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EDITORIALS

The Journal: into the new millennium
Editorial duties for the Journal passed from Dunedin to
Christchurch on 19 July 1999. Our first task has been to ask
ourselves what should be the objectives of the Journal? We
scrutinised the report of the committee chaired by Dr Robert
Logan, Hutt Hospital, which gathered views on directions
the Journal might take. We also noted objectives published
by the Journal of the American Medical Association. The
outcome is the draft objectives listed below:
• To promote the science and art of medicine and the

betterment of public health in New Zealand.
• To publish original peer-reviewed, clinical and laboratory

articles on a range of medical topics.
• To support continuing education of medical practitioners.
• To identify and foster responsible and balanced debate on

important and controversial issues that affect medicine
and health care.

• To encourage discussion about non-clinical aspects of
medicine and public health, including political, ethical,
legal, environmental, economic, historical and cultural
issues.

• To report New Zealand Medical Association policy, as
appropriate, while maintaining editorial independence,
objectivity and responsibility.

• To recognise the principles of the Treaty of Waitangi as
central to both Maori health development and a healthier
New Zealand.

• To aspire to the highest level of ethical medical
journalism.

• To produce a publication that is timely and enjoyable to
read.
As mentioned, these objectives are in draft form:

suggestions are welcome.
We are in the process of finalising a full Editorial Board

of approximately 50 clinicians and scientists. There will be
some turnover in Board membership from year to year to
guard against “fossilisation”. A small Emeritus team will
continue a long tradition of the Journal, to provide counsel
and criticism. Included will be John V Allison and Jim I
Clayton from Dunedin who have guided the Journal as joint
editors since the death of Richard Robinson who was Editor
for 30 years. We are grateful to John and Jim for their
guidance as the editorial office moves to Christchurch.

What changes might be anticipated in the Journal? We
are recruiting editorial articles to address issues of
importance to New Zealanders. It is our job to confront
any issue which bears on the health of the nation. These
editorials may provoke discussion and sometimes, no doubt,
dissent. We see this as no bad thing: there is a section for
correspondence. Viewpoint articles will continue to be
encouraged. Editorials and viewpoint articles will be
reviewed by the five Deputy Editors and Editor. Original
articles, of course, will continue to be encouraged. The
majority of articles will be seen by two referees, usually

within New Zealand, and a Deputy Editor or the Editor.
Our aim is to ensure a rapid but critical review process.
There is, however, a limitation on space within the Journal
dictated by financial considerations. This, along with
scientific considerations, dictates that by no means all
articles can be accepted. Nothing new here for journals, all
of which strive to reach a balance between scientific
excellence, implications for the health of the country and
limitations on space in the journal.

Journal supplements will be considered subject to
financial considerations. Articles published in supplements
must pass through the usual refereeing process. We will be
looking to initiate a series “From Molecule to Malady” -
which is the theme of the 34th International Congress of
Physiological Sciences to be held in Christchurch in August
2001. Another aim for the coming year is to provide brief
summaries of research by New Zealanders published in
other journals. Inevitably some of the “best” research from
this country appears in other journals and we wish to
summarise such research which is relevant to health in
New Zealand and/or is of major scientific impact.

The changes noted above will not become clearly evident
in the Journal until the New Year when the backlog of
accumulated, accepted papers is published.

We are aware of trials, tribulations and trauma between
medical associations and editors of their affiliated  journals.
Editors of the Journal of the American Medical Association
and the New England Medical Journal have left their posts
or been removed consequent upon ideological clashes. By
ensuring regular contact with the New Zealand Medical
Association we hope that any tensions between financial
considerations, the desire to publish as much meritorious
work as possible and the need for editorial independence,
can be anticipated, discussed and worked through
constructively.

As we enter the next millennium, there will be exciting
advances in the science and art of medicine and the Journal
hopes to predict, as well as report, these advances. We have
all been carried along with dramatic changes in delivery of
health services in the country through market forces,
competition, managerialism and the search for “efficiency”.
The Journal could be a forum to discuss how future changes
in delivery of health services might best occur. This would
seem preferable to simply reporting on the consequences of
a blitzkrieg of imposed change.

We do not under estimate the challenge of maintaining a
coherent, interesting and even exciting Journal. All we can
promise is to do our best.

Gary Nicholls, Editor;
Philip Bagshaw, Evan Begg, Peter Moller, Les Toop,
Christine Winterbourn, Deputy Editors;
Christchurch.
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In 1997, Richard Robinson, who had edited the Journal for
more than thirty years, was forced to retire suddenly
because of ill-health. We took over rapidly and have
continued as joint editors until recently when the working
party, chaired by Dr Robert Logan, made its
recommendations to the Medical Association on the future
of the Journal and a new editor, Professor Gary Nicholls,
was appointed. From the joint editorial point of view, the
last two years have provided a fascinating mix of interest
and enjoyments, with some irritations and frustrations.

Early in 1997, the previous editor had expressed concern
about a downturn in submission of papers for publication.1
This seemed unsurprising, with little time and money for
research, as health reforms began to bite.1 It has been
reassuring to find that this downturn did not last and we
regularly received articles of good quality, based on sound
research, which could be published as ‘papers’ or ‘in
practice’, when clinically based. There were also useful
reports on public health, ‘viewpoints’ of interest and the
occasional article on medical history,2 which whetted the
appetite for more. There was, too, a widening in scope of
topics covered and we increased the categories of papers
published. These now included a section on ‘general
practice’ for a rising number of papers submitted, often
from departments of general practice in medical schools.
We also introduced the category ‘medical education’ for
papers about postgraduate and undergraduate courses and
related topics, and we have tried to encourage input from
our undergraduate colleagues.

Recently, Auckland practitioners have been providing a
useful series of papers on antimicrobial resistance3 and
treatment of infections. In this International Year of the
Older Person, we were pleased to take up the proposal of Dr
Paul Goldstraw, former president of the New Zealand
Geriatrics Society, for a series of articles on geriatric
medicine, and the first of these have appeared.4,5 We also
published several papers illustrating the relevance of
research in the basic medical sciences to clinical practice
and we commissioned more.

Dealing as an editor with this diverse lot of papers
submitted was not easy; it would have been impossible
without expert assessment of the content of papers by peer
review. In order to minimise the risk of bias against
authors, it has been our practice to send papers for review
away from their city of origin. To do this we have depended
on members of the Editorial Committee to arrange reviews
of papers by appropriate colleagues. We thank Editorial
Committee members for their great help in this process. We
thank too, all those reviewers for their goodwill in giving us
their time and expertise.

Peer review is not without its critics and some research
has indicated that it can have defects including bias, lack of
consensus between reviewers and failure to detect errors.6
However, we have been fortunate in our reviewers. They

have generally been fair and scrupulous, have given
sensible advice for revision of papers which authors
appreciated and, if they considered themselves unable to
review a paper or some aspect of it (e.g. statistical
analysis), they said so and we could arrange for a second
review. A frustrating aspect of the review process is that it
can be slow. We routinely asked our reviewers for a report
within a month. Some took three months or more and this
was frustrating for authors, editors and the Editorial
Committee.

There have been other editorial frustrations. Because of
the need to balance income and publication costs, there is a
limit to the size of any issue of the Journal. We have
therefore often been unable to publish all papers in hand.
This causes delays in publication which are irksome to
authors and leads to a backlog of papers which takes time
to clear. Authors can themselves often be irritating to
editors by failing to follow guidelines in ‘information for
authors’ and by apparently not bothering to look at the
style in a recent issue of the Journal when formatting their
paper. As has been noted before,l this can greatly prolong
the subediting tasks of editors when preparing papers for
the printers.

Frustrations apart, we have found that editing a medical
journal is a stimulating and challenging occupation. As
Jerome Kassirer of the New England Journal of Medicine
wrote recently,7 medical editors “must aspire to
impartiality, open-mindedness, and intellectual honesty”.
To do this requires independence and freedom of action.
This can create problems, as shown by the recent departure
of George Lundberg, editor of JAMA, and by the non-
renewal of Dr Kassirer’s editorial contract.8 We are pleased
to report that, during our term of office, the New Zealand
Medical Association, publisher and owner of the Journal,
has not in any way impugned the principle of editorial
independence and indeed has been very supportive of
editorial actions whenever the need arose for such support.

We congratulate Gary Nicholls, editor of the Journal, and
his editorial team on their appointments. We wish them
every success in their new venture, as they take the
Journal into the next millennium.

John Allison, Jim Clayton
Dunedin.
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The Journal: 1997-1999

Balancing rights and responsibilities is no simple matter, especially when the accountability relationship extends much wider to include a
diverse but often nebulous group of other legitimate stakeholders. Scientific journals, and especially general medical journals, most certainly
serve a broad constituency. Authors submit papers for consideration if they perceive the journal to have good reach and high credibility;
reviewers provide peer review (usually gratis) as a service to a wider intellectual community. Readers may seek valid and reliable
information within the journal to influence the management of individual patients and the shaping of health systems, and the lay press may
use the journal as a source of information from which to inform at he wider public. Finally, advertisers who buy space in a journal do so
because of its circulation and its reputation. Each of these stakeholders needs to know that the journal adheres to certain standards in its
production: independence, integrity, and scientific credibility. Anything that may compromise these standards needs to be avoided or made
explicit. Editorial independence allows editors to attend to the long-term needs of the journal, especially its reputation among its wider
constituency, even when this is in conflict with the interests of the owners or other powerful groups (such as advertisers, professional bodies,
or government). Editorial independence is thus tightly bound to the journal’s reputation for trustworthy content.

Davies HTO, Rennie D. Independence, governance, and trust. JAMA 1999; 281: 2344-6.
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PAPER

Cardiac allograft vasculopathy: the Green Lane Hospital
experience 1987-1998

Simon R Dixon, FRACP, Interventional Fellow; Peter N Ruygrok, FRACP, Cardiologist; Trevor M Agnew,
FRACP, Cardiologist; Mayanna Lund, FRACP, Cardiovascular Research Fellow; Pam F Aldersley, RCpN,
Recipient Transplant Coordinator; Helen C Gibbs, RGON, Recipient Transplant Coordinator; RML Whitlock,
FRACP, Clinical Physiologist, Department of Cardiology; David A Haydock, FRACS, Cardiac Surgeon,
Department of Cardiothoracic Surgery; H Arthur Coverdale, FRACP, Cardiologist, Department of Cardiology,
Green Lane Hospital, Auckland.

March 1998 were studied. Of these, seventy- six patients had follow-up
coronary angiography and form the study group. Two patients who had
an angiogram done one year after transplant, have not had further
procedures performed due to difficulty with vascular access. Fifteen
patients who were transplanted between March 1997 and March 1998
are alive and have not yet had a postoperative coronary study.

Immunosuppression. Triple immunosuppressive therapy with
cyclosporine, azathioprine and prednisone with ATG induction was
used in all patients. Severe rejection was treated with ATG or
OKT3, and moderate rejection with pulsed intravenous
methylprednisolone or a tapered course of high-dose oral prednisone.
Coronary angiography. Until 1990, patients underwent annual
coronary angiography. Since then angiography has been performed
at one, two and five years after transplantation. All patients were
evaluated on or near the anniversary of their operation with
selective coronary angiography and left ventriculography from a
femoral approach. The diagnosis of allograft vasculopathy was made
if there was any angiographic evidence of coronary artery disease.
Particular attention was paid to the distal vessels for the presence of
pruning or obliteration. Serial cineangiograms were compared using
two projectors for side-by-side comparison of films. The presence or
absence of coronary disease was assessed by two angiographers.
Quantitative angiography was not used in this study.
Risk factor analysis. Information was obtained by review of
patients’ medical records. Acute rejection was diagnosed by
endomyocardial biopsy and classified according to the International
Society for Heart and Lung Transplantation criteria.5 Routine
biopsies are performed weekly for six weeks, fortnightly for the
next six weeks, monthly till six months and then every two months
up to one year. A rejection episode was defined as a biopsy showing
active cellular rejection requiring treatment. Our threshold for
treatment has usually been grade IIIA histological changes.
Subsequent biopsies were classified as the same episode until
separated by a rejection-free specimen. Cytomegalovirus infection
was defined as seroconversion of a previously sero-negative
patient, demonstration of inclusion bodies on endomyocardial
biopsy, or a clinical illness documented to be due to
cytomegalovirus by polymerase chain reaction testing. Fasting lipid
profiles and renal function were recorded at or near six weeks, one,

Abstract
Aims. To determine the prevalence of cardiac allograft
vasculopathy in heart transplant recipients at Green Lane
Hospital and to examine potential risk factors for
vasculopathy.
Methods. We retrospectively reviewed the coronary
angiograms of all cardiac transplant recipients.
Angiography was usually performed one, two and five years
after operation. The diagnosis of allograft vasculopathy was
made if there was any evidence of coronary artery disease.
Patients’ medical records were reviewed for potential risk
factors.
Results. Ninety-one patients underwent cardiac
transplantation between December 1987 and March 1998.
One year survival was 87%. Angiographic evidence of
coronary disease was present in 30 patients and in three
patients coronary lesions were first identified at post
mortem. Vasculopathy was present in 25%, 35% and 61% of
patients at one two and five years following transplant.
Donor-acquired lesions could not be excluded as few
patients had immediate postoperative angiograms for
comparison. Five late deaths have been due to
vasculopathy. Recipient age, race, donor age and ischaemic
time were similar for those with and without vasculopathy.
Frequency or severity of acute rejection episodes,
cytomegalovirus infection, lipid profiles, diabetes and
hypertension were not significantly different in patients
with vasculopathy.
Conclusion. Cardiac allograft vasculopathy is a common
finding after heart transplantation. No definite risk factors
were identified in this patient group.

NZ Med J 1999; 112: 417-20

Cardiac transplantation is an accepted treatment for end-
stage heart failure.1 With advances in immunosuppression
the one-year survival in most centres is greater than 85%.2
The major cause of death after the first year is the
development of coronary artery disease affecting the donor
heart.2-4 Allograft vasculopathy differs from conventional
atherosclerosis, with diffuse concentric myointimal
proliferation that involves both the large epicardial and
small distal vessels3 (Figure 1). This process results in
compromise of the coronary lumen but, as the allograft
usually remains denervated, many patients do not
experience angina. The first manifestation of transplant
coronary disease may be breathlessness, heart failure,
arrhythmias or even sudden death. For this reason, routine
surveillance angiography has been performed in most
centres to detect and monitor the presence of coronary
artery disease. We report our experience in heart
transplant recipients at Green Lane Hospital.

Methods
Patient group. All heart transplant recipients at Green Lane
Hospital from the inception of the programme in December 1987 until

Figure 1. Histological section of the mid left anterior descending coronary

artery showing marked thickening of the intima with compromise of the
vessel lumen. The internal elastic lamina is arrowed.
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two and five years after transplantation. Hypertension was defined
as a resting blood pressure greater than 150/90 mmHg. Standard
criteria were used for the diagnosis of diabetes.
Statistical analysis. Unless otherwise stated, results are
presented as a mean value ± standard deviation. For the risk factor
analysis, differences between the groups were calculated with chi-
squared and two tailed t-tests. A p value of < 0.05 was considered
to be statistically significant. Kaplan-Meier curves were calculated
for freedom from allograft vasculopathy and death.

Results
Ninety-one patients underwent heart transplantation
between December 1987 and March 1998. One-year
survival for this group was 87%. There were twelve deaths
during the first postoperative year, one of which was due to
allograft vasculopathy.
Allograft vasculopathy. In the study group, there was
angiographic evidence of coronary disease in thirty patients.
From actuarial analysis, coronary disease was identified in
25%, 35% and 61% of patients at one, two and five years after
transplantation (Figure 2). Three patients had apparently
normal cineangiograms but had evidence of allograft
vasculopathy at post mortem. For these three patients, the
interval from the most recent angiogram to death was 3, 9 and
26 months. One of these deaths was due to a posterior
myocardial infarction and two were the result of acute rejection.
Atherosclerotic lesions acquired from the donor cannot be
excluded as few patients had angiography in the immediate
postoperative period. However, one donor was recognised to
have mild disease of the left anterior descending artery at the
time of transplant. This was confirmed at angiography and
there has been no progression five years later. Eight of the
thirty patients who had abnormal coronary angiograms had
‘significant’ coronary disease, defined by the presence of a lesion
of more than 50% diameter loss in a major epicardial vessel or
substantial distal vessel pruning or obliteration (Figures 3 and
4). The remainder had irregularities (14 patients) or mild
stenoses of the epicardial vessels (8 patients). In five patients
significant disease was detected at the first angiogram. The
other three patients were identified three, five and eight years
following transplant (Table 1).
Left ventricular function. The left ventricular ejection
fraction assessed by ventriculography was within the
normal range for most patients at follow-up. Ventricular
dimensions and ejection fraction did not correlate with the
presence of coronary artery disease. For the eight patients
who had significant coronary disease, the mean ejection
fraction at the time of detection was 59% (range 43-83%). In
this group, some patients were found to have quite
advanced vasculopathy with normal or only mild
impairment of ventricular function.

Table 1. Characteristics of patients with significant angiographic coronary
artery disease.

Patient Time of Description of EF at Follow-up/outcome
detection disease diagnosis
(years) (%)

1 1 Diffuse disease 78 Progression of disease.
2 11 months Diffuse disease 48 Died
3 1 Occluded posterior 76 No change at two year

descending study
4 5 Diffuse disease 43 No further angiogram done
5 1 Focal lesion proximal 83 No change LAD

LAD New disease proximal
RCA

6 3 Occluded RCA 64 Progression
LAD occluded at
subsequent study

7 8 Diffuse disease 47 Listed for re-
transplantation
Died before re-operation

8 1 Diffuse disease 53 Progressive disease
Died

EF: Ejection fraction; LAD: left anterior descending coronary artery; RCA:
right coronary artery.

Figure 2. Actuarial freedom from coronary disease following heart
transplantation at Green Lane Hospital. CAD = Coronary artery disease.
Vertical bars represent ± standard error.

Figure 3. Cineangiogram of the right coronary artery showing extensive

disease, particularly involving the distal branches.

Figure 4. Cineangiogram of the left coronary artery demonstrating occlusion
of the distal anterior descending branch (arrow) and diffuse disease of the
distal circumflex branch.
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Patient and donor characteristics. Most patients
were transplanted for end-stage heart failure secondary to
dilated cardiomyopathy or ischaemic heart disease. The
mean age, sex and blood group of the recipient and donor
did not differ significantly between the two groups. The
ischaemic time was also similar in both (Table 2).

Table 2. Comparison of recipient and donor characteristics in patients with

coronary artery disease and patients with no coronary disease.

Coronary disease No coronary disease p
n=33 n=43

Ricipient age (yrs) 41.9 ± 13.0 42.4 ± 13.9 NS
Ricipient gender (M/F) 28/5 39/4 NS
Cardiac disease

DCM 14 42.5% 21 48.4% NS
IHD 14 42.5% 16 37.1% NS
Congenital 1 3.0% 1 2.3% NS
Rheumatic 1 3.0% 4 9.3% NS
Other 3 9.0% 1 2.3% NS

Donor age (years) 31.1 ± 11.4 27.0 ± 9.7 NS
Donor gender (M/F) 28/5 33/10 NS
Ischaemic time (mins) 175.6 ± 54.8 201.7 ± 62.5 NS

DCM: dilated cardiomyopathy; IHD: ischaemic heart disease; NS: not
significant.

Risk factors. The incidence of acute rejection during the
first and second postoperative years did not differ
significantly between the two groups. However, a trend was
noted in patients who had two or more episodes of acute
rejection during the first postoperative year (12/33 vs 7/43,
p=0.06) (Table 3). The preoperative cytomegalovirus status
of the recipient and donor was similar in both groups and
postoperative cytomegalovirus infection did not correlate
with the presence of coronary disease (Table 3). Lipid
profiles at six weeks, one, two and five years are shown in
Table 4. The mean values of total cholesterol, high density
lipoprotein cholesterol, low density lipoprotein cholesterol
and triglycerides did not differ significantly between the
two groups at any time. Similarly, there was no difference
between the groups with respect to renal function, weight,
use of aspirin and the incidence of hypertension after
transplantation. About half the patients in each group were
taking diltiazem at six weeks, one, two and five years. Few
patients had been commenced on a statin by six weeks after
transplant.

Table 3. Frequency of acute rejection episodes during the first postoperative
year, recipient/donor cytomegalvorius (CMV) status and incidence of CMV

infection post-transplant in patients with and without coronary disease.

Coronary disease No coronary disease p
n=33 n=43

Acute rejection episode
requiring treatment
1 episode 9* 14 NS
2 episodes 12 7 NS (0.06)
Episode of severe rejection 7 6 NS

CMV Status
Recipient CMV status (+/-) 19/14 26/17 NS
Donor CMV status (+/-) 11/20** 20/23 NS
Post-op infection 5 12 NS

* Number of  patients; ** Information not available for two patients.

Outcome. There were five deaths due to the development of
allograft vasculopathy. The earliest occurred eleven months
after transplantation, with this patient having severe
disease at angiography predominantly involving the distal
vessels. Another patient died suddenly four years and two
months after operation, having had a normal angiogram at
two years. The postmortem demonstrated evidence of an
acute posterior myocardial infarction. Two patients died
more than eight years after transplantation. One of these
patients had been accepted for re-transplantation but died
before a suitable donor could be found.

Table 4. Mean values for lipid profiles in groups with and without coronary
artery disease (mmol/L).

Coronary disease No coronary disease p

Cholesterol 6 weeks 5.9  ± 1.4 5.6  ± 1.0 NS
1 year 5.7  ± 1.0 5.8  ± 1.2 NS
2 years 5.5  ± 1.0 5.8  ± 1.3 NS
5 year 5.7  ± 0.9 5.5  ± 1.1 NS

LDL 6 weeks 3.7  ± 1.0 3.3  ± 0.7 NS
1 year 3.6  ± 1.0 3.5  ± 0.9 NS
2 years 3.3  ± 0.9 3.4  ± 0.9 NS
5 years 3.6  ± 0.8 3.3  ± 1.0 NS

HDL 6 weeks 1.3  ± 0.4 1.4  ± 0.4 NS
1 year 1.3  ± 0.3 1.4  ± 0.6 NS
2 years 1.4  ± 0.4 1.5  ± 0.4 NS
5 years 1.5  ± 0.2 1.5  ± 0.4 NS

Triglycerides 6 weeks 2.1  ± 0.9 1.8  ± 0.8 NS
1 year 1.7  ± 0.8 1.8  ± 0.9 NS
2 years 1.7  ± 0.9 1.6  ± 0.8 NS
5 years 1.9  ± 0.9 1.6  ± 0.9 NS

Mean values ± standard deviation; LDL: Low density lipoprotein cholesterol;
HDL: High density lipoprotein cholesterol; NS: not significant.

Discussion
The development of allograft vasculopathy is an important
problem that limits survival after heart transplantation.
Angiographic evidence of coronary artery disease is present
in about 50% of recipients five years after transplantation.
In our study, the prevalence of disease was similar to
previous reports.6,7,16 Coronary angiography however clearly
underestimates the presence and extent of allograft
coronary disease.8 Intravascular ultrasound studies show
that extensive plaque can form without significant
compromise of the lumen or angiographic evidence of
disease, as a result of vessel remodelling.9 Nearly all
recipients have some intimal thickening one year after
transplantation.10 Furthermore, the rate of development of
intimal thickening is highest in the first two years, with a
slower progression over subsequent years.11

The exact mechanism underlying the development of
allograft coronary disease remains unclear, although available
evidence suggests it is primarily immune-mediated, resulting in
endothelial injury with subsequent myointimal hyperplasia and
synthesis of extracellular matrix.12 Several studies have
examined the role of non-immunological factors which may
modify this response, but the findings of these reports have
been variable.6,7,13,16 Our data did not show a significant
correlation between the presence of coronary disease and a
number of potential risk factors. However, the size of the
patient groups in our study is clearly a limitation. The role of
cytomegalovirus infection in the development of allograft
vasculopathy remains controversial. Early studies found an
association between cytomegalovirus infection and the presence
of coronary artery disease after heart transplantation.14,15 In
addition Gao showed that cytomegalovirus infection was
associated with earlier development of angiographically visible
coronary disease.16 However, in other reports no definite
association has been found.17 More recently it has been shown
that acute rejection episodes have an important influence on
the development of allograft vasculopathy.18 The Hammersmith
group demonstrated that the number of acute rejection episodes
within three months and one year correlated with the presence
of early coronary disease compared with recipients who
developed late disease. This was shown using both grade IB
and IIIA as thresholds for treatment of rejection. Donor
coronary artery disease does not appear to influence the
development of allograft vasculopathy and in some cases
regression of donor lesions has been observed.19

Hyperlipidaemia is seen in 60-80% of transplant recipients
and may be due to both prednisone and cyclosporin.20,21

Several studies have found an association between
hyperlipidaemia and allograft coronary disease.22,23 In our
study, the lipid profiles were not significantly different
between the groups with or without coronary disease. Two
randomised trials have shown that pravastatin and
simvastatin reduce the incidence of allograft vasculopathy

419 12 NOVEMBER 1999
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and improve one-year survival after transplantation.24,25

Furthermore, pravastatin was found to lower the incidence
of acute rejection accompanied by haemodynamic
compromise, suggesting that a cholesterol-independent effect
may be important.25 In vitro studies have confirmed that
HMG-CoA reductase inhibitors regulate DNA in cycling
cells,26 inhibit chemotaxis by monocytes27 and regulate
cytotoxicity of natural-killer cells28 and T lymphocytes.29

Based on the above data, we recommend pravastatin in all
patients early after transplantation.

Considerable debate has arisen about the need to perform
routine coronary angiography in heart transplant recipients
given the absence of effective therapeutic options and potential
risks associated with angiography. This has led to the search
for non-invasive methods of detecting allograft coronary
disease. Dobutamine stress echocardiography has been
investigated in a number of centres. In one study dobutamine-
induced wall motion abnormalites which were persistent, were
predictive for the development of angiographic coronary artery
disease, myocardial infarction or death.30 In addition, a negative
result has been shown to identify a low-risk group for
subsequent cardiac events.31 Although this technique is
promising, additional larger trials need to be performed. Other
non-invasive tests such as exercise electrocardiography,
ambulatory ECG and persantin-thallium imaging have a low
predictive value for the detection of graft coronary disease.32

Until further information is available about other modalities,
we believe that routine coronary angiography is useful to
identify high-risk patients and can be performed with a low risk
of serious complications. As our understanding of this disease
process increases, it should be possible to identify subgroups of
patients who have more aggressive problems and therefore
require more frequent surveillance, as well as those who have a
more benign form of vasculopathy and need less frequent
evaluation.

In patients with coronary disease, therapeutic options are
limited but diltiazem may be beneficial. A study by
Schroeder showed that patients receiving diltiazem (not
blinded or placebo-controlled) were less likely to demonstrate
a significant change in their follow-up angiograms at one and
two years.33 However, in a rat model diltiazem did not
suppress intimal proliferation.34 In practice, diltiazem is used
mainly for its cyclosporine-sparing effect. In a rat transplant
model captopril has been shown to reduce intimal and
smooth muscle proliferation35 but no randomised clinical
trials have been undertaken. Other investigational agents
include angiopepetin and L-arginine. Tacrolimus (FK 506)
has been investigated in a prospective comparison with
cyclosporine but the intermediate results showed no
significant difference in the prevalence of angiographic
coronary disease between the two groups.36

Coronary artery revascularisation with angioplasty37

atherectomy or bypass surgery38 has been performed in
selected heart transplant recipients with predominantly
proximal vessel disease. However, the long-term results
have been poor and these options are not suitable for the
majority of patients where disease involves the distal
coronary vessels. Retransplantation is offered in many
centres for recipients with severe allograft vasculopathy but
the initial mortality is higher and long-term survival
shorter than after the initial procedure.39

Conclusion
Cardiac allograft vasculopathy is a common finding after
transplantation and is an important cause of late morbidity
and death. In recipients at Green Lane Hospital the
prevalence of coronary disease is approximately 61% at five
years, which is similar to previous reports. In our study no
definite factors were associated with the presence of
coronary disease but the number of patients in each group
was small therefore limiting our analysis. While the cause
of transplant coronary disease has not been clearly defined,
we believe that vigorous management of conventional risk
factors for atherosclerosis and the use of statins are
important.
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Abstract
Aim. To assess the resource implications of managing
small bowel obstruction, which is common and has diverse
causes and outcomes.
Method. A retrospective study of 332 patients documented
to have postoperative, adhesive small bowel obstruction,
from 1988 to 1996, was carried out. Complications and
resources used were recorded and costs were determined.
Results. There were 207 females and 125 males, with a
median age of 63 years. There were 374 hospital
admissions, in 121 (32.4%) of which no surgical operation
was performed. Patients had a median hospital stay of
eight days. The overall median cost for a patient who had
no operation was NZ$l 039 (minimum $94, maximum $13
262), compared to NZ$7 630 (minimum $2 038, maximum
$135 173) for a patient who had an operation. Postoperative
adhesive small bowel obstruction accounted for 1.3% of all
admissions, 59.2% of all cases of bowel obstruction, 65.2% of
all admissions with small bowel conditions, 73.5% of
laparotomies for bowel obstruction and 4.1% of all
laparotomies. Sixty-eight patients (20.5%) developed a total
of 102 complications and there were eight deaths (2.4%).
Conclusion. Postoperative adhesive small bowel
obstruction is a common condition, which is associated with
a substantial morbidity and workload. The treatment of
these conditions has significant health care costs. Most are
emergencies and the costs of their management are very
variable.

NZ Med J 1999; 112: 421-3

Postoperative formation of adhesions is a well-known
complication of surgery. The incidence of intraperitoneal
adhesions ranges from 67% to 93% following general
surgical abdominal operations.1-3 Patients might present
with abdominal pain, small bowel obstruction or infertility
in women. Re-entering the abdominal cavity might be
difficult or even hazardous. In a recent US study, the lysis
of lower abdominal adhesions alone has been shown to
significantly increase the health care cost.4 In this report
we retrospectively reviewed all patients with postoperative
adhesive small bowel obstruction who were admitted to the
general surgical wards at Dunedin Hospital, over a nine-
year period, to identify the magnitude of the problem, the
trend in the management of these patients and to estimate
the workload costs.

Methods
Dunedin Hospital is a teaching hospital, which serves more than 180
000 people. All patients documented to have small bowel obstruction
due to postoperative adhesions, admitted to the general surgical
service wards of Dunedin Hospital from 1988 to 1996, were
retrospectively reviewed. Information about these patients was
retrieved and studied from data recorded on the Surgical Clinical
Audit Database-Otago Audit.5,6 In order to recruit all qualified
patients the database was searched for all records including codes
for intestinal obstruction due to adhesions, benign and malignant
neoplasms of the bowel and bowel obstruction - not neoplastic or
inflammatory. All relevant hospital notes were retrieved and the
diagnosis validated. The total number of patients studied was 332.
Because some patients were admitted more than once (some up to
five times) and often treated differently, the study was based on the
number of patients and the number of admissions.

The total hospital days’ stays were recorded and the total costs
were calculated. These costs included the hotel costs of stay in the
surgical wards (including the Intensive Care Unit), costs of
investigations, support services, medical staff, anaesthesia and
operating theatre. Depending on the services provided, costs were
added together and presented as minimum, median and maximum
daily and overall costs, whether patients had been operated upon
or not, and whether they developed complications or not. Because
sufficient information of costs was not available for the years 1988
to 1992, details of costs were based on those for each of the
admissions during the years 1993 to 1996. The detailed individual
cost items could be retrieved with assistance from the Institution’s
Finance Department. Costs were adjusted to those prevailing in
1996.

Only patients who were admitted with small bowel obstruction
as an emergency were studied. Patients who underwent
adhesionolysis as part of another procedure and were not
admitted with small bowel obstruction were not included in the
study. Patients who were admitted with clinical features
suggestive of bowel strangulation were treated operatively;
otherwise, all other patients were initially treated non-
operatively with nasogastric suction, intravenous fluids and
clinical / radiological monitoring. This treatment was changed to
operative when there was no improvement in the patient’s
condition or there was suspicion of bowel strangulation. The
duration of observation was between one to more than seven
days. The original operation was for various conditions of the
stomach, small and large bowel, biliary-pancreatic and other
abdominal conditions. These included malignant tumours,
inflammatory bowel disease, volvulus, diverticular disease,
angiodysplasia, biliary stones, congenital malrotated gut and
congenital bands, postoperative radiation, intussusception,
Meckel’s diverticulum, repair of diaphragmatic hernia, removal of
foreign bodies, laparotomy for abdominal trauma and road traffic
accidents, excision of desmoid tumours of the mesentery and
retroperitoneal cysts. Patients who had appendicectomies,
vascular, gynaecological and urinary tract operations were
excluded. Due to the broad variety of the original operations
performed, the fact that some patients were admitted several
times and treated differently each time, and the presence of more
than one factor which could contribute to the formation of
adhesions like the presence of generalised peritonitis and the
necessity to perform some form of gastrointestinal surgery, we
were unable to study the time between the original operation to
the presentation with small bowel obstruction.

A chi-squared test was used to examine the association between
time and type of management. The chi-squared test for trend was
examined to determine if the association could be represented by a
line.

Results
Patients. After scanning and sorting, a total of 332
patients were found to qualify for the study. There were
207 females to 125 males ( 1.7:1 female: male ratio), with a
median age of 63 years (range of <1 year to 93 years).
Admissions and hospital stay. In all there was a total
of 374 admissions. No surgical operations were performed
in 121 (32.4%) of these admissions. Table 1 shows the
distribution of these admissions through the years 1988 to
1996. Table 2 shows the distribution of these admissions
according to age of the patient and Table 3 according to the
sex and co-morbidity. A significant difference was found in
the proportion treated operatively and non-operatively
during all the years (χ2 (8) = 15.8, p = 0.044). However, the
test for a linear trend for 1988 to 1996 was not significant
(χ2 (1) = 1.26, p = 0.26), indicating a more complex
association.

IN PRACTICE

Postoperative adhesive small bowel obstruction:
the resources impacts
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Table 1. Admissions for postoperative adhesive small bowel obstruction and
management during 1988 to 1996.

Year 88 89 90 91 92 93 94 95 96 Total

Adm 37 43 32 46 27 45 54 44 46 374
No op 5 12 15 17 7 14 25 12 14 121
% 13.5 27.9 46.9 37 25.9 31.1 46.3 27.3 30.4
Op 32 31 17 29 20 31 29 32 32 253
% 86.5 72.1 53.1 63 74.1 68.9 53.7 72.7 69.6

Adm: number of admissions; No op: no operation; Op: operation.

Table 2. Admissions distribution and management according to age.

Age Operation No operation Total % Operation

<10 10 0 10 100
10-19 11 2 13 84.6
20-29 17 8 25 68
30-39 15 8 23 65.2
40-49 33 19 52 63.5
50-59 23 13 36 63.9
60-69 54 24 78 69.2
70-79 46 27 73 63
80-89 36 17 53 67.9
90+ 8 3 11 72.7
Total 253 121 374 67.6

Table 3. Admissions distribution and management according to sex and co-
morbidity.

Sex Operation No operation Total % Operation

Female 150 74 224 67
Male 103 47 150 68.7

Co-morbidity
Total 83
Operated 74 (89.2%)

Patients had a median hospital stay of eight days (range of
zero to 156 days; zero indicates less than one hospital day).
Hospital stay was shorter when patients had no operation
(median 3 days, range 0 to 18 days) and was much longer
when patients developed post operative complications (no
complication: median 10 days range 4 to 18; complications:
median 26 days, range 16 to 156). Some of the patients in
whom no operation was performed or were operated upon
and had no postoperative complications stayed longer than
usual because of delay in placing them following their
discharge from the hospital.
Costs. The daily cost was very variable depending on the
level of dependency in hospital stay, types of services
needed, whether the patient had an operation or not and
the level of dependency of postoperative management. The
median daily cost for a patient who had no operation was
NZ$776 (range $94 to $1 392), compared to NZ$l 264 (range
$803 to $3 741) for a patient who had an operation. The
overall median cost for a patient who had no operation was
$1 039 (range $94 to $13 262), compared to $7 630 (range
$2038 to $135 173) for a patient who had an operation.
Table 4 shows the costs for the years 1993 to 1996 for both
groups having and not having had an operation. The
highest cost was from hospital stay (43%), the operating
theatre (25%) and the pharmacy (10%). For those patients
in whom complications occurred the overall costs were
substantially greater (no complication: median cost $7 137,
range $2 592 to $11 664; complication: median cost NZ$17
842, range $10 368 to $135 173).
Workload. Over the same period of the study there were
28 101 admissions to the general surgical service wards.
The number of laparotomies performed was 6 141
(excluding appendicectomies, vascular, gynaecology and
urinary tract operations). A diagnosis of small or large
bowel obstruction accounted for 632 admissions (2.2% of all
admissions); laparotomy was performed in 344 of them. A

diagnosis of small bowel conditions of various causes (516
benign and 58 due to different types of tumours) accounted
for 574 admissions (2% of all admissions). Therefore, small
bowel obstruction due to adhesions accounted for 1.3% of all
admissions, 4.1% of all laparotomies, 59.2% of cases of
obstruction, 73.5% of laparotomies for cases with bowel
obstruction and 65.2% of all admissions with small bowel
conditions.

Table 4. Total costs for all patients’ admissions during 1993 to 1996, adjusted
to 1996 levels (in New Zealand dollars).

Year 1993 1994 1995 1996

Operation
Median 7325 7490 8447 6669
Minimum 2297 3485 2038 2337
Maximum 135 173 33 659 57 313 38 496

No operation
Median 1004 1153 898 1239
Minimum 440 339 94 332
Maximum 2710 2426 2904 13 262

Total/Year 481 650 275 259 428 730 363 873

Type of operation and complications. Out of the 253
operations, enterolysis was performed on 227 occasions,
enterolysis with resection of small bowel loop was carried
out in 20 and enterolysis with entero-enterotomy (bypass)
was performed on another six occasions. Sixty-eight
patients (20.5%) developed a total of 102 various
complications. Eight of these patients had no operation.
The most common complications were chest infection (19),
prolonged ileus (17), wound infection/haematoma (13),
inadvertent enterotomy/fistula (10), cardiac (5), septicaemia
(4), deep-vein thrombosis (4), pulmonary embolism (3) and
wound dehiscence (2). Five of the ten patients who had
inadvertent enterotomy developed complications (one
patient died later). Although some of these complications
were not directly related to the inadvertent enterotomy,
these complications contributed to patients’ morbidity and
prolonged hospital stay (median 24 days, range 12 to 156
days).

Eight patients (2.4%) died. Seven were postoperative
deaths and the eighth patient had no operation. In five of
them, enterolysis was performed, with injury to the small
bowel in one case. Two out of 20 patients (10%) who had
resection of a gangrenous or compromised perfusion bowel
loop had died. The cause of death was unrelieved small
bowel obstruction in two patients, renal and cardiac failure
in one, cardiac arrhythmia in one, renal and respiratory
failure in one, respiratory failure in one and one patient
developed postoperative small bowel fistula, central venous
catheter sepsis and septicaemia. The patient who was not
operated upon died from cardiac complications on the same
day after admission.

Discussion
The majority of patients with partial small bowel
obstruction attributable to adhesions will be treated
successfully by nasogastric tube decompression.7 However,
intestinal strangulation cannot uniformly be predicted or
prevented and the probability of success is always in
question. Complete intestinal obstruction is more likely to
be associated with strangulation than is incomplete or
partial intestinal obstruction.8 Because of the reported
success rates of 60% to 90%, most surgeons would accept
the concept of a 24-hour period of expectant non-operative
management in partial small bowel obstruction.9 Menzies et
al1 and Holmdahl et al10 reported that the non-operative
approach was successful in 43.3% and 53.2% of their
admissions, respectively. In our report 32.4% of the
admissions were successfully treated conservatively. This
difference might be due to the fact that in the first report,1
only patients over the age of 16 years were studied and the
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only patients who were excluded were those with small
incision laparotomies. In the other report,10 the type of
patients studied was not identified.

A serious consequence of abdominal exploration in these
conditions is an inadvertent enterotomy and the significant
increase in the likelihood of postoperative intra-abdominal
abscesses, fistula or wound infection.11 In our patients,
inadvertent enterotomy occurred on ten occasions, which
contributed to the morbidity in five patients and extended
the median stay to 24 days. Although reported mortality
rates climb from 3% for simple bowel obstruction to 30%
when the bowel becomes gangrenous12,13 of the 20 patients
in our series who, had bowel resection for gangrenous or
compromised perfusion bowel loop, only two (10%) died and
our overall mortality was 2.4%.

We have demonstrated that the management of these
patients creates a considerable workload, which was also
the observation of other reporters.1,10,12 Menzies and Ellis,1
in a study from Britain on a similar group of patients,
reported that these cases accounted for 0.9% of all
admissions, 51% of cases of bowel obstruction, 29% of all
laparotomies for cases with bowel obstruction and 3.3% of
all laparotomies. Holmdahl and Risberg,10 in a nation-wide
study from Sweden, found that laparotomies for adhesive
bowel obstruction accounted for 3.5% of all laparotomies
done in Sweden.

In a study from the USA, Ray et al4 showed that lower
abdominal adhesionolysis alone was estimated to cost
(during 1988) US$1 179.9 million in annual expenditure.
Holmdahl and Risberg10 from Sweden estimated an overall
annual cost could be assessed at about US$6.0 million. In
our report we have demonstrated that the management
cost of these patients is substantial. We also showed that
the daily cost was very variable depending on the various
factors mentioned earlier. One of our patients, a 56-year-old
female, was admitted three times, once in 1990, another
time in 1993 and once more in 1996. She had hospital stays
of 57 days, 156 days and 12 days, respectively. During the
first two admissions she underwent several laparotomies
and developed many complications, while during her third
admission she was managed successfully non-operatively.
The estimated cost of her second admission was over
NZ$130 000. This case demonstrates the potential
complexity and high cost of the management of patients
with this condition.

In addition to small bowel obstruction, abdominal
adhesions also cause chronic abdominal pain and female
infertility.11,17 The costs and workload for these adverse
sequelae were not estimated in our study. These conditions
are common and their costs and adverse effects on quality
of life may at times be substantial.

The significant morbidity associated with postoperative
adhesions has prompted extensive investigation into
potential preventive treatments. The two major strategies
for adhesion prevention or reduction are adjusting surgical
technique and use of adhesion inhibitors. Given the
adhesiogenic nature of peritoneal repair, improvements in
surgical technique alone will help decrease, but not
prevent, adhesion formation. Adjuvant therapy is therefore
necessary. The use of various drugs was generally
unsuccessful, due either to some limitations in their use or

the development of adverse effects.14-16 Recently developed
mechanical barriers have been shown clinically to prevent
adhesions.17-20 They allow sufficient time for lysis of existing
fibrin deposits by mesothelial surfaces until peritoneal
regeneration is complete. However, further long-term
studies are required to demonstrate whether these
approaches will have an effect on surgical readmission and
surgery of small bowel obstruction due to adhesions.

Conclusion
We have demonstrated that abdominal adhesions continue
to be a common condition. There was no significant trend
towards more conservative or operative management of
these patients during the years of study. The condition
results in adverse sequelae including small bowel
obstruction and at time difficult and costly re-operative
surgery, with attendant morbidity and mortality. It has
significant impact on health care costs and the budgets in
surgical units. Most are emergencies with very variable
costs. In institutes providing fixed volumes of specific
surgical conditions these fixed price contracts are difficult
to accept without more detailed knowledge of the costs in
general.
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Susceptibility of anaerobic bacteria in Auckland: 1991-1996
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Abstract
Aim. To determine the antimicrobial susceptibility of local
anaerobic bacteria.
Method. The antimicrobial susceptibility of 357 obligate
anaerobes collected between 1991 and 1997 was determined
by a standard agar dilution method. Isolates tested
included Bacteroides spp. 131, Fusobacterium spp. 12,
Prevotella spp. 13, Veillonella spp. 5, Clostridium
perfringens 27, other Clostridium spp. 29,
Propionibacterium spp. 57, Actinomyces spp. 7, other non-
sporing gram-positive bacilli 28 and Peptostreptococcus spp.
48. Ten antimicrobials were tested: penicillin, amoxycillin/
clavulanic acid, pipercillin/tazobactam, ceftriaxone,
cefoxitin, cefotetan, imipenem, meropenem, clindamycin
and metronidazole.
Results. Imipenem, pipercillin/tazobactam, meropenem
and amoxycillin/clavulanic acid were active against
virtually all anaerobes tested. Metronidazole was active
against all anaerobic gram-negative bacteria and
Clostridium spp., but had variable activity against
other anaerobes.  Cefoxitin was the most active
cephalosporin against Bacteroides spp., with 76%, 64%
and 15% of Bacteroides spp. being susceptible to
cefoxitin, cefotetan and ceftriaxone, respectively.
Penicillin had poor activity against anaerobic gram
negative bacilli. Actinomyces and Propionibacterium
spp. were susceptible to all antimicrobials tested except
metronidazole. Variable results were obtained with
other antimicrobial-organism combinations. Comparison
of results with data from a previously published survey
showed little change in susceptibility except for
increased resistance of Bacteroides fragilis  to
ceftriaxone and Clostridium species (not C perfringens)
to clindamycin.
Conclusion. Our results update the local susceptibility
profile of anaerobic bacteria and may be considered when
choosing an antimicrobial agent for prophylaxis or
treatment of anaerobic infections.

NZ Med J 1999; 112: 424-6

Anaerobic bacteria are important human pathogens and
cause a wide variety of infections. Susceptibility testing of
individual patient isolates is seldom performed and most
anaerobic infections are treated empirically. It is, however,
recommended that susceptibility tests be performed when
the choice of agent is critical to clinical outcome.1 This may
be when the susceptibility of a particular organism is
unknown, if there is failure of usual therapeutic regimens,
in life-threatening infections or the requirement for long-
term treatment. Examples of specific infections for which
isolates should be tested include brain abscess,
endocarditis, osteomyelitis, joint infections, infection of
prosthetic devices and vascular grafts. It is further
recommended that periodic batch testing of significant
anaerobic isolates be performed to assess newer
antimicrobial agents and to monitor changes in local
susceptibility profiles, thus providing a guide for empiric
therapy.1

Our laboratory previously reported the susceptibility
patterns of anaerobic organisms collected during 1987 to
1990.2 In that study 292 isolates were tested for
susceptibility to six agents. In the present study we tested
these six and an additional four antimicrobial agents to
determine the current susceptibility profile of anaerobic
bacteria.

Methods.
Isolates. Three hundred and fifty-seven anaerobic isolates
recovered from clinical specimens received from 1991 to 1997 were
tested. Anaerobe identification and susceptibility testing were
performed only on isolates from normally sterile sites or from
specimens collected in such a way that contamination with
resident mucosal anaerobic flora was avoided. Isolates were
identified by standard methods.3 Isolates were stored at -70˚C in
skim milk and subcultured twice before susceptibility testing was
performed. Isolates tested were Actinomyces spp. (7), anaerobic
non-sporing bacilli (85), Peptostreptococcus spp. (48), Clostridium
spp. (56), Bacteroides spp. (131), Fusobacterium spp. (12),
Prevotella spp. (13) and Veillonella spp. (5). The 131 Bacteroides
spp. tested included B fragilis (80), B fragilis group (41) and other
Bacteroides spp. (10).
Susceptibility testing. Susceptibilities were tested by the
National Committee for Clinical Laboratory Standards (NCCLS)
reference agar dilution procedure.1 Growth from a 40-hour culture
was suspended in saline to a density equivalent to McFarland’s 0.5
standard. Approximately 105 colony-forming units per spot were
replicated to Wilkins-Chalgren agar (OXOID), using an antibiotic
sensitivity replicator (H.I. Clements Pty Ltd., Sydney, Australia). To
allow growth of most organisms, the Wilkins-Chalgren agar was
supplemented with 5% lysed defibrinated sheep blood. Plates were
incubated in anaerobic jars and read after 48 hours incubation. Each
batch included, as quality control, Bacteroides fragilis ATCC 25285,
B thetaiotaomicron ATCC 29741 and Eubacterium lentum ATCC
43055. End-points were determined according to NCCLS criteria.4

Antibiotics tested were penicillin (Biochemie GmbH), amoxycillin/
clavulanic acid (SmithKline Beecham Pharmaceuticals), piperacillin/
tazobactam (Wyeth), cefoxitin (Merck, Sharpe & Dohme), cefotetan
(Wyeth), ceftriaxone (Roche), imipenem (Merck, Sharpe & Dohme),
meropenem (ZENECA Inc.), clindamycin (Pharmacia & Upjohn) and
metronidazole (Baxter). All antimicrobials were tested at doubling
dilutions from 0.06 mg/L to 128 mg/L.
Comparison between testing periods. In the previous study
we determined the susceptibility of 292 anaerobes to penicillin,
amoxycillin/clavulanic acid, cefoxitin, ceftriaxone, clindamycin and
metronidazole. Since 1990 a number of changes have occurred in
the testing procedures and minimum inhibitory concentration
(MIC) interpretive criteria. In order to make comparisons between
the two studies we re-evaluated the 1990 data, applying current
interpretive criteria.4

Results
Isolates. Three hundred and fifty-seven anaerobic bacteria
were tested for susceptibility to ten antimicrobial agents. The
sites of isolation are given in Table 1. Forty per cent (140/357)
were isolated from blood and 74% (103/140) of these were
Bacteroides spp. (n=78) or Clostridium spp. (n=25).

Table 1. Sites of isolation of 357 anaerobic isolates.

Site Isolates (n)

Blood 140
Soft tissue 48
Brain abscess 43
Intra-abdominal abscess 29
Bone or joint 25
CAPD fluid 13
Respiratory tract 12
Breast abscess 8
Renal 7
Surgical wound 5
Other 27
Total 357

Susceptibility results. Imipenem, piperacillin/
tazobactam, meropenem and amoxycillin/clavulanic acid
were the most active antimicrobials, followed by
clindamycin, cefoxitin and cefotetan (Table 2).
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Table 2. Susceptibility of 357 local anaerobic bacteria to ten antimicrobial agents (mg/L).

Penicillin Amoxycillin/clavulanic acid Piperacillin/tazobactam

Organism/group n MIC Range MIC50 MIC90 %S* MIC Range MIC50 MIC90 %S MIC Range MIC50 MIC 90 %S

Bacteroides fragilis 80 0.5 to 256 32 256 1 0.25 to 16 0.5 4 94 0.12 to 32 1 4 100
Bacteroides fragilis

group (not B fragilis) 41 0.12 to 256 16 256 2 0.25 to 32 0.5 4 98 0.12 to 256 4 16 98
Other Bacteroides spp. 10 0.06 to 256 0.06 32 50 0.06 to 1 0.12 1 100 0.06 to 16 0.12 2 100
Fusobacterium  spp. 12 0.03 to 0.5 0.06 0.5 100 0.06 to 1 0.06 1 100 0.06 to 8 0.06 4 100
Prevotella spp. 13 0.12 to 32 16 32 15 0.12 to 4 0.5 2 100 0.06 to 2 0.06 0.5 100
Veillonella spp. 5 0.06 to 2 0.25 2 80 0.06 to 1 0.06 1 100 0.06 to 16 0.06 16 100
Clostridium perfringens 27 0.06 to 0.5 0.12 0.25 100 0.06 to 0.12 0.06 0.12 100 0.06 to 1 0.12 2 100
Clostiium spp

(not C perfringens) 29 0.06 to 2 0.5 1 72 0.06 to 1 0.25 0.5 100 0.06 to 16 1 8 100
Actinomyces spp 7 0.06 to 0.06 0.06 0.06 100 0.06 to 0.12 0.06 0.12 100 0.06 to 0.06 0.06 0.06 100
Propionibacterium spp. 57 0.06 to 0.06 0.06 0.06 100 0.06 to 0.25 0.06 0.12 100 0.06 to 1 0.06 0.5 100
Other non-sporing

gram positive bacilli 28 0.06 to 4 0.12 1 86 0.06 to 2 0.12 0.5 100 0.06 to 32 0.06 2 100
Peptostreptococcus spp. 48 0.06 to 8 0.12 0.5 94 0.06 to 32 0.12 2 94 0.06 to 16 0.06 0.5 100
All isolates 357 0.06 to 256 0.25 32 58 0.06 to 128 0.25 2 97 0.06 to 256 0.25 8 100

Ceftriaxone Cefoxitin Cefotetan

Organism/group n MIC Range MIC50 MIC90 %S MIC Range MIC50 MIC90 %S MIC Range MIC50 MIC 90 %S

Bacteroides fragilis 80 1 to 256 64 256 11 8 to 128 16 32 78 4 to 256 8 64 81
Bacteroides fragilis

group (not B fragilis) 41 0.25 to 256 128 256 12 1 to 128 16 32 68 1 to 256 64 128 29
Other Bacteroides spp. 10 0.06 to 256 0.25 128 50 0.12 to 32 1 16 90 0.06 to 128 1 64 70
Fusobacterium spp 12 0.06 to 8 0.25 2 100 0.06 to 4 0.25 4 100 0.06 to 2 0.06 2 100
Prevotella spp 13 0.12 to 64 16 32 77 0.5 to 4 1 4 100 0.5 to 32 4 16 92
Veillonella spp. 5 0.12 to 4 0.25 4 100 0.06 to 1 0.25 1 100 0.12 to 0.05 0.25 0.5 100
Clostridium perfringens 27 0.25 to 16 1 4 100 0.5 to 2 1 2 100 0.06 to 4 0.25 1 100
Clostridium spp.

(not C  perfingens) 29 0.06 to 64 4 32 83 0.06 to 64 1 64 86 0.06 to 256 1 256 90
Actinomyces spp. 7 0.06 to 0.12 0.06 0.12 100 0.12 to 1 0.25 1 100 0.12 to 0.5 0.25 0.5 100
Propionibacterium spp. 57 0.06 to 0.25 0.06 0.06 100 0.06 to 0.25 0.12 0.25 100 0.06 to 0.5 0.12 0.25 100
Other non-sporing gram

positive bacilli 28 0.06 to 256 0.25 16 93 0.06 to 128 1 32 89 0.06 to 256 1 128 82
Peptostrepococcus spp 48 0.06 to 16 1 8 100 0.06 to 16 0.5 2 100 0.06 to 64 1 4 96
All isolates 357 0.06 to 256 2 128 66 0.06 to 128 1 32 89 0.06 to 256 1 64 84

Clindamycin Impipenem Meropenem

Organism/group n MIC Range MIC50 MIC90 %S MIC Range MIC50 MIC90 %S MIC Range MIC50 MIC 90 %S

Bacteroides fragilis 80 0.06 to 256 0.25 1 98 0.06 to 4 0.25 1 100 0.06 to 16 0.12 1 95
Bacteroides fragilis

group (not B fragilis) 41 0.06 to 256 1 4 80 0.06 to 1 0.25 0.5 100 0.06 to 2 0.25 0.5 100
Other Bacteroides spp. 10 0.06 to 4 0.06 2 90 0.06 to 0.25 0.06 0.25 100 0.06 to 0.25 0.12 0.25 100
Fusobacterium spp. 12 0.06 to 32 0.06 8 67 0.06 to 1 0.06 1 100 0.06 to 0.12 0.06 0.12 100
Prevotella spp. 13 0.06 to 8 0.06 0.06 92 0.06 to 0.25 0.06 0.12 100 0.06 to 0.25 0.12 0.12 100
Veillonella spp. 5 0.06 to 0.12 0.06 0.12 100 0.06 to 0.25 0.06 0.25 100 0.06 to 0.06 0.06 0.06 100
Clostridium perfringens 27 0.06 to 2 0.06 1 100 0.06 to 0.5 0.06 0.25 100 0.06 to 0.06 0.06 0.06 100
Clostridium spp.

(not C perfringens) 29 0.06 to 8 1 8 62 0.06 to 2 0.25 2 100 0.06 to 2 0.25 1 100
Actinomyces spp. 7 0.06 to 0.12 0.06 0.12 100 0.06 to 0.06 0.06 0.06 100 0.06 to 0.06 0.06 0.06 100
Propionibacterium spp. 57 0.06 to 1 0.06 0.12 100 0.06 to 0.06 0.06 0.06 100 0.06 to 0.25 0.12 0.25 100
Other non-sporing gram

positive bacilli 28 0.06 to 4 0.06 2 93 0.06 to 2 0.06 1 100 0.06 to 2 0.06 1 100
Peptostreptococcus spp. 48 0.06 to 128 0.25 2 92 0.06 to 2 0.06 0.12 100 0.06 to 4 0.06 0.5 100
All isolates 357 0.06 to 256 0.12 2 91 0.06 to 4 0.06 0.5 100 0.06 to 16 0.12 0.5 99

Metronidazole

Organism/group n MIC Range MIC50 MIC90 %S

Bacteroides fragilis 80 0.25 to 4 1 2 100
Bacteroides fragilis group

(not B fragilis) 41 0.12 to 2 1 1 100
Other Bacteroides spp. 10 0.25 to 2 0.5 1 100
Fusobacterium spp. 12 0.06 to 1 0.06 0.25 100
Prevotella spp. 13 0.12 to 2 1 1 100
Veillonella spp. 5 0.5 to 4 2 4 100
Clostridium perfringens 27 0.5 to 4 1 4 100
Clostridium spp.

(not C perfringens) 29 0.12 to 1 0.5 1 100
Actinomyces spp. 7 8 to 256 16 256 29
Propionibacterium spp. 57 256 to 256 256 256 0
Other non-sporing gram

positive bacilli 28 0.12 to 256 2 256 71
Peptostrepococcus spp. 48 0.06 to 256 0.5 128 85
All isolates 357 0.06 to 256 1 256 78

* % suceptible.

Metronidazole was active against all anaerobic gram-
negative bacilli and Clostridium spp. but was less active
against Peptostreptococcus spp. and non-sporing bacilli. All
Propionibacterium spp. were resistant to metronidazole.

For Bacteroides spp. fewer strains were susceptible to
ceftriaxone (15%, p<0.001) and cefotetan (64%, p<0.05),
than cefoxitin (76%). Penicillin was the least active agent,
having poor activity against Bacteroides spp., the most
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commonly isolated anaerobe. Among Bacteroides isolates,
clustering around the break-point was common for the
cephalosporins and clindamycin. Eight of the 11 Bacteroides
spp. which were not susceptible to clindamycin were of
intermediate susceptibility (MICs of 4 mg/L).

Meropenem was active against all but two strains of
Bacteroides fragilis, which both had MICs of 16 mg/L. Both
were susceptible to imipenem, with MICs of 4 mg/L and 2
mg/L.

Compared to Clostridium perfringens, other Clostridium
spp. were less susceptible to all antimicrobials except
metronidazole. The penicillin MICs for seven of eight
strains not susceptible to penicillin were 1 mg/L
(intermediate) and the MIC of the resistant isolate was 2
mg/L.

With the exception of Propionibacterium spp. and
Actinomyces spp., the susceptibilities of other anaerobic
non-sporing gram-positive bacilli (NSGPB) and
Peptostreptococcus spp. were less predictable. Two NSGPB
had intermediate susceptibility to penicillin (MICs 1 mg/L)
and two were resistant (MICs 4 mg/L). Three
Peptostreptococci were penicillin-resistant (MICs 8 mg/L).
Reduced penicillin susceptibility was associated with raised
MICs to all β-lactam agents, though some were still within
the susceptible range. Metronidazole resistance was seen in
29% of anaerobic NSGPB and 15% of Peptostreptococcus
spp. Seven per cent of anaerobic NSGPB were intermediate
to clindamycin and 8% of Peptostreptococci were resistant.
Comparison with previous survey. To allow
comparison, data from the previous study were re-
interpreted according to current NCCLS interpretive
guidelines. The only significant differences between the two
studies were decreased susceptibility of B fragilis to
ceftriaxone (59% susceptible in 1990 vs. 11% in 1997,
p<0.001) and decreased susceptibility of Clostridium spp.
(not C perfringens) to clindamycin (93% susceptible in 1990
vs. 62% in 1997, p<0.01). In both cases the geometric mean
MIC had increased 2 log2 dilutions.

Discussion
For a number of reasons it is recognised that susceptibility
testing of an individual patient’s anaerobic isolates is seldom
essential for patient management. Even when susceptibility
testing is warranted there is an inevitable delay between
specimen collection and the availability of susceptibility results.
For this reason empiric treatment is often started based on the
clinical criteria, or a laboratory report indicating the presence
of anaerobes. Published data on the susceptibility of anaerobes
is important when making decisions on empiric therapy.
Significant differences in the susceptibility of anaerobes have
been reported. While some of these differences can be accounted
for by differences in methodology5 or interpretation of end-
points, resistance rates differ geographically, regionally and
between institutions.6,7

In this survey imipenem, piperacillin/tazobactam,
meropenem and amoxycillin/clavulanic acid were the most
active antimicrobials, with most strains (97-100%) being
susceptible. Resistance of Bacteroides spp. to amoxycillin/
clavulanic acid has been reported but resistance rates
remain low.8 In our survey amoxycillin/clavulanic acid was
effective against 95% of strains.

Metronidazole was active against all gram-negative
anaerobic organisms and Clostridium spp. While
metronidazole resistance has been reported in Bacteroides
spp., resistance rates remain very low.9 Our results
demonstrate the lower activity of metronidazole against
certain gram-positive anaerobic organisms, particularly
Actinomyces spp. and Propionibacterium spp.

Penicillin is considered the drug of choice for treating
infections caused by Propionibacterium spp., Actinomyces
spp. and C perfringens. Other Clostridium species,
particularly C ramosum, C clostridioforme and
C  innocuum may be penicillin-resistant.10,11 Our finding of
low-level penicillin-resistance in this group would justify

susceptibility testing of these isolates when clinically
important. Overall, penicillin was the least active of the
antimicrobials tested, principally because of its
degradation by beta-lactamases commonly produced by
Bacteroides spp.

The most therapeutically important finding of this study
was the relative inactivity of the cephalosporins for
Bacteroides spp. Cefoxitin was more active than cefotetan.
Ceftriaxone w as the least active, with only 11% of B.
fragilis being susceptible.

Since the 1990 survey, NCCLS have  lowered susceptible
MIC break-point criteria for some antimicrobials. Between
1990 and 1997 susceptible break-points were reduced for
penicillin (4 to 0.5 mg/L), metronidazole (16 to 8 mg/L),
cefoxitin (32 to 16 mg/L) and ceftriaxone (32 to 16 mg/L).
For purposes of comparison we re-evaluated the 1990 data
and applied the current interpretive guidelines. The only
significant differences in results between the 1990 study
and the present study were for B fragilis to ceftriaxone
(now only 11% susceptible) and Clostridium species (not
C perfringens) to clindamycin (now down to 67%
susceptible). However, because we used different media in
the two studies we cannot be certain the decrease in
susceptibility is the result of a genuine change rather than
due to differences in methodolgy.

On the basis of this survey, certain statements can be
made about the susceptibility of anaerobes in our setting.
Virtually all anaerobes are susceptible to imipenem,
meropenem, piperacillin/tazobactam and amoxycillin/
clavulanic acid. Metronidazole is active against anaerobic
gram-negative organisms and clostridia, but has variable
activity against gram-positive organisms. Actinomyces spp.
and Propionibacterium spp. can be expected to be
susceptible to all the antimicrobials we tested, except
metronidazole. Other results cannot be predicted and in
certain clinical situations susceptibility testing of specific
patient isolates is warranted.

Our results are of relevance to those deciding on
prophylactic or empiric treatment of anaerobic infection.
We recommend metronidazole and amoxycillin/clavulanic
acid as being the agents most suitable for treating
suspected anaerobic infection. The relatively poor cover
provided by cephalosporins against Bacteroides spp.
indicates their use should be reserved for situations where
the isolates are known to be susceptible.
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of them in the resident’s notes and no evidence of treatment.
Conditions were recorded as ‘inadequately treated’ if, in the
physician’s opinion, further treatment might be expected to result
in benefit. The residents were interviewed separately by a
psychiatrist (RB or SS) using the Mini-Mental State Examination
(MMSE)11 and a computerised semi-structured interview (GMS-
AGECAT).12 Reports were sent to each resident’s general
practitioner outlining individual findings.

Results
Eighty-seven of the 100 residents gave consent to take part
in the study. Two residents withdrew and five residents
died before having a physical examination. So in total,
eighty residents (80%) were examined. Of these, 58 (72.5%)
were in rest homes and 22 (27.5%) in hospitals. Their
demographic characteristics are given in Table 1. Residents
had been living in their nursing home for an average of 143
weeks (rest homes 158 weeks, hospital 104 weeks). The rest
home residents were more likely to have been admitted
directly from home (p=0.002), while the hospital residents
were more likely to have been admitted from a rest home
(p=0.03).

Table 1. The demographic characteristics of residents (% in brackets).

Rest home Hospital Total
n=58 n=22 n=80

Age < 65 4 (7) 1 (5) 5 (6)
66-74 5 (9) 5 (23) 10 (13)
75-84 21 (36) 4 (18) 25 (31)
> 85 28 (48) 12 (54) 40 (50)
Female 42 (72) 17 (77) 59 (74)
Married 8 (14) 5 (23) 13 (16)
Previously married 47 (81) 15 (68) 62 (78)
Social contact weekly 41 (71) 14 (63) 55 (69)
monthly or more often 51 (88) 19 (86) 70 (88)
Admitted: from home 27 (47)* 2 (9) 29 (36)

from rest home 14 (24) 11 (50)* 25 (31)
from hospital 17 (29) 9 (41) 26 (33)

MMSE score < 24 38 (66) 17 (77) 55 (68)

*chi-squared p<0.05; MMSE: Mini-Mental State Examination.

Table 2 lists the most common medical conditions. The rest
home residents were more likely to have postural
hypotension (p=0.007), and the hospital residents were more
likely to have cerebrovascular disease (p=0.001), diabetes
mellitus (p=0.003), contractures (p=0.0003) and
hypothyroidism (p=0.006). Thirty-seven (46%) residents had
impaired vision (rest home 25 (43%), hospital 12 (55%)).
Twenty-six residents (33%) had impaired hearing (rest home
18 (31%), hospital 8 (36%)). The average number of
conditions for each resident was 4.5 (rest home 4.5, hospital
4.6). The average number of previously undiagnosed
conditions was 1.5 (rest home 1.5, hospital 1.2). The most
commonly ‘undiagnosed’ conditions were: postural
hypotension 19 (24%), cataracts 9 (11%), anaemia 7 (9%),
congestive cardiac failure 7 (9%), hypertension 6 (8%),
contractures 6 (5%), chronic obstructive respiratory disease 5
(6%), hypotension 4 (5%), and osteoarthritis 4 (5%). The
average number of conditions considered to be ‘inadequately
treated’ was 2.0 (rest home 2.3, hospital 1.6). The most
common were: cataracts 8 (10%), arthritis 4 (5%), heart
failure 3 (4%) and anaemia 3 (4%).

Abstract
Aims. To estimate the morbidity of residents in long term
care institutions in Hamilton, New Zealand and examine
the prescribing practice within these institutions.
Methods. One hundred residents were selected at random
from the total population of residents in long-term
institutions in Hamilton. Residents were examined by a
physician to arrive at ICD-9 diagnoses and details were
recorded about prescribing practice.
Results. Eighty residents were examined. Of these, 73%
had dementia. Forty-five per cent were diagnosed as having
heart failure and 44% cerebrovascular disease. The most
common previously undiagnosed disorder was postural
hypotension (24%). Residents were prescribed an average of
4.5 non-psychotropic medications. Seventy-seven per cent of
residents were prescribed three or more medications.
Conclusion. Elderly residents in long term care
institutions in Hamilton have complex health care needs
which offer particular challenges for doctors and other
health care workers. Regular health care reviews could lead
to more accurate diagnosis and better prescribing practice.
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Studies of nursing homes in the USA have found that
residents have high rates of illness.1-3 In particular,
dementia is very common.4-6 Studies have also shown that
residents are often prescribed many medications and that
overprescribing may occur.7,8 These findings have
implications for medical care and offer particular
challenges to physicians.9 However, less is known about the
physical health or the medications of residents outside the
USA.

In New Zealand, long-term institutional care for the
disabled elderly is largely provided by privately operated
rest homes and hospitals. Rest homes are required to have
a few hours of registered nursing input per week and long
term care hospitals are expected to provide registered
nursing staff on duty on the premises during day and night.
Hamilton has a population of over 100 000, of whom around
10% are aged over 65 years. All the elderly requiring long-
term residential care are assessed by a geriatrician or a
psychogeriatrician before admission.

The aims of this study were: (1) To estimate the
prevalence of disease in elderly residents in long term
institutional care in New Zealand; (2) to examine the
prescribing for residents.

Methods
One hundred residents were randomly selected from the 16 rest
homes and five combined rest home and hospital facilities in
Hamilton (total resident population = 775). Local ethical approval
was obtained and consent sought from the residents or their
relatives. Demographic and medical details were gathered by LB
from residents, staff, relatives and residential notes. Each resident
was examined by a consultant geriatrician (SF), with the
assistance of LB. Blood tests (urea, electrolytes, creatinine,
calcium, liver function tests, random blood glucose, thyroid
function tests and a full blood count) were completed if they had
not been performed in the previous year. Medical conditions were
coded using ICD-9.10 The diagnoses reflected a conservative
approach, using only definite positive information and findings,
and were reviewed with hospital records where possible.
Conditions were classified as ‘undiagnosed’ if there was no record

427 12 NOVEMBER 1999



428 NEW ZEALAND MEDICAL JOURNAL 12 NOVEMBER 1999

Table 2. The most commonly diagnosed medical conditions (% in brackets).

Rest home Hospital Total
n=58 n=22 n=80

Dementia 41 (71) 17 (77) 58 (73)
Heart Failure 29 (50) 7 (32) 36 (45)
Cerebrovasular disease 19 (35) 16 (73)* 35 (44)
Arthritis 25 (43) 5 (23) 30 (38)
Postural hypotension 20 (34)* 1 (5) 21 (26)
Cataracts 14 (24) 6 (27) 20 (25)
Atrial fibrillation 10 (17) 4 (18) 14 (28)
Hypertension 12 (21) 1 (5) 13 (16)
Anaemia 12 (21) 1 (5) 13 (16)
Vertrebral compression 10 (17) 2 (9) 12 (15)

 fracture
Ischaemic heart disease 7 (12) 5 (23) 12 (15)
Diabetes mellitus 5 (9) 6 (27)* 11 (14)
Chronic lung disease 6 (10) 4 (18) 10 (13)
Contractures 2 (3) 7 (32)* 9 (11)
Parkinson’s disease 6 (10) 1 (5) 7 (9)
Hypothyroidism 2 (3) 5 (23)* 7 (9)

*chi-squared p<0.05

Table 3 lists the most frequently prescribed groups of
medications. The average number of medications was 4.5
(range 0 to 13). Sixty-one residents (77%) were taking three
or more medications and eleven residents (14%) were taking
eight or more.  Residents in long term care hospitals were
more likely to be prescribed laxatives (p=0.0002). Psychiatric
diagnoses, activities of daily living, problem behaviours and
psychotropic medications are detailed elsewhere.13

Table 3. The most commonly prescribed groups of non-psychotropic

medications (% in brackets).

Rest home Hospital Total
n=58 n=22 n=80

Analgesics 37 (64) 12 (55) 49 (61)
Cardiovascular drugss** 32 (55) 11 (50) 43 (54)
Laxatives 20 (34) 18 (82)* 32 (48)
Diuretics 28 (48) 7 (32) 35 (44)
GI drugs other than laxatives 17 (29) 5 (23) 22 (28)
Antihypertensives 14 (24) 3 (14) 17 (21)
Digoxin 7 (12) 5 (23) 12 (15)
Respiratory drugs 5 (9) 1 (5) 6 (8)
Anticonvulsants 3 (5) 2 (9) 5 (6)

* chi-squared p<0.05; ** other than diuretics, antihypertensives and digoxin

Discussion
This study demonstrates a high prevalence of morbidity in
the elderly residents of long term care institutions in
Hamilton. The results are consistent with findings in the
USA.1-3 They also show that polypharmacy is common.
This is the first such study in New Zealand. The most
common condition was dementia. This is acknowledged as
a major reason for admission to long-term institutional
care and will become more common as the population of
New Zealand ages. Heart failure and cerebrovascular
disease were also very common and this is consistent with
previous findings.3 Cerebrovascular disease was more
common in the hospital residents which is likely to reflect
the physical disability associated with strokes. It is
interesting to note that hypertension was found less often
than in other studies3,14,15 and may reflect better
treatment.

Postural hypotension was the most commonly
‘undiagnosed’ condition. The low rate in hospital patients
may represent the inability of many of the patients to
stand. Although possibly related to age, postural
hypotension is an important condition because of its
association with falls which are common in this
population.16 Some conditions classified as ‘undiagnosed’
may have been diagnosed but the diagnosis was not
recorded in the residential care facilities’ medical records.
The medical records often focus more on acute events such
as bronchitis or falls than on chronic diagnoses. Cataracts
were frequently ‘undiagnosed’ and ‘inadequately treated’.

However, the classification of ‘inadequately treated’ also
has limitations. For example, a very elderly patient with
severe dementia after a stroke may not be a candidate for
cataract extraction. Anaemia may be one of many medical
problems in older patients and may be of minor importance
compared to the main condition, such as Parkinson’s
disease.

Many residents were prescribed several medications.
Polypharmacy is well described in the elderly and is
particularly important because of changes in
metabolism and the frequency of adverse reactions and
interactions. Medications are a common cause of
admission to hospital.17 The mean number of
medications of 4.5 per resident is similar to the 4.8
drugs per resident found in a South African study,18 but
lower than the six to seven drugs per resident found in
the USA19 and UK.20 The USA study found that 40% of
residents had at least one inappropriate medication
prescribed.19 There is evidence that pharmacists could
make a contribution to improved prescribing in long-
term institutions for the elderly.20

The finding of many conditions, some of which may have
been ‘undiagnosed’, is consistent with suggestions that
periodic review of nursing home residents is beneficial.9
Periodic review is already legislated for in the USA
(OMBRA) and in the UK, where general practitioners are
required to annually review all patients over 75. It remains
uncertain which types of routine screening may be an
efficient use of resources9 and further evidence is likely to
be required before there is regular screening of residents in
long-term institutions.

The main strength of this study is that all the residents
were examined by a geriatrician. Previous studies have
tended to rely on information gathered from notes. A wide
range of long-term institutions were covered in the study
which was the first of its kind in New Zealand. However,
this study has a relatively small sample size and it is
difficult to generalise results when institutions are so
variable.21

In summary, this study has found a high prevalence of
disease and prescribing in the long-term institutions in
Hamilton. However, some conditions may have been
undiagnosed and overprescribing may occur. This suggests
that regular review of residents and their medications may
be beneficial. Towards these ends, The Royal Australian
College of General Practitioners have produced guidelines
for the medical care of older persons in long-term,
institutional care homes.22 People living in these
institutions are often unwell and require high quality
medical care.

Correspondence. Dr Rob Butler, St Charles’ Hospital, Exmoor Street, London, W10 6DZ,
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Death due to unrecognised myocardial infarction causing left
ventricular rupture: can we improve the diagnostic rate?

GE Baker, BHB, Medical Student; TD Koelmeyer, MB BS, FRACS, FRCPA, Associate Professor of Forensic
Pathology, School of Medicine, University of Auckland, Auckland.

Abstract
Aim. To investigate the clinical presentations of ruptured
myocardial infarction, where the initial diagnosis of
myocardial infarction was missed, to enhance the
diagnostic rate of primary care physicians.
Methods. We studied 67 cases of myocardial infarction,
terminating with left ventricular rupture, between January
1988 and December 1996. The study was restricted to
sudden death where, at coroner-directed autopsy, a ruptured
myocardial infarction was determined as the cause of death.
It was also restricted to patients who consulted a doctor
within the two weeks prior to death. The report made to the
coroner by attending police and the autopsy report was
studied, and the requisite data were abstracted.
Results. Half of our study group did not present with
chest pain. Of the atypical presentations: 15/67 cases (22%)
were from referred pain (neck, arm, abdomen or back), 12/
67 patients presented with “flu-like illness” (18%), 4/67
cases had respiratory presentations (cough or shortness of
breath) (6%) and 2/67 falls (3%). Of those with chest pain,
16/34 (47%) were diagnosed or referred and 2/15 infarcts
with atypical or referred pain were diagnosed. None of
those presenting with “flu like illness” or respiratory
symptoms was diagnosed or referred.
Conclusion. Fifty per cent of our patients had “silent”
myocardial infarcts. A large proportion of this group
complained of a flu-like illness, which is currently not
considered a presentation of this disease. Patients at higher
risk of a myocardial infarct, should be treated with a high
index of suspicion when unwell, especially when
complaining of a flu-like illness. Pathologically, posterior
and lateral infarcts accounted for over half the cases.

NZ Med J 1999: 112: 429-30

Angina pectoris, as the classical presentation of myocardial
ischaemia, was first described by William Heberden in 1788
as “a painful and most disagreeable sensation in the breast
which seems as if it could extinguish life, more often
inclined to the left than to the right, very frequently
extending from the breast to the middle of the left arm”.1

Thirty per cent of all myocardial infarcts are
unrecognised.2 However, only 17% of unrecognised
myocardial infarcts are truly asymptomatic; the remainder
are atypical presentations unrecognised by either patient or
physician.3 Therefore, myocardial infarction without chest
pain is more likely to be atypical than asymptomatic. This
paper is a retrospective review of the presenting complaint
and diagnosis of all patients with myocardial infarction and
rupture, who sought medical opinion up to two weeks
before death. The purpose of  the paper is to emphasise the
atypical presentations of myocardial infarct with rupture.

Method
All 67 of the cases in this study were selected from those
proceeding to coroner-directed autopsies, performed at the
Department of Pathology, Auckland School of Medicine, between

January 1988 and December 1996. We retrieved records of all
cases in which myocardial infarction and intrapericardial free left
ventricular wall rupture was the cause of death.

We selected only those patients who had consulted a doctor up to
two weeks prior to death. Information from the autopsy and police
reports was collected and patients were split into five categories on
the basis of their presenting complaint.

These categories were: (a) chest pain; (b) “referred” pain: neck,
shoulder, back or epigastric; (c) flu-like illness; (d) respiratory; (e) falls.

Presenting complaints were treated in the same manner as they
would be clinically, i.e. chest pain as a symptom always took
precedence over other symptoms and cases were classified under
only one presentation. Classification under “flu-like illness”
required these words or “viral illness” to appear  in the report. The
results were then collated. Age and sex information, as well as site
of rupture, was also collected.

Results
There were 67 patients included in this study. The
presenting complaint, the number attending a doctor in
each category and the action are summarised in, Table 1.
The age and sex of the patients are summarised in Table 2.
The site of myocardial rupture is shown in Table 3.

Table 1. Presenting complaint of patients with myocardial infarction and
rupture and action taken by doctor.

Complaint Number Action by doctor

Chest pain 34 15 referred
10 no diagnosis/
treatment
4 antacids
3 antibiotics
1 anti-inflamimatory
1 antianginal

Referred 15 5 no diagnosis/treatment
3 antacids
2 referred
2 diagnosed arthritis
2 antibiotics
1 diagnosed appendicitis

‘Flu-like’ illness 12 6 no diagnosis/treatment
5 given antibiotics
1 paracetamol

Respiratory symtoms 4 2 asthma
1 antibiotics
1 anti-failure treatment

Falls 2 2 referred
Total 67

Table 2. Age and sex of patients with myocardial infarction and rupture.

Age Male Female

<50 1 0
50-59 1 2
60-69 5 11
70-79 15 14
80-89 2 13
>90 0 1

Two patients of unknown age are excluded from this table.
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Table 3. Site of myocardial rupture in patients after myocardial infarction.

Site Numer

Posterior left ventricle 17*
Lateral left ventricle 15
Anterior left ventricle 12
Apex 4
Anterior/lateral left ventricle 2
Septal/intralumenal 2
Posterior/lateral left ventricle 1

Site of myocardial rupture in 14 patients is unknown; *nine of the posterior
left ventricular ruptures were recorded as “high posterior”.

Due to the small sample size, no correlation was sought
between age, sex, site of myocardial rupture and
presentation.

Discussion
Clinically unrecognised myocardial infarcts are thought to
represent between 20% and 60% of all myocardial
infarctions.4 This group of unrecognised myocardial
infarctions includes those patients with symptoms
unrecognised by either patient or physician, and patients
with truly no symptoms. Unrecognised myocardial infarcts
are as likely as recognised ones to cause death, heart
failure or strokes.

Margolis et al reported that upon retrospective
interrogation, only 17% of those with unrecognised
myocardial infarction had no symptoms and reported no
illness at all.3 Atypical and hence undiagnosed myocardial
infarctions accounted for the other 83% of unrecognised
myocardial infarction.

An exhaustive list of masquerades for the presentation of
myocardial infarction was published by William B Bean in
1977.5 These “masquerades” are ranked in order of their
frequency: congestive heart failure; classical angina
pectoris without any severe or prolonged attack; palpitation
or arrhythmia, atypical locus of pain; central nervous
manifestations such as hemiparesis, hemiplegia, convulsion
etc; an overwhelming sense of apprehension, nervousness
and a weird all-pervading anxiety, as if one were dying;
sudden mania or psychosis; syncope; overwhelming
weakness, sometimes with anxiety or sweating; acute
indigestion; a peripheral embolism, especially in
postoperative patients; cardiac neurosis (the patient who
cries wolf) and the totally silent myocardial infarction.5

The intention of our study was to emphasise the atypical
presentations of myocardial infarction terminating with left
ventricular rupture. The results bear out previous research
in that chest pain was the most common presentation,
followed by referred pain, flu-like symptoms and finally
respiratory symptoms caused by cardiac failure.
Interestingly 12/67 of the group (18%) presented with a flu-
like illness. Flu-like illness is not usually considered a
presentation of myocardial infarction, yet at autopsy it
represents almost exactly the proportion of patients who
suffered referred pain.

On reviewing the literature, similar symptoms such as
undue fatigue and mental and physical stress have been
noted as prodromal symptoms in some patients.6 These
symptoms preceded painful infarcts and hence were
labelled prodromal. It is impossible to state exactly whether
our patients’ flu-like symptoms were prodromal or
concurrent with the time of infarct. It is known that the
symptoms preceded infarct and death by no more than two
weeks.

Currently researchers are looking towards the role of
infection and local inflammation as a trigger for rupture

and thrombus formation of atheromatous vessels.7 A
baseline high systemic inflammatory marker (C reactive
protein) has been linked with an increased risk of
myocardial infarction in apparently healthy men.8 Herpes
simplex virus, cytomegalovirus, H pylori and C pneumoniae
are the implicated organisms and these produce respiratory
or flu-like illnesses.7,9

From previous literature it appears that patients with
prior diabetes or high blood pressure3 and the elderly are
more likely to have an unrecognised myocardial
infarction.10

Left ventricular rupture complicates approximately 2.3%
of all hospital diagnosed acute myocardial infarctions but it
accounts for up to 20% of all deaths from acute myocardial
infarction.11 Many of these present post mortem as having
been a sudden death.

Whilst it has been thought that left ventricular rupture is
a sudden precipitous event, which is nearly always fatal,
pathologically, rupture appears to be a stuttering
progressive process12 which is most likely to occur in the
first week after infarction.13 Oliva et al12 have constructed a
clinical triad of symptoms that can be used to predict which
patients are suffering from cardiac rupture. These include
repetitive unprovoked emesis, restlessness and agitation,
and pericarditis. More than 80% of patients with rupture
had two or more symptoms compared with 3% of patients
without rupture. These symptoms and ECG changes were
used to identify and successfully treat two patients with left
ventricular rupture.12

Current literature highlights the finding that rupture of
the left ventricle during acute myocardial infarction is
nearly always fatal and is found in higher frequency in
women than in men, in hypertensives compared with
normotensives, and during the first myocardial infarct
compared with second or third infarcts.13

In conclusion, this paper shows that myocardial
infarction leading to (fatal) left ventricular rupture in the
absence of chest pain is a difficult diagnosis to make. The
prevalence of ischaemic heart disease in our society should
make the practitioner wary of its many guises. In
particular, pay attention to those at risk with vague
symptoms who appear quite unwell.

Correspondence. Associate Professor T D Koelmeyer, Department of Pathology, School of
Medicine, University of Auckland, Private Bag 92019, Auckland.
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Screening for hepatitis B carriers: evidence and policy
development in New Zealand

Tony Blakely,  MBChB, MPH, Public Health Physician; Craig N Thornley, MBChB, Public Health Medicine
Registrar, Department of Public Health, Wellington School of Medicine, Wellington.
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internationally,6-9 and there are no randomised control trials
of a screening programme.

Immunisation
Hepatitis B immunisation of children is known to reduce
the incidence of acute hepatitis B, the prevalence of
hepatitis B carriage and the long-term incidence of
HCC.3,6,10-12 The screening programme as recommended by
the 1996 Working Party on Hepatitis B13 would, however,
target immunisation at an older age-band of 15 to 40 year
olds. Risks of contracting hepatitis B are less for this older
age group, hence reducing the potential benefit of
immunisation. Perhaps the largest benefit from
immunisation will be for susceptible children that, whilst
not targeted by the programme, will be found as a result of
contact tracing of adult carriers identified in the
programme. Beyond benefits to individuals, there may be
population-level benefits, with further reduction in the
transmission of hepatitis B virus in New Zealand.

Follow-up and treatment of chronic hepatitis B
The likely health benefits from interferon treatment for chronic
hepatitis B in any screening programme are uncertain, but
likely to be modest. There are a number of factors that may
limit the effectiveness of interferon. First, most hepatitis B
carriers do not also have chronic hepatitis that is suitable for
treatment, that is, active viral replication and hepatocellular
inflammation. It has been estimated that 0.5 to 5.0 per cent of
hepatitis B carriers in New Zealand may be eligible for
interferon.4 Second, the net early effect of interferon is a 20 per
cent clearance of either the hepatitis B virus or HBeAg,14

although it may be higher with current dose regimes15,16 and
newer anti-viral agents like lamuvidine.17 The net effectiveness
of interferon is less in carriers infected during childhood,18

which is usually the case in New Zealand.19,20

Third, whilst it is assumed that the clearance of hepatitis
B virus or HBeAg by interferon treatment will result in a
long-term reduction in the incidence of cirrhosis or HCC,
there is no conclusive proof from randomised controlled
studies. A long-term study by Niederau et al (1996) found a
reduced incidence of ‘severe clinical complications’ (e.g.
death, liver transplantation) for patients with chronic
hepatitis B treated with interferon versus those not, but
treatment allocation was non-random, often being
determined by clinical criteria.21 Nevertheless, this study
does suggest that HBeAg seroconversion (be it interferon-
induced or spontaneous) reduces the risk of liver failure.
Two follow-up studies have attempted to estimate whether
interferon treatment reduces HCC incidence among
patients with chronic hepatitis B and cirrhosis (be it
interferon-induced or spontaneous), controlling for clinical
covariates. One found no benefit,22 the other a 60%
reduction in HCC incidence with interferon treatment.23

Follow-up and treatment of HCC
Of the detected HCC cases, not all will be suitable for
treatment and those that are will probably have a five-year

On 15 December 1998, the Health Funding Authority
announced that it would again be requesting proposals from
providers interested in delivering a screening programme for
hepatitis B carriers, “in the areas of the country with the
greatest prevalence of infection, which means a focus on the
North Island”.1 This announcement followed the previous
Coalition Government’s abandonment on 3 July 1998 of a
hepatitis B pilot screening programme, just as that pilot was
about to begin in South Auckland and Northland.2 Policy on
hepatitis B carrier screening was thus marked by further
delays and political vacillation in 1998. The main objectives
of this commentary are to: briefly present the evidence for
and against a population-based hepatitis B screening
programme; to summarise the turbulent recent history of
policy development for screening; and to stress the need for
comprehensive evaluation of any programme that proceeds
in New Zealand.

The size of the hepatitis B problem in New Zealand
Despite a dramatic fall in incidence of acute hepatitis B
since introduction of immunisation in the 1980’s,3 a pool of
30-40 000 chronic hepatitis B carriers remain in New
Zealand at risk of considerable morbidity and mortality.
Hepatitis B carriers have an approximately 20 per cent risk
of developing cirrhosis.4 Calculations using New Zealand
Cancer Registrations suggest that a Maori male hepatitis B
carrier has a 10-15% probability of developing
hepatocellular carcinoma (HCC) by age 70.5

The likely shape of any hepatitis B screening
programme
Hepatitis B carrier screening will attempt to identify
hepatitis B carriers among a targeted population of Maori,
Pacific and Asian people, and then will attempt to prevent or
mitigate chronic illness by offering follow-up testing and
treatment to those identified. Four main interventions
offered at different stages in the programme have the
opportunity to provide benefit. First, identified carriers will
be offered health education, including advice on alcohol
consumption and avoiding transmission of the virus to other
people. Second, people identified as susceptible to hepatitis B
infection (including contacts of carriers identified by
programme) may be offered immunisation against hepatitis
B. Third, carriers detected in the follow-up component of the
screening programme with chronic hepatitis on the basis of
raised liver enzymes may be offered interferon treatment (or
possibly newer nucleoside drugs like lamuvidine). The
interferon treatment aims to clear the HBeAg and hepatitis
B DNA from the carrier’s serum and, presumably, reduce the
person’s chance of developing cirrhosis or HCC. Fourth,
carriers detected in the follow-up component of the screening
programme with HCC may be offered treatment for their
tumour, which may effect cure or prolong their survival. The
likely treatments for HCC would be surgical resection,
transplantation or percutaneous ethanol injection. The
overall extent of benefit offered by these interventions is
uncertain, as few similar programmes have been undertaken
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survival of approximately 50 per cent after surgical
resection,24-26 possibly higher with liver transplantation.26,27

A 15-year screening programme (no control group), with six
monthly alpha-fetoprotein for HCC among 1500 Alaskan
natives, reports a five-year survival for screen-detected
tumours of 45%, compared to a 0% five-year survival prior
to screening.28 These Alaskan survival figures overestimate
the actual survival gain from screening due to lead-time
and length biases - screening detects tumours at an earlier
stage than if they present clinically in the absence of
screening, and screening also detects, on average, less
aggressive tumours. There are no published randomised
controlled trials on screening for HCC. There probably is a
survival advantage for HCC with screening, although it
appears modest on the basis of available observational
data. Survival may improve with the greater recent use of
liver transplantation rather than resection, but the cost will
also increase.

Possible negative effects of a hepatitis B screening
programme
The potential benefits of a screening programme for
hepatitis B need to be balanced against the negative effects.
These include the possible stigmatisation of carriers (e.g.
health insurance) and anxiety induced by the programme.
Even if these psychosocial effects are minor for each
individual, cumulatively they may outweigh the health gain
for the few individuals who do benefit.29 Interferon is a toxic
drug, with numerous side-effects, including severe adverse
reactions in approximately two per cent of people.18 Surgery
for HCC may incur no benefit in a significant proportion of
cases and, if undertaken after early detection of HCC by
screening, it may actually cause a net loss in quality of life
for a carrier in the programme compared to a carrier not
participating in the programme. Finally, the screening tests
for HCC (ultrasound and alpha-fetoprotein) lack specificity
among HBsAg carriers,9 resulting in unnecessary anxiety
for false positives and unnecessary costs for the health care
sector.

Policy development for hepatitis B screening in New
Zealand
It is in this context of uncertainty regarding the evidence
for and against hepatitis B screening that policy has been
formulated in New Zealand during the 1990s. In 1994, the
Working Party on Hepatitis B considered that insufficient
evidence existed to recommend carrier screening and
instead, advised culturally appropriate community
education.4 A majority of the Working Party also
recommended randomised trials of screening.

Following the 1994 Working Party report, there was
considerable lobbying by the Hepatitis Foundation for a
national screening programme, culminating in a hearing
before the Maori Affairs Select Committee. The 1994
Working Party findings were reviewed by two international
experts, who recommended a pilot programme in a well-
defined geographical area. This recommendation was
further developed by the 1996 Working Party on Hepatitis
B, with a feasibility study and an economic appraisal.13 The
economic appraisal suggested that if the social value of a
life year is greater than NZ$31 000, and the costings and
assumptions of the Working Party were correct, then it
would be cost-effective to undertake a screening and follow-
up pilot programme.13

In 1997 and early 1998, the Health Funding Authority
set about implementing a pilot programme. In order to
target the mix of ethnic groups required by the Working
Party, the pilot programme was intended for both South
Auckland and Northland.30 After considerable  community
consultation, and just as contracts were being finalised
with providers, Cabinet announced on 3 July that the pilot
programme was to be abandoned.2 Instead, a national
programme was to be implemented for $22.5 million.
Documents obtained by us under the Official Information
Act show that this policy reversal was the result of intense

lobbying of New Zealand First Members of Parliament by
the Hepatitis Foundation. The Hepatitis Foundation
believed that sufficient evidence existed to offer population-
based screening without the need for any pilot. Moreover,
the Hepatitis Foundation maintained that they could
deliver a targeted national programme for just twice the
cost of the pilot. Consultation prior to Cabinet saw the
Ministry of Health, the Health Funding Authority,
Treasury and Te Puni Kokiri unanimously oppose the
Hepatitis Foundation proposal. The main concerns raised
were that the Hepatitis Foundation proposal:
• underestimated the number in the target population to

be offered screening
• did not include immunisation of all identified

susceptibles - only those who are also contacts of carriers
• was not comprehensive (e.g. it was not clear whether

counselling or community consultation was included)
• seemed to be for a single provider, rather than multiple

ethnic and regional providers
• did not include any evaluation
• underestimated the information technology requirements
• and the total cost to the health sector was likely to be

substantially more than $22.5 million.
Despite these expressed concerns, Cabinet essentially

agreed to this proposal as announced on 3 July 1998. In the
following months, the HFA determined that for $22.5
million a programme acceptable to the HFA could probably
be provided in three geographic regions but not nationally.31

The demise of the Coalition Government after the July
announcement heralded the possibility of reinstating the
pilot. However, the 15 December announcement was for
neither a full national programme nor a pilot, but
something in between - a request for providers to specify
what they could deliver for $16.25 million (not all of the
previously allocated $22.5 was actually available).1 Further
funding will be contingent on a six-month review. Notably,
the HFA states that the preferred model for programme
delivery is now “via a single provider”, although variations
on that theme will be considered (Health Funding
Authority. Letter of notification of tendering process -
Hepatitis B national programme. Personal communication
23 December 1998.)

The policy development for hepatitis B screening, if not
chaotic, has certainly been erratic, with an outcome as at
1999 that suits nobody. First, proponents of a national
programme still have no guarantee that one will emerge.
Second, proponents of a randomised trial before any pilot
(let alone a national programme) have no prospect of a trial
being conducted in New Zealand. Third, proponents of a
pilot programme will be uncertain that the currently
proposed staged programme can provide useful information
for subsequent policy. The demands on the current $16.25
million proposal are such that any evaluation may be
‘squeezed’, although the HFA has stated that they still
intend to contract for evaluation separate of service
delivery (Health Funding Authority, Personal
communication, 23 December 1998). Finally, potential
providers of any programme may now be reluctant to
tender services given the futility of previous consultation
and contract negotiations.

Where to now?
Policy development is a balance of the ideal and the
pragmatic. We believe that the clock cannot be wound back
to a consideration of a randomised trial but we also believe
that the implementation of a full national programme
without comprehensive evaluation of the initial stages is
unethical. The key for the medium term is thorough
evaluation of any programme in its formative stages. There
are strong arguments for a focus on evaluation. First,
internationally there is insufficient evidence on screening of
hepatitis B carriers. Whilst any programme in New
Zealand will have no complementary control group,
evaluation would still provide invaluable information for
the international community. Second, the screening
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programme will be targeting traditionally ‘hard to reach’
populations in New Zealand - information on successful and
unsuccessful implementation strategies will be useful for
policy on issues other than just hepatitis B. Third, and
most importantly, whilst the evaluation will not provide
information on the long-term outcomes of screening, it will
at least indicate whether screening is feasible and likely to
be cost-effective on the basis of modelling. We must have
the courage to stop any screening programme if initial
evaluation suggests it is either unfeasible, or unlikely to be
cost-effective, based on the best information available.
Conversely, funding should be provided for a full national
programme if initial evaluation suggests screening is both
feasible and cost-effective.
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LETTERS

Letters to the editor should be signed by all authors, typewritten in doublespacing, not exceed 500 words and 10 references.
References should be in the Vancouver style. Over long letters may be shortened without reference to the author unless it is
specifically stated otherwise. Priority of publication may be given to short letters.

PHARMAC: at what cost?
Recently, the Minister of Health, said there
should be another 100 000 people who
qualify for the use of the cholesterol-
lowering drugs called statins. The criteria
for their funding have been widened in New
Zealand. These are still to be picked up from
hospital pharmacies and require an
application for a special authority number
which has to be written on every
prescription. The statins must also be on a
separate script.

In December 1996 the average daily cost
of 20 mg of simvastatin (Zocor) in New
Zealand was $4.60. This compared with the
average daily cost of an older cholesterol-
lowering drug, nicotinic acid 500 mg, which
has a lot more unpleasant side-effects but
costs only 33c per day.

Over the last three years PHARMAC has
managed to negotiate a deal with one drug
company which has brought down the
average daily cost of one of the more potent
statins atorvastatin (Lipitor) to an average
daily cost to PHARMAC of $2.00/day.

PHARMAC has, however, continued with
the requirements of special authority
numbers and separate prescriptions that
need to be dispensed at hospital pharmacies.
The compliance costs of these requirements
are not insignificant but are not touted with
the same trumpet by the Minister, nor
PHARMAC. The initial application has to be
written on a specific PHARMAC- generated

form. Around 3000 general practitioners
have each been sent a pad of these forms
using probably 300 reams of paper at $5.00
per ream plus postage. Each of these pads
has to be stored. To fill in the form with the
appropriate numbers, date of birth, address,
two original or photocopies of original blood
tests probably takes the GP an extra ten
minutes excluding the time taken to organise
the blood tests, explain the procedures,
arrange dietary advice, and other aspects of
the actual consultations required before
starting people off on long- term medication.

Each of the 100 000 forms takes say ten
minutes of GP time at $3.00 per minute (if a
ten-minute consultation costs $30.00), so this
costs $3 000 000 of general practitioner time to
complete the forms and receive the appropriate
permissions and special authority numbers. To
write out 100 000 separate scripts four times a
year, if it takes two minutes per script, is a
further 800 000 minutes of time or $2 400 000
direct compliance costs to be passed on to the
patient. If a general practitioner charges
$40.00 for a ten-minute consultation the total
compliance costs direct to the customer  (or lost
by the general practitioner) are $7 200 000 for
the first year with ongoing costs of $3.2 million
per year.

As well, each of the forms has to be
processed at HBL, a unique number
generated, at least three form letters are
generated and, theoretically at least, the
use of the numbers on prescriptions needs

to be checked and audited. PHARMAC has
not divulged the number and cost of the
people and equipment required to process
this bureaucracy.

Then there are the direct costs to the
patient getting the prescription dispensed.
Twelve visits a year to a separate hospital
pharmacy at, say, an average of 10 km
round trip, 120 km per year at 50 c/km
equals $60.00 per patient or a further
$6 000 000 for the 100 000 new patients. If
each trip takes an average of 20 minutes to
complete that is three hours per year per
patient. If this is costed out at a self-
employed rate of $10.00 per hour the non-
productive time is a further $30.00 per
patient or $3 000 000 per annum.

Thus, on these figures, the total
compliance costs of getting a special
authority number and having the drug
dispensed at hospital pharmacies of the
100 000 people who are supposed to qualify
for the statins is in excess of $14.4 million
for the first year plus the HBL costs of
processing the forms plus some 400 000
sheets of A4 letters, 200 000 envelopes,
postage and time and an additional 400 000
separate prescription forms per annum.

These are the hidden costs to the
country of PHARMAC’s bureaucracy
which become manifested as reduced
productivity, wastage, fuel consumption,
pollution, down time, storage and general
frustration. These costs are for one drug
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for one special authority dispensed
through hospital pharmacies. There are
many more drugs with restrictions, that
PHARMAC require special authority
numbers for, special endorsements,
specialist endorsements, hospital
dispensings or signing twice. What is the
true cost to the country of this
bureaucracy? Given the number of
medications affected, the additional
compliance costs could be in excess of
$100 000 000 which makes the recent
examples of so called misspent money in
WINZ and the Defence Department look
like chicken feed.

Surely, PHARMAC can look seriously at
the enforced wastage and nonproductive
requirements with a renewed vigour and
reduce the bureaucracy and frustration many
of these conditions impose if not directly on
the taxpayer, indirectly on the whole country.

Bill  Douglas
General Practitioner, Wanganui.

PHARMAC and good science?
We understand that PHARMAC has an
important responsibility to ensure that
public monies are used efficiently and
pharmaceutical spending meets central
Government budgetary expectations. It may
appear, however, that PHARMAC employs
differing scientific standards in order to
meet these various fiscal objectives. We
agree that health science and health
funding decisions should be separated. We
have some difficulty in accepting that
anything less than correct scientific and
regulatory standards should be applied in
order to characterise dose relationships
between treatments. Is it not important that
only accurate and validated information on
dose relativity should be provided for
prescribers and patients?

It is one matter then that new dose
relationships may be used by PHARMAC to
determine relative pricing and quite
another that these will potentially become
clinical dosing guidelines in practice. We
question whether this process should in any
way conflict with or take precedence over
the uses and doses of medications approved
by Medsafe, which is the appropriate
regulatory agency for the review of major
product claims. For example, a new claim
currently being promoted by Astra and
PHARMAC for efficacy “at half the dose”
with Turbuhaler®, is not listed in the
product information or data sheet that has
been approved by Medsafe for this product.
PTAC and PHARMAC have previously
supported a claim that salbutamol 50 mcg
Turbuhaler® and Respolin™ (salbutamol)
100 mcg Autohaler™ are clinically
equivalent. More recently PHARMAC has
proposed that Astra’s promotional claim for
efficacy with Pulmicort® Turbuhaler® “at
half the dose” be accepted by PTAC in order
to validate changing dose and price
relativity to other breath activated inhalers.
We contest whether these are correct
representations of the dose relationships of
these inhalers.

The appropriate regulatory agency for
review of major product claims such as
these is Medsafe, not PTAC or PHARMAC.
While these claims are not approved by
Medsafe in the current data sheet,
PHARMAC in the most recent round of
consultation has even declined to release
evidence they are reviewing to support the
proposed dose relationship. This
information is therefore not currently in the
public domain. Further, the current

extravagant promotion of these same claims
to the New Zealand public in these
circumstances is questionable to say the
least.

We also believe these matters need to be
debated more widely as initiatives like these
represent significant changes now for the
clinical dose relationships of asthma
inhalers, and likely other treatments in the
future. The implications of current
PHARMAC decision-making processes are
potentially important not only to the way
pharmaceutical uses are approved and the
welfare of patients, but also the progress of
good science in general.

Gavin Frost
Manager Medical Affairs,
3M Pharmaceuticals.

PHARMAC complicates treatment
of glaucoma
The actions of PHARMAC in regard to the
drug dorzolamide for patients with
glaucoma, are of concern. The provision of
dorzolamide (Trusopt) can only occur under
certain strict criteria laid out in a special
authority application. PHARMAC has
publicly admitted at the Royal Australian
College of Ophthalmologists New Zealand
branch meeting in Christchurch earlier this
year, that the glaucoma model they used to
set the criteria for subsidising dorzolamide
was in fact fundamentally flawed. Having
admitted this they have thus far done
nothing to change those criteria or the
model on which it is based. Furthermore,
they have recently introduced criteria for
the subsidised use of latanoprost (Xalatan)
which are dependent on the patient having
used dorzolamide. We thus have the
anomalous situation where Xalatan can
only be subsidised if dorzolamide has been
used but dorzolamide subsidisation can only
occur on the basis of a flawed glaucoma
model.

Xalatan is arguably the most significant
new medical treatment for glaucoma since
the introduction of beta blockers. It is
totally unacceptable that this drug and
indeed dorzolamide are only subsidised by
PHARMAC if the patient meets criteria that
are based on a fundamentally flawed model
of glaucoma. I believe that PHARMAC is
acting unethically in continuing to insist on
these criteria.

Peter Haddad
Tauranga.

Measuring health-related quality
of life
I thank WJ Taylor and K McPherson for
their thoughtful comments1 on the paper
by myself and Alan Williams,2 and on the
wider issues of prioritisation. I endorse
their call for high quality, New Zealand
specific research into the complex issues
surrounding the measurement of health
and health state preferences. Given the
policy direction signalled by the HFA,
there is an urgent requirement for the
development of a New Zealand evidence
base in this field.

Quite aside from the estimation of
QALYs, there are good reasons to seek valid
and reliable means of measuring health
related quality of life (HRQOL). Many
health services have principal outcomes in
terms of quality of life as opposed to life
expectancy, and the demonstration of
effectiveness rests upon measurement of
changes to HRQOL.

In prioritisation exercises, such as that
which the HFA has proposed, it is necessary
to consider both HRQOL and survival
prospects across a wide range of dissimilar
services. Comparisons of service
effectiveness require the use of generic (as
opposed to disease-specific) measures of
HRQOL. There are a number of such
measurement systems available, including
(but not limited to) the EQ-5D, which was
used in our paper, and the QLHQ (about
which Taylor and McPherson express
particular reservations). A study currently
underway of the New Zealand population
using the EQ-5D will enable us to shed
some light on a number of hypotheses
regarding New Zealanders’ health state
valuations and their perceptions of the
health state classification system itself. This
research will provide a starting point: a
considerable untouched research territory
remains to be explored in relation to this
and other available measures of HRQOL.

In the interim, Cost Utility Analyses
conducted in this country can at least
partly mitigate the effects of uncertain
instrument performance by appraising
the sensitivity of QALY calculations to
choice of  instrument i .e.  carefully
checking how robust estimates of
‘QALYs-gained’ are when a range of
available measures of HRQOL are used,
rather than selecting any one.

I would also concur with Taylor and
McPherson that the measurement of
HRQOL begs the question of what ‘health
related’ means,  particularly (but not
only) in the context of disability support
services.  The question of whether
measures of HRQOL can adequately
capture the kind of benefits generated by
such services is unknown. The National
Health Committee report3 also made note
of this issue, and emphasised that the
HFA needs to proceed extremely
cautiously in this and a number of other
areas.

“Proceeding with caution” does not,
however, mean “stop”. Debate about the
objectives of health services  in terms of
efficiency and equity provoked by
proposals for explicit prioritisation has
merit in itself. Both enthusiasts and
sceptics alike need to consider the
alternatives available to us for health
service priority setting and wherever
possible to make choices on the basis of
evidence of the relative merits and
demerits of competing approaches.

Nancy Devlin
Department of Preventive and Social Medicine,
University of Otago,
Dunedin.

1. Taylor WJ, McPherson K. Measuring health-related
quality of life. NZ Med J 1999; 112: 239-40.

2. Devlin N, Williams A. Valuing quality of life: results
for New Zealand health professionals. NZ Med J 1999;
112: 68-71.

3. Ashton T, Cumming J, Devlin N. Prioritising health
and disability support services: principles, processes
and problems. Wellington: National Health
Committee, 1999.

Systemic inflammatory response
syndrome (SIRS) from acute
polyarticular gout
A 65-year-old man presented with a 48-
hour history of fatigue, vomiting,
diarrhoea, collapse and urinary
incontinence. Past history included a left
nephrectomy from traumatic injury,
hypertension, renal impairment (serum
creatinine 0.23 mmol/L), uncomplicated
infero-lateral myocardial infarction and
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acute attacks of gout treated with
NSAIDs or colchicine. Previous adverse
drug reactions precluded the use of
allopurinol.  His medications were
colchicine, atenolol, aspirin, frusemide,
nifedipine and paracetamol.

On presentation, he was confused,
dehydrated with a JVP of 0.5 cm, afebrile,
and had a painful, red, swollen left elbow.
He was commenced on intravenous fluids
and analgesics. Within 12 hours he
developed a fever, with effusions in his
other elbow, wrist and knee. Investigations
revealed a total WBC count of 17.6 x 109/L
(neutrophils 14.9) with myelocytes and pro-
myelocytes. Coagulation studies were
normal. The ESR was 108 mm/hr. The
urate level was 0.63 mmol/L. Turbid
synovial fluid aspirated from the right
knee contained 22 000 x 106/L WBC, 2280 x
106/L RBC, protein 37 g/L, glucose
1.3 mmol/L and initially, cellular debris
was interpreted as Gram-negative bacilli
which led to use of intravenous antibiotics
until serial blood cultures were found to be
negative. Urate crystals were seen on
further examination of the fluid. His
condition deteriorated and he became
hypoxic, oliguric, drowsy and tachycardic.

The picture was considered to be
consistent with one of culture-negative
sepsis/ systemic inflammatory response
syndrome (SIRS), the consequence of
acute gout. In spite of an excellent initial
response to supportive therapy with fluid
and diclofenac sodium, ongoing oliguria
and hypertension required discontinuation
of the diclofenac and commencement of
thrice daily doses of 0.5 mg of
tetracosactrin zinc (Synacthen Depot,
Novartis). The patient responded well
with resolution of fever and leucocytosis,
with reduction in joint swelling. Severe
bleeding from a duodenal ulcer failed to
respond to conservative management and
required laparotomy and oversew.

SIRS is characterized by loss of local
control of inflammation or an overly
activated response resulting in an
exaggerated systemic response.2 Rangel-
Frausto et al3 showed in 1995 that
mortality steadily increases with the
number of SIRS criteria and patients may
progress rapidly to multiple organ
dysfunction syndrome (MODS). There is a
close inter-relationship between sepsis,
SIRS and infection. Recognized causes
include trauma, burns and pancreatitis.

Dehydration may have played a part in
our patient’s clinical course, but we
postulate his SIRS was triggered by acute
poly-articular gout. The SIRS was
presumably due to systemic effects of a
localized inflammatory response to urate
crystals. Using ACTH we were able to
switch off the inflammatory cascade.
Treatment with adrenocorticotrophic
hormone and its derivatives is accepted in
acute gout where other treatments are
contraindicated or have failed.4 We wish to
alert practitioners that acute gout can
present with fever, leucocytosis, left-shifted
peripheral blood film and signs of systemic
stress.

David W Nicholls
Fellow in Rheumatology
Rheumatology Research Unit
Addenbrooke’s Hospital
Cambridge
United Kingdom.

Chula NA Rajapakse
Consultant Rheumatologist and Director
Wellington Regional Rheumatology Unit
Hutt Valley Health.
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Diabetes complication screening
Kendall et al are to be congratulated for
assessing the rate of uptake of diabetes
complication screening.1 The audit team
advocates benchmarking individual general
practitioners screening rates against those of
their colleagues, and suggests that this has
contributed to improvement in the population
risk profile. In support of the benefits of
review and feedback we wish to share the
experiences of the PrimeHealth group of
general practice teams and to advocate the
importance of a general practice based
diabetes educator to promote the uptake of a
diabetes management programme.

PrimeHealth comprises 22 general
practices with 62 general practitioners and 62
practice nurses covering a population base of
80 000 patients. It has been working towards
improving the management of patients with
diabetes for the past four years. A diabetes
facilitator was appointed to assist education of
medical and nursing staff and patients. A
baseline patient satisfaction survey was
undertaken with two subsequent surveys to
measure progress annually. All practices
within PrimeHealth have an on-line diabetes
register to measure the incidence and
prevalence of diabetes each year. We have
observed a higher percentage of patients with
type 2 diabetes (81%) than type 1 disease
(17%; not recorded 2%). A review of
complications screening is being carried out.
The HbA1c results of all patients with
diabetes using a single methodology have
been obtained from Medlab during the 12-
month period January to December 1998. The
preliminary data from 1799 patients show a
mean HbA1c of 6.9% compared to Kendall et
al’s first pass audit of 8.1±1.8% (second pass
result, 7.3±1.8%). We attribute this excellent
result to increased awareness of diabetes by
the practices resulting in increased screening
for the disease, greater confidence to treat
patients with diabetes more aggressively,
improved patient participation in managing
their own diabetes, the use of a diabetes
facilitator to develop and coordinate diabetes
care, and greater liasion between primary and
secondary care.

We hope that the combined experiences of
the PrimeHealth general practices and those
reported for North Canterbury practices
encourage other general practice teams to
develop similar programmes for the
management of diabetes in their communities.

John Aiken
PrimeHealth Limited General Practitioner

Donna McArley
PrimeHealth Limited Diabetes Nurse Educator
Tauranga.

1. Kendall D, Lunt H, Moore MP, McSweeny WP.
Diabetes complication screening in general
practice: a two pass audit with benchmarking. NZ
Med J 1999; 112: 141-5.

A changing world - the need and
value of home visits
I am grateful to Dr van Praagh for his letter
concerning home visits which illustrates the

concept that the pendulum may have swung
too far in palliative care NZ Med J 1999; 112:
302. Like obstetrics, this was very much a
major part of the community generalist’s
workload. Inadequacies in both primary and
secondary care were demonstrated through
unacceptable suffering of some terminally ill
patients. This was a catalyst to the holistic,
but specialist hospice movement.

As a result experience through regular
contact with dying patients is decreasing,
particularly for those entering general practice
as a career. Much of palliative care involves
communication and the opportunity to openly
express and discuss fear of impending
mortality.1 Dr Praagh makes the vital point
that regular house visits to a dying patient
facilitates this by increasing the doctor’s
confidence, overcoming the “uncomfortable”
feeling and “cementing“  the doctor-patient
relationship. Symptom control is important too
and can usually be achieved without recourse
to specialist input. Anticipatory care through
frequent non-requested home visits can
prevent crises and unnecessary emergency
hospital and hospice admissions. However, it is
all too easy to pick up the phone or fax a
referral to a zealous hospice nurse specialist
instead. Furthermore, minimal communication
can indirectly exacerbate the need for symptom
control through unresolved ‘emotional pain’.

Inevitably, palliative care will require
home visits and this is within the realm of
most general practitioners’ skills. It is an
important job and it should be borne in
mind that most patients, if given the option,
would prefer to die at home.2

Rodger Charlton
Centre for Primary Care Sciences,
Keele University, UK.

1. Charlton R. Undergraduate medical education at the
University of Otago Medical School, New Zealand:
Does the medical curriculum prepare future doctors to
undertake palliative medicine? [MD thesis].
Birmingham: University of Birmingham; 1998.

2. Higginson IJ. Who needs palliative care? JR Soc Med
1998; 91: 563-4.

Do referring doctors and
rheumatologists agree?
I write to comment on the recent letter from
Dr Doube1 on the difference in agreement
between a rheumatologist and specialist or
general practitioner referral letters based
on the sample probabilities of the full two
by three table and a smaller two by two
table, the latter based on collapsing two of
the referral letter categories. The
contingency tables in the letter can be
modelled using either log linear methods or
by multiple logistic regression and these
show that the probability of agreement by a
rheumatologist is independent of whether
the referrer is a specialist or a general
practitioner. The best model was that the
probability of agreement with the referral
letter was 0.66, with 95% confidence
interval 0.57 to 0.75, and this probability is
independent of who referred the patient or
what sort of opinion they were requesting.
The data presented in the table do not
support the hypothesis that a
rheumatologist agrees more often with the
diagnosis suggested by a specialist and so
cannot be used to support the suggestion
that specialists, perhaps because of superior
training, are better at suggesting the correct
diagnosis for rheumatologic conditions.

Mark Weatherall
Wellington School of Medicine.

1. Doube A. Do referring doctors and rheumatologists
agree? NZ Med J 1999; 112: 304.
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Oral contraceptives and venous
thromboembolism
Associate Professor Maling rightly asks that
doctors convey simple messages to clients
based on scientific evidence.1 However, he
does not mention that both the UK and
German authorities have reversed their
earlier recommendations in light of new
studies and reviews so there is no longer any
differential prescribing of second over third
generation pills.

Researchers have continued to study and
reanalyse the data in an attempt to minimise
the biases and confounders that most consider
were present in the original studies. Two
articles published this year are particularly
persuasive that there is no significant difference
in venous thromboembolism (VTE) rates
between second and third generation pills. The
first, a more stringent case-control analysis from
UK general practices than previous studies,2
found an overall VTE rate of 4.6 per 10 000
exposed women per year. This is higher than
previous estimates and more in line with New
Zealand’s experience. The analysis is of
individual formulations of pills rather than their
being grouped by progestogen content as in
most other studies. This reveals that no low-
dose pill has a significantly different rate of VTE
from any other pill. The second report3 is a
reanalysis of the Transnational data from
Germany and the UK using Cox regression
model. This model takes account of all of an
individual’s episodes of contraceptive use and
pregnancies rather than just the window of time
in the original study. These previous episodes
have a marked effect on her current risk of
VTE. The analysis gives an OR of 0.8 for users
of third generation pills compared to second
generation pill users. For desogestrel users of
30 µg pills the OR is 2.52 versus non-pill use
and for 20 µg users it is 1.56. This restores the
expected gradient of dosage of oestrogen in
relation to VTE risk which has been such an
enigma in other studies.

New Zealand has experienced a pill scare
this year with many women frightened to
continue using a third generation pill. The
Family Planning Association strongly supports
the recommendations for identifying individual
clients’ risk factors for VTE such as obesity and
personal and family history of VTE and for
providing correct information on the risks and
benefits of contraceptive pills. In view of the
current state of international knowledge, the
differential figures on VTE which we in New
Zealand are expected to quote seem hard to
justify. Perhaps it is time New Zealand
authorities considered following the United
Kingdom and Germany in removing
differential prescribing recommendations.

Christine Roke
Clinical Spokesperson
NZ Family Planning Association
Auckland.

1. Maling TJB. Third generation oral contraceptives and
the risk of venous thromboembolism: management of
the uncertainty. NZ Med J 1999; 112: 305-7.

2. Todd JC, Lawrenson R, Farmer RDT et al. Venous
thromboembolic disease and combined oral
contraceptives: a reanalysis of the MediPlus database.
Hum Reprod 1999; 14: 1500-5.

3 Lewis MA, MacRae KD, Kuhl-Habich D et al. The
differential risk of oral contraceptives: the impact of
full exposure history. Hum Reprod 1999; 14: 1493-9.

Simple technology use in patient
care at a distance
Over the years, much has been made of the
introduction of technology into the provision
of health care services. Recently, e-mail and a
digital camera were used to provide back-up
advice from the Auckland Spinal Unit to a

patient in the lower North Island. The
patient, a 43-year-old male tetraplegic, had
fallen while transferring from his car to a
wheelchair. He suffered bruising to the mid-
coccyx area and the skin subsequently broke
down to produce a pressure area of 3 cm x
2 cm. Despite standard nursing care,
blistering and breakdown of the skin
occurred. He sought advice from the Auckland
Spinal Unit to give ‘peace of mind’ and was
even prepared to be transported to Auckland.
Instead, a digital image was created of the
area with a digital camera and e-mailed to the
Spinal Unit who were able to quickly advise
on treatment providing a full written
consultation report, again via e-mail. Follow-
up photographs were provided at two-week
intervals to provide follow-up information and
advice about mobilisation.

Digital cameras are simple to use and in
some the image is stored directly on to a floppy
disc obviating the need for additional
downloading software. The potential exists for
any digital camera to be used or even a
standard photograph to be taken, printed and
then scanned into digital form for e-mailing.
Image resolution of 640 x 480 proved adequate
to enable a reasonable level of detail in the
final image. Other than including a ruler in
each image to give an indication of the size of
the area, and  ensuring that lighting is
adequate, no special techniques are necessary.

This is the first time that the technique
has been used by the Auckland Spinal Unit
and it proved most successful. The patient
and his general practitioner were able to
receive good back-up from the specialists in
an efficient and effective manner.

Sue Redmond
Consultant technologist;

Michael Short,
General practitioner
Palmerston North.

MEDICOLEGAL

Radiologist found guilty of
misconduct
The Medical Practitioners Disciplinary
Committee (MPDC) found Dr Bee Lay Tan,
radiologist of Palmerston North, guilty of
professional misconduct for her inappropriate
claims upon the Accident Rehabilitation and
Compensation Insurance Corporation (ACC)
in respect of upper limb and shoulder girdle,
lower limb and pelvic girdle, and spinal
column x-rays.

In May 1992 the ACC made inquiries of Dr
Tan following allegations of “doubling up on x-
rays and charging to ACC”. In April 1994,
unknown to Dr Tan the Fraud Prevention and
Investigation Unit of ACC undertook a
comparative analysis of claiming with five
similar provincial radiology practices. Four
sites were selected, acromio-clavicular joints
code A4, scapula A5, pelvis or hip joints or
pelvis and hip joints B4 and sacrococcygeal
spine C4. The analysis showed Dr Tan’s billing
procedures in relation to the four sites selected
were quite exceptional and this led to an in-
depth inquiry into Dr Tan’s method of claims.
The increase in claims for services appeared to
coincide with the February 1992 15% reduction
in fees paid for radiological services by the
ACC. Two independent radiologists, nominated
by the College of Radiologists were asked to
review 55 patient files. Thirty-eight of these

files were found to contain instances of
inappropriate claims and 37 of these formed
the basis of the complaint by the ACC.

Dr Tan acknowledged errors in her billing
process and indicated she had refunded
$273 000 to the Corporation almost
immediately following the demand from
ACC to repay the estimated over-billing.

The Committee heard evidence from an
experienced radiologist that between 1991
and 1994 there was considerable confusion
and variation in the way radiologists in
different parts of the country coded certain
examinations. Dr Tan worked in isolation in
a provincial practice. Because of confusion
over claiming she sought advice from other
radiologists in other provincial areas. On
the basis of this information she made
claims for scapula examinations as part of
the shoulder examination.

The Committee found that Dr Tan’s  claims
in regard to the A5 scapula; A6 shoulder and
C4 sacrococcygeal spine were in error. The
claims were not just administrative matters,
they were such that Dr Tan was wrongly
claiming and in most instances claiming
excessively for work she did not undertake.
The Committee ordered that Dr Tan be
censured, pay a penalty of $700 and costs of
$23 968.03 which represents 60% of the costs
of and incidental to the inquiry. The
Committee also directed that a notice be
published in  the New Zealand Medical
Journal stating the effect of this order. Dr Tan
appealed to the Medical Council of New
Zealand. The Medical Council upheld the
Committee’s findings but reduced the costs Dr
Tan was ordered to pay to 50%. An appeal to
the High court by Dr Tan was unsuccessful.

BOOK REVIEW

Bowel Control: Information and
Practical Advice
C Norton & MA Kamm. Beaconsfield
Publishers Ltd. Contains 48 pages. ISBN:
80 906584 49 3. Price £5.95.

Faecal incontinence is a widespread practical
issue. Here staff members of the Physiology
Unit of St Marks Hospital, London have put
together an attractively illustrated account
designed for nurses, patients and medical staff
working in this area. It is an excellent, popular
but authoritative account of the physiology and
of the disturbances which lead to loss of
control. More than half the book is devoted to
practical issues in management. It comments
on diet and biofeedback, bowel habit as well as
skin care, along with tips on handling
problems with wind and bowel leakage.

Any clinic in which bowel leakage is an
issue should have this available, as there is no
better popular account. While it may be more
detailed than many patients would want,
certainly some would appreciate a copy of it
themselves. Any nurse involved in educating
in this area would find it invaluable. I suspect
that many medical colleagues would find it an
informative browse which would help them in
their explanations and management.

David Troughton
Christchurch

Due to an over-supply of book
reviews, we will be temporarily
placing some of these within the
professional advertising section of
the Journal when space allows.

Editor.
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