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EDITORIALS

Molecule-to-Malady

This issue of the Journal contains another paper in the series
Molecule-to-Malady. It describes the importance of the
protein p53 in normal cell functioning and the association
between p53 mutations and some cancers. It describes also
the potential use of viruses in treatment of some cancers,
perhaps based on their cellular p53 status.

The authors are Professor Antony Braithwaite and Dr
Merilyn Hibma. Professor Braithwaite has a Personal Chair
in Pathology, Dunedin School of Medicine and heads the Cell
Transformation Group investigating p53 biology. He was the
recipient of a Howard Florey Fellowship and worked with Dr
John Jenkins, the first person to clone mouse p53. He was a
Group Leader in the John Curtin School of Medical Research

in Canberra for eight years before coming to New Zealand to
take up his current position. Dr Merilyn Hibma is a Research
Fellow in the Virus Research Unit of the Microbiology
Department, Dunedin School of Medical Sciences, and is
working jointly with Professor Braithwaite on a Marsden
funded project examining the role of p53 in cell death
mediated by viral oncogenes. Prior to her return to New
Zealand, she was a Research Fellow at the Imperial Cancer
Research Fund in London, in a group headed by Dr Lionel
Crawford, the co-discoverer of p53.

Christine Winterbourn
Deputy Editor

Yes, we have heard it all before, and we have written
editorials about it. We refer of course to the Gisborne
cervical cancer inquiry. And the Stent Report, and the
Gisborne recycled instruments saga, and Christchurch
‘gastrogate’, and the Rotorua endoscopy scare, and the
Otago breast screening debacle, and the … Do we detect a
pattern here?

‘Prediction is difficult, especially of the future’ said Neils
Bohr. Yet we believe that we can make a prediction that
WILL come true. We predict there will soon be a major
health scandal in New Zealand. It will cause outrage and
indignation. Everyone will blame someone else. Health
Professionals will have warned about it but were ignored and
vilified by the authorities, including the Ministry of Health.
An external inquiry will be demanded, but the authorities
will desperately seek an internal inquiry.

An internal inquiry will exonerate those in power. An
external inquiry (at enormous cost, and completed well past
its deadline) will subsequently find, correctly, that the system

was at fault. No one will be named specifically unless, there
is an end person involved (eg a Bottrill, or a Ramstead). The
authorities will ‘welcome’ the report, without acknowledging
blame. They will imply that the problems were caused by
those before them. They will say that many of the problems
have been recognised, the majority have already been
addressed, and with current systems would never happen
again. These same authorities will be put in charge of
monitoring the return to good standards. They will
assiduously develop a paper trail documenting attention to
all 76 recommendations, while changing their ideology not
one iota. There will be no change in personnel. The
perpetrators will remain in charge. The sycophants who
supported them will get their bonuses.

‘and it goes round and round and round in the circle game’. Joni
Mitchell.

The Editors

It won’t happen again – until next time!
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Changes in the use of hormone replacement therapy in New Zealand from 1991-

1997

Fiona M North, Senior Lecturer in Epidemiology; Katrina Sharples, Senior Lecturer in Biostatistics, Department
of Preventive and Social Medicine, University of Otago, Dunedin.

Abstract

Aims. To describe changes in the prevalence of hormone
replacement therapy (HRT) use in New Zealand women
aged 45-64 years from 1991-1997.
Methods. For each of two population-based surveys, 2000
women aged 45-64 years were randomly selected from the
electoral roll and sent questionnaires. The response rates
were 78% in 1991 and 73% in 1997.
Results. Current use of HRT increased from 12% in
1991 to 20% in 1997 (OR=2.0, 95% CI (1.6, 2.4)). In
both surveys, professional women or those with
husbands in professional occupations were more likely to
use HRT. Women in all socio-economic and educational
groups experienced a two fold increase in the use of

HRT from 1991 to 1997. The majority started HRT
primarily or partly for relief of symptoms (85% in 1991,
83% in 1997). While almost half had started it to
prevent osteoporosis in both surveys, there was a marked
increase between 1991 and 1997 in the proportion of
women who had started it to prevent coronary heart
disease (13% in 1991, 25% in 1997, p=0.0002). In each
survey, just over a quarter of women had undergone a
hysterectomy and they were 2-3 times more likely to be
using HRT than other women.
Conclusions. In New Zealand the prevalence of HRT use
has doubled in the 1990s, despite uncertainties about the
magnitude of benefits and risks of its long-term use.

NZ Med J 2001; 114: 250-3

Over the past decade recommendations for the use of hormone
replacement therapy (HRT) have extended from short-term
use (less than five years) for symptom relief to long-term use for
reducing the risk of osteoporotic fractures and coronary heart
disease. These changes were based on evidence from
randomised controlled trials that HRT increased bone density
in healthy women1 and in those with established osteoporosis.2
In contrast, evidence that HRT reduced the risk of coronary
heart disease (CHD) was based on observational studies, albeit
with remarkably consistent findings.3 Based on evidence
available in the early 1990s,4 long-term use of HRT was
recommended in New Zealand for women at high risk of
osteoporosis and possibly for those at high risk of CHD.5 It was
considered inappropriate to recommend long-term use of
HRT for other post-menopausal women when there was
insufficient evidence on efficacy and safety.

Pharmaceutical sales suggest that HRT use has been
steadily increasing in New Zealand, with the annual
prescriptions almost doubling between 1992 and 1995 (IMS
Health NZ Ltd). There is no direct information on trends in
the prevalence of HRT use in New Zealand.

Since HRT use is strongly related to the occurrence of
hysterectomy, it is important to consider this when
examining changes in HRT use. In New Zealand there are
no recent general population data on the occurrence of
hysterectomy, but international information suggests it
varies greatly between countries6 and has increased over time
in the United States.7

The current study describes changes in the prevalence of
HRT use in a representative sample of New Zealand women
aged 45-64 years from 1991 to 1997. The socio-
demographic characteristics of women who use HRT, their
reasons for using it and the regimens being used are
described. The cumulative incidence of hysterectomy in
these women is also examined.

Methods
General population postal surveys were carried out in 1991 and 1997.
Stratified random samples of 2000 women aged 45 to 64 years, were
selected from the electoral rolls. The strata were geographical regions
equivalent to the four Regional Health Authorities, with 500 women

chosen from each region. The number of women selected from the Maori
electoral rolls reflected the proportion of women who were on Maori
rolls in the relevant age group. Each woman was sent an information
sheet and questionnaire. If the questionnaire was not returned within
three weeks, up to two further questionnaires were sent. The study was
approved by the Ethics Committees of the Otago Area Health Board in
1991, and of the Southern Regional Health Authority in 1997.

The questionnaire was brief to encourage a high response rate. It
utilised questions used successfully in previously published studies.8,9  To
maintain comparability between the two surveys, only minor changes
were made to the questions on reasons for starting HRT in the 1997
questionnaire.
Definitions of the variables. Socio-economic status: Occupations were
classified using the condensed version of the British Registrar General’s
Socio-economic Groupings which gives equal weightings to income and
education. It was considered more appropriate to use a classification that
accounted for the woman’s occupation, rather than the conventional
approach of classifying a married woman by her husband’s occupation.10

Consequently a married woman was classified according to the higher
socio-economic status of either her husband’s or her own occupation,
whereas other women were classified by their own occupation.
Education: The highest level of education attained was classified into the
number of years at school, or further education or training after leaving school.
HRT: HRT was defined as the use of female hormones (oestrogens and/
or progestogens) around the time of, or after the menopause. Information
on reasons for starting HRT was obtained from a checklist of symptoms
(including hot flushes, pain or discomfort with intercourse, and mood
changes such as depression, anxiety or irritability), and preventive reasons
(reduction in risk of osteoporosis and reduction in risk of heart
problems). Women currently taking HRT were asked to provide the
name(s) of preparations used, and to indicate the pattern of use over the
past month.
Hysterectomy: All women were asked if they had undergone a
hysterectomy and/or the removal of one or both ovaries. In the analyses,
women who had undergone a hysterectomy with oophorectomy were
combined with those who had only had a hysterectomy.
Statistical analysis. Proportions of women in the various subgroups were
compared using estimates, confidence intervals and p-values adjusted for
the sampling scheme.11 To allow for age-adjusted comparisons between
subgroups and between the two surveys, a form of logistic regression was
used. This uses a pseudo-maximum-likelihood approach to estimate odds
ratios, confidence intervals and p-values adjusting for the sampling
scheme.11,12  For consistency of interpretation odds ratios are presented
even where prevalence ratios could have been calculated.

Results
Response rates were 78% (n=1543) in 1991 and 73% (n=1458) in
1997. Socio-demographic characteristics are shown in Table 1.

ORIGINAL ARTICLES
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Age distribution in the 1991 survey was very similar to that of the
1991 census. The difference in age distribution between the two
surveys partially reflects underlying changes in the population,
the proportion of women aged 60-64 years changing from 23%
in the 1991 census to 19% in the 1996 census. In 1997 fewer
study participants had less than three years of secondary school
education, and more were in paid employment than in 1991.
Other socio-demographic characteristics were similar in the two
surveys.

Table 1. Socio-demographic characteristics of  the study participants
in 1991 (n=1543) and 1997 (n=1458).

1991 1997
n (%*) n (%*)

Age (years)
45-49 451 (29.2) 500 (34.5)
50-54 414 (26.8) 400 (27.5)
55-59 351 (23.1) 352 (24.0)
60-64 327 (21.0) 206 (14.1)
Not stated 0 0

Ethnicity
European 1432 (93.3) 1322 (91.3)
Maori 71 (4.8) 87 (6.1)
Other 31 (1.9) 42 (2.7)
Not stated 9 6

Marital status
Married 1219 (79.3) 1134 (78.3)
Separated/divorced 139 (8.9) 188 (12.7)
Widowed 130 (8.4) 76 (5.3)
Never married 52 (3.4) 54 (3.7)
Not stated 3 6

Employment status
Full time paid employment 496 (32.0) 568 (39.0)
Part time paid employment 305 (20.0) 343 (23.7)
Upaid work in the home 299 (19.6) 189 (12.8)
Retired 317 (20.5) 187 (12.7)
Unemployed 49 (3.3) 28 (2.0)
Permanently unable to work/ill 40 (2.6) 59 (4.2)
Other† 31 (2.1) 80 (5.5)
Not stated 6 4

Socio-economic status‡

Professionals 156 (10.7) 125 (9.0)
Employers/managers 277 (18.8) 280 (20.4)
Other non-manual 571 (39.3) 589 (42.8)
Skilled manual 302 (21.5) 214 (16.1)
Semi-skilled manual 112 (7.7) 124 (9.2)
Unskilled manual 29 (2.0) 34 (2.5)
Not available 96 92

Highest level of education
Tertiary§ 297 (19.3) 373 (25.5)
Vocational training 197 (12.4) 172 (11.8)
Secondary >2 years 563 (36.8) 596 (41.4)
Secondary <=2 years 479 (31.4) 306 (21.4)
Not stated 7 11

*Percentages have been weighted to account for the stratified sampling. †Includes
voluntary work and study. ‡Married women were classified by the highest of their
own or their husband’s occupation into Registrar General’s Socio-economic
Groupings. Women who were not currently married and did not state an
occupation could not be classified. §University, Polytechnic or Teachers College.

The proportion of women who had ever used HRT
increased from 19% in 1991 to 32% in 1997 (age-adjusted
OR 2.1, 95% CI (1.7, 2.5)). The prevalence of current HRT
use increased from 12% in 1991 to 20% in 1997 (age-adjusted
OR 2.0, 95% CI (1.6, 2.4)) (Table 2). Overall 26% (95% CI
(24%, 28%)) of women in 1991 and 27% (95% CI (25%,
29%)) in 1997 had undergone a hysterectomy. Women who
had undergone a hysterectomy and in those who had not. In
both surveys, women who had had a hysterectomy were 2-3
times more likely to be currently using HRT than women
who had not.

The prevalence of current HRT use among women with
different socio-demographic characteristics is presented in Table 2.
In 1991 the highest prevalence was in women aged 50-54 years. By

1997 the age distribution of users had changed (p for
interaction=0.002). HRT use was now similar in the three older
age groups (50-64 years) and significantly greater than women
aged 45-49 years (OR=2.8, 95% CI (2.1, 3.9)). The prevalence of
current HRT use among European women was at least twice that
of Maori, with an increase from 12% in 1991 to 21% in 1997 (age-
adjusted OR=2.1, 95% CI (1.7, 2.6)). In contrast, there was no
evidence of an increase in use among Maori women (age-adjusted
OR=1.7, 95% CI (0.5, 6.0)), although the numbers were small. In
both surveys, professional women or those with husbands in
professional occupations were more likely to be currently using
HRT than other women. However, the increase in use of HRT
from 1991 to 1997 was similar in all socio-economic and
educational groups. There were no substantial regional differences
in the use of HRT, but the increase in HRT use over time in the
Midland region appeared less than in other regions.

In 1997 HRT was most likely to be first prescribed by a
general practitioner (75%), followed by a gynaecological
specialist (20%), a family planning specialist (1.5%) and other
medical practitioners (3%). A similar distribution of initial
prescribers was observed in 1991. In both surveys there were no
regional differences in the distribution of initial prescribers.

While the majority of women (85% in 1991 and 83% in
1997) had started HRT to relieve symptoms, almost half were
also taking it to prevent osteoporosis. The greatest change in
the reasons for its use was to prevent coronary heart disease
(from 13% in 1991 to 25% in 1997, p=0.002) (Table 3).

The HRT regimens used changed significantly between
1991 and 1997 (p<0.001)(Table 3). There was an increase in
the proportion of current users on continuous low dose
progestogen (0.4% in 1991, to 29% in 1997). Among women
with an intact uterus, the proportion of women who used
oestrogen alone decreased from 33% in 1991 to 11% in 1997.
Of the women who had undergone a hysterectomy, 21% in
1991 and 15% in 1997 were using combinations of oestrogen
and progestogen.
Combining data from both surveys, 102 (13%) of those who had
had a hysterectomy also had both ovaries removed. Bilateral
oophorectomy without a hysterectomy was uncommon (n=6).
The mean (±SD) age at the time of hysterectomy was similar in
1991 (43±6.7) and 1997 (42±7) years (p=0.1). A similar
proportion of women had undergone hysterectomy in all ethnic,
socio-economic and educational categories in both surveys (all
p>0.1). There were no regional differences in the cumulative
incidence of hysterectomy (p>0.1 in both 1991 and 1997). The
only significant increase in the cumulative incidence of
hysterectomy was among women aged 60-64 years, from 23% in
1991 to 36% in 1997 (OR 1.9, 95%CI (1.3, 2.7)).

Discussion
This study indicates that HRT use almost doubled in New
Zealand from 1991 to 1997, with 20% of women aged 45-64
years using HRT in 1997. The increase was observed among
women in all socio-economic and educational groups and was
greater among older women. The prevalence of use in New
Zealand was low in 1991 compared with Australia,8,13 the
United States14,15 and most Nordic countries,16 and similar to
data from the United Kingdom.17 In New Zealand there were
minimal socio-economic differences in HRT use, except that
professional women were more likely to use HRT. In
contrast, socio-economic differences have been observed in
Australia and the United States, with higher use among
women in higher socio-economic or educational groups.8,14,15

In both surveys, Maori women were strikingly less likely to
use HRT. Cultural differences in menopausal experiences and
attitudes towards medical intervention may be important.18

The majority of women started HRT for symptom relief.
Almost half were using it to prevent osteoporosis, and the
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Table 2. Proportion of women currently using HRT by socio-demographic characteristics in 1991 and 1997.

Currently using HRT
1991 1997 Age-adjusted

odds ratio*
Proportion Age-adjusted Proportion Age-adjusted comparing

odds ratio* odds ratio* 1997 to 1991
(95% CI) (95% CI) (95% CI)

Overall (proportion, 95% CI) 11.5 (10.0, 13.2) 20.3 (18.3, 22.4) 2.0 (1.6, 2.4)

Age
45-49 8.8 1.0 10.7 1.0 1.2 0.8, 1.9)
50-54 17.5 2.2 (1.4, 3.3) 24.4 2.7 (1.9, 3.9) 1.5 (1.1, 2.2)
55-59 11.2 1.3 (0.8, 2.1) 27.7 3.2 (2.2, 4.7) 3.0 (2.0, 4.6)
60-64 7.8 0.9 (0.5, 1.5) 23.1 2.5 (1.6, 3.9) 3.6 (2.1, 6.0)
p-value <0.001 <0.001

Ethnicity
European 11.9 1.0 21.3 1.0 2.1 (1.7, 2.6)
Maori 6.2 0.5 (0.2, 1.2) 8.2 0.3 (0.2, 0.8) 1.7 (0.5, 6.0)
Other 2.5 0.2 (0.03, 1.5) 9.7 0.4 (0.1, 1.2) 2.6 (0.2, 28.1)
p-value 0.07 0.003

Socio-economic status
Professionals 16.3 1.0 32.1 1.0 2.2 (1.2, 4.1)
Employers/managers 11.6 0.6 (0.4, 1.1) 19.7 0.5 (0.3, 0.9) 1.9 (1.2, 3.2)
Other non-manual 10.3 0.6 (0.3, 1.0) 20.2 0.6 (0.4, 0.9) 2.3 (1.7, 3.3)
Skilled manual 10.9 0.6 (1.3, 1.0) 16.5 0.4 (0.2, 0.7) 1.7 (1.0, 2.9)
Semi-skilled manual 8.9 0.5 (0.2, 1.1) 18.7 0.4 (0.2, 0.8) 2.3 (1.0, 5.5)
Unskilled manual 10.6 0.6 (0.2, 2.3) 17.8 0.4 (0.2, 1.2) 1.4 (0.3, 5.8)
p-value 0.4 0.03

Education
Tertiary 13.8 1.0 18.5 1.0 1.4 (0.9, 2.2)
Vocational training 17.0 1.4 (0.8, 2.3) 25.9 1.4 (0.9, 2.2) 1.6 (0.9, 2.8)
Secondary >2 years 10.7 0.7 (0.5, 1.7) 21.8 1.2 (0.9, 1.7) 2.5 (1.7, 3.5)
Secondary <=2 years 9.0 0.6 (0.4, 1.0) 16.2 0.7 (0.5, 1.1) 1.9 (1.2, 3.0)
p-value 0.02 0.05

RHA region†
Northern 10.1 1.0 19.0 1.0 2.0 (1.3, 3.2)
Midland 12.2 1.2 (0.8, 2.0) 15.6 0.8 (0.5, 1.2) 1.4 (0.9, 2.1)
Central 10.3 1.0 (0.6, 1.6) 24.2 1.4 (1.0, 2.1) 2.8 (1.9, 4.3)
Southern 13.0 1.3 (0.8, 2.0) 22.3 1.2 (0.8, 1.8) 2.0 (1.4, 3.0)
p-value 0.5 0.01

*Crude odds ratios are presented for age groups. †RHA - Regional Health Authority.

Table 3. Reason given for starting HRT and type of regimen for current HRT users in 1991 and 1997.

1991 1997
%(95% CI) %(95% CI) p-value

Reason for starting HRT*
All current users:

Symptom relief 85.1 (78.8, 89.7) 82 (77.6, 86.5) 0.5
Prevention 42.3 (35.1, 49.9) 48.7 (42.9, 54.5) 0.2

Osteoporosis 43.2 (35.9, 50.8) 47.8 (42.0, 53.7) 0.3
Heart disease 12.9 (8.6, 18.8) 25.1 (20.4, 30.6) 0.002

With hysterectomy
Symptom relief 83.6 (74.4, 89.9) 81.3 (74.0, 86.9) 0.7
Prevention 46.4 (36.3, 56.9) 44.9 (36.9, 53.3) 0.8

Osteoporosis 46.4 (36.3, 56.9) 44.0 (35.9, 52.4) 0.7
Heart disease 15.1 (9.1, 24.2) 27.4 (20.6, 35.5) 0.03

Without hysterectomy
Symptom relief 86.7 (77.4, 92.6) 83.6 (76.5, 88.9) 0.5
Prevention 37.7 (27.8, 48.6) 52.3 (44.1, 60.3) 0.04

Osteoporosis 39.3 (29.1, 50.5) 51.4 (43.2, 59.6) 0.09
Heart disease 10.1 (5.3, 18.6) 23.0 (16.7, 30.7) 0.02

Type of regimen†
All current users

Combined sequential 42.4 (35.2, 49.9) 24.1 (19.5, 29.4)
Combined continuous 0.4 (0.01, 2.9) 29.0 (24.0, 34.6) <0.001
Unopposed 57.2 (49.7, 64.4) 46.9 (41.1, 52.7)
Not stated 0 2

With hysterectomy
Combined sequential 21.1 (13.8, 30.9) 8.8 (5.0, 15.0)
Combined continuous 0 6.5 (3.4, 12.2) 0.003
Unopposed 78.9 (69.1, 86.2) 84.7 (77.6, 89.9)
Not stated 0 1

Without hysterectomy
Combined sequential 66.6 (55.5, 76.1) 38.7 (31.2, 46.7)
Combined continuous 0.9 (0.1, 6.1) 50.5 (42.5, 58.6) <0.001
Unopposed 32.6 (23.1, 43.6) 10.8 (6.6, 17.3)
Not stated 0 1

*Women could give more than one reason. p-values compare the proportion who gave each reason in 1991 and 1997. †Categories are mutually exclusive (percentages sum to
100), so p-values compare the distribution in 1991 to that in 1997.
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proportion using it to prevent CHD increased from 13% to
25% between the two surveys. These changes reflected
accumulating evidence on the benefits and risks of long-term
use of HRT. There was strong evidence from randomised
controlled trials that HRT reduced the frequency and
intensity of hot flushes19 and the severity of vaginal
symptoms  related to the menopause.20 Since the surveys
were conducted, randomised controlled trials have shown
that HRT not only increases bone density, but also reduces
the risk of fractures.2,21 At the time of the surveys, it was
unclear whether increased bone density was maintained into
old age after HRT was stopped.22 More recent evidence
suggests that bone density is similar in women who delay
initiation of HRT until after 60 years, compared with those
starting it immediately after the menopause.23 At the time of
the surveys, observational studies of CHD consistently
reported a 35% reduction in the risk of cardiovascular events
with HRT.3,4 These findings need to be interpreted
cautiously given that women who use HRT tend to be
healthier and have fewer cardiovascular risk factors.3,24 Two
randomised controlled trials have recently reported no
reduction in cardiovascular events or progression of
coronary artery atherosclerosis with HRT.25,26

Evidence regarding possible risks of long-term use of HRT
also needs to be considered. Data from 51 observational studies
suggest HRT used for less than five years does not increase risk
of breast cancer. However, use of longer duration (average
eleven years) was associated with a 35% increase in risk.27

Long-term use of HRT is also associated with an
approximately ten fold increase in risk of endometrial cancer28

which is substantially reduced by the addition of either cyclic or
continuous progestogens.29,30 In New Zealand between 1991
and 1997, there was a large increase in the use of low dose
continuous progestogen with oestrogen. Women are likely to
find this regimen more acceptable with minimal menstrual
bleeding and fewer progestogen-related side-effects.

In these surveys a quarter of women aged 45-64 years had
undergone a hysterectomy. This is similar to data from an
earlier New Zealand study31 and also to data from Australia.32-

34 It is reassuring that in these surveys, only 13% of those who
had undergone a hysterectomy had also had a bilateral
oophorectomy. The situation is different in the United States
where a third of women who have had a hysterectomy before
the age of 45 years and two thirds who had a hysterectomy
after the age of 45 years have had a bilateral oopherectomy
despite the likely absence of ovarian pathology.35 As in other
studies, women who had undergone a hysterectomy were 2-3
times more likely to use HRT compared with other
women.8,9,13,14,36 Surprisingly about 20% of these women were
on combined therapy rather than oestrogen only.

This analysis was based on two general population surveys
with relatively high response rates, but it is possible that the
health behaviour of non-responders may be different. If the
use of HRT was lower among non-responders, the
prevalence of HRT use may have been over-estimated. Any
resulting selection bias would not affect comparisons of the
1991 and 1997 data. In these postal surveys women provided
detailed information on their HRT regimen, including a
record of actual use over the previous month. The
information on HRT was not compared with information
from the relevant  medical practitioners. Given anticipated
poor compliance with the prescribed treatment,37 it could be
argued it was more appropriate to obtain information on the
use of HRT from the women themselves rather than from
medical records. However, in the United States, there are
reports of reasonable agreement between information on
current use of HRT from self-reports and medical records.38

In conclusion, this study demonstrates a two-fold increase in
the use of HRT in New Zealand in the 1990s. This increase

occurred before there was evidence from randomised
controlled trials that long-term use of HRT reduced the risk of
fractures in healthy women. All the evidence that HRT reduced
the risk of cardiovascular events was from observational studies
with potential sources of bias. Since these surveys were
conducted, evidence from two randomised controlled trials
does not support a reduced risk of CHD with HRT use.
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Review of total hip replacement. The Middlemore Hospital experience, 1980-1991

PC Poon, Orthopaedic Registrar; J Rennie, Research Nurse; DH Gray, Orthopaedic Surgeon, Department of
Orthopaedic Surgery, Middlemore Hospital, Auckland.

Abstract

Aim. To determine the outcome of 1951 total hip
arthroplasties performed between 1980 and 1991 at
Middlemore Hospital.
Methods. An independent retrospective review was carried
out between 1993 to 1995 giving a minimum follow-up of
two years. Useable data were obtained for 96.8% of cases.
Results. The overall wound infection rate was 3.4%
(n=65), and of these seven (10.8%) required revision. The
revision rate for infection for all patients was 1.16% (n=22).
The in-hospital dislocation rate was 2.6% (n=49), and of
these five (9.8%) required revision. Patient pain, activity
and satisfaction were acceptable. Revision was required for

NZ Med J 2001; 114: 254-6

163 patients (8.7%), mainly for loosening. A survival
analysis of the commonly used implants at seven years
matched results from other studies. (Stem survival:
Spectron 99.5%, Charnley 95.6%. Cup survival: Spectron
97.9%, Charnley 98.1%). Analysis of outcome predictors
showed that youth and weight both influence the rate of
revision.
Conclusions. Results in terms of patient satisfaction and
revision rates were comparable with other published series.
The wound infection rate was higher than desirable, but
not unexpected in view of the number of surgeons involved
(73) and the lack of special theatre facilities.

The modern era of total hip replacement began in the 1960s
with Sir John Charnley at Wrightington. The first centre to
be licensed for this procedure outside the United Kingdom
was Middlemore Hospital, where it was introduced by the
late John Morris and Ross Nicholson in 1967. The purpose
of this paper was to review all primary total hip replacements
carried out at Middlemore Hospital between 1980 and 1991.
Revision procedures were excluded.

Methods
The Orthopaedic Department at Middlemore Hospital has maintained a
separate operation coding file since 1975, and this was used as the patient
source. A total of 1951 primary hip joint replacements were performed in
this twelve year period, and useable data were obtained on 1889 patients
(96.8%). The review was carried out between 1993 and 1995. A part time
research nurse was employed to carry out all practical aspects of this study
in order to obtain an independent assessment of outcome. Ethical
approval was obtained and all surgeons in the department co-operated.
Data collected from the clinical files were correlated with three sets of
further findings. These were completion of the Harris1 and Hip Society
Questionnaires,2 independent physical examination by the research nurse,
and a radiographic review. The first endpoint was surgical revision, which
was defined as removal, exchange or modification of a component of the
hip. For patients who died, the status of the hip joint at death was
determined either from the case records, or by contact with relatives or
caregivers. For patients who did not undergo revision, status was
determined at the time of review, or from notes made at last contact. The
radiographic review will be the subject of a separate publication. Data are
presented as mean ±SD.

Results
A total of 1666 patients had 1951 total hip joint
replacements performed, and useable data were obtained on
1889 hips (96.8%).  Of these, 163 hips have required
revision and 138 of these patients were alive at the time of
review. The mean time to revision was 5.71 ± 3.75 years. For
the 1726 hips which were not revised, the mean follow-up
time was 6.08 ±3.60 years. At review, 1235 of these hips were
in surviving patients, and 1179 were traced (95.5%): the
mean follow-up time was 6.54 ± 3.59 years (2-15 years). For
the 517 hips in patients who died, 25 were revised and 492
were not revised, the status of the hip at death being
determined for all patients.

There were 790 hip joint replacements performed in
males and 1099 in females. Most patients were European
(1703), 105 were Maori, 14 Pacific Island and 67 of other
races. The left hip was operated on 889 times and 1000
operations were done on the right. The average age at

operation was 66.5 ±12 years (range 17-98 years). The
diagnosis was osteoarthritis for 1209 hips, rheumatoid
arthritis for 142, dysplasia for 43, fracture for 414, previous
sepsis for ten, trauma for sixteen, and other diagnoses for 55.
There were nine types of implant used, but the majority
were either Charnley or Spectron. The operations were
performed by 73 surgeons.

Within the first three months 29 (1.5%) patients died.
The mortality rate was significantly higher in patients with
femoral neck fracture (eleven deaths, 2.7%) compared with
patients with other diagnoses, where there were eighteen
deaths (1.2%) (χ2 p<0.05).

Post-operative deep vein thrombosis (DVT) was
diagnosed clinically in nineteen patients (1.0%), and
pulmonary embolism in twelve patients (0.6%). There were
eight deaths within three weeks post operatively of which
five were attributed to pulmonary embolism (0.26%, 1 in
400). There were fifteen cases of post-operative nerve palsy
(0.8%). Twenty patients had other miscellaneous, infrequent
complications (1.1%).

There were 49 post-operative in-hospital dislocations
(2.6%). Of these five required revision (9.8%) for recurrent
dislocation. There was no correlation between implant head
size and the incidence of dislocation. The dislocation rate
was significantly greater in patients with femoral neck
fracture (6.8%) compared with other patients (1.4%) (χ2

p<0.001).
A total of 65 patients (3.4%) had a wound infection,

(defined as discharge of pus from the wound) of  whom
seven (10.8%) went on to removal of the implant. In total
22 (1.16%) were revised for deep infection which can
present after a gap of several years. In two patients where
the infection commenced at ten and twelve years post
operatively, there was clear evidence of secondary infection
from events occurring at these times. While these patients
are included in the revision figures, they are not included
in the hospital infection rate. Therefore a total of 20
patients (1.06%) required hip revision for possible hospital
infection, and eight occurred within two years (0.4%). The
remaining twelve revisions for possible nosocomial
infection were scattered in incidence over the next eight
years. If it is accepted that only the eight patients
undergoing revision in the first two years for infection
were truly nosocomial in origin, the hospital infection rate
leading to revision was 0.42%.
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A total of 163 patients (8.7%) have had revisions, and one
patient needed revision for loosening but was not fit for
operation due to a malignancy. Of these, 112 hips were
revised for loosening, 22 for infection and sixteen for either
early or late dislocation. Two hips were revised for fractures
of Charnley stems, and five for periprosthetic femoral
fractures. Six revisions were performed for other reasons.

Implant survival is presented as Kaplan-Meier plots3

(Figures 1 and 2). The calculation compensates for patients
lost or dead in each year so that the graph represents the
probability of survival of the implant each year post
operation. In these graphs, only implants removed for
loosening are considered. The 95% confidence limits are
shown: there were no significant differences between the
two devices. Several factors that may affect loosening were
assessed using logistic regression. Younger (p<0.001) and
heavier patients (p<0.03) were more likely to require revision
using cemented implants (Charnley and Spectron) and cup
revision was more common in females (p=0.01).

Patients who were seen and examined also independently
completed the Harris1 and Hip Society questionnaires.2 The
Harris data showed a median score of 84 (mean 80) out of a
maximum of 100. The Hip Society has a system of assessing
each parameter separately, but no score is awarded.
Assessment of pain and levels of activity are shown in Table
1. 85% of patients had either no or slight pain at review, and
55% had an activity score four or better. Patient satisfaction
was determined by the patient and the information was
given to the independent research nurse, not to the
surgeons. Participants were assured that only their
interpretation of reality was expected. In terms of patient
overall satisfaction, 91.5% were satisfied with the increased
function, 94% with the decrease in pain, and the global
satisfaction rate was 95%.

Table 1. – Hip society pain and activity scales.

Rating Pain Activity
1 591 52% 22 2%
2 379 33% 152 13%
3 157 14% 339 30%
4 10 1% 466 42%
5 136 12%
6 15 1%

Total 1227 1130

Pain Scale: 1=None, 4=Severe Pain.
Activity Scale: 1=Bedridden, 6=Heavy Labour.

The numbers of patients recorded at each level are shown; other factors affected
the activity of some, reducing the total available for grading.

Discussion
Total hip joint replacement surgery started in this institution
with the Charnley implant in 1967. The Spectron implant
was introduced in 1985. This study reviewed our experience,
quantified complication rates, completed a survival analysis
of the most common implants, and identified outcome
predictors.

The DVT rate as detected clinically was 1.0%. Neuman4

diagnosed DVT clinically in 8.3% of patients. In a previous
publication, the senior author has shown that the
venographically proven DVT rate at this institution for total
hip replacement was 17.5%.5 The post-operative death rate
from pulmonary embolism in the present study is much
lower than the old quoted rate of 2%6 and is consistent with
other ‘modern’ series.7 The clinically diagnosed nerve palsy
complication rate was 0.8%, all fifteen cases being sciatic
nerve palsies. This is very similar to other series (0.6-1.3%).8

The post operative wound infection rate in this series was
3.4%. This is slightly higher than in other series, although
comparison is difficult given the different operative
conditions. Surgery in this institution was performed under
conventional operation theatre conditions with no lamina
airflow and no body exhaust suits. All but sixteen patients
had intravenous prophylactic antibiotics and in these there
were no infections. The cement used had no impregnated
antibiotics.

Schulte et al9 had a deep infection rate of 2% without the
use of systemic antibiotics or body exhaust systems. Lidwell10

summarised data showing that prophylactic antibiotics had
an effect independent of clean air systems and laminar flow
devices, and the use of all three can reduce the rate of sepsis
to 0.2%. Other series11-13 also report lower deep infection
rates (<1%) when these additional measures are used. Of the
65 patients with clinical wound infections, in our series,
seven went on to have revision. The overall rate of revision
for deep infection was 1.16%, including late infections. The
implant removal rate in the 1980’s for infection in the
United States has been estimated at 2.2%, and the

Figure 1. Kaplan-Meier plot of cup survival for loosening of the
Spectron and Charnley implants with 95% confidence limits shown
for each implant as fine continuous lines. The plot for the Spectron
implant is foreshortened to seven years as the numbers surviving
beyond this time render the data unreliable.

Figure 2. Kaplan-Meier plot for stem survival for loosening
constructed as for Figure 1. In both graphs the 95% confidence
limits overlap indicating no significant differences in either cup or
stem survival for these implants.
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difficulties of separating late presenting primary infections
from secondary infections have been emphasised.14,15

The hospital dislocation rate in this series was 2.6%,
which is less than in some series.9,16 Just under 10% of
these required revision. Wrobleski  and Siney13 found
17.5% of such patients progressed to revision. There were
nine types of implants used during this twelve year review
period, but the majority were either Charnley or Spectron,
and the dislocation rate was independent of head size.
However, the dislocation rate was significantly greater in
patients with femoral neck fractures, and this is consistent
with other series.17

Our revision rate of 8.6% is similar to that in other series
with similar follow up.4,9 The most common reason for
revision in this study was loosening (66%), a ratio similar to
that in other studies.9 There was a 0.995 probability of
survival of the Spectron stem at seven years. Indeed, only
one of 639 Spectron stems had to be revised for loosening.
The results with the Charnley stem showed a 0.956
probability of survival at seven years: the difference was not
significant. However, the Charnley stem was inserted with
so called first generation cementing techniques which were
less rigorous than the second generation techniques used for
the Spectron implant. The corresponding survival curves for
the cup showed that at seven years the Spectron cup had a
probability of survival of 0.979 and Charnley cup 0.981. Our
results are similar to those of the Swedish joint registry,
although Schulte et al9 had better survival of Charnley
implants at eight years (98%). We await the long-term
results of our Spectron implants.

Outcome predictors for aseptic loosening were assessed.
Data in this series showed that youth and weight affect the
loosening rate, as was found by others.9,18,19  Schurman et al20

has noted that patients weighing more than 75.2 kg had an
increased risk of revision for loosening. Numerous authors
have reported increased risk of aseptic loosening and
revision in males.18,19 The increased cup loosening we
observed in females appears to be a new finding. Our data
suggest that it is body weight rather than gender which
causes loosening. A recent meta-analysis  confirms this
view.21 Patients weighing more than 75-80kg need to
understand their increased risk of loosening, a process  most
likely caused by increased polyethylene wear particle
production.22 Increased physical activity is likely to be the
cause of loosening in younger people.

Our clinical results were satisfactory. On the Hip Society
rating scale 85% of patients had either no, or slight pain at
last review, a similar number could do at least white collar
type work or light house keeping, and 55% can do at least
light labour work. More than 90% of patients were satisfied
with their outcome. Other authors4,13 report good long term
clinical results.

Our data suggest there is a 1:235 chance of dying in the first
three post operative weeks after total hip replacement, and a
1:242 chance of sustaining a dislocation in hospital. There is a
risk of about 1:100 of getting an infection (which may occur
in hospital or later) which leads to removal of the implant.
Young patients (under 50 years) and those over 75kg should
be warned of the increased risk of implant loosening.

Acknowledgements. Special acknowledgement is due to  J Rennie who did
all of the practical work before being tragically killed in a motor vehicle
accident. This research was supported by Middlemore Hospital Trust funds.
Smith and Nephew Richards Ltd, who supplied the Spectron implant,
contributed to these funds, but did not support the research directly. The
study was not done at their request, and the Company played no part in  study
design, or in preparation of this paper. None of the authors received  reward
from any implant company as part of this work. The senior author has
subsequently received assistance to attend a meeting where these results were
presented. We thank Joanna Stewart, Department of Community Medicine,
University of Auckland for statistical advice.

Correspondence. Mr DH Gray, Department of Orthopaedic Surgery,
Middlemore Hospital, Private Bag 93311, Otahuhu, Auckland 6.

1. Harris WH. Traumatic arthritis of the hip after dislocation and acetabular fractures:
treatment by mold arthroplasty. An end-result study using a new method of result evaluation.
J Bone Joint Surg Br 1969; 51A: 737-55.

2. Johnston RC, Fitzgerald RH, Harris WH et al. Clinical and radiographic evaluation of total
hip replacement. J Bone Joint Surg Br 1990; 72A: 161-8.

3. Kaplan EL, Meier P. Non parametric estimation from incomplete estimations. J Am Stat
Assoc 1958;53: 457-81.

4. Neuman L, Freund KG, Sorenson KH. Long-term results of Charnley total hip replacement.
J Bone Joint Surg Br 1994; 76B: 245-50.

5. Gray DH, Mackie CEJ. Detection of deep venous thrombosis by impedance
plethysmography in hip surgery patients. Aust NZ J Surg 1982; 52: 569-72.

6. Coventry MB, Nolan DR, Beckenbaugh RD. “Delayed” prophylactic anticoagulation: a study
of results and complications in 2012 total hip arthroplasties. J Bone Joint Surg Br 1973; 55A:
1487-92.

7. Warwick D, Williams MH, Bannister GC. Death and thromboembolic disease after total hip
replacement. J Bone Joint Surg Br 1995; 77B: 6-10.

8. Lewallen DG. Neurovascular injury associated with hip arthroplasty. J Bone Joint Surg Br
1997; 79A: 1870-80.

9. Schulte KR, Callaghan JJ, Kelley SS, Johnston RC. The outcome of Charnley total hip
arthroplasty with cement after a minimum twenty-year follow-up. J Bone Joint Surg Br 1993;
75A: 961-74.

10. Lidwell OM. Clean air at operation and subsequent sepsis in the joint. Clin Orthop 1986;
211: 91-102.

11. Garvin KL, Hanssen AD. Infection after total hip arthroplasty. J Bone Joint Surg Br 1995;
77A: 1576-84.

12. Shutzer SF, Harris W. Deep-wound infection after total hip replacement under
contemporary aseptic conditions. J Bone Joint Surg Br 1988; 70A: 724-7.

13. Wroblewski BM, Siney PD. Charnley low-friction arthroplasty of the hip. Clin Orthop 1993;
292: 191-201.

14. Masterton EL, Duncan CP. Treatment of infection at the site of total hip replacement. J
Bone Joint Surg Br 1997; 79A: 1740-9.

15. Sculco P. The economic impact of infected total joint arthroplasty. Am Acad Orthop Surg Int
Course Lect 1993; 42: 39-51.

16. Paterno SA, Lachiewicz PF, Kelley SS. The influence of patient-related factors and the
position of the acetabular component on the rate of dislocation after total hip replacement. J
Bone Joint Surg Br 1997; 79A: 1202-10.

17. Taine WH, Armour PC. Primary total hip replacement for displaced subcapital fractures of
the femur. J Bone Joint Surg Br 1985; 67B: 214-7.

18. Johnson R, Franzen H. Combined survivorship and multivariate analyses of revisions in 799
hip prostheses. J Bone Joint Surg Br 1994; 76B: 439-43.

19. Kavanagh BF, Wallrichs S, Berry D et al. Charnley low-friction arthroplasty of the hip. J
Arthroplasty 1994; 9: 229-34.

20. Schurman DJ, Bloch DA, Segal MR, Tanner CM. Conventional cemented total hip
arthrophasty. Clin Orthop 1989; 240: 173-9.

21. Young NL, Cheah D, Waddell JP, Wright JG. Patient characteristics that affect the outcome
of total hip arthroplasty: a review. Can J Surg 1998; 41: 185-95.

22. Ritter MA, Zhou H, Keating CM et al. Radiological factors influencing femoral and
acetabular failure in cemented Charnley total hip arthroplasties. J Bone Joint Surg Br 1999;
81B: 982-6.

Golden rice to aid poor
Monsanto Co. said last week that it would give away certain patent rights to speed the use of a genetically modified rice that could save millions of
malnourished children in poor countries from dying or going blind.

The company said it would grant patent licenses at no charge to the developers of “golden rice,” a variety of genetically modified rice enriched in beta
carotene, the building block of Vitamin A. More than a million children weakened by Vitamin A deficiency die every year, and at least 300 000 more go
blind.

Monsanto has been battered in recent years by controversy over its development of genetically altered crops, which some environmentalists fear could
lead to unforeseen ecological damage. The company, though, is trying to seize the high ground and demonstrate that agricultural bio-technology can be
used for good.

Justin Gillis. Guardian Weekly 10-16/8/2000.
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Abstract

Aims. To compare the sociodemographic characteristics
and the mental and physical health status of lone and
couple mothers, and to explore possible contributing
factors to any differential health status identified.
Methods. Data from the 1996/97 New Zealand Health Survey
were analysed. Lone and couple mothers were compared
according to sociodemographic factors, health risk behaviours
and three medical conditions. Their self-reported health was
measured and compared using the SF-36 questionnaire.
Multivariate analyses were performed to explore the possible
contributing factors to any health disadvantage identified.
Results. Lone mothers (n=721) were more likely to be
Maori, to have lower family incomes, lower educational

qualifications and to live in more deprived areas. There
were no significant differences between lone and couple
mothers in their prevalence of probable asthma and
diagnosed diabetes mellitus, or in their self-reported
physical health status after adjustment for socioeconomic
variables. However, lone mothers had higher rates of ever
having been on medication for hypertension (OR=2.3; 1.2-
4.1), and significantly worse self-reported mental health
which persisted after adjustment for differences in
socioeconomic and other factors.
Conclusions. These findings suggest that lone mothers are
a vulnerable group and special consideration should be
given to them if inequalities in health are to be addressed.

NZ Med J 2001; 114: 257-60

27% of all families with dependent children in New Zealand
are headed by a lone parent. Over the past 25 years, this
proportion has approximately trebled.1 Although lone parents
make up a heterogeneous group in New Zealand, many share
certain characteristics. The vast majority are women, many live
in poverty, are dependent on government benefits or work in
low paid occupations and have poor access to affordable, quality
childcare.1 This combination of factors makes lone parents a
particularly vulnerable group. There is however, little published
information on the health of lone parents in New Zealand.
Internationally, lone parents have been found to have higher
rates of mortality,2,3 poorer subjective assessments of general
health4-7 and poorer mental health.1-8

This paper is based on data collected in 1996/97 for the
New Zealand Health Survey. This survey of nearly 8000 adult
respondents collected health-related information including
the Short Form 36 (SF-36) questionnaire which is one of the
most widely used instruments designed to measure health-
related quality of life.8 It is not a diagnostic instrument but
measures physical and mental aspects of self-reported health.
Studies of health and well being have found that lone
parenthood appears to affect men differently from women.5,6,9

Because of these differences, and the fact that the number of
lone fathers was too small to provide stable estimates, only
data on lone mothers were analysed for this paper.

This paper aimed firstly, to describe the key sociodemographic
characteristics of lone mothers in New Zealand: secondly, to
measure the mental and physical health status of lone mothers
and compare it with couple mothers primarily using the results
from the SF-36 questionnaire, but also looking at rates of three
chronic diseases: thirdly, to explore possible contributing factors
to any differential self-reported health status between lone and
couple mothers including the relatively poor socioeconomic
circumstances among lone mothers, their health risk behaviours
and chronic medical conditions. This final aim was not directed
as “explaining away” any health disadvantage of lone mothers,
but at looking for potential explanations so that policy might
better address it.

Methods
Survey methods. Full details are published elsewhere.10 In brief, the
population for the Survey was defined as the usually resident, non-

institutionalised, civilian population residing in private households. The
sampling frame used a clustered, stratified design based on geographic areas
called primary sampling units (PSUs) defined by meshblock boundaries.
The final sample size was 7862 (response rate 73.8%), including 823 lone
parents. Lone mothers (n=721) were defined as women living alone with
dependent children (not necessarily their own). Dependent children were
under eighteen years and not in full-time employment. Data were collected
over a one-year period using a face-to-face interview, followed by written
questionnaires (SF-3611 and AUDIT12).
Short Form-36 (SF-36). This consists of 36 questions grouped into eight
scales measuring different aspects of self-reported health.13 Rather than carry
out regression analyses on all eight scales, the two scales which correlated
most strongly with the physical and mental health components of the SF-36
were used as the main dependent variables. These are the Physical
Functioning and Mental Health scales respectively. The SF-36 was scored
using conventional methods,11 and the psychometric performance of the SF-
36 amongst New Zealanders was found to be generally good.14

Categorical covariates. The independent variables included in the linear
regression models, identified in previous research as contributing to the
disparities in health status between couple and lone mothers, were
socioeconomic status, health risk behaviours and chronic medical
conditions. Socioeconomic status was measured using two individual level
indicators, education and annual family income equivalised using the
Revised Jensen Equivalence Scale15; and an area-based index of
deprivation, the NZDep96.16 The scores were divided into quartiles from
one (least deprived) to four (most deprived).

Health risk behaviours included current smoking, physical inactivity
(no leisure-time physical activity in previous week) and hazardous alcohol
consumption using a score of eight or more on the AUDIT questionnaire
(Alcohol Use Disorders Identification Test).12

The chronic medical conditions were asthma (measured by a standard
screening tool for adults17), diagnosed hypertension (self-reported ever-
use of medication for hypertension) and diabetes mellitus (self-reported
diagnosis, excluding during pregnancy). These conditions were included
in the modelling of the SF-36 scales to assess differences in the self-
reported health of lone mothers remaining after adjustment for these
specific medical problems.
Statistical analysis. These were performed using SAS® (SAS Institute
Inc.) and SUDAAN® (Research Triangle Institute) statistical packages.
The use of SUDAAN enables accurate computation of standard errors
and variance estimates from cluster-correlated data. A survey weight
(uniquely assigned to each respondent) was applied which adjusted for
varying probabilities of selection among members of the sample
population, and post-stratified the age and sex distribution of the sample
so that it matched the age and sex distribution of the 1996 New Zealand
population. The first stage of analysis involved cross-tabulations of lone
or couple mother status with the categorical covariates. In Table 1, lone
and couple mothers have been standardised to the 1996 New Zealand
Census population. Age-standardised proportions and standard errors are
provided. Chi-squared tests of significance were used to test whether
proportional estimates differed significantly across the levels of a given
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variable. P<0.05 was considered significant. Hierarchical models were
then constructed to produce adjusted (least square) mean scores on the
Physical Functioning and Mental Health scales for lone and couple
mothers, controlling for an increasing number of variables categorised as
in Table 1. First, age was added, then ethnicity, then other
sociodemographic variables (equivalised family income, education,
NZDep96 quartiles and labour force status), followed by health risk
factor variables (current smoking, hazardous alcohol consumption,
physical inactivity) and finally measures of chronic diseases  (asthma,
diabetes and high blood pressure). The adjusted means were compared
using the Wald F test and p<0.05 was considered significant.

Results
There were 721 lone mothers (24.4% of all mothers with
dependent children) of whom 42% reported they had
never married, 45% were divorced or separated and 11%
were widowed. Lone mothers were more likely to be in
the youngest and oldest age groups (p<0.0001), and over
twice as likely to be Maori (p<0.0001). Lone mothers had
significantly lower family incomes (p<0.0001), lower
educational qualifications (p<0.001), lived in more
deprived parts of New Zealand (p<0.0001), and were less
likely to be in paid employment than couple mothers
(p<0.01). Lone mothers were more likely to be current
smokers (p<0.0001) and categorised as hazardous drinkers
(p<0.01). There was no significant difference between the
two groups in terms of participation in leisure-time
physical activity or in their risk of having asthma or
diabetes mellitus. However, lone mothers were nearly
twice as likely to have ever been on medication for
hypertension (p<0.05, OR=2.2; 95% confidence intervals
1.2-4.1).

Couple mothers had significantly higher age-adjusted
Physical Functioning scores than lone mothers (Table 2).
This difference was reduced after the addition of the
socioeconomic variables, and was no longer significant.
Although the difference increased slightly with the addition
of the behavioural risk factors and was significant; in the
final model, there was no significant difference between the
two groups. The pattern for the Mental Health scale was
similar. After adjustment for age, couple mothers scored
higher than lone mothers (p<0.01). This difference was
reduced with the addition of each further group of variables;
however, it remained significant in the final model (p<0.01;
Table 2).

Discussion
Compared with couple mothers, lone mothers were more
likely to be younger, but a significant minority (7.5%) were
aged over 65 years. These older mothers are likely to be
family members who have taken responsibility for dependent
children, and are likely to have particular issues of
importance which require investigation.

The results also highlight the relatively poor
socioeconomic circumstances of many lone mothers, two
thirds of whom had equivalised family incomes of less than
$20000, and nearly half of whom lived in the most deprived
area quartile of New Zealand. These results are of great
concern. Poor socioeconomic conditions are strongly
associated with poor health outcomes in New Zealand.18

Furthermore, children raised in low socioeconomic
conditions are disadvantaged in terms of survival, mental and

Table 1. Unstandardised and age-standardised sociodemographic characteristics, health risk behaviours and specific chronic medical conditions
of lone and couple mothers in New Zealand.

Lone mothers (n=721) Couple mothers (n=1174)
% (standard errors) % (standard errors)

Unstandardised Age-standardised* Unstandardised Age-standardised*

Age
15-24 years 12.0 (1.6) 3.3 (0.6)
25-44 years 62.5 (2.8) 70.2 (2.0)
45-64 years 17.9 (2.3) 25.2 (1.9)
65-74 years 4.0 (1.0) 0.8 (0.3)
75+ years 3.5 (1.0) 0.5 (0.4)

Ethnicity
European/Pakeha 63.0 (2.5) 61.7 (3.0) 82.9 (1.1) 80.8 (2.3)
Maori 29.2 (2.3) 31.0 (2.8) 11.2 (0.9) 12.9 (1.9)
Other 7.8 (1.1) 7.3 (1.1) 6.0 (0.6) 6.3 (1.1)

Family income (equivalised) NZ dollars
<20 000 69.5 (3.7) 66.1 (5.0) 21.0 (1.6) 26.1 (3.3)
20 001-30 000 10.6 (2.7) 10.0 (2.5) 20.4 (1.7) 28.0 (4.5)
30 001-50 000 13.7 (2.7) 16.1 (4.7) 35.2 (2.1) 24.5 (2.6)
50 000+ 6.3 (2.5) 7.8 (3.0) 23.4 (2.2) 21.4 (3.7)

Education
No qualifications 40.7 (2.8) 46.5 (3.2) 25.7 (1.6) 31.5 (3.4)
School qualification only 24.8 (2.7) 21.5 (2.4) 25.4 (1.6) 24.2 (2.5)
Post school qualification only 9.7 (1.3) 10.5 (1.7) 6.7 (1.0) 5.9 (1.5)
School and post school qualification 24.8 (2.3) 21.6 (2.4) 42.2 (1.8) 38.4 (3.8)

NZDep96 Quartiles
4 (most deprived) 43.5 (2.8) 45.3 (3.2) 21.4 (1.5) 25.8 (2.9)
3 23.6 (2.4) 21.8 (2.6) 20.6 (1.7) 20.8 (2.9)
2 20.7 (2.7) 18.3 (2.5) 26.4 (2.2) 25.0 (3.2)
1 (least deprived) 12.1 (2.4) 14.7 (3.3) 31.7 (2.4) 28.4 (4.0)

In paid employment 38.5 (2.8) 34.8 (3.2) 62.3 (1.9) 48.7 (3.6)
Current smoking 46.8 (2.8) 44.9 (3.0) 22.0 (1.5) 24.6 (2.7)
Alcohol, AUDIT† score 8+ 15.4 (1.7) 14.1 (1.8) 5.1 (0.8) 6.6 (1.5)
No leisure-time physical activity 15.4 (2.5) 13.8 (2.1) 14.9 (1.4) 18.6 (3.6)
Probable asthma 21.7 (2.0) 22.3 (2.5) 16.3 (1.47) 17.3 (2.3)
Ever been on medication for high 11.1 (2.0) 17.9 (3.4) 4.9 (0.9) 9.1 (2.5)
blood pressure
Diagnosed diabetes mellitus 5.1 (1.0) 6.5 (1.4) 2.9 (0.7) 8.1 (3.9)

*Age-standardised to the 1996 New Zealand Census population. †AUDIT (Alcohol Use Disorders Identification Test) score 8 or higher indicates hazardous drinking.
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physical development, educational achievement and future
job prospects. They are also more likely to become involved
in criminal activity, to be unemployed and to become
pregnant at an early age.19 This means that the cycle of
poverty and deprivation is likely to continue into future
generations. Considering the high proportion of families in
New Zealand which are headed by a lone parent, this is a
major public health concern.

The initial small difference in the mean Physical
Functioning scores between lone and couple mothers was
largely explained by differences in socioeconomic status. This
is consistent with overseas studies which have tended to find
either a small disadvantage in physical health for lone parents,
or no difference between lone and couple
parents.4-6, 9,20 However, lone mothers in the present study had
significantly worse Mental Health scores than couple
mothers. The SF-36 Mental Health scale is a measure of
generic mental well-being, hence it is not clear whether lone
mothers’ poorer mental health status is a function of higher
rates of mental disorders, or general psychological distress.
Studies from abroad suggest that lone mothers are more likely
to suffer from both a range of mental disorders including
anxiety and depression, and from psychological distress.5,21-23

This study provides information on both mental and
physical aspects of health in lone mothers. Many previous
studies were based on a few general health questions only. It
also provides, to our knowledge, the first published
investigation of the health of lone mothers in New Zealand.
Some weaknesses should be noted, however. The cross-
sectional nature of the data means the direction of causality
cannot be established. Although poorer health may itself
result in an increase in the dissolution of marriages or a
reduced chance of marriage, evidence from overseas suggests
reverse causality plays only a small role in the poorer health
of lone mothers.6,20 It is likely, however, that there are some
common pathways resulting in women with fewer
advantages having both poorer health and lone parent status.
It is also the case that despite our relatively large sample size
of lone parents, it was not large enough to differentiate
accurately the health impacts of lone parenthood across
genders, ethnic groups and other subgroups within the lone
parent population. Finally, the 1996/97 NZ Health Survey
was not carried out to look specifically at the health status of
lone parents so certain information (such as social supports)
that would have been useful, was not collected.

Providing and caring for children is demanding on all
parents. For lone parents, the challenges are even greater.
Whereas many lone parents do a remarkable job of
providing a happy, safe and supportive environment for their
children, the data presented here show that lone mothers are
more likely to have poorer health, particularly mental health,
than couple mothers. The results also suggest that the health
disadvantage suffered by lone mothers is related, in part, to

their lower socioeconomic status. It cannot be determined
from the data presented whether this relationship is a
function of the direct material effects of socioeconomic
status, or whether it is mediated by psycho-social variables
that are correlated with socioeconomic status (or both).

Lack of social support is one such psycho-social variable
thought to have an important negative effect on health.
Married people seem to have a health advantage over
unmarried people, regardless of their parental status. This is
thought to be due, at least in part, to the quality and
intimacy of social support.24,25 Lone mothers have a higher
risk of social isolation and this in combination with the high
physical and emotional demands placed on them as the main
provider and care giver may result in adverse health
outcomes both directly and through higher rates of health
risk behaviours.20,21,26 Lone mothers may also have lower
perceived control of their lives than their couple
counterparts. Perceived control is hypothesised to be an
important contributing factor in socioeconomic inequalities
in health.27  Finally, the stress of becoming a lone mother
either through the loss of a partner or through an unplanned
pregnancy, may have adverse health consequences.28

This study had identified lone parents as a vulnerable
group which should be considered if inequalities in health
are to be reduced. In the long term, the ideal solution may
be to reduce the number of lone parents in the community,
for example, by reducing the number of unplanned
pregnancies, and to provide a social environment that
supports and promotes stable long term relationships.
Meantime, reducing socioeconomic differences between
lone and couple mothers will reduce some of the health
differential between these groups. However, specific
initiatives aimed at lone mothers are likely to be required to
improve, particularly the mental health, of lone mothers.

Acknowledgement. The 1996/97 New Zealand Health Survey was funded
by the Ministry of Health. We thank Associate  Professor Charlotte Paul for
helpful suggestions on an earlier draft of the paper, and the mothers who
participated in the Survey.

Correspondence. Dr Diana Sarfati, Department of Preventive and Social
Medicine, Otago Medical School, PO Box 913, Dunedin. Fax: (03) 479 7164;
Email: diana.sarfati@stonebow.otago.ac.nz

1. Goodger K. Domestic Purposes Benefit Trends. Wellington: Social Policy Agency; 1997.
2. Markitainen P. Women’s employment, marriage, motherhood and mortality: a test of the

multiple role and role accumulation hypotheses. Soc Sci Med 1995; 40: 199-212.
3. Kotler P, Wingard D. The effect of occupational, marital and parental roles on mortality:

The Alameda county Study. Am J Public Health 1989; 79: 607-12.
4. Beatson-Hird P, Yuen P, Balarajan R. Single mothers: their health and health service use. J

Epidemiol Community Health 1989; 43: 385-90.
5. Popay J, Jones G. Patterns of health and illness amongst lone parents. J Soc Policy 1990; 19:

499-534.
6. Benzeval M. The self-reported health status of lone parents. Soc Sci Med 1998; 46: 1337-53.
7. Macran S, Clarke L, Joshi H. Women’s health: dimensions and differentials. Soc Sci Med

1996; 42: 1203-16.
8. Ware J, Kosinski M, Gandek B et al.The factor structure of the SF-36 health survey in 10

countries: results from the IQOLA project. J Clin Epidemiol 1998; 51: 1159-65.
9. Clark W, Freeman H, Kane R, Lewis C. The influence of domestic position on health status.

Soc Sci Med 1987; 24: 501-6.

Table 2. Adjusted means (standard errors) for SF-36 Physical Functioning and Mental Health scales for lone and couple mothers, adjusting for
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Adjusted for age +ethnicity +equivalised family +smoking, AUDIT, +asthma, diabetes,
income, education, physical inactivity high blood pressure
NZDep96 quartiles,
labour force status

Lone Couple Lone Couple Lone Couple Lone Couple Lone Couple

Physical Function 83.0 88.6* 85.8 90.2* 87.3 90.7 87.3 90.8* 87.8 90.7
(1.1) (0.6) (1.2) (0.6) (1.5) (0.6) (1.5) (0.6) (1.5) (0.6)

Mental Health 70.6 76.5* 71.0 77.2* 73.1 77.5* 73.5 77.4* 73.7 77.3*
(0.9) (0.6) (0.9) (0.6) (1.2) (0.6) (1.2) (0.6) (1.2) (0.6)

*significant difference between lone and couple mothers. AUDIT=Alcohol Use Disorders Identification Tests.
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GPs should be actively applying interventions in high-
risk patients with established CHD regarding risk factors
that have been conclusively demonstrated to reduce
future vascular events. Lifestyle changes are essential
secondary prevention strategies. Stopping smoking
confers a 50% reduction in mortality.1 Obesity is related
to increased mortal ity and weight loss reduces
cardiovascular risk factors.2 Specific dietary interventions
reduce CHD morbidity and mortality.3 Meta-analysis of
data on exercise post myocardial infarction (MI) suggest
that total and cardiac mortality is reduced by 20%.4

However, many patients do not receive diet and lifestyle
information5 or do not adopt changes.6 Aspirin,7 β-
blockers,8 and ACE inhibitors9,10 reduce recurrent
coronary ischaemic events and mortality. The secondary
intervention trials using statins11-13 demonstrated lower
rates of fatal and non-fatal MI with treatment. In
addition, in men with CHD and with low HDL levels,
fibrate therapy with gemfibrozil was shown to reduce
event rates to a similar degree as observed in the statin
trials.14 The clinical indications for fibrate treatment are
still being debated15 and are unlikely to be resolved until
other large trials in progress report their results.

Despite the proven benefit of these cardio-protective
medications, sub-optimal treatment with lipid modifying
therapies16,17 and under-use of aspirin18,19 and β-blockers
are reported20,21 particularly in elderly patients.22 The

purpose of this study was to establish how effective GPs
in Christchurch were in implementing CHD prevention
strategies in their patients with documented coronary
artery disease.

Methods
Approval was obtained from the Canterbury Ethics Committee for
medical audit of GP records of patients with established CHD. From all
GPs who had referred patients to Christchurch Hospital in the six-year
period after 1 Jan 1993, 45 were selected by random draw (approximately
15% of all Christchurch GPs). Patients with an ICD code indicating
CHD and who had attended Christchurch Hospital during this period
were also identified and matched to the GPs selected. GPs excluded were
those who were no longer working, on maternity leave, not in
Christchurch at the time of the audit or had no patients identified. Of the
30 GPs remaining, 21 (70%) participated.

Patients who had died, had transferred elsewhere or for whom there
were no records were removed from the alphabetical list. Up to the first 30
patients of each GP were audited. The medical records of each patient
were then scrutinized for recorded details of smoking, body weight, diet
counselling, weight control strategies, exercise, biochemical test frequency
and results and use of aspirin, β-blockers, angiotensin converting enzyme
(ACE) inhibitors, anticoagulants, antihypertensive and lipid-modifying
drugs. Those using and/or eligible for treatment with HMGCoA reductase
inhibitors were established. The Pharmaceutical Management Agency
(PHARMAC) guidelines fully subsidise a statin, on application of GP or
specialist, for a TC > 5.5 mmol/L in subjects with CHD or >  4.5 mmol/L
if post bypass or angioplasty. Patients in whom lipid profiles reached
National Heart Foundation (NHF) recommended target levels for TC of ≤
5.0 mmol/L or TC/HDL of ≤ 4.5 were identified. Data were entered into
an Excel spreadsheet and analysed using SPSS.
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Abstract

Aim. To review general practitioner (GP) implementation
of evidence based cardiovascular risk reducing strategies in
subjects with coronary heart disease (CHD).
Methods. Audit of patient records of randomly selected
GPs.
Results. There were 326 subjects with CHD under the
care of 21 doctors. Except for smoking, details of lifestyle
measures were rarely found in the notes. Advice on diet
and exercise was mentioned in 51% and 23.3% of records
respectively. Aspirin and β-blockers were widely used. Of
patients with drug untreated values of total cholesterol
(TC) and/or TC/HDL exceeding National Heart
Foundation (NHF) guidelines, 71% were prescribed lipid-
NZ Med J 2001; 114: 260-2

modifying drugs. NHF targets for TC (≤ 5.0 mmol/l) were
achieved by 37% and for TC/HDL (≤ 4.5) by 60%. TC
remained above 5.5 mmol/L in 120 cases. Lipid results
from tests within the last 12 months were found in 60% of
cases.
Conclusions. Recording of lifestyle treatments in subjects
with CHD appears to be assigned low priority. Cardio-
protective treatments were widely used. Cholesterol levels
were recorded frequently and of those with values
exceeding NHF guidelines, nearly 3/4 were on medication.
Recommended targets for lipid parameters were being
achieved by <50% of patients. More frequent monitoring
could improve this outcome
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Results
Case notes of 326 patients (195 men, 131 women) aged 36-
85 years (mean 68.6 years) were included. 51% were
identified through admission with a prior MI. There were 54
(16.5%) with diabetes. The majority (87.4%) did not smoke
and of the 41 smokers, cessation advice was recorded for 36
(87.8%) on at least one occasion and repeatedly in 29
(70.7%). The patient’s height was available for 33 people
(10.1%), and at least one weight recording was available for
138 (42.3%) and BMI for 35 (10.7%). Advice to lose weight
was mentioned for 31 (9.5%). The notes indicated that diet
advice was given to 165 patients (50.6%), and 130 of these
(39.8% of total cohort) had a dietitian review either through
referral or as part of the integrated service provided by
Diabetes Services, the Lipid Disorders Clinic or Cardiology
Department. Records of 76 patients (23.3%) detailed the
need for exercise on at least one occasion, being repeated in
56. A few notes (n=42; 12.9%) gave information on exercise
patterns. Some (n=45; 13.8%) were unable to exercise
because of intercurrent health problems.

Lipid levels were found within 295 records for at least
one test (90.5%). These results were dated within twelve
months of the audit in 197 (66.8%) within two years in
another 63 (21.4%), within five years in a further seven
(2.4%), and beyond five years in 24 (8.1%). Patients >75
years of age were less likely than those <75 years to have
had lipid results available (85.3% vs 93.0%; p<0.028).
There were four patients where a test was mentioned but
no dates or results were found. The age of patients in
whom lipid parameters met NHF guidelines was not
different to those who did not. Of those showing non-drug
treatment levels of TC, TC/HDL ratio or both TC and
TC/HDL exceeding NHF guidelines,23 71.2% were placed
on a lipid-modifying agent (Table 1). However, patients
aged >75 years and meeting NHF guidelines for lipid
modifying therapy were more likely to not be on drug
treatment than those aged <75 years (26% vs 14%,
p=0.058) and were also less likely to be prescribed statin
therapy (32.6% vs 52.3%; p=0.001). Treatment outcomes
in respect to meeting NHF targets are shown in Table 2.
Based on the most recent (or the only available) result,
63% of values for TC recorded in the case notes exceeded
NHF guidelines (Figure 1) and 40.7% exceeded 5.5 mmol/
L, which is the highest level above which statin therapy
may be fully funded. 39% of available results for TC/HDL
exceeded NHF guidelines. Of interest in view of the HIT
study results6,7 is the higher percentage of fibrate treated
subjects meeting targets for ratios than for TC, no doubt
reflecting the influence of these agents on HDL (Table 2).
There was high use of aspirin (87.4%) and beta blockers
(54.6%) with 37% using ACE inhibitors.

Table 1. Use of lipid modifying agents based on NHF criteria.

On LMA Not on LMA Total

Exceeding NHF Criteria 183 (56.1) 74 (20.3) 257 (71.2)
   TC > 5.0 mmol/L 29 (8.9)
   Ratio > 4.5 8 (2.5)
   Both elevated 37 (11.3)

Within NHF Criteria 29 (8.9) 29 (8.9)

Not tested 31 (9.5) 40 (12.3)
Miscellaneous* 9 (2.8)

LMA=lipid modifying agent. TC=total cholesterol. Results are given as number
of subjects (%).
*miscellaneous=no result available, lipid modifying drugs contraindicated,
applying for statin approval, refused therapy, participating in trial using lipid
modifying drugs, or trial of diet alone.

Table 2. Treatment outcomes in patients using lipid modifying
agents.

Statin Fibrate Nicotinic Acid Combinations
Number on Treatment 141 29 2 11
  (total=183)

NHF Target 77 (54.6) 10 (34.5) 1 (50.0) 4 (36.4)
  TC≤5.0 mmol/L

NHF Target 89 (63.1) 20 (69.0) 0 9 (81.8)
  TC/HDL ≤4.5

NHF Target 21 (14.9) 1 (3.5) 0 2 (18.2)
  Both TC ≤ 5.0 mmol/L
  and TC/HDL ≤ 4.5

Results are expressed as number of subjects (%) on each treatment achieving
NHF target values

Discussion
This audit has shown a high level of GP awareness for many
cardiovascular interventions. However, there was a low rate
of recording of weight, height and BMI. Lifestyle
recommendations were also infrequently annotated. This
rate is, nevertheless, higher than reported in other studies.
Silagy et al, for example, found that 12% of patients recalled
being advised about diet and 4.5% about exercise.5 Although
a 3-6 month trial of diet and lifestyle is recommended before
initiating lipid modifying agents, increasingly patients are
started on drug therapy within hospital as part of acute
management. This simply reflects the knowledge that non-
drug interventions will not lower cholesterol adequately in
these high-risk subjects.

Use of aspirin by about 90% of patients suggests this is a
widely accepted treatment and contrasts with reports
showing much lower frequency of use (50-63%).18,19

Likewise, β-blocker use was considerably higher than
reported elsewhere.21,22 The study was undertaken prior to
HOPE10 being published and ACE inhibitor prescribing will
probably increase for this patient group as GPs assimilate
these data. Lipid-modifying medication was widely
prescribed, but NHF target levels were not achieved for a
high proportion and about 40% had not had lipid
biochemistry documented within twelve months. These
outcomes can be compared to the recent Auckland study in
which 32% of patients with CHD were on a lipid-modifying
agent and 31% were meeting NHF guidelines for TC.17 The
conclusion from these two New Zealand audits is that many
patients with CHD do not use lipid modifying therapy, and
even if on treatment, are inadequately monitored for
efficacy, safety and compliance.

A number of factors explain these New Zealand results.
Information that GPs have received over recent years has

Figure 1. Total cholesterol levels in study cohort.
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differed with respect to treatment targets and whether total
cholesterol, LDL cholesterol or ratio best determines outcome.
This inevitably creates uncertainties. Perhaps of greater
significance has been the restrictions imposed by PHARMAC
for GP access to fully funded statins for some patient categories
(eg, patients over 70 years). In addition, approval for full funding
requires completion of a written application. Finally, patients
may have had as many as four changes in their prescribed lipid-
modifying agent over the last five years as a result of PHARMAC
policies, and this must influence compliance and patient care.

The study limitations are that it relied on medical records
to indicate treatment. It is likely that aspects of the
consultation were never recorded in the notes, and some
records  were impossible to read. The study also looked at
what was meant to be, rather than what actually occurred.
Simons et al found that 60% of patients who were prescribed
lipid-modifying drugs failed to collect their prescription
refills.24 The main reasons given were patients being
unconvinced about need for treatment (32%), poor efficacy
(32%) and adverse events (7%). Thus the number of patients
actually taking their cardio-protective drugs is probably less
than indicated from the notes. This might partly explain why
NHF targets were achieved by fewer patients than expected.
Another influencing factor is likely unwillingness to increase
drug doses for relatively small additional decreases in LDL.
GP’s may also not pursue lipid levels as aggressively when
factors such as excess weight, smoking, hypertension and
glucose dysregulation have higher clinical priority for them.

This audit, revealing less than optimal management,
nevertheless contrasts favourably with other studies.
Christchurch GPs appear to be proactive for cardiovascular
prevention in high-risk subjects and evidence-based medicine
appears to be incorporated into clinical practice. Older patients
need to be evaluated for benefit of CHD risk reducing
approaches. More frequent lipid monitoring would likely result
in an appropriate increase in the percentage of subjects using
lipid modifying drugs and achieving NHF targets.
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Computers cannot cure the world’s ills, admits Gates
Microsoft boss Bill Gates has renounced the machine that has made him the world’s richest man. In a startling proclamation last week he announced that
computers can do little to solve the planet’s gravest social ills. “The world’s poorest 2bn people desperately need healthcare, not laptops,” he said.

Speaking in Seattle at a conference on using computers to help the third world, Gates said he still had faith in the ideal that technology could bring
about a better world, but he doubted that computers – or global capitalism – could solve the most immediate catastrophes facing the world’s poorest
people.

People who thought that developing countries could benefit from the e-economy had no idea what it meant to live on $1 a day with no electricity, he
said. “You’re just buying food; you’re trying to stay alive.”

The billionaire technologist became positively vitriolic about the idea of using computers in the third world: “Mothers are going to walk right up to
that computer and say, ‘My children are dying, what can you do?’ They’re not going to sit there and, like, browse eBay or something. What they want is
for their children to live. Do you really have to put in computers to figure that out?”

For a man who has benefited more than anyone from the IT revolution, this reappraisal is extraordinary. Had the Pope renounced Catholicism, the
surprise would not have been greater. His comments come after several months of his growing disillusionment about the state of the Earth and the
potential for technology to help.

He admitted he had been very naive when he began giving away his fortune six years ago. At that time he expected that computers and information
technology would make up the bulk of his philanthropic donations. “Computers are amazing in what they can do, but they have to be put into the
perspective of human values,” he said.

Having visited Africa and other poor countries, he said his priorities had now shifted. At least two-thirds of the grants offered by the $21bn Bill and
Melinda Gates Foundation would now be devoted to healthcare and the development and distribution of vaccines.

Edward Helmore, Robin McKie. Guardian Weekly November 9-15, 2000.
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For almost three decades inhaled corticosteroid drugs have
been the most effective disease modifying therapy available
in the management of adult asthma and have represented the
mainstay of long term asthma treatment. This review
summarises recent advances in knowledge, and makes
recommendations for their use in the treatment of adult
asthma.

Reduction in airways inflammation
Corticosteroids not only have a wide range of anti-
inflammatory effects in vitro, but also cause a reduction in
airways inflammation when inhaled by asthmatic patients.
This evidence comes primarily from bronchial biopsy studies
demonstrating that regular treatment with inhaled
corticosteroids such as beclomethasone dipropionate (BDP),
budesonide (BUD) and fluticasone propionate (FP) cause a
marked reduction in the number of mast cells, T
lymphocytes and eosinophils in the epithelium and
submucosa.1-3 There is also a reduction in inflammatory cell
activation, as reflected by cell derived mediators in bronchial
lavage fluid. The close temporal association between the
clinical improvement and the accompanying reduction in
inflammatory cell infiltration and activation, suggests that
the efficacy of inhaled corticosteroids is due to the reduction
in airways inflammation.

Reduction in bronchial responsiveness
It is well recognised that long-term treatment with inhaled
corticosteroids leads to a reduction in bronchial
hyperresponsiveness to different stimuli including histamine,
methacholine and exercise.4 This occurs within a few weeks of
starting treatment, with continued improvement over a period
of months.5 This effect means that for a patient with asthma,
less  bronchoconstriction occurs when exposed to provoking
stimuli in their daily lives. On a population level, it indicates
that the widespread use of inhaled corticosteroids will result in
a significant reduction in the proportion of severe asthmatics
within a community.6 However, the inability of inhaled
corticosteroids to reverse the degree of hyperresponsiveness to
normal, and the return to previous baseline levels after stopping
therapy7 indicates they do not appear to affect the long term
natural history of the disease, ie they do not lead to a “cure”.

Clinical efficacy
Long term clinical trials have shown that the regular use of
inhaled corticosteroids leads to a reduction in symptoms
such as nocturnal wakening, a reduced requirement for
beta agonists, improved lung function, a reduction in the
frequency of severe exacerbations, hospital admissions and
mortality.4,8,9 This improvement occurs over a period of
months and is maintained whilst therapy is continued. The
efficacy is similar in subjects with different types of
asthma.5,7 These findings have led to the recommendation
that inhaled corticosteroids should be prescribed for adult
asthmatic patients who are requiring at least daily beta-
agonist use.10

Dose-response relationships
(i) Efficacy. During the 1980s, the trend towards the use of
increasingly higher doses of inhaled corticosteroids was largely
pragmatic and not based on strong evidence. The dose-
response relationships of inhaled corticosteroids have only
recently been investigated in detail, particularly with regard to
the use of the newer corticosteroid FP. These studies show that
for different parameters including lung function, symptoms and
exacerbation rate, at least 90% of the maximum efficacy can be
achieved with a dose of FP of 250 µg per day from a metered
dose inhaler (MDI) (equivalent to 500 µg of BDP or BUD),
with the maximum effect achieved with a dose of FP of around
500 µg per day in moderate to severe adult asthmatic patients.11

Similar findings have recently been observed with a dose-
response study of BDP delivered by MDI in which the plateau
in the dose-response curve was between 400 and 800 µg per
day depending on the clinical outcome variable.12 While a few
studies have shown a greater efficacy at higher doses (up to
2000 µg per day of FP), these have generally been restricted
to asthmatic subjects with oral steroid-dependent asthma.13

Thus it can be concluded that most of the deliverable efficacy
of inhaled steroids is obtained with doses of up to around 800
to 1000 µg per day of BDP or equivalent.
(ii) Side-effects. It is necessary to consider side-effects since
the optimal dose is ideally that which achieves the maximum
possible efficacy with minimal side-effects. With respect to
systemic effects, dose-related suppression of the
hypothalamic-pituitary-adrenal (HPA) axis occurs at daily
doses above 1000 µg/day of BDP or equivalent although
there is considerable inter-individual variability.14 To what
extent they have clinically important effects on bone is
uncertain although a recent study showed a negative
correlation between total cumulative dose and bone mineral
density in mild asthmatics aged 20-40 years.15

(iii) Potency versus efficacy. Potency reflects biological
activity per unit weight, whereas efficacy reflects the
maximum biological activity of a drug; this difference is
important when comparative doses of different inhaled
corticosteroids are considered. With respect to FP, clinical
studies suggest that it is about twice as potent as BDP or
BUD.16,17 This means that it is likely to achieve the same
therapeutic effect at half the dose of BDP or BUD, but that
at high doses it will have a similar maximum effect as high
doses of BDP or BUD, as the efficacy of these inhaled
corticosteroids is similar.
(iv) Clinical significance. The clinical significance of these
dose-response studies is that the therapeutic range for most
adult asthmatics lies between 100 and 1000 µg per day of
BDP or BUD or 50 to 500 µg per day of FP. As a result,
there should be very few patients who receive doses above
this range, as minimal further improvement and clinically
significant adverse effects can be expected at higher doses.
(v) Spacers/inhaler devices. The above considerations relate
to doses administered from the standard metered dose inhaler.
However, a proportion of patients fail to co-ordinate actuation
with inhalation and greater deposition in the airways can be
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achieved in this group through the use of a spacer device. For
this reason spacers are recommended for most asthmatics
receiving corticosteroid therapy delivered by MDI, and
certainly those on high doses. Technique is still important with
spacers. For example, multiple actuations before inhalation and
a delay between actuation and inhalation may reduce the
proportion of drug inhaled. Frequent washing (Manufacturer
instructions accompanying the Volumatic spacer suggest twice
weekly with a mild detergent) is also recommended to reduce
accumulation of static electricity (which attracts drug particles)
seen with many plastic spacers.18

Over recent years there has been a proliferation of
pressurised aerosol and dry powder devices, in part due to
the phasing out of the chlorofluorocarbon-containing MDIs.
Although it has become extraordinarily difficult to be
familiar with the properties of each device and the dose
equivalence when compared with the standard MDI device,
it is necessary that prescribers are aware of this information
in relation to the devices they use.
(vi) Starting dose. The issue of the preferable starting dose in
adult asthmatics has recently been addressed. Steroid-naïve
adults with mild to moderate asthma were given either 200 µg
or 800 µg BUD per day for a month, followed by 200 µg BUD
per day. No additional benefit was seen in the group initiated
on the higher dose suggesting that in general practice,
treatment with inhaled corticosteroids can be started at 200 µg
per day of BUD or equivalent.19 As a result, a ‘start low and step
up as required’ rather than a ‘start high and step down if
possible’ approach can be advocated for newly diagnosed
asthmatics, or in those with mild to moderate asthma.

Frequency of administration
When inhaled corticosteroids were first introduced, it was
recommended they should be taken four times daily.
Subsequently it was shown that similar efficacy could be
achieved in most patients with a twice daily regimen,20 although
there may be a small benefit with a four times daily regimen in
those with severe or unstable asthma.21 The twice daily regimen
has major advantages in terms of compliance, and as a result has
become the preferred regimen. Recently it has been shown that
in mild asthma, once daily treatment may achieve similar
control to a twice daily regimen, and this may be considered as
an alternative approach for such patients.22,23 With this
regimen, greater efficacy will be achieved with a late afternoon
or evening, rather than a morning, dose.

Back-titration
The concept of ‘back-titration’ relates to a reduction in dose
of inhaled corticosteroids in patients with chronic persistent
asthma who have had good control for more than a few
months. This issue has been addressed in long term studies.
For example, in a study of asthmatic patients receiving 1200
µg of BUD per day for two years, subjects remained
essentially unchanged when the dose was reduced to 400 µg
per day.7 However, patients whose BUD was stopped
deteriorated to a symptomatic level similar to that prior to
starting inhaled corticosteroids. Similar findings were
observed in terms of a return to baseline values for symptoms,
lung function and bronchial hyperresponsiveness after inhaled
corticosteroids were stopped after prolonged treatment.24 In
many patients, therefore, a reduction in inhaled corticosteroid
dose from above 1000 µg per day to 400 µg per day can be
achieved without a loss of control, but stopping inhaled
corticosteroids after a prolonged period of good control is
likely to lead to unstable asthma in most patients. These
studies confirm that whereas inhaled corticosteroids suppress
the disease process in asthma, they do not influence its long
term natural history or increase the likelihood of a ‘cure’.

Benefits with early intervention
Another issue is whether there is an advantage in terms of long
term outcome in starting inhaled corticosteroids early in the
course of the disease. This was addressed in an analysis of data
from a study in which the long term efficacy of BUD was
assessed in previously steroid-naïve patients with mild to
moderate asthma.25 A significant negative correlation was found
between the duration of symptoms prior to treatment and the
maximum achieved increase in lung function suggesting there
may be some advantage in early treatment and supporting
current asthma treatment guidelines which advocate the early
introduction of inhaled anti-inflammatory drugs.

Comparison with long acting beta agonists
The efficacy of increasing the dose of inhaled corticosteroids
versus adding a long acting beta agonist in patients who are
symptomatic despite regular inhaled corticosteroids and short
acting beta agonist drugs, has been studied. In a six month
study of 426 moderate to severe asthmatic subjects who were
symptomatic despite maintenance treatment with 400 µg of
BDP daily, Greening et al reported that the addition of twice
daily salmeterol was superior to increasing the dose of BDP to
1000 µg per day in terms of reducing daytime and nighttime
asthma symptoms and improving lung function.26

The major equivalent study with formoterol examined the
efficacy of adding formoterol 12 µg twice daily to low (200 µg)
and high (800 µg) daily dose BUD compared to these doses of
BUD alone, over the period of one year. The primary outcome
measure was severe exacerbations which were reduced by 26%
(addition of formoterol to low dose BUD), 49% (increasing the
dose of BUD alone) and 63% (high dose BUD and
formoterol). In contrast, there was a greater improvement in
symptoms of asthma and lung function with the addition of
formoterol rather than the increase in inhaled corticosteroid
dose; the combination was superior to either therapy alone.27

These and other studies28 have given rise to recommendations
to add in long acting beta agonists if patients are symptomatic
despite 800 µg BDP/day (or equivalent).10,28

Prescribing implications
Two important issues arise with regard to the prescribing of
inhaled corticosteroids in New Zealand. The first is that the
current recommended dosage regimes for all three inhaled
corticosteroids (BDP, BUD and FP) as stated in New Ethicals,
are excessive. This applies particularly to FP where its greater
potency is apparently not considered, with the recommendation
that it be prescribed in the dose range of 1000 to 2000 µg/day
for severe asthmatics, when a dose range of 200 to 500 µg/day
is preferable. The potential benefits in terms of lesser side
effects and cost would be achieved without a clinically
significant reduction in efficacy with this lower dose regimen.

The second issue is that if an individual has unstable asthma,
despite taking inhaled corticosteroids in a dose of 500 to 1000
µg per day of BDP or equivalent, then the addition of a long
acting beta agonist may be more appropriate than further
increasing the dose of inhaled corticosteroid. This approach is
reflected in recently revised PHARMAC guidelines. As from
1 May 2001, those individuals with poorly controlled asthma,
on 750 µg or more daily of inhaled BDP or equivalent, may
be prescribed Oxis turbuhaler (eformoterol).

Incorporation in a self-management plan system
of care
Asthma self-management plans are effective in the treatment
of asthma and are recommended for use by adult patients.29

Inhaled corticosteroid therapy forms the basis of long term
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management within this system, with patients taking twice
daily inhaled corticosteroids as regular therapy (in addition to
an inhaled beta agonist as required) and being instructed to
increase the dose (or initiate therapy), for worsening asthma.
Whilst the initial recommendation to increase the dose of
inhaled corticosteroids during an exacerbation was pragmatic,
the efficacy of this approach has recently been established.30

Conclusions
Inhaled corticosteroids are the first line anti-inflammatory
therapy in the treatment of adult asthma. Their therapeutic dose
range is 100 to 1000 µg per day of BDP or BUD (50 to 500 µg of
FP). Doses in excess of this range are not recommended for
routine use as they are likely to result in clinically significant
systemic side-effects without further improvement in efficacy.
Instead, in those patients with poorly controlled asthma
despite 750-1000 µg BDP/equivalent, it is recommended
that a long acting beta agonist is added. Finally, the greatest
benefits with long term inhaled corticosteroids are likely to be
achieved when their use is incorporated within the structure of
an asthma self-management plan system of care.
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Fatal error
Fail-safe systems to rule out the chances of fatal errors in spinal injections are expected to be introduced throughout the NHS after a coroner’s verdict of
accidental death last week on an 18 year old patient with leukaemia.

Wayne Jowett, an apprentice mechanic, died last February at Queen’s Medical Centre, Nottingham, after the cytotoxic drug vincristine, intended for
intravenous injection, was instead injected into his spine.

The coroner, Nigel Chapman, was told that 14 patients had died or been left paralysed as a result of similar errors in the past 15 years. He asked why,
when scientists could put men on the moon, ways could not be found to prevent such deaths.

The injection was performed by DM, a senior house officer who had been on the ward for five weeks and was supervised by FM, who had been a
specialist registrar for only three days.

Vincristine was brought to the ward at the same time as the intrathecal drug cytosine, contrary to the medical centre’s policy. DM had given spinal
drugs only once before.

Professor Toft identified 48 separate factors as contributing to the tragedy. He said that it was dangerous that syringes containing vincristine could also
be connected to the spinal needles that delivered intrathecal drugs to patients. He recommended equipment changes to make it impossible to inject
intravenous drugs into the spine, and formal training for doctors on giving cytotoxic drugs.

Professor Woods, director of the NHS’s health technology assessment programme, said that only a handful of highly trained staff should be allowed to
give spinal injections. Intrathecal and intravenous cytotoxic drugs should be given at different times, by different people, and in different clinical locations.
He called for urgent consideration to be given to dispensing vincristine and other similar drugs either in an infusion bag or via a syringe that allows
intravenous administration only.

Clare Dyer. BMJ 2001; 322: 1013.



266 New Zealand Medical Journal 8 June 2001

‘...with a song in one ear and a lament in the other...’

Ian Robertson, General Practitioner, Christchurch.

NZ Med J 2001; 114: 266

The Editorial ‘Getting Health Back on Track’,1 roused me
from apathy and despair. The present state of ‘Health’ in
New Zealand is confusing. As the Irish say: “Anyone who is
not confused here does not have a clue how tings are”. The
scores of pompous, expensive, glossy and wasteful ACC,
HFA, Health Department and IPA publications, the
thousands of pages which bury general practitioners’ desks
each week bear testament to this confusion.

When Sean O’Casey wrote of “going through life with a
song in one ear and a lament in the other” he described the
lives of most of us. His words also describe medical practice
as it was even as late as 1990 and as it could be again were it
not for the tinnitus which drowns both our ears: the
incessant whine of management, the drone of bureaucracy,
the scrunch of endless paper and form filling, the hum of
computers serving up reams of “half truths, damned lies and
statistics” to prop up many nonsenses. The ‘unkindest cut’ in
Christchurch is the ersatz, ‘smiling’, ‘canned music’ of our
own huge Pegasus IPA PR machine.

Your editorial1 points out that many doctors have helped
inflict the present problems on patients and on our profession
by drifting along with ‘managerialist philosophy’. These
carpetbaggers still prosper and are still in powerful positions.
They talk of “moving seamlessly from the commercial model
to embrace the more open philosophy of the new Coalition
Government”. To properly move on we must break with the
‘unfortunate experiment’ of the 1990s. We must get back to a
steady state where as individuals we serve and follow up our
patients as individuals and as families, where we can and do
again have time to listen clearly to the songs and laments, the
triumphs and the tragedies of mothers and babies, of children
in their years of growing, of temporarily strong adults and the
elderly in their years of dying.

The present problems have developed from the
commercialisation of medicine. We do not need nor deserve
the tenders, contracts, confidentiality clauses, commercial
sensitivity, performance bonuses and other jiggery pokery!
These ‘checks and balances’ designed for the commercial
sector have a disabling effect on professional activities, and are
enormously expensive compared with the traditional methods

of review of the nursing and medical professions. These
administrative changes have led us to ape the problems of the
USA’s Health System. Rules and requirements are difficult to
understand, and frustration with the bureaucracy runs high.
Administrative costs drain resources. 40 million Americans
have no health insurance. Those with health insurance face
paperwork, co-payments, complicated rules, limited choices,
and large expenses for medications. … The demands from
third parties for written documentation are another constant
distraction, as are their many requirements for prior
approvals. Neither the physician nor the patient benefits from
the time that must be spent talking to Benefits Managers,
filling out forms, or responding to all the questions on a
computer screen. Less independence and reduced professional
autonomy lead to dissatisfaction and, if the restrictions are
severe enough, even to demoralisation. In facing this
situation, too many young medical graduates are either
leaving New Zealand or opting out of medicine. As a true test,
a yardstick of a tolerant society, a slightly eccentric GP (who
isn’t?) must be able to look after a slightly eccentric family
(whose isn’t?) or even more importantly a poor family, in
peace and without much restriction so that she or he is able to
encourage the children of that family to grow up strong in
body and of independent mind. If this test is passed all else
will follow as day follows night.

We must be able to hear again the songs in one ear and
the laments in the other. The purpose of a Health Service
is to allow doctors and patients to practise good medicine
together. Emphasis on accountability, efficiency and
measurable outputs has led to a management dominated
by cost accounting. Provider capture has been
transformed to management capture. We individual
nurses and doctors are the real, the effective, the practical
patient advocates and we always have been just that! We
can only do good in small ways but does anyone ever do
good in large ways?

Correspondence. Dr Ian Robertson, P O Box 27063, 11 Marshlands Road,
Christchurch 6. Fax: 03 385 1000.

1. Editors. Getting health back on track. NZ Med J 2000;113:369.

VIEWPOINT

Since its discovery in 1979,1 no other molecule has received quite
the same attention as a cellular protein named p53. Its capacity to
captivate lies in its ability to control events that we all hold most
precious; life and death. p53 acts as a guardian of our DNA,
giving healthy cells permission to grow and telling cells whose
DNA has been irreparably damaged, that they must die.

MOLECULE TO MALADY

Viruses to the rescue: p53-based therapies in the fight against cancer

Merilyn Hibma, Research Fellow, Department of Microbiology, Otago School of Medical Sciences;
Antony Braithwaite, Professor, Department of Pathology, Dunedin School of Medicine, University of Otago,
Dunedin.

NZ Med J 2001; 114: 266-9

It is imperative that the fidelity of our DNA is maintained,
not only for the survival of the species but also for the good
health of the individual. For each of us, DNA is in constant
use as a template for new proteins. In all cells in our bodies,
gene sequences within the DNA are turned on by proteins
binding to particular parts of the DNA in a process known



New Zealand Medical Journal 2678 June 2001

What happens when it all goes wrong?
A walk in the park on a sunny day, a visit to a smoke-filled bar,
an infection with an oncogenic virus: the cells in our body are
constantly under attack by agents that can cause DNA damage.
It is the dividing cells, rather than the resting cells, that are
particularly susceptible to DNA damage and will accumulate
mutations at high frequencies when exposed to DNA damaging
agents.2 Damage to DNA puts the wellbeing of the organism at
risk and must be dealt with rapidly or malignancy may result
from the uncontrolled revolution of the cell cycle roundabout.

The p53 molecule is central to the sophisticated mechanisms
that cells have developed for the surveillance and repair of
DNA damage. Even a single break in cellular DNA will
‘activate’ p53 in normal cells.3 More typically, p53 is activated
by multiple breaks in DNA, occurring as a result of exposure to
ultraviolet light, ionising radiation or other chemicals that
damage DNA. Following activation, clear decisions are made
by p53 -either the roundabout is stopped by p53 so that DNA
can be repaired or p53 initiates cell suicide.4

Most p53 is degraded in normal cells
Because p53 has the power to stop cell division, it must be
kept in check in normal, healthy cells. The p53 protein is
present at low levels in normal cells because the majority of
p53 is degraded in the cytoplasm of the cell soon after it is
made. Degradation occurs when p53 protein is bound by
another cellular protein called Mdm2 (Figure 2). Activated
p53 is not bound by Mdm2 and is therefore not degraded.
Unbound, activated p53 is directed to the nucleus of the cell
where it binds to regions of the DNA that promote the
transcription of various cellular proteins, including Mdm2.
When levels of p53 increase, levels of Mdm2 also increase
and in a feedback loop, any excess p53 is removed by the
process of degradation (Figure 2).4

p53 is stabilised and activated following DNA
damage
There is a dramatic and almost immediate (within minutes)
increase in levels of p53 in cells following DNA damage.
This increase is due to the stabilisation of p53, which can
occur in two different ways.4 Firstly, p53 can be modified by
the addition of phosphates to amino acids at the N-terminal
part of the protein (Figure 2). When the phosphates are
present, Mdm2 can no longer bind p53 and the protein is
stabilised. Secondly, Mdm2 can be bound by another protein
called p14ARF (Figure 2). Mdm2 that is bound to p14ARF  is
unable to bind to p53 and p53 is therefore stabilised.
Interestingly, the p14ARF mechanism of p53 stabilisation is
not required for cells to have a p53 dependent response to
DNA damage. Cells that don’t have p14ARF are still able to
induce p53 normally and that p53 is functionally active.
Arresting behaviour by p53
When p53 is stabilised it is free to bind to specific DNA
sequences, and there is an increase in transcription of certain
genes (Figure 2).4 One gene of particular importance is
called p21cip1/waf1 (hereafter abbreviated to p21). When levels
of p21 increase in the cell, several cyclins and cyclin-
dependent kinases that drive the progression of the cell cycle
are inhibited and the cell cycle is stopped or ‘arrested’ at
either one of its checkpoints (Figure 1). The cell cycle is put
on hold to give the cell time to repair damage to its DNA.
Repair is initiated by p53 either indirectly, because p53
increases the amounts of some DNA repair proteins in the
cell and also directly, because p53 binds to damaged DNA to
actuate repair.5,6 However, not all repair mechanisms are p53
dependent and there are also p53 independent mechanisms
of DNA repair that are active during this time.

as transactivation. The mRNA that is transcribed as a result
is used for the synthesis of new proteins (translation). It is
essential that these proteins are functional and not the
product of mutated genes.

Throughout our lives, the majority of cells in our body divide
at various rates in a process of tissue renewal. Cells are locked
into a tightly regulated ‘cell cycle’ to ensure that division occurs
in a controlled manner. It is critical that the fidelity of DNA is
also maintained, so that the offspring of dividing cells are
genetically identical to the parent cell. Complex mechanisms
have evolved to identify and repair mutations in DNA and
these are closely linked to the control of the cell cycle.

The cell cycle controls normal growth and
division of cells
Replication of cells is controlled by their cell cycle (Figure 1).
The cell cycle can be likened to a continuously revolving
roundabout in a school playground. Cells that have climbed off
the roundabout are resting, or quiescent, and are said to be in
G0 phase. When cells climb on the roundabout, they progress
through a series of phases and then divide. Cells enter and leave
the cycle during a phase known as G1, where RNA and protein
is synthesised in preparation for DNA replication. Next, cells
progress into S phase, where DNA replication occurs. By the
completion of S phase, the content of DNA has increased from
the 2n amount that is typically found in eukaryotic cells, to the
4n amount in preparation for mitosis. During the G2 phase, the
cell prepares for mitosis and in M phase, mitosis occurs and two
daughter cells are produced. The rotation of the cycle is driven
by proteins (cyclin-dependent kinases), which add phosphates
to other proteins (cyclins).

As with children playing on a roundabout, there is a need
for the cell cycle to be controlled to avoid a disaster. One of
the schoolteachers of the cell cycle is p53. It has the ability
to stop the cell cycle at two checkpoints, which are at the
boundaries between G1/S phase and G2/M phase (Figure 1).
At those points it is confirmed that the state of the DNA is
correct before the cycle is permitted to proceed.

Figure 1. The cell cycle. The cell cycle consists of a sequence of
controlled steps that result in cell division. There are two checkpoints
where the cell cycle will stop if anything is not in order. Cells that
complete the cycle in 24 hours will spend around 12 hours in G1, 7
hours in S phase, 4 hours in G2 phase and 1 hour undergoing mitosis.
Cells may escape from the cell cycle in G1 by going into G0, and
resting.
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Programmed cell death - when DNA repair is not
possible
When p53 is unable to induce a cell cycle arrest, it activates
a process known as programmed cell death, or apoptosis.4

This is a regulated death process, which occurs in such a way
that cells die with minimal release of their toxic contents
into the surrounding environment. Elimination of damaged
cells from the body through this pathway is likely to be an
important mechanism in the control of malignancy.

p53 and cancer
There is a clear association between cancer and disruption of
the p53 pathway. The p53 dependent pathway of DNA
repair or cell death is unavailable in many tumours because
p53 has been altered by mutation.7 The p53 gene, like the
majority of genes in our body, is encoded by two alleles
(copies). In around 50% of tumours, one or both of the
alleles of p53 contain mutations that are in critical regions of
the protein (see http://www.iare.fr/p53/7). A mutation in one
of the alleles of p53 is sufficient to inactivate p53 function
even though a normal p53 is expressed from the unaffected
allele. This is because the functional p53 protein is made up
of four p53 polypeptides and the association of mutant p53
polypeptides disrupts protein function. So when wild-type
and mutant subunits of p53 associate, the negative effect of
the mutant phenotype dominates and the protein is
functionally mutant. Because the mutant protein is not
bound by Mdm2, it is stabilised and can be detected in high
levels in cancer cells.

In addition to the association of p53 mutation with many
types of cancer, and the functional properties of the protein

that mark its role as ‘the guardian of the genome’, there is
other evidence to support the relationship between p53
disruption and cancer. There is a high incidence of
tumours in mice that have the p53 gene knocked out and in
humans with germ line mutations in p53 (Li-Fraumani
syndrome), there is a similar observable increase in
frequency of tumours.4

p53 and gene therapy
In some cancers, the incidence of p53 mutation is very high
indeed. In thyroid carcinoma, p53 is mutant in around 70%
of cases of the highly malignant, dedifferentiated form of the
disease.7 These types of cancers are insensitive to the typical
therapies used for the treatment of thyroid carcinoma.8

However, because of the high rate of p53 mutation,
dedifferentiated thyroid carcinoma would be a good
candidate for p53 associated gene therapy.

The conventional approach to p53 gene therapy is to
reintroduce the wild-type p53 into malignant cells. The
reintroduction of the wild-type p53 gene in cell lines from
thyroid carcinomas has been shown to slow the rate of
division and drive cells to a less malignant, more
differentiated phenotype.9  Although it would seem to be a
reasonable approach to reintroduce wild-type p53 expression
into tumours, it is important that reintroduced wild-type
p53 is not functionally inactivated in tumours expressing
mutant p53, due to the dominant negative effect of mutant
p53. Some tumours are, however, p53 null and this strategy
may be more effective in those cases. In clinical trials, results
with this approach alone have generally been disappointing.
The limitation in the use of this therapy appears to be
associated with the inability to get efficient delivery of the
wild-type p53 DNA into all of the cells in the tumour and in
a tumour-selective manner.

Can viruses be used to control cancer?
The undisputed leaders in the popularity stakes for use in
gene therapy are viruses, in particular the adenoviruses (Ads).
Ads are double-stranded DNA viruses that cause minor
respiratory illnesses in humans. They are lytic viruses; they
eventually break open and destroy the cells that they infect so
that virus is released into the surrounds to infect more cells. It
is the ability of Ads to lyse, and therefore destroy, the cells
that they infect that makes these viruses one of the most
promising tools in the battle against malignancy.

It has been almost half a century since the first report of
the use of Ads in the treatment of cancer.10 At that time, the
virus was administered either intravenously or directly into
the tumours of patients with cervical carcinoma, in some
cases with concurrent administration of corticosteroids.
Two-thirds of the patients showed a “marked to moderate
local tumour response” with necrosis and ulceration of the
tumour. However, tumours in all patients eventually
progressed, so the effects were clearly transient.

Can the selectivity of adenoviruses for tumour
cells be improved?
It would appear that the strategy of using wild-type Ads to
ablate tumours is not particularly targeted or directed. After
all, these viruses infect normal and tumour cells and
therefore should lyse both cell types. Recent efforts have
been directed toward targeting the cell death effects of these
viruses more specifically to tumour cells.

Two general approaches have been taken to modify Ads to
make them more selective for tumours. Firstly, some viral
genes have been placed under the control of genetic
elements that are only switched on in tumours. The virus is

Figure 2. The function of p53 in response to DNA damage. Normally,
the majority of p53 in cells is bound by Mdm2 and is degraded (a).
Following DNA damage, p53 is activated by phosphorylation and is
no longer bound by Mdm2 (b). Alternatively, the binding between
p53 and Mdm2 can be blocked, when Mdm2 is bound by p14ARF (c).
p53 that is free in the cell moves to the nucleus, where it transactivates
particular genes. If one of those genes is p21, then the cell cycle
arrests and DNA is repaired. The transactivation of a different set of
genes by p53 triggers the cell to undergo programmed cell death.
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then only able to complete its lifecycle in tumour cells that
express the relevant tumour proteins and will not replicate in
and destroy normal cells.11 The first generation of Ads
modified in this way is currently in phase I trials.

A second approach of tumour cell targeting is to use Ads that
are modified by the deletion of genes that deregulate cell
growth and disrupt cell repair so that they selectively replicate
in tumour cells, where those functions have been lost. Most
tumour cells are deregulated in cell growth because they have
lost the G1/S checkpoint and many tumour cells are also
disrupted in pathways of cell repair because they have mutant
or no p53. Adenoviruses have evolved to deregulate cell growth
by expressing a protein called ElA, which inactivates the G1/S
checkpoint and forces cells to progress into S phase12 so that the
virus can use the cellular DNA synthesis machinery to make
copies of its own DNA. Furthermore, Ads disrupt pathways of
cell repair using the viral E1B 55k protein. The E1B 55k
protein binds p53, blocking its function and, along with other
viral proteins, causes the p53 to be degraded.13

Because Ads have evolved to deregulate cell growth and
disrupt cell repair in normal cells then it would follow that
these functions must be knocked out by the virus in normal
cells for the virus to grow successfully. In many tumour cells,
both these functions are already knocked out and the argument
then follows that Ads that are missing either ElA or E1B55k
should grow in tumour cells, but should not grow in normal
cells which have intact cell growth and repair pathways.

This argument does not, however, entirely hold true. An
E1B55k deleted virus, named ONYX-015, was initially
described as selectively killing p53 mutant and null tumour
cells.14 Subsequently, we and others have shown that ONYX-
015 selectivity is not dependent on the p53 status of the cell and
should not, therefore, be a selective tumour therapy.15,16 In fact,
ONYX-015 is less effective at killing p53 mutant and null cells
than the wild-type Ad.16,17 These observations have been backed
up by clinical studies, where no correlation was observed
between ONYX-015 efficacy and the p53 status of tumours.18

ONYX-015 may be effective as a therapy for
reasons unrelated to the p53 status of tumours
Although there is no correlation with p53 status of the tumour,
ONYX-015 does have some therapeutic effect when used in
combination with chemotherapy. In phase II trials, patients
treated with chemotherapy did not show progression in head
and neck tumours that were injected with ONYX-015, in
contrast with uninfected control tumours at nearby sites.18

There may be several reasons why some therapeutic effect is
seen with ONYX-015, which may be selective for tumour
cells. The therapeutic effect may not only be due to the ability
of Ads to lyse infected cells (which is diminished in ONYX-
015 in vitro), but may also be mediated by the killing effects of
the host’s immune cells. Wild-type Ads have a number of

genes that help the virus evade detection by the immune
system.19  ONYX-015 has some of those genes removed (E3
10.4/14.5 and 14.7) and cells infected with ONYX-015 are
therefore likely to be targeted more aggressively by killer
immune cells than cells infected with wild-type Ads.

The selectivity of ONYX-015 for tumour cells may also be
based on permissiveness of tumour cells to be infected by the
virus, rather than on p53 status.16 Tumour cells express the
receptor that permits Ad entry, and these cells are therefore
easily infected. In contrast, expression in normal cells is
limited to basal epithelium. Clearly then, the majority of
cells in the body are unable to be infected by these viruses.20

Thus, it follows that direct injection of ONYX-015 into a
tumour will result in an infection that is confined to the
tumour cells and not to other normal cells.

There is clearly some controversy surrounding ONYX-015
and our current understanding of the way it works as a cancer
therapy. However, this should not detract from the potential of
what are some of the more promising therapeutic approaches
that are currently under development for the treatment of a
disease that is likely to be the plague of the 21st century.
Correspondence. Professor Antony Braithwaite, Department of Pathology,
School of Medicine, University of Otago, PO Box 913, Dunedin. Fax: (03)
479 7279; Email: antony.braithwaite@stonebow.otago.ac.nz
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Biotechnology company’s shares dive
The United Kingdom’s emerging biotechnology industry has suffered another bruising, with the share price of Cantab Pharmaceuticals plunging 67%
after trials found that its treatment for recurring genital warts was no better than placebo.

A month earlier, shares in Scotia Holdings fell by 60% after it failed to get US regulatory approval for its leading drug for cancer. Last year in the wake
of the first results from a programme of 10 randomised controlled trials of Marimastat, British Biotech’s share price fell to an all time low.

According to the industry, these huge falls illustrate how clinical trials are being closely tracked and the results used by financial analysts to make and
destroy fortunes overnight. Analysts, they say, are now as likely to be found reading the BMJ and the Lancet, for clues about the progress of trials, as they
are the Financial Times.

Although London’s stock market has responded to clinical trials in the past, the roller coaster ride that the biotechnology industry has been
experiencing is being explained by three factors: firstly, the rapidity with which information now gets to the market; secondly, the lack of a broad product
base; and, thirdly, the lack of profits.

Roger Dobson. BMJ 2000; 321: 1039.
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Medical practitioners are constantly being reminded of the
consequences of failing to reach an acceptable standard in
their professional duties. Most practitioners are aware that if
challenged, their clinical conduct will largely be judged by
reference to what their colleagues regard as acceptable.
However, what happens when a practitioner is unable to
provide services of an appropriate standard, not because of
incompetence, but because of limited resources?

Before this question is answered, it is worth reminding
practitioners of their obligations under the Code of Health
and Disability Services Consumers’ Rights (“the Code”).
Right 4 of the Code addresses a patient’s right to receive
services of an appropriate standard. The services must comply
with professional and ethical standards. Furthermore, the
patient has the right to have services provided in a manner
that is consistent with his or her needs, and that minimise the
potential harm to, and optimise the quality of life of, the
patient. When the extent of hospital waiting lists is
considered, right 4 of the Code appears to be being breached
every day in probably every hospital in the country.

However, the Code does recognise that resources are
limited. A health provider (including a medical practitioner)
will not be in breach of the Code if the provider has taken
reasonable actions in the circumstances to comply with the
duties in the Code. “The circumstances” include the
provider’s resource constraints.1 So, provided the
practitioner acts reasonably within the resources available,
he or she will not be in breach of the Code.

How then, should the practitioner act when he or she
knows that the service being provided is of an unsatisfactory
standard due to resource constraints? The Medical Council
has prepared guidelines to assist practitioners in such
situations.2 Practitioners must provide the best care possible
within resources available. However, the practitioner’s

responsibility goes further. If a patient is being denied
optimal care, then the practitioner must make it clear to the
patient that what is being provided is not regarded, by
generally agreed standards of medical practice, to be optimal
care. Where the best method of diagnosis or treatment can
be identified but not provided, practitioners should explain
to patients  what treatment is optimal and what treatment is
available. The patient should be told the difference between
the treatments, and the likely consequences of taking the
available (and inferior) course of action. The practitioner
should record this discussion in the patient’s notes.2

The Medical Council’s guidelines remind practitioners
that their responsibilities include acting as advocates for
patients and seeking the provision of appropriate
resources for the treatment of their patients. Practitioners
have a responsibility “to advocate to the appropriate
authorities for the provision of the range of services
needed by their population, and report any deficiencies.”2

The Medical Council’s guidelines may sound onerous, but
practitioners should remember that following them will
provide the best protection in the event of a complaint. If a
practitioner can produce a record of a conversation in which
it was made clear to the patient that the care provided was
sub-optimal due to resource constraints, then the
practitioner is likely to be exonerated. Where there is no
such record, or worse, where there has been no notification
of sub-optimal treatment, responding to the complaint will
be much more difficult.
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