 y) =0.5
<90 (=65Y)
1st visit =95 <95 =5
2nd visit =90 SBP <180
NP <80 =3.5
50-109 =90 =1
90-109 . <90 6
NP NP 10.5
(average)
>100 <90 =2
NP <160/95% NP
>90 <90 5
=90 <90 _ NP
=90 <90 - NP
NP <85 on 1 drug NP
(SBP <145)

NP = not provided; RCT = randomized controlied trial; *ABPM = ambulatory blood pressure measurement; DBP = diastolic blood pressure;
SBP = systolic blood pressure.

language publications examining the withdrawal of anti-

hypentensive therapy published since the 1950s.

Each article was analyzed and key data concerning
study design, definitions of hypertension and normoten-
sion, and baseline predictors were extracted, The criteria
used for normotension varied among the individual stud-
ics. Therefore, successful withdrawal was defined as the
maintenance of blood pressure (BP) levels below those
where recommencement of drug treatment was advised 12

montiis after cessation of therapy. Studies with follow-up -

periods less than 12 months and those where the BP levels

requiring recommencement of therapy were not specified
were therefore excluded, Studies with very long follow-up
periods were also excluded if it was not possible to esti-
mate a 12-month success rate from the data provided by
the investigators.

The monthly hazard (risk) of returning to hypertension
was produced by computing the risk within each reported
time interval and averaging over the interval time span.
Summary relative risks describing the effects of gender,
body weight reduction after withdrawal of antihyperten-
sive drugs, and sodium reduction afler withdrawal of an-
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Table 2. Pivotal study recommence therapy criteria and success rates for maintenance of normotension N =
post withdrawal of antihypertensive drugs where predictors of success were investigated :

Recommence Therapy BP Level

& |:
i
L
i
]
f
By
&7
.Z
5
3
<y
3
.
&
[
LR
L34

(nim Hg) % (n) Normotensive
Study DBpP SBP at 12 Months

Alderman et aP® 1 visit =110 =200 28% (44)

2 visits =95 («05) 2160 (<65}

=95 =165 (=65)
DISHS® 1 visit =105 Placebo 35%

2 visits =100 Wt loss 60%

3 visits =95 Salt restrict 52%
Grimm et al'® 1 visit =115 56% (160)

2 visits =95 57% (81) KCl

3 visits =290 54% (79} Placebo
Levinson et al?? 1 visit >114 21% (5)

2 visits »>98  _

3 visits >94

© month av >90
Medical Research Council®? >90 Diuretic M 44%, F 54%

B-blocker M 47%, F 28%

Mitchell et al?® >90 37% (38)
Morgan et al® 2 visits >90 10%
Myers et ai?? =160/95% 51% (50)
Stamler et al’® 1 visit >10% Group 1 44%

2 visits >»99 Group 2 15%
Takata et al*® 1 visit =105 Diuretic 41% (12)

2 visits >95 ACEI 37% (11)
Thurm and Smith3° =90 23% (16)
TONE*2-44 1 visit 2110 2190 34% (NAY)

2 visits =100 =170 37% (wt loss)

3 visits =90 =150 44% (both)

16% (control)

BP = blood pressure; M = male; F = fernale; ACE{l = angiotensin converting enzymae inhibitor; other abbreviations as in Table 1,

* Represents ambulatory blood pressure measurement,

tihypertensive drugs, on the likelihood of requiring recom-
mencement of therapy were determined using the
DerSimonian and Laird random effects model, together with
tests for heterogenity of effects across the studies.? Because
there was little heterogeneity, the summary relative risks
reduce to those obtained from a fixed effect model.

Results

Forty-one studies were identified, with majority of
which described observational studies or patients with-
drawn from drug therapy during the run in phase of a
clinical trial.>*** Seven studies were excluded because of
a follow-up period of less than 12 months,}*!7:20.32-34.37
nine because of the absence of any estimate of success at
12 months, % 10.13.13.28.35.4043 gye pecause of the absence
of criteria related to the recommencement of thera-
py,>! 182030 angd eight because baseline characteristics
provided could not be linked to an estimate of success at
12 months,'#14162123314135 The remaining twelve stud-
ies were considered to represent the pivotal studies and are
summarized in Tables 1 and 2.3:6-8:19.22.24-27.36.3R.39.42.44

Table 3 show that the most consistent predictors iden-
tified among these studies were BP {lower pretreatment,
on treatment, and after withdrawal), pharmacotherapy
(fewer agents and lower dose), and dietary intervention
(weight and sodium reduction).

In most of the individi.i studies information about
potential predictors of return to hyperlension was not
provided in a form that allowed a summary measure of
effect to be determined. Most commonly the characteris-
tics of those with normotension were compared to those
with recurrent hypertension at 12 months without individ-
ual data piovided. The exceptions were for gender and
those studies where an intervention was introduced.

A simple meta-analyses for these characteristics are
shown in Table 4. Weight reduction and salt restriction
after withdrawal of antihypertensive drugs (WAD) were
both statistically significant predictors of maintenance of
normotension. Gender was not a predictor.

Fig. 1 shows the risk of patients returning to hyperiension
at varying times after drug withdrawal among groups not
receiving lifestyle intervention. It shows that the risk of return
to hypertension is.greatest in the first 6 months. However, the
risk continues after this time.
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Table 3.

Pivotal studies that tested predictors of sticcess

Study [38] [39] [6-8] [36]

[3] ([24] [22] [26] [25] [19] [42]

Blood pressure
Pretreatment level - } | +
On treatment - -
1 month post WAD {
Therapy
Duration - -
Type -
Monotherapy + +
Dose level +
Subject
Age at WAD - -
Sex - -
Race -
Family history
Body wegiht
AT WAD -
After WAD
Smoking -
Alcohol +
Vascular disease
Family history -
Exercise
Organs
Heart
LV mass -
Heart rate
ECG -
Heart rate
Kidneys
Electrolytes
Renin profile ~ 1
Na/K excretion
Proteinuria -
Interventions
Diat ! +3
K supplements
Stress tests

—
—

_|_l l2 l:!

ECG = electrocardiogram; LV =

left ventricular; other abbreviation as in Table 1,

Statistically significant assoctation: + = direction not specified or not relevant, | /1 = direction of effect that predicted maintenance of

normotension post WAD, No statistically significant association = —,

1 men only; 2 standing diastolic blood pressure plus longer duration of normotension on drugs but not iying BP; 3 SBP only; ¢ baseline,
5 alcohol, weight, and sodium reduction; © for increased potassium and decreased sodium; 7 Na reduction,

Discussicn

In the pivotal studies reviewed the most consistent predic-
tors of successful antthypertensive drug withdrawal were
relatively low levels of BP, both before treatment was
started and during therapy with a single drug. Adoption of
lifestyle changes, such as reduced body weight and re-
duced sodium intake, after withdrawal were also useful
predictors.

In a meta-analysis, reduced body weight and sodium
restriction were also confirmed to be statistically signifi-
cant predictors, These findings imply that a trial of drug
withdrawal is most likely to be successful in patients with
one or more of these characteristics, especially if the
lifestyle changes are adopted.

These conclusions are based on a review of information
from 12 studies shown in Tables 1 and 2. Most of these

studies involved withdrawal of previous drug therapy as a
prelude to participation in a clinical trial. The cohorts were
then observed and the characteristics of those in whom
hypertension recurred were compared with those in whom
it remained low.

There are several limitations of the data fram which the
predictors are observed. The yarticipants involved were
not necessarily representative of hypertensive patients in
general and the predictors examined varied from study to

stedy and were not defined in a consistent fashion.

All studies, however, had at least 12 months of {ollow-
up. In the absence of lifestyle interventions, success rates
averaged approximately 42% over all studies with fol-
tow-up periods of this duration. With a single exception,'?
the studies with follow-up periods between 2 and 5 years
show similar rates of maintenance of normotension to
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Tabile 4. A meta-analyses of baseline characteristics as predictors of subjects who had antihypertensive
drugs withdrawn and maintained normotension off medication at 12 months

Heterogeneity
Predictor Study Proportion* RR C1 P P Value
Sex
Male (4] [24] [25] [26] 280/595 0.96 0.85-1.08 .51 .54
Female [38] [39] 266/513
Body weight post WAD
Weight loss {71 [36] {42] 2747475 1.13 1.16-1.48 <.001 .97
No weight loss 291/666
Sodium restriction post WAD
Yes (7] [26] [42] 353/699  1.30 1.17-1.45 <.001 71
No . 329/857

* Praportion with predictor who remained normaotensive at 12 months after withdrawal of antibypertensive drugs.
€l = confidence interval; other abbreviation as in Tables 1 and 3.

A
EoRpLd

e
i i

AT e

those where the follow-up period was limited to 12
months,>!1%13.16243642.4% The available information sug-
gests that the rate of recurrence slows after 6 months (Fig.
1).

Many studies have noted that scveral weeks or months
commonly elapse between the cessation of drug treatment
and the return of BP to higher levels. This is believed to
result from a reduction in hypertrophy in smaller arteries
during treatment that reverses the elevated peripheral re-
sistance.”® A considerable period may elapse before such
hypertrophy redevelops. This illustrates the need to insti-

Hazard
(V)
|

tute long-term monitoring of the BP of patients withdrawn
from antihypertensive therapy with the aim of detecting a
return of hypertension, As seen in Fig. | such monitoring
needs to be most diligent in the first 6 months after
withdrawal.

It may be thdt the majority of patients for whom drug
withdrawal is appropriate are those in whom therapy was
commenced inappropriately. To avoid unnecessary drug
therapy various national authorities have emphasized the
importance of confirming the diagnosis repeatedly before
starting treatment. For example, the US Joint National

~

T T
0 2

6
Months post WAD

l [ L |

FIG. 1, A muitiple linear plot for studies with data of the “natural history” (ie, without a lifestyle Intervention or placebo) of withdrawal of
antihypertensive drugs and subsequent risk of return to hypertension over 12 months (A = 9),7-1%.16,21,22,25.26,38,42 The manthly hazard of
returning to hypertension was produced by computing the risk within each reported time interval and averaging over the interval time span.
WAD = withdrawal of antihypertensive drugs.,
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| Uncampticaled conlroded hyperension?

Ofor lifestyle change to ak groups

- Mo

INo

Ko WAD, Consides reduciion in dose or drug
number il controfied on 2 of more drugs

No

PRI -
Consider radiction in
e M e )

21+ i conlioliod on 2.0 mivg 2nigst

Yes

FIG. 2. Algorithm demonstrating a proposed sequence of decisions to determine which patients should be considered for withdrawal of
antihypertensive drugs. Depth of box shading represents increasing likelihood of successful maintenance of long-term normotension. As
lifestyle changes have been shown to double the rate of maintenance of normotension after withdrawal of antihypertensive drugs ti.ey should
be offered to all patients in whorn drug withdrawal or reduction is being conternplated. DBP = diastolic blood pressure; SBP = systol ~ blood

pressure; BP = blood pressure; other abbreviation as in Fig. 1.

Commiitee on the Detection, Evaluation and Treatment of
High Blood Pressure has recommended that the decision
to treat mild-to-moderate BP elevation should be based on
the results of at least two BF readings on at least three
separate occasions.*®

The importance of these recommendations was empha-
sized by the results of the Australian Therapeutic Tral in
Mild Hypertension.*” Despite entry criteria that required a
mean diastolic BP (from four recordings over two visits)
in the range of 95 to0 110 mm Hg, 48% of those random-
ized to placebo still decreased below this level during the
3 years of follow-up.

The subsequent availability of 24-h BP monitoring has
also revealed the presence of white coat hypertension
where BP, which becomes elevated during the stress of a
medical encounter, returns to normal levels at other times.

The percentage of patients who are correctly started on
therapy but who subsequently become normotensive is
likely to be much smaller than the percentage where
therapy was inappropriately commenced. However, it was
notable in this review that adoption of appropriate lifestyle
changes was identified as a consistent predictor of suc-
cessful drug withdrawal. This is in keeping with the results
of several major trials that have shown that a reduction in
body weight, reduced salt and alcohol intake, and an
increase in physical activity may be sufficient to reduce
marginal BP elevations to normotensive levels.%7>6%? Be-
cause long-term compliance with such interventions is
fow, continued monitoring of BP is appropriate in these
patients.

Few studies commented on the adverse effects of drug
withdtawal, particularly r.bound hypertension, which may
accompany the sudden cessation of clonidine or the re-
bound hypersensitivity to adrenergic stimuli that accom-
panies sudden cessation of B-blockers.*®*® The latter is
well characterized and may be incorsectly attributed to a
recurrence of elevated BP. The symptoms, principally

tachycardia in response to mild exertion, may lead to
rebound angina and myocardial infarction and should be
avoided by a slow and graded withdrawal of treatment.
Programs that encourage drug withdrawal in selected pa-
tients should emphasize the importance of drug with-
drawal symptoms and the strategy to avoid them.

Fig. 2 presents an algorithm designed to assist primary
care physicians. This algorithm is derived from this sys-
tematic review and is intended as only a guide. 1t has r at
been tested on a clmical population and therefore, no
formal estimates of success rates are provided. Patients
who do not meet all of the criteria may still be suitable for
drug withdrawal, although success is likely to be lower.
The need to continue to attend regular BP checks should
be emphasized to all patients, espegiaily. in the first 6
months. It is also recommended that behavioral modifica-
tion be encouraged as clinical trials have shown that such
interventions roughly double the rate of successful main-
tenance of normotension after withdrawal of antthyperten-
sive drugs.5~826:42

The current recommendations by expert committees
support periodic reassessment of drug therapy for hyper-
tension for reduction in dosage and number of drug

groups®” and withdrawal of antihypestensive drugs in cer- -

tain circumstances with adequate follow-up,*%3'-*?

In conclusion, if antihypertensive medication is with-
drawn from selected patients with mild-to-moderate hy-
pertension, then approximately 42% of these patients are
Iikely to remain normotensive for periods in excess of 12
months. The studies that have established this have had
varying designs, patient populations, and even definitions
of hypertension. Predictors of success have been identified
in 2 humber of these studies and would suggest the long-
term well-controlled mild hypertensive patients on single
agent therapy are approptiate candidates for a trial of
withdrawal of antihypertensive medication, especially if
they are willing to undertake lifestyle changes.

o bt L i i R e s .
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PBS/RPBS cost implications of trends and guideline
recommendations in the pharmacological management of
hypertension in Austialia, 1994-1998

Mark R Nelson, John J McNeil, Anna Peeters, Christopher M Reic and Henry Krum

THE TREATMENT OF PATIENTS with
mild to moderate hypertension is usuaily
initiated with an agent from one of four
major +drug classes, These are thiazide
diuretics, [-blockers, calcium-channel
blockers (CCBs), or agents acting on the
renin-angiotensin system (RAS). The
efficacy of the members of these groups
in lowering blood pressure is similar
and, although differences may be
observed between agents in single symp-
toms, no major differences occur in their
overall burden of adverse etfects.!
However, the CCBs and RAS agents are
titree to nine times more costly than -
blockers and thiazide djuretics.’

Unitil recently, only thiazide diuretics
and B-blockers had been shown to
reduce the long terin sequelae of hyper-
tension (myocardial infarction and
stroke). Largely because of this, expert
commitrees in several countries includ-
ing Australia recommended that drug
therapy in uncomplicated mild to mod-
erate hypertension should be com-
menced with one of these agents.% Over
the past two years, large-scale morbid-
ity/mortality trials have been completed
comparing these drugs with CCBs and
RAS agents — these trials have not
shown the more costly therapies to be
superior, 210

Despite the consistency of the advice
from various national committees, the
recommendations hsve not heen widely

For editorial con.nent, v 250 556
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1994-1998 period.

in Australiar; jollar values.

recommendations,

Okiectives: To determine the extent to which “cutrent guidelines” for the
-~ ¢ wgement of hypertension are reflected in the prescribing of antihypertensive i
. v 45 Australia over the period 1994~1998, and to examine the cost

wpie. ations of actual and recommended prescribing patiems.

e Lign: Federal Government and consumer cost estimates modelled on
prescnbing patterns and guideiine recommendations over the period 1994-1998.

Setting: Prescribing on Federal Govemment phaimaceutical schemes over the

Main oytcome measures: Estimates of Pharmaceutical Benefits
Scheme/Repatriation Pharmaceutical Benefits Scheme cost changes

Resulis; The implementation of current guidelines tor patients with
uncomplicated hypertension. taking monotherapy alone could have reduced
drug costs by $45-$108 million in 1998.

Conclusions: Current prescribing patterns indicate that clinical practice has
pre-empted the resulis from clinical trials of newer, more expensive agents and
that clinicians' prescribing patterns do not closely refiect current

VA 2001; 174: 565-568

accepted by prescribers, who have gen-
erally chosen to initiate therapy with
CCBs and RAS agents.

In this study, we examined trends in
the use of the major antihypertensive
drug groups and determined the cost
implications of these trends. Particular
attention was directed to the additional
costs resulting from the use of CCBs
and RAS agents in the uncomplicated
clinical sctting, where the less expensive
drugs have been shown to have equiva-
lent long term efficacy.
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PBS/RPBS expenditure

Expenditure on specific classes of car-
diovascular therapy through the Phar-
maceutical Benefits Scheme (PBS) and
the Repatriation Pharmaceutical Benefits
Scheme (RPBS) from 1994 to 1998 was
provided by the Analysis Section, Phar-
maceutical Benefits Branch, Common-
wealth Department of Health and Aged
Care. This expenditure includes com-
ponents for the professional services of
the dispensing pharmacist as well as the
cost of the drug and patient contribu-
tion.

The patient copayment for PBS/RPBS
crugs in 1998 was $3,20 for concession
card holders and $20.20 for others,
uniess a brand price premium or a ther-
apeutic group premium was levied on a
particular drug, in which case there was
additional cost to the patient (average,
$1.60; range, $0.22-$6.08). If a “safety
net” of $166.40 (concessional cate-
gory) or $612.60 (general category) was
exceeded in a calendar year for an indi-
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idual or family, then further out-of-
pncLet payments wert zero or $3.20,
wspectively.
{% With some drugs, the patient copay-
mem covers the total cost; in these
msmnces the Commonwealth makes no
Edontribution to the cost and these pre-
Eyeriptions are not recorded in the
.j_-: IPBS/RPBS data. The PBS/RPBS data
blso omit expenditure on medications
prowded directly from public hospital

% pharmacues
;

” Patients receiving therapy

Total numbers of Australian patients
g rceiving therapy with specific drug
b {roups  were determined using data
!rom the Australian Pharmaceutical
‘ndex (APT) and the Australian Medical

BMlindex (AMI). The API reporis sales of
specﬂ' ic drugs from wholesaler to com-
ff {munity pharmacies, but does not include
Fdrugs supplied to public hospitals. The
2 AMI collects detailed prescribing infor-

Egmation (including age, sex, and primary
eldiagnoses) from a stratified sample of
{Jeeneral practitioners, By dividing the
’a wtal quantity of drugs sold (from the
3 APD) by the average daily dose (providad
i 1y the AMI) and assuming continuous
5 lherapy, the total number of individuals
»{ lecewmg a specific drug con be esti-
mtcd

Jfroporticn of hypertensive patients
q;,,u 1with specific comorbidities

19 An estimate of the distribution of comor-
gbidity among mild to moderate hyper-
jinsive patients was made from data
om the Second .Mustralian Mational
gblocd Pressure Study (ANBP2).1%12

During the screening phase of this
study, 25 867 hypcriensive patients were
identified from general practices in all
Australian mainland States/Territories,
with 3783 of these meeting the criteria
for randomisation. For a pre-randonii-
sation visit, information was collected
from these individuals about their
comorbidity and prescribed medica-
ticas. Using these data as a baseline,
costs were estimated on 30%, 40%, and
50% contraindications for older agents.

Costs

Estimates were made of the differences
in costs of antthypertensive drug therapy
with current prescribing patterns and
with prescribing in accordance with
guidelines.® The esumate was confined
to individuals free of significant comor-
bidity that might make a CCB or an
RAS agent a preferred therapy.

RESULTS

Trends in the number of hypertensive
patients prescribed the major classes of
antihypertensive drugs from 1994 10
1998 are shown in Box 1. The estimated
number of individuals receiving antihy-
pertensive medication under the scheme
increased by 27% (from 265000 to
1223 000). Almost 60% of these indi-

viduals were prescribed a single drug for '
their hypertension.

Over the five-year period, about 80%
of RAS agents were prescritred primarily
for the treatment of hypertension, and
the number of prescriptions for this indi-
cation increased at a rate of 10% annu-
ally. A similar pattern was observed with
CCBs, 75%-80% of which were pre-
scribed primarily for hypertension, with
an average increase of 7% per year. By
contrast, prescribing of B-blockers for
hypertension increased by 1%, while that
of thiazide diuretics decreased by 1%
annually (hypertension was principal
indicator in about 70% of prescriptions
for $-blockers and about 50% of pre-
scriptions for thiazide diuretics).

The proportion of patients with mild
to moderate hypertension with comor-
bidity likely to influence prescribing was
estimated from information supplied by
entrants to ANBDP2. Because entrants to
this study were aged 65~84 years, these
data provide an imprecise indicator of -
comorbidity in the general population of
people with hypertension. Among these
entrants, 10% have established coronary
heart disease {(angina or myocardial
infarction), and 8% have diabetes. Six-
teen per cent of those receiving
monotherapy had an identified comor-
bidity. Given the limitations of this
dataset, the proportion was modelled on

2: Daily cost in 1998 of each class of commonly prescribed
antihypertensive drug
Cost of agent Use for Costfor  Hypertension  Cost per
PBS/RPBS’ hyper- hypertension patient patient
{$m per annum) tensiont  ($m peryear) numberst (cents per day)
RAS agents 81.5% 723000 '
Governmenti 256.3 2089 - 79.2
Consumer 79.7 649 24.6
Tolal 336.0 2738 103.8
Calcium-channe! blockers 78.2% 504 300
Government 155.5 121.6 66.0
Consumer 44.4 4.7 189
Total 199.9 156.3 g4.9
Diuretics 52.4% 410400
Government 248 13.0 8.7
Consumer 7.4 39 2.6
Tota! J2.2 16.9 1.3
B-Blockers 65.5% 282200
Government 333 21.8 212
Consumer 11.3 7.4 7.2
Total 44.6 29.2 28.4
* Dala from Pharmaceutical Benefils Branch. 1 Data from Ausiralian Medical Index, iData feom Augiratian
F‘harmaceuhcai Index. RAS = renin-angiolensin syslem.

Not Suitable For Microfilming

MJA Vol 174 4 June 2001




hypertension, 1998

3: Ectimated cost of single-agent therapy for uncomplicated

Estimates aller redistribution (change)*

T T Y

Eslimated actual 30% 40% 50%
Thousands of patients receiving monotherapy in each drug class
Agenls acting on the .
tenin-angiotensin system 434 172 (-262) 230 {-204) 288 (-146)
Calcium-channel
blockers 303 172 (-131) 230 (-73) 286 (-15)
Thiazide diuretics 246 404 (+158) 346 (+100) 288 (+42) .
p-Blockers 169 404 (+235) 346 {+177) 288 {(+119)
Total cost per year {3m)
4 | Government 219.2 135.4 150.7 184.1
| Consumer 66.5 1.7 49.0 56.0
2 Tolal 285.7 1771 208.7 2401
Change {~108.6) (-77.0) (-45.6}

conlraindicalions to (hese agents.

* Estimated patients receiving each drug class, and esiimated costs, if all patient regimens wate based on
a diuretic {50%) or f-blocker (50%). but 30%, 40% or 50% of palienis had indications for other agenis or

0%, 40%, or 50% clinica! indication/

contraindication for newer agents.

The cost of each class of medication
was determined assuming 1998 prices

Eluoted in the PBS/RPBS and con-

\”ertcd to a daily cost (Box 2). From Box

EL

g;f }, an estimated reduction in PBS/RPBS
i eipenditure of $45~$108 million would
g have been made in 1998 if patients with-
z out comorbidities receiving monotherapy

g were prescribed therapy according to the

i’ Australian guidelines.
Ef:

| isciissioN A

Ealn 1992, an Australian consensus con-
i krence recommended that, unless clin-
afical reasons existed for choosing an
‘5§ dternative agent, the first drug o be
jﬂ wed in mild to moderate hypertension
ishould be a thiazide diuretic or a f-
i1 blocker.8 When comorbidity exists, spe-
#4dific advice is given (Box 4). Since then,
Ffseveral other bodies, including the US
kd National Institutes of Health, the British
E3Bypertension Society and the National
3 Heart Foundation of Australia, have
pdreleased guidelines with similar recom-
bimendations.™ The major exception is
i he WHO/ISH 1999 guidelines, which
’i. do not specify a preferred drug class.!?
é%* The rationaie for recommending a thi-
¥uide diuretic or a f-blocker stemmed
i {rincipally from the lack of large-scale
* {morbidity-mortality trials confirming a
fdivourable risk-benefit ratio with RAS
jijeents or CCBs. More recently, such
40ta have become available, Of the four
; published studies, none has demon-

] JA Vol 174 4 June 2001

SRR R R N s AR

£

strated that 1RAS agents or CCBs are
more effective thar thiazide diuretics or
B-blockers in preventinig coronary events
or prolonging survival (Box 5).2%10
Other, similar studies (including
ANBP2) will report their results in
coIming years,

Qur analysis indicates that the Aus-
tralian government spends a minimum of
$45 million annually as a result of Aus-

«rilan doctors’ overlooking established
guidelines for the management of mild to
moderate hypertension. This is the dif-
ference between current expenditure
on first-line therapy for mild to moder-
ate hypertension without comorbidity
and the expenditure that would be
incurred if thiazide diuretics or -block-

ers were prescribed routinely as the ini-.
tial therapy. The figure is likely to'be a
substantial underestimate, as it is based
on a number of conservative assumnp-
tions and does not include Common-
wealth expenditure through public
hospitals. However, this is offset by the
PBS/RPBS capturing much more of the
cost of the newer, more expensive agents
than thiazide diuretics or B-blockers.

In the absence of proven additional
benefit on medium- to longer-term
cardiovascular outcomes, the choice of
RAS agents or CCBs could be justified if
they were better tolerated by most
patients or had a lower incidence of seri-
ous adverse effects. However, the few
published studics have found no major
differcnces existing in the proportions of
patients that must cease treatment
because of adverse effects. In the
INSIGHT siudy, for example, 1259 of
the CCB group (n=3157), compared
with 1043 of the diuretic group
(11=3164), withdrew because of adverse
events.? Although there are a variety of
specific adverse effects associated with
the specific drug groups, no studies have
demonstrated a difference in the overall
burden of adverse effects.

Nevertheless, thiazide diuretics and -
blockers are not appropriate initial ther-
apies for all patients. Some patients will
be unsuited to either of these agents
because of comorbidity (eg, a combina-
tion of type 2 diabetes and asthma that
forms a contraindication to both drugs).
Comorbidity may alsd provide an indi-

4: Current recommendations for initiation of drug therapf for mild

hypertension
Australian NHF BHS JNC-VI WHO/ISH
Comaorbidity  guideline (1994)% {1999)* (1999)8 {1997y (1999)1
Uncomplicated Diuretic or Diuretic or  Diuretic or  Diurrelic or Not
f3-Blocker f-Blocker fi-Blocker p-Blocker specified
Angina [3-Blocker B-Blocker or f}-Blocker or  P-Blocker or p-Blocker or
cce CCB cCcs ceB
Diabetes ACE inhibitor Mot Nol 1. ACE inhibitort 1. ACE inhibitort
{type 2} specified specified 2.CCB or 2, Diuretic or
Biuretic p-Blocker
Lipid 1. a-Blockert  Not a-Blocker a-Blocker o-Blocker
disorders® 2. ACE inhibitor  specified
orCCB

1 Drug 1 is firs!t preterence.

*The greater risk of combined cardiovascular events {particularly congestive hearl failure) demonstrated
recently with doxazosin versus chlorthalidong has raised questions as {o the salety of a-blockess, which
should no longer be seen as appropriate first-line agents. ™

ACE = angiolensin-corwerling enzyme, CCH = calcium-channal blocker.
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S: Large-scale comparative outcome trials for older and newer antihypertaisive agents .

Subject characteristics Cardiovascular disease endpoints
Study Subject Age Sex  Blood pressure Eveni rate RR
{design) numbers {years) M (F) {mmHg) Drugs (par 1000 patiant-years) (95% CI)
STOP-23 6614 70-84 2196 3BP =180 ACE inhibilor/calcium 436 0.96 {0.86-1.08)
{PROBE} (4418) DBP =105 channel blocher

: B-blockerfdiuretic 449

CAPPPW 10985 25-66 5864 .DBRP =110 Captopril A 1.05 (0.90-1.22)
(PROBE) (5111) f-blocker/diurelic 10.2
INSIGHT? 6321 55-80 3929 =150/95 Nifedipine i8.2 1.10{0.91-1,34)
(RDBCT) (3392) SBP =180 Co-amilozide 16.5
NORDIL* 10881 50-74 5290 DBP =100 Ciltiazem 16.6 1.N0 (0.87-1.15)
(PROBE) (5591} p-tlockes/diuretic 16.2 :
SBY® = systolic blood pressure. DBP = diasiolic blood pressure, Pf{OBE = prospective, randamised, open, blinded endpoint study.
ROBCT = randomised, double-blind, comparative trial.

cation for other agents. Other patients
will have tried one or other of these
agents and been found intolerant. In this
study, we assurried Yhat up to 50% of
individuals would be more appropriately
treated with an ACE inhibitor or CCB.

Without evidence of clinical superior-
ity in most patients, the relative cost of
drug therapy becomes a major factor in
determining the appropriate choice of
therapy. Cost comparisons are compli-
cated by the complex system by which
Australian medication costs are shared
between government and patsnts,

Qur analysis did not take into account
any difference in cost that might come
. about because of a difference in moni-
oring requirements or in the costs of
managing adverse effects. There are no
specific recommendations for electrolyte
monitoring in the produrt information
sheets, commercial drug compendia, or
the Australian medicines handbook, and no
apparent reason why any specific drug
would require more intensive clinical
monitoring.' On the other hand, it is
conceivable that the costs associated with
the clinical management of adverse
effects might be greater with one or other
agent; however, there is presently in-
sufficient information to quantify these
differences.

Prescriber preference for the more
expensive antihypertensive drugs is likely
o involve a combination of factors.
There is a perception thar these agenis’
are more “modern”, more potent, and
better tolerated. These perceptions have
been enhanced by widespread reference
in advertising material to surrogate
measures (eg, effect on lipid levels), with

563

an expeciation of improved cardio-
vascular ouicomes. The pharmaceutical
industry, which is largely responsibie for
cresting these perceptions through exten-
sive udvertising of these drugs, wouid
argue: that unless newer agents are
continually introduced 10 supplant older
agents the process of pharmaceutical
innovation will be threatened. ]

Clinical practice appears to have pre-
empted the newer clinical trials and, con-
trary to evidence to date, has assumed
the superiority of newer agents. Thus,
clinicians are ofien not prescribing
according 1o current recommendations.
Possible reasens why this is oceurring are
that clirdciang are unaware of the guide-
lines or find them impra..ical, or they are
influenced by personzl or patient pref-
erence, or because drug marketing selec-
tively promotes newer agents.
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group status (MRSA or MSSA) failed to
achieve significance in any iteration of the
tecgression, while LOS remained a signifi-
cant predictor of mormlity visk,

This suggests thai, with S, aureus bacter-
aemia, ‘mortality rate increases with letgth
of time in hospital before the bacteracmia.
The likely explanation is that padents
residing in hospital for longer periods are
sicker. Moreaver, they arc more likely to
have been exposed to antibiotics, leading to
increased risk of acquiring an §. aureus
strain that is methicillin-resistant. The
mortalicy risk is no different for MRSA
versus MSSA bacteraemia if LOS, =&
surrogate marker for severity of patient
ilinesy, is taken into account, The difference
ikat Whitby et al observed between the
groups of patients with MRSA and MSSA
bacteraemia could be accounted for by the
difference in LOS between these groups.

1. Whithy M, McLaws ML, Beiry & Tiv ol death lrom
mathicilieenisiant Staphylococ.. - & Bacloratmia
& mola-analysis. Med.J Aust 2001; 175: 264.267. =]
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NSW. whitbym@heakh.nid.goveu

In REePLY: We thank Hurdey for his
comments on our meta-analysis.! However,
we strongly dispute tha: our analytcal
technique is flawed, and argue that we have
been eaxiremely cautious in drawing our
conclusions. Hurley’s contenticn is that
hospital iength of stay before bacteraemia
{LLOS) is a surrogste for severity of
underlying disease and risk for colonisation
witk methicillin-tesistant  Staphylococcus
aursus (MRSA), and that these [actors
explain the higher mortality in patients with
MRSA.

MIA Vi aTh 18 February 2002

We agree that LOH may be a confounder,
It may be an effect modifier, wheeeby
patlents in hosjiital for longer may be more
ill, and thercfore more susceptible to
infection with and death from MRSA. Both
gre intuitive and biologicslly plausible
conclusions. In face, we referred to these
possibilities in our Diecussion, writing that
“patients who ultimately become infected
with MRSA are more seriously ill than
those who become infected with MSSA
[methicillin-sensitve S. aureus]” and “sepa-
rating the cffect of (he bacteracmiz per se
from the effects of padents’ underlying
discase and treatment is 8 major problem
when comparing outcomes”. We also
cauntioned readers that available published
data on mortality made it impossible for us
1o adjust for numerous potential confound-
ers, incleding LOH, as the information
given did not link these pocential confound-
ers with the outcome in individual patients.

Hurlcy has not, as he suggests, under-
taken an analysis that would ailow him to
control correctly for the potentiel con-
founder, LOH. He, like us, used “group-as-
a-unit” data, but, although the groups are
homogencous for MRSA or MSSA, they
are heterogeneous for LOH. Adequace
examination of and control for potential
confounders requires cither individual
patent data or data from homogeneous
groups. Hurley has attempted to  use
analysis normally reserved for individual
data.* His analysis was analogous to treating
the data as though from an ecological study,
a design in which control of confounding is
difficult,” und thus does not perinit him to
draw his conclusians.

Our analysis {not presented in our
originul article) of only those studie:s where
the authors stwibuted mortality to
bacteraemia®® found that the magnitude
of cffect remained (fixed-effect relative
risk, 2.27; 95% CI, 1.75-2.96; P < 0.001;
test for heterogencity, x2=6.14, df=4,
F=0.9),

As MRSA bacteracmia is a rare even? and
published studics are small, the statistical
ability to control for confounding and cffect
modifcation is Hmited. Undl sufficient
suitabls deta for individual patienws are
available for snalysis, we have remained

restrained in our assessment. Mindful that-

MRSA bacteracmis is associated with
increased mertality, regardless of the cause,
we hold with gur original conclusion that
“our findings justify ongoing surveillance
and proactive ynanagement of MRSA in
healtheare facilities™,
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PRS/RPBS cost implications
of {rends and guideline
recomimendations in the
pharmacological management
of hypertension
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TO THE EDITOR: The axticle by Nelson et
al' estimates Pharmaceutical Benefits
Scheme and Repatriadu: Pharmaceutical
Benefits Scheme (PBS/RPBS) savings if
hypertensive patients on monothergpy were
prescribed the agents recommended in
guidelines; however, the analysis contains
algebraic errors and insufficicnt sensitivity
analyses, The question of excessive costs
through the use of expensive agents for
which there is no evidence of increased
benefit for most patients is an important
one, but the estimates of extent of overuse
should be methodologically sound. The
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three main concerns we have with the
paper’s estimates are as follows:

# The total number of padents on mono-
therapy in Box 3 of the article adds 1o 1.1
million, whereas elsewhere the puthors state
that 60% of all 1.2 million Ausualian
padents treated for hypertension are on
monotherapy, giving an estimate of 0.72
million. (These estimates of 60% and 1.2
million are not referenced in the articie.)
One reason for this discrepancy is chat the
authors have treated the sum of column 4 in
Box 2 as padenis, not patient-years of
trcatment (some patients are on dual or
triple therapy), leading to a 40% aoveresti-
mate of numbers of patients on mono-
therapy reported in Box 3.

# Utdlisadon of prescripdon drugs is
recorded by PBS/RIPBS only if the cost to
patient is subsidised. Therefore, PBS/RPBS
expenditure divided by total patent num-
bers (Box 2) underestimates consumer cost
for diuretics and p-blockers, both of which
cost less than the non-concessional co-
payment, Of total PBS/RPBS scripts, 14%
are for non-cardhalders,? and the cost per
script to these patients is 2bout three to four
umes the prevailing 1998 cardholder co-
payment, As a rough esdmate, total
consumer cost for these agents may need to
be doubled, and their omission is therefore
material. Although non-concessional
patients still kave a saving, it is less than that
cstimated in the article.

% Sensitivity analysis should have been
performed on the following critical assump-
tions: (1} proportion of use for hyperten-
sion for eack class of drugs, (2) the number
of unsubsidised users of diuretics and B-
blockers, and (3) the proportian of patients
on each agent who are on monotherapy.

It is vital that the current scrutiny by all
stakeholders wf PBS/RPBS expenditure be
informed Ly reasonable ¢stimatss of inap-
propriate utilisation. The contribution
made by the authors in developing a
technique 1o estimate appropriate use for
this group of drugs is valuable. However,
use of unreferenced estimates of key
variables, insufficient applicadon of sensi-
tivity analyses, algebraic errors and inap-
propriately combining PBS with non-PBS
daea may cloud rather thar shed light on
this issue,

1. Nelson MR, McNen JJ, Pbems a o Bl Hs"dﬂ. 85 cosl
Implications of Irends and ione i
the phammacologecat managumnl of hyponersion in
Ausiiatia, 1994-1990, Mad J Aust 2001; 174; 565-568.

2. PGS enpenditura and preschplions. January 2000 10
Decembeor 2000. Canberta: Commonweaith Depariment of
Heatth and Aged Cae, 2001. Available at <htipt
www heatih gov, aua‘phsfpubupbboxpfpbdeuoor
index him.
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IN REPLY: We thank Pekarsky and Ewald
for their comments.

It is difficulc to cstimate the percentage of
patients on monotherapy from sny source.
We used data from IMS Health Chep://
www.ims-global.com/} 10 determine the
nutnber of person-years of exposure to
drugs prescribed with a principal indication
of hyperiension. Some of these drugs were
prescribed as a sole agent if the script was
for this single drug slone. Exposure for such
agents was expressed as a percentage of the
total exposure of this drug. For example,
angiotensin-converting enzyme {ACE)
inhibitors were sole agents in 63.9%. In the
other 36.1%, the ro-prescribed drugs may
have been another antihyperteasive drug or
another type of drug altogether. Corre-
sponding figurcs for calcium-channel block-
ers were 61.3%, for diuretics 53.6%, and
for B-blockers 60.0%. As an approximation,
we used the estimation that 60% of padents
wenre likely to have been on monotherapy for
hypertension, Adding the number on
monotherapy for cach drug gives an
estimate of 1.2 million far the roul
pupulaticn on monatherapy for hyperten-
sion. Therefore, the total number on drugs
is likely to be greater than the 1,2 million as
estimated in our ardicle. However, the
essential fgure is that of 1.2 million for
monotherapy, which we stand by,

It is true that a minority of prescripiions
(16%) are written for people without s
concession card and that these are more
likely to pay the full cost of a cheaper drug.
Qur economic perspective was that of the
PBS/RPBS. Hence, consutner costs were
only included where the government made
a copayment. [t is acknowledged in the
Methods sccrion that “with some drugs, the
paticnt copayment covers the total cost; in

Correction

We. apolog:sc to Dr Ganora for thc '
- errat, Sl

these instances the Commonwealth makes
no contribution to the cost and these
prescripions are not recorded in the PBS/
RPBS data” (page 566). It is also stated in
the Discussion that the PBS/RPBS captures
“much mare of the cost of the newer, more
cxpensive agents than thiazide diuretics or
f-blockers” {page 567},

We chose 1o limmit our sensitivity analysis
to the key issuc of rediswribution of agents
afier initiation of monothempy. The data we
presented allow intercsted parties to con-
duct their own further sensitivity analysss,
such as thosc suggested by Pekarsky and
Ewald. o’
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To TR EpIToR: In his cecent Commen-
tary on hastening death in terminally il
patients,' Hunt may not have fully appraci-
ated a very cogent point made in the
research by Douglas and colleagues.? The
surgeons surveyed clearly reported the
intent of their prescribing. This is contrary
o Hunt’s assertion that “Intention is
inherently subjective...compiex [and]
ambiguous”, Some surgeons gave a dose
appropriate t3 the symptoms, othets delib-
erately increased the dase beyond direct
symptomatic control, and a few deliberately
ended life, at times with no explicit request.
As Douglas points out, the dose of a
medicztion given will be an important clue
in this. Good clinical practice is abour
minimum effective dose (MEDY), not maxi-
mum administrable. dage. (MAD). This is
the case for all patients, whether they are
near the end of life or not.

Hunt also states that “The duty of
doctors is 1o strive to satisfy the wishes and
interests of their patients and their patients’
loved ones™,! This is a distwrbing comment
if left unqualitied, There is a broader
accountnbility for doctors to the commu-
nity through the Tegistration process, qual-
ity assurance and continuing education,
and che ¢riminal code. If the ardcle by
Douglas et al highlights aothing clse, it
should be clear that thete are certain
members of the medical profession who
beliceve that they are above the law and have
control over the life and death of their
patients, with no external review? It is
frightening chat such paternalism still exists,
Unfornately, the Dutch experience of
tolersting suthanasia does not appear co
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