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LETTERS TO THE EDITOR
To the editors,

it up for next time – a sort of augmented osmosis.

I read with much interest Xaviour Walker’s letter in your last
issue. As an international student, I appreciate the worries he had
regarding the availability (or lack thereof) of first–year jobs for New
Zealand medical school graduates from overseas. It was pleasing to see
the president of the New Zealand Medical Students’ Association (NZMSA)
voicing the very real, but often under-represented, claims and concerns
of its international members.

I love teaching medical students, they are keen in what you have to tell
them (usually), and you can help them understand something that you
yourself had difficulty with or something that everyone has difficulty with
(neurology maybe).

Although frustrating for some, it can be understood how local
students are given preference when it comes to job selection in their own
country. What is disheartening however, and perceived by many to be an
injustice, is the fact that international students are currently not eligible
for the Trainee Intern (TI) grant.
I am perplexed, as are a number of my colleagues, as to why this is the
case. We are full-fee paying students, which means that in the majority of
cases we pay close to, if not more than, four times what New Zealand
students pay in tuition fees. Moreover, our workload and responsibilities
as TIs are the same as everyone else’s. It seems only logical and fair,
therefore, that we are also remunerated for work done. Although I
acknowledge fully that the Trainee Intern year is our final year as students,
and not one in which we work as doctors, I think most people would
agree that the service provided in the health care sector by TIs is hardly
negligible. Also, the grant which is designed primarily to assist in the paying
off of student loans for locals will likewise go some way in easing the
burden of expenses on foreign students.
The number of international students who are choosing to study medicine
in New Zealand is on the rise, a testament no doubt to the quality of
tertiary education available in this country.This should serve only to bolster
the country’s reputation and economy. I feel strongly, therefore, that the
powers that be should look into changing the status quo with regards to
the TI grant. As an international student, I do not expect to be afforded
all the privileges available to New Zealanders. I suggest only that the
Government consider this issue and indeed, if it is felt that the grant should
still be reserved for local students, the tuition fees international medical
students pay in their TI year could possibly be reviewed, and reduced, as
some form of compensation. I urge the NZMSA to raise this matter with
Gover nment and seek change for the benefit of their
international colleagues. Any move in this direction will certainly be
appreciated.

I have heard colleagues say they don’t have time to teach medical students,
but that’s uncommon. I have recently been rewarded, when a couple of
fourth years on the ward were able to help with the round. My house
surgeon was away and the senior house officer went off with one of the
med students to see half of the patients, and the other one came with
me and helped write the notes. Now that just sounds like slavery, but we
had good dialogue about each patient and why I had chosen to change
the antibiotics or why they were on such a small dose of heparin (DVT
prophylaxis) and we all got something out of it. Now I don’t mean to say
that doctors are always looking to get something out of it. I was paid for
teaching in my last job but I am not now and it doesn’t change how much
I teach. I think most junior staff teach because they see that they can make
a difference.
If you want to get the most out of your registrar or house surgeon I
would recommend (1) Asking questions, it seems an obvious but most
don’t and you are destined to be forgotten unless you ask questions. (2)
Examining patients after they have been seen on the round, often patients
have good signs and trying to remember to go back to them is fraught
with obstacles, just stick your stethoscope on and have a listen then you
can impress them by picking up the Austin-Flint murmur when the registrar
missed it, and (3) You really don’t realise how much you know, house
surgeons/registrars and med students are often complementary in that
a medical student often knows the book side of things better, so asking
whether that ulcerative colitis patient has sclerosing colangitis can often
send a shiver of déjà vu down the back of a house surgeon as they struggle
to recall some long forgotten fact about the associated features of
inflammatory bowel disease, so go on ask them…you won’t regret it.
Yours sincerely,
Philip Robinson
Medical Registrar
Hutt Hospital
Wellington

Yours sincerely,
Robert Lopez
5th year medical student
CSM&HS
To the editors,

Junior Medical Staff teaching Medical Students

I was recently at the MLDS conference in Wellington. Insight into the
recent RMO strikes was evident from both perspectives. From the RMO
standpoint, more humane work hours were the most important factor,
whereas from the DHB’s perspective, such a demand is not economically
viable. Reducing working hours per employee will need to be compensated
by lesser pay and greater number of employees.There are already shortages
of RMOs in the health system.

When I was a medical student I shared the prevalent view amongst my
colleagues that house surgeons and registrars were a busy group of people
who had wondrous amounts of knowledge but were too busy or
unapproachable to try to get at. Now as a registrar I see the other side.
Yes, I do have more knowledge than a medical student but this is just an
inevitable consequence of being stuck in situations where one needs to
recall the fact, attain the fact quickly or simply because my consultant
asked me a question one day and I didn’t know the answer so I looked

There needs to be an alternative to qualified physicians filling in the gap
of shortages: Physician Assistants, a concept already in practise in places
like USA. The qualification would require perhaps a 2 year diploma, at the
end of which the person is able to do simple tasks such as: collect blood
samples, fill out paperwork (to be signed off by a doctor), chase up the
laboratory results, etc. These clerical tasks are already dreaded by every
House Surgeon, who would prefer to be practising medicine.There would
be a domino effect, starting from the House Surgeon up to the Consultant.

To the editors,
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For example, House Surgeons would have more time to practise medicine,
taking on more responsibilities off the Registrar. By having Physician
Assistants, the health cost is lower (as they would not be receiving as
much as a qualified doctor) and the working hours of a RMO is decreased.
Hence, both the perspectives of RMO’s and DHB’s are resolved. Obviously,
the solution may not be as simple as it appears; however, a feasibility study
into such an option is definitely warranted.
Kind Regards,
Shiva M Nair
MBChB/PhD Candidate
Department of Pharmacology and Toxicology,
University of Otago
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ARTICLE : ORIGINAL RESEARCH

Evidence-Based Medicine: Is It Relevant
To Patients?
Jennifer Fife
Third Year Medical Student
Dunedin School of Medicine,
University of Otago.

Jennifer is a third year medical student studying in Dunedin.
She is interested in medical ethics, and this summer completed
a summer studentship in Oncology and Bioethics. The research
project gave her insight into patients' experiences of health
care and opinions about different types of medicine

ABSTRACT
Patients obtain information about their illness from many different sources
including Complementary and Alternative Medicine (CAM) sources. This
study aimed to identify cancer patients' preferences in health information
sources and to find out about secondary sources of information used in
making treatment decisions.Thirty cancer patients were interviewed about
the sources of information they consulted when choosing treatments.
Patients consulted a wide variety of sources of information of which
oncologists, nurses, and written hospital information were rated as the
most useful sources. The responses showed that many patients would
choose a conventional, or evidence-based, treatment ahead of a CAM
treatment, but that they would also be willing to use both conventional
and CAM treatments concurrently.This study showed that patients placed
high importance on evidence-based scientific information, but other
considerations were also significant in choosing cancer treatments.

In New Zealand in 2003 almost half of cancer patients used CAM7 and
a 2005 study showed that a third of New Zealand adults believe an
alternative therapy could be used instead of a conventional cancer
treatment.8 Most (68 per cent of) New Zealanders believe that CAM
could help cancer patients who are also receiving a conventional treatment.8
There has been little research on the preference and use of secondary
information sources in New Zealand patients, and more research is needed
to better serve patient requirements. Thus, the aims of this project were
to identify cancer patients’ preferences in health information sources,
particularly in relation to presentation of evidence, and also to find out
about the range and preference of secondary sources of information used
by patients in making treatment decisions. This study will provide New
Zealand data that will assist in the training of medical students by raising
awareness of patient needs and preferences.

METHOD
Thirty patients currently receiving chemotherapy at Dunedin Hospital
Oncology Department were interviewed in the day unit during December
2005 and January 2006. Oncologists identified patients as being suitable
for the study. Information sheets explained the study and participants gave
written consent before beginning the interview.The Lower South Regional
Ethics Committee approved this study.
The interview consisted of five sections:

INTRODUCTION

1. Demographic Information.

Evidence-Based Medicine (EBM) and patient-centred care1 are two
concepts integral to medical decision-making. EBM is increasingly emphasised
in today’s medical practice and this could potentially lead to tension
between these concepts. A current trend towards the practice of the
Evidence-Based Patient Choice (EBPC) attempts to successfully combine
EBM with patient-centred care.1 EBPC upholds patient autonomy and
allows patients to take an active role in their treatment. In order for EBPC
to be effective, doctors need to satisfy the information needs of patients
while also considering their personal values and beliefs.2,3

2. Sources of Information: participants indicated the information sources
they had used in making choices about their own cancer treatment from
a list of 30 possible sources (Appendix 1). Respondents marked on a
linear analogue scale (Figure 1) how useful they found the information
sources they consulted.

Despite the emphasis that doctors place on EBM, patients obtain health
information from many places. Hospital consultants and GPs are frequently
cited sources of information by patients.4 The majority of patients also
consult secondary sources of information such as friends and family.4,5
Previous studies have shown that younger patients prefer more information
than older patients,6 and that patients also prefer shared decision-making
between doctors and patients.5

12

3. Hypothetical Scenarios: five scenarios (Appendix 2) described cancer
patients with a choice between conventional treatment and a CAM
approach. Participants responded by marking on a linear analogue scale
(Figure 2) the advice they would give to someone in the scenario situation.
4. Open Question: participants commented on their own experience of
choosing a cancer treatment and described the factors and advice that
they found valuable.
5. Statement-Based Questions: patients responded to four general
statements about factors used when choosing cancer treatment by marking
a linear analogue scale (Figure 2).
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Figure 1: Linear analogue scale for the usefulness of sources of information
Highly
Useful

Useful

Somewhat
Useful

Slightly
Useful

Table 2: Numbers of information sources used by participants according
to demographic groups

Not at all
Useful

Mean number of sources
of information used

Range (min- max number
of sources used)

Age

Figure 2: Linear analogue scale for scenario responses and
statement-based questions
Strongly
Agree

Agree

Not Sure

Disagree

Strongly
Disgree

Data were entered into an Excel spreadsheet for analysis. Analysis included
finding the mean response, range, and most common responses. The
responses to the open question were recorded verbatim.These responses
formed the basis for a typology of respondents in which patients were
grouped according to the amount and type of information sought out.
This typology was subjective and was performed in the manner described
because this best matched the aims of the study.

< 45

13.0

45 - 64

9.5

8 - 22
2 - 21

> 65

5.6

2 - 14

Sex
Male

6.5

2 - 22

Female

10.3

4 - 21

Formal educational qualifications
No tertiary qualification

5.6

2 - 14

Tertiary qualification

11.1

5 - 22

Table 3: Information sources consulted by more than 25% of participants,
and mean usefulness of these sources
% of participants
using source

Mean usefulness of
source where used
(0=not at all useful,
100=highly useful)

Oncologist

100.0

94.07

8.2

General practitioner

66.7

71.90

31.7

Nurse

66.7

83.90

20.1

Written hospital
information

63.3

82.58

16.3

Friends

50.0

43.93

32.3

4

Family

43.3

66.46

31.2

14

Internet

43.3

71.00

24.7

12

Books

43.3

77.92

21.1

Sex

Voluntary organisations

40.0

79.25

22.5

Male

13

Newspapers

33.3

34.64

18.6

17

Other patients

33.3

61.20

30.6

Alt. Health Care
Practitioner

30.0

62.56

39.8

30.0

43.00

28.2

RESULTS
1. Demographic Information.
Table 1: Characteristics of survey respondents (n=30)
Age
< 45
45 - 64
> 65

Female
Ethnicity

Source of Information

Standard deviation
of mean

European/Pakeha

28

Magazines

Pakeha/Maori

2

Health food shop

26.7

46.88

32.6

TV

26.7

31.88

27.7

Formal Educational Qualifications
No tertiary qualification

14

Tertiary qualification

16

Cancer Diagnosis
Breast

14

Ovarian

3

Lung

3

Bladder

3

Bowel

2

Lymphoma

2

Other

3

Figure 3: Scenario 1
A friend asks you for advice. He has recently had surgery for bowel cancer and
the surgeon has recommended postoperative chemotherapy to mop up any
remaining but invisible tumour spots. The surgeon stated that large, reliable
scientific research studies have shown that chemotherapy results in 10% more
cures. However the friend explains that his partner is keen for him to try herbal
therapies first to fortify the immune system. This therapy does not appear to
have any harmful side effects and seems to be a more gentle way to treat
cancer.The partner knows of many people who have used these herbal therapies

2. Sources of Information

and have not had any relapse of their cancers.

The sources of information question showed that a range of sources were
used by patients in making decisions about cancer treatments and confirmed
that many patients do not limit themselves to hospital based information.
The number of sources of information used by patients ranged from two
to 22 and the mean was 8.6 (Table 3). Demographic trends could be seen
in information usage: younger patients tended to consult more sources
than older ones, as did female participants and those with a tertiary
education qualification (Table 2).

medicine and CAM together. These trends are illustrated by the responses
to Scenario 1 (Figure 4). All five scenarios showed similar trends in the
responses.

3. Hypothetical Scenarios

Responses to the open question could be divided into three groups
according to the attitude towards information gathering and the sources
of information consulted:

In the scenarios, par ticipants were first asked whether they would
recommend choosing a conventional cancer treatment or taking a CAM
approach. They were then asked if they would recommend a CAM
treatment concurrently with a conventional one. A number of trends could
be seen in the responses to these scenarios (Figure 3, Scenario 1): firstly,
most patients chose a conventional treatment over a CAM treatment,
and secondly, most patients agreed with the approach of using conventional

4. Open Question

Group 1: Did not seek further information apart from what they were
told or given.
Group 2: Looked outside the hospital, but only for scientifically based
information.
Group 3: Sought all information regardless of its basis.
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Figure 4: Histograms showing responses to statements based on scenario 1
I would suggest that he tries herbal therapy and
chemotherapy at the same time

20

20

15

15

Number or
responses

Number or
responses

I would suggest that he accepts the surgeon’s recommendation
rather than the partners’s recommedation

10
5
0

10
5
0

Strongly
Agree

Agree

Not Sure

Disagree

Strongly
Disgree

Strongly
Agree

Response

Agree

Not Sure

Disagree

Strongly
Disgree

Response

Summary of comments from the open question

DISCUSSION

Group 1: These patients felt they were given sufficient information from
the hospital, and they trusted medical advice was expert and, therefore,
follow recommendations. Typical comments regarding their oncologist
included, “If they don't know what they're doing no-one does,” and, “I just
went along with what the doctors told me, hoping that they knew what
they're talking about.” There were also differences in opinion amongst this
group. Some of these patients expressed a need for scientific evidence
and felt this need was met through hospital based information. In some
cases, patients did not look further for information as they felt the situation
was “cut and dried” with no ambiguity surrounding the best course of
treatment to follow. Other comments included that it was “pretty rude
to suggest things to specialists” and that you are “making an idiot of them
[the oncologist] if you go see someone else,” but not all patients in the
group held this view.

Several of the findings in this study are supported by previous research:
oncologists are frequently consulted and patients consider them to give
high quality information;4 younger patients consult more sources of
information than older patients;1 and about half the patients interviewed
felt they received enough information from hospital to decide on treatment.
This study indicated that some patients do not actively seek information,
some want to see evidence-based information, and some patients are
willing to accept information from any source.

Group 2: The participants in this group searched for information outside
the hospital, but stated that “they needed to see research-based evidence.”
For many patients this did not exclude the use of CAM as they felt enough
evidence was available to convince them it would work. The internet was
commonly consulted to “find out about different options” and because
it “brings about questions, gets discussion going with yourself.” Patients
read books to find out about CAM therapies, to find hope, and to hear
stories about other people with cancer.
Group 3: This third group of patients was the smallest, and again, there
were differences in opinion amongst these par ticipants. The main
characteristics of this group were that they were willing to try anything
and would accept all advice, regardless of its origin. Participants mentioned
the importance of an “holistic approach” and that they were “openminded” and would “use as many weapons as they could to fight it
[cancer].” The main reason for looking for information was to allow
decision-making “on a rounded basis.” It is worth noting that all of these
patients still placed high trust in their oncologist, and followed the course
of treatment recommended by the hospital.

5. Statement-Based Questions
The responses to the statement-based questions supported the scenario
results. The statement, “When making decisions about cancer treatment
I would always put most emphasis on my own instincts,” resulted in a fairly
equal distribution of responses across the scale. The second statement
was, “I would only accept recommendations for treatment of cancer that
were based on scientific research,” and there was a trend towards
agreement with this statement. However, there was a trend towards
disagreement with the statement, “I would seek advice from alternative
and/or complementary medicine providers before choosing a cancer
treatment,” with 21 patients either disagreeing or strongly disagreeing with
this statement. The final statement, “I would value advice from friends and
relatives before choosing a cancer treatment,” resulted in a polarised
response, with many patients either strongly agreeing or strongly disagreeing.
Analysis of the responses to these statements in relation to age and level
of education showed no apparent differences.
12

Studies have already shown that CAM is perceived to be helpful when
used together with a conventional treatment.8 This study found general
agreement with following advice based on scientific evidence and the
majority of those interviewed said they followed medical recommendations.
Around half of patients were either receiving a CAM treatment or would
consider doing so in the future. An interesting result was the finding that
patients held strong views about including family and friends in their
treatment decisions, with par ticipants strongly agreeing or strongly
disagreeing with this concept.
This study was limited by the small sample size. For example, there were
only four patients in the under 45 age group. This could impact on the
results, because younger patients tend to utilise more information sources
than older patients.1 Within the sample, patients with breast cancer were
over-represented, and this could impact on the results if these patients
sought information differently from patients with other forms of cancer.
Another limitation was that only patients who had chosen to receive anticancer treatment at the hospital participated, so those who did not opt
for this treatment were not included in the sample. A possible bias was
the selection of patients by oncologists: the oncologists may have chosen
patients with whom they had a good relationship, and these patients may
have found information from their oncologist more helpful than patients
who did not participate in this study.
The results of this study may not apply to other parts of New Zealand
because of differences in ethnic diversity. The sample in this study was
predominantly European/Pakeha, and therefore the results may not reflect
regions of the country with a different ethnic makeup.To extend knowledge
in this area, research should be done on samples representing the range
of ethnicities in New Zealand. Further research is also needed to increase
knowledge about patients' reasons for trusting different types of information,
and their reasons for using CAM. Furthermore, research should be done
to explore the differing information needs between patients so that care
can be individualised.
In conclusion, the results of this study indicate that EBPC could be an
effective model of medical decision-making to follow in New Zealand.
EBPC advocates evidence informed patient choice,1 and the results of
this study show that patients wish to make scientifically based choices
about their treatment. Following an EBPC model of care would satisfy
patients by giving them access to evidence-based information. It also gives
patients the autonomy to make their own treatment decisions,1 potentially
including the use of treatments that are not yet evidence based. EBPC
allows a partnership between doctors and patients, where clinical decisions
are made using scientific evidence, while also taking into account the
patients’ individual situations.
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The findings of this study may also give guidance for effective medical
education in New Zealand by increasing awareness of information
preferences of patients. These results also give insight into the factors that
are important to patients in deciding on treatments, and about patients’
views regarding CAM. It is important for doctors to gain an understanding
of patients’ views and beliefs so that they help patients make informed
choices about treatments.
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doctors have given up. She has asked her oncologist about using high dose vitamin
C and he indicated that a large scientific study has failed to show any benefit in
patients with cancer. The oncologist offered your friend a copy of the research
report.

Oncologist

Magazines

General practitioner

Health food shop

Nurse

TV

Friends

Radio

Scenario 3

Family

Newspapers

Other patients

Cancer/medical journals

Support groups

Research articles

Voluntary organisations

Citizen’s Advice Bureau

A friend asks you for advice. She has recently been diagnosed with breast cancer
and has sought opinions from two breast surgeons about the choice between total
mastectomy and partial mastectomy. One surgeon was very positive about partial
mastectomy and recommended this with only a brief mention of the other options.
The other surgeon explained the pros and cons of both procedures, including
evidence from scientific studies, and indicated the final decision lay with the patient.
Your friend is not sure which advice to accept.

eg Cancer Society
Alternative Health Care
Practitioner eg

Clergy
Helplines
Dietician

Naturopath/Homeopathist

Social worker

Written hospital information

Physiotherapist

Internet

Occupational therapist

Books

Other (please specify)

APPENDIX 2: HYPOTHETICAL SCENARIOS
Scenario 1
A friend asks you for advice. He has recently had surgery for bowel cancer and
the surgeon has recommended post-operative chemotherapy to mop up any
remaining but invisible tumour spots.The surgeon stated that large, reliable scientific
research studies have shown that chemotherapy results in 10% more cures.
However the friend explains that his partner is keen for him to try herbal therapies
first to fortify the immune system.This therapy does not appear to have any harmful
side-effects and seems to be a more gentle way to treat cancer. The partner knows
of many people who have used these herbal therapies and have not had any
relapse of their cancers.

Scenario 2
A friend asks you for advice. She has recently been informed of a diagnosis of
incurable lung cancer which has spread to the liver. Your friend is keen to try high
dose vitamin C as she has heard of remarkable improvements in cancer when the

Scenario 4
Your cousin wants advice from you as to what she should do. She has been
diagnosed with breast cancer several weeks ago and had surgery to remove the
breast lump. A few days ago she saw the cancer specialist who told her the best
outcome for her situation would come from several courses of radiotherapy
followed by hormone tablet treatment. He explained that his recommendation was
based on scientific research studies in which different treatment options had been
compared, and that the treatment would cause only minor side-effects. However,
a neighbour of your cousin had given her a book written by a woman scientist who
had also suffered from breast cancer. This scientist wrote that she had successfully
combated her breast cancer simply by staying off dairy products. She not only told
her personal, first-hand story in the book but also gave some very attractive theories
why a dairy free diet would be so successful.Your cousin is not sure which approach
to take.

Scenario 5
A friend has had bowel cancer, which was successfully operated on. However, he
was later told that a scan showed incurable secondary tumours in the liver. He had
recently found out about a new treatment which was still at the experimental stage.
This treatment consisted of cryotherapy [a freezing technique] to the tumours,
which involves a major operation followed by a course of chemotherapy. Even
though there were no final results from research studies on this treatment, there
were some promising early results. Your friend does not know whether to make
further enquiries about cryotherapy.
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ARTICLE : ORIGINAL RESEARCH

The cost-effectiveness analysis of using Drug
Eluting Stents (DES) and Bare Metal Stents (BMS)
Pleay Tovaranonte
Fourth Year Medical Student
Christchurch School of Medicine
University of Otago

Pleay is a fourth year medical student at Christchurch School
of Medicine. He has been involved in a number of academic
roles including Health Science tutoring and demonstrating. His
responsibility in the Medical Student Executive has broadened
his organisational skills. He enjoys being involved in extracurricular
activities such as choral singing, playing musical instruments,
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ABSTRACT
A stent is a small, flexible, coil-like device used to support artery walls
during a balloon surgery and can treat artery blockages in different parts
of the body. Special stents called Drug Eluting Stents (DES) are the newest
treatment for coronary artery narrowing. These stents are coated with
a tiny dose of a drug that slowly dissolves. The costly DES are now being
vigorously tested worldwide and are becoming substantial with the
economic impact of these devices. We wish to perform a cost-effectiven
ess analysis of the more expensive DES compared with the standard Bare
Metal Stent (BMS) approach by careful follow-ups and comparing the
outcomes using data from Dunedin Hospital.
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INTRODUCTION AND RATIONALE
Stents are small coil-like tubes made of various types of metal. They are
designed to keep blockages in the coronary arteries open increasing the
arterial lumen by scaffolding the arterial vessel wall, hence improving blood
flow. Coronary artery stents have emerged as the preferred tool for
percutaneous coronary interventions (PCI) during the past two decades.
Their popularity results from the ease and speed of applicability and the
improved safety by elimination of abrupt closure and the need for urgent
coronary artery bypass grafting (CABG).
About 500 patients have stents placed in Dunedin Hospital each year.
Since it is a University based research center, approximately 200 patients
have joined Drug Eluting Stent (DES) trials over the last four years in
Dunedin. The success of this endovascular metallic scaffolding is largely
owing to significant improvements in technique and advancements in
equipment. However, these procedures still have a number of limitations.
In-stent restenosis (ISR) emerged as an iatrogenic adverse event in 10 to
12

30 per cent of patients, resulting in the need for another PCI within six
months.1 In addition, when ISR does occur repeat angioplasty is not
effective in preventing its recurrence in 30 to 60 per cent of patients.2
This problem is growing as more Bare Metal Stents (BMS) are being used.
A number of therapeutic strategies emerged from these insights into the
pathophysiology of vascular repair following stent implantation. These
include the DES which has a drug coating on its surface to attenuate the
vasculoproliferative repair cascade. Two drugs, sirolimus and paclitaxel,
were the first available on these new stents. Sirolimus is an inhibitor of
the G1-phase of the cell cycle, whereas paclitaxel inhibits microtubule
formation, both of which are necessary for cell division. Thus they inhibit
intimal hyperplasia that would result in restenosis.
Various studies3, 4, 5, 6 suggest that DES have offered promise by reducing
the rates of restenosis and target lesion revascularisation. Unfortunately
these stents come at a huge increase in economic cost and their use in
NZ public hospitals poses a new and formidable financial challenge. As
a result, the benefits of this cost need to be critically analysed.
Background Research
There is no prospective trial-based data on incremental cost-effectiveness
of DES versus BMS in unselected patients as treated in everyday practice.7
Up until now, there have been no studies regarding this topic undertaken
in New Zealand.The most recent systematic review in our neighbourhood
was done at the University of Sydney.8 The cost per revascularisation
avoided by using DES was $AUS3,750 - 6,100, with an estimated cost
per Quality Adjusted Life Year (QALY) gained of $AUS46,829 - 76,467.
The authors suggest that decisions to limit DES only to patients at the
highest risk of restenosis may improve their cost-effectiveness but this
would need to be reassessed when evidence is available to compare
absolute benefits between patient groups.
In Quebec selective use of DES in high-risk patients is the most acceptable
strategy in terms of cost-effectiveness. Sensitivity analyses suggest little
additional health benefits but escalating cost-effectiveness ratios once DES
have been used in 40 per cent of the patients.9 This study is an excellent
example of how to evaluate the cost-effectiveness of selective use of a
new technology in high-risk patients.
In Switzerland the prospective, randomised, controlled Basel stent cost
effectiveness trial (BAsel Stent Kosten Effektivitäts Trial, BASKET)7 gives
answers as to whether it is rational to withhold DES for economic reasons.
BASKET was conducted independently from the device business industry,
therefore these findings may reflect true impact on the use of DES in
daily practice. They show that incremental cost-effectiveness ratio of
DES compared with BMS to avoid one major adverse cardiac event
(MACE) was €8018,031 and subgroup analyses showed that DES were
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more cost-effective for elderly patients in specific high-risk groups.
METHODS
Study Population / Protocol
Patients eligible for enrolment were those who had successfully had a
stent put in place under major international trials within Dunedin Public
Hospital. Patients were not randomised or double-blinded but were
recruited retrospectively under trials including TAXUS ATLAS, DESTINY
I, Endeavor I and II and those under private settings in Dunedin. We
gathered 80 stents during the last four years (DES: n=40 and BMS: n=40).
Patients were selected under the following general selection criteria:
Key Inclusion Criteria: eligible for PCI or CABG; documented
stable/unstable angina pectoris.
Key Exclusion Criteria: hypersensitivity to paclitaxel, sirolimus,
clopidogrel and ticlopidine; allergy to stainless steel or contrast
agents; MI within 72 hours before index procedure; CVA within six
months; cardiogenic shock; life expectancy of less than 24 months
due to other medical conditions; co-morbid condition.
Angiographic Exclusion Criteria: bifurcation (side branch >2mm);
total occlusion; thrombus; three or more lesions in target
vessel; calcification in proximal region; tortuous anatomy; severe
angulation (75˚).
Baseline characteristics in each group were noted: age, gender, presence
of diabetes, hypertension, dyslipidaemia, obesity, smoking, previous MI, and
lesion characteristics such as location, length, and diameter.
Data Collection
Data were collected from case report forms that had already documented
baseline characteristics, angiographic features, procedural details, clinical
outcomes, and associated procedural costs during the initial hospitalisation
and one-year follow-up period in Dunedin. All end points were reviewed
by hospital consultant cardiologists. Only clinically indicated repeated
revascularisation procedures (and their associated costs) were included
in the economic analysis.

fatal myocardial infarction (MI), and target vessel revascularisation (TVR).
TVR was defined as PCI or CABG driven by a lesion in the same vessel
as initially treated. The cost-effectiveness after one year was expressed in
cost per MACE avoided. Episodes of angina were also recorded but not
considered as part of MACE.
Statistical Methods
Discrete data have been reported as percentages and continuous data
have been reported as mean ±standard deviation. Normally distributed
continuous variables were compared by Student’s t test. Cost data were
reported as means and were compared by t tests with an -level of 0.05
and a power of 80 per cent.The primary end point for the cost-effectiveness
analysis was the cumulative cost per MACE avoided by DES compared
with conventional BMS.
RESULTS
Table 1 suggests that all key baseline clinical and angiographic characteristics
between the BMS and DES groups are not significantly different.
Table 1. Baseline Clinical and Angiographic Characteristics
BMS Group, n=40
60±19

61±110

Male, %

71

67

Diabetes mellitus, %

13

12

Current smoker, %

8

10

Hypertension, %

37

35

Dyslipidaemia, %

65

61

BMI > 30, %

29

25

Previous myocardial infarction, %

46

41

Left Dominance, %

21

18

Multivessel disease, %

41

39

Lesion location, %
Left anterior descending (LAD)

41

39

Circumflex (Cx)

29

28

Right coronary artery (RCA)
Number of stents per patient

Determination Of Costs
Initial equipment costs were retail prices given by the manufacturers and
any subsequent hospitalisations during the one-year follow-up period were
obtained from the CardioBase® programme used in this hospital. Complete
baseline and follow-up economic data were available for 80 out of 80
patients (100 per cent). Hospital admissions that were purely for the
purpose of protocol-mandated cardiac catheterisation (compulsory sixmonth angiographic follow-up) were excluded from the economic analysis
unless clinically indicated coronary revascularisation was performed at the
time of angiographic follow-up. Private physician's visits costs not related
to the intervention and other medications and rehabilitation services were
excluded since they followed usual standard care practices, therefore they
can be assumed to be equally distributed in all patient groups.
The cost of each cardiac catheterisation laboratory procedure was
determined by standard accounting methods. Detailed resource utilisation
and its costs including the number of angioplasty balloons, stents, other
devices, guiding catheters, guide wires, and contrast volume were recorded
in lab books but not presented in this repor t. Overhead costs for
catheterisation laboratory maintenance and personnel were estimated
on the basis of the average cost per procedure at Dunedin Public Hospital.
Follow-Up
Patients were prospectively seen on an outpatient basis after six, nine and
12 months for primary endpoint assessment and for the effectiveness of
the intervention. Patients not seen personally were contacted by telephone.
The primary endpoints were MACE which include cardiac death, non-

DES Group, n=40

Age, y

32

32

1.4

1.5

Lesion length, mm

14.1±15.4

15.8±16.3

Reference diameter, mm

2.85±10.32

2.96±10.43

p>0.05 or NS for all comparisons

Table 2 summarises resource costs for the index revascularisation procedures.
Not surprisingly, apart from the cost of the stents themselves, the use of
procedural resources was not significantly different for the two treatment
groups. The times taken for each treatment were not different from each
other. An average of 1.4 -1.5 stents per patient were implanted in both
treatment groups. The difference in initial procedural costs was $2933 per
patient (95% CI was 1306, 4560; p-value<0.01) and was driven entirely
by the higher cost for DES compared with BMS.
MACE consisted of cardiac death, MI and TVR as shown in Table 3. Since
this was a small study the dominant factor in MACE was the TVR portion
which was not shown to be significantly different between the two groups.
Mean medical care costs over a one-year period were also shown to be
$885 (p<0.05) per patient lower in the DES group compared with the
BMS group. Although these cost savings were substantial, they did not fully
offset the higher cost of the initial stents. As seen by the total aggregate
one-year medical care costs between the two groups which remained
$2048 per patient higher for the DES group compared with the control
group which accounted for true clinical difference (p<0.05).
Data for costs were collected periodically after the initial intervention at
six, nine and 12 month periods and shown as cumulative costs in Graph
1. This illustrates clearly the significant difference in the costs of stents
themselves at the time of intervention which gradually converge to its
competitor’s but still could not outcompete after the 12-month period.
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Table 2. Initial Treatment Costs
BMS Group n=40

DES Group n=40

Difference (95% CI)

p-value

Procedure duration, min

77±139

76±135

–1 (–6,4)

0.76

No. of Stents per patient

1.4±10.6

1.5±10.8

0.1 (–0.1,0.3)

0.54

Overhead

1237±1529

1222±1313

–15 (–60,30)

0.79

Devices

2653±1982

5601±12514

2948 (1366,4530)

<0.01

3890±11511

6823±11527

2933 (1306,4560)

<0.01

Total procedural cost, $

Table 3. Follow-Up Events and Costs
BMS Group

DES Group

Difference (95% CI)

p-value

Death, %

0

0

0.0 (–0.2,0.2)

0.99

MI, %

0

0

0.0 (–0.2,0.2)

0.99

TVR, %

22.8

17.3

–5.5 (–7.8, –2.3)

0.78

Angina, %

14.5

18.4

3.9 (–1.3,9.1)

0.72

Repeat procedures

2240

1768

–472 (–780, –236)

<0.05

Hospital costs

3249

1836

–1413 (–2745, –80)

<0.05

Total follow-up costs

4489

3604

–885 (–1109, –661)

<0.05

Aggregate 1-year costs, $

8379

10427

2048 (1518, 2578)

<0.05

Follow-up costs, $

Graph 1. Cumulative costs for BMS and DES groups
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Table 4. Cost-Effectiveness of DES Stents
Scenario

Mean Cost (95% CI), $

MACE

C/E Ratio, $/MACE Avoided

>$1000 per MACE Avoided, %

C/E Analysis

-2048 (1518, 2578)

2

20 480 (15939,25780)

s98.2

However the ranges of costs between the two
interventional groups remained substantially
different

in each group were not dissimilar. All
characteristics recorded in this study, including
major risk factors of ischaemic heart disease,
were also featured in other major literature
regarding the same topic. 3,4,7 These were
compared statistically to be non-significant at
baseline.

three trials with a primary clinical endpoint have
also shown a significantly positive impact on
patient outcome: the SIRIUS trial3 (Cypher stent)
with its reduction of primary endpoint TVF (21.0
per cent vs 8.6 per cent), the TAXUS-IV trial
(12.0 per cent vs 4.7 per cent) and TAXUS-VI4
in long lesions (19.4 per cent vs 9.1 per cent).
It was drawn to attention that the high upfront
costs of DES shown in Table 2 were mainly due
to their initial cost difference of $2933 per
patient (95% CI was 1306, 4560; p<0.01).
Furthermore within this given time frame of 12
months, the follow-up costs for BMS tended to
converge towards the overall cost for DES but
it still resulted in a significant distinction ($2048;
95%CI 1518, 2578; p-value <0.05). This proved
DES to not be cost-effective up to this point,
but if the extrapolation was allowed the trend
seemed to be that the two lines would meet
at some point in the future. A longer term costeffectiveness analysis would give more insight
into the real outcome.
The cost-effectiveness ratio illustrated that to
avoid one MACE, $20480 on average per person
would need to be spent. This high cost per TVR
avoided should be considered in conjunction
with the smaller than expected difference in
TVR between the two groups. The question
came down to whether it was justifiable for this
amount of money to be spent within this
community setting given 98.2 per cent of patients
would have to spend more than $1000 to avoid
one MACE anyway.
This study had a number of limitations. Its sample
size of 40 patients in each group was relatively
small in comparison with the other studies
mentioned earlier which indeed affected the
end clinical outcomes. Nevertheless, this intended
to model our real local population based only
in the Dunedin setting and we made sure that
the power be retained at 80 per cent for the
internal strength of this study.
Cost per Quality Adjusted Life Year (QALY),
which was another clinical predictor used in
many studies, was not possible to obtain here
due to the retrospective nature of this study
and the fact that data had not been collected
during the trials.

DISCUSSION

There are two types of parameters that can be
used as primary endpoints.These are non-clinical
or angiographic (such as diameter of stenosis
or in-stent late lumen loss) and clinical (TVR
and MACE) parameters. In this study we chose
clinical parameters since major limitations can
result from choosing an angiographic parameter
as the primary endpoint.10

Shrive and colleagues from the APPROACH6
group performed the cost-effectiveness of DES
by taking into account the restenosis reduction
and the quality of life. They reported a costutility ratio of $58721 per QALY gained with
the use of sirolimus-eluting stents. Not
astoundingly, when the risk of restenosis is higher
(in elderly patients and in those with diabetes)
the cost-effectiveness ratio falls. This study at
least supported our local data. The authors
concluded that the use of sirolimus-eluting stents
has a cost-effectiveness profile similar to that of
other accepted technologies, however, this was
limited to sirolimus-eluting stents and could not
be applied to other DES.

Careful selection of patients in the BMS group
to match the ones in the DES group was to
ensure that the baseline characteristics of patients

Our results showed repeat revascularisation
(which also represented MACE) in the DES
group reduced 5.5 per cent (p < 0.05). So far

Previous studies have suggested that hospital
charges do not necessarily reflect true economic
costs and that their use may provide misleading

Cost-effectiveness was calculated in Table 4 by
considering the absolute MACE reduction in
conjunction with absolute cost reduction. This
showed that to avoid one MACE $20480 would
have to be spent on average per person. Also
calculated here was the percentage of patients
who were able to avoid one MACE by spending
more than $1000. This accounted for about 98
per cent of the population who used DES.

12
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data with regard to cost-effectiveness. It is suggested that there are still
discrepancies between cost-based and charge-based methodologies and
may have important implications for future studies evaluating the relative
cost-effectiveness of drug-eluting stents.11
Another limitation was that all costs were not converted to recent values
of dollars on the basis of the medical care component of the Consumer
Price Index, which may in turn overestimate the costs for more recentlyadmitted patients due to national inflation. However, we assume that this
effect would be minimal.
CONCLUSION
Drug Eluting Stents (DES) have entered the area of interventional cardiology
with high expectations and intensive research. A cost-effectiveness analysis
was needed to evaluate its economic impact. This local retrospective
cohort study conducted in Dunedin showed some reduction in repeat
revascularisation rate in the DES group compared with the BMS group.
Yet the high upfront cost of DES was not shown to be translated into a
lower overall strategy cost within a one-year time frame in comparison
with BMS. A larger and longer term analysis would extend our understanding
of their usefulness in the future.
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ABSTRACT
OBJECTIVE – To compare incontinence and pelvic organ prolapse in
women who have not had children with those who had children 12 years
ago and are involved in an on-going study.
METHOD – We advertised for women who have not had children and
asked them to attend for a pelvic examination and complete a questionnaire,
enquiring about symptoms of incontinence and pelvic organ prolapse.
RESULTS – A total of 30 nulliparous women were recruited. We found
that there was an increase in the POP-Q stage (ie. more prolapse) for
all parous women regardless of the mode of delivery when compared
to nulliparous women. This was statistically significant in all groups, except
in the caesarean section only group. Significance remained even when
age and parity was adjusted for in the parous groups.
CONCLUSIONS - This study confirms that a small degree of prolapse
is normal in nulliparous women, especially with increasing age. The degree
of prolapse is increased by pregnancy and parturition, especially in those
women with vaginal deliveries.

INTRODUCTION
Pelvic floor dysfunction has a significant effect on the quality of life for a
large number of women and has great cost implications for health services.
About one third of women have some degree of urinary incontinence,
3-4 per cent have faecal incontinence and 9-10 per cent have symptoms
of prolapse.1 Symptoms of pelvic organ prolapse include vaginal discomfort
and urinary and bowel dysfunction. However they can also be vague and
non-specific. It is therefore difficult to assess pelvic organ prolapse with
symptoms alone.2,3
The bones, ligaments and muscles of the female pelvis have evolved from
our ancestors. The transition from quadrapedal to bipedal ambulation has
resulted in a change of function of the pelvic floor muscles, having evolved
from being tail-movers to providing pelvic support.4,5 The human birth
canal seems to have evolved more as a result of bipedalism, rather than
for parturition. It is also curved so that human labour is more complicated
in comparison to other primates (with a straight birth canal) due to the
maneuvering required of the fetus.This increases the risk of complications,
such as trauma to the pelvic floor during birth.6 One study estimates that
12
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by age 80, 11.1 per cent of women will need to undergo surgery for
urinary incontinence or pelvic organ prolapse.7 There is very little published
data on the prevalence of prolapse in the general population, especially
in nulliparous and asymptomatic women. In a Swedish study, 30 per cent
of the general population were found to have some form of prolapse on
examination.8 There has only been one small, case-control study comparing
nulliparous with primigravida women and it showed that pregnant women
have more vaginal prolapse. None of the nulliparous women had stage
2 prolapse compared with 47.6 per cent of the primigravida women. Only
9.6 per cent of the pregnant women had no sign of prolapse, compared
to 42.8 per cent of the nulliparous women.9 Childbirth is a significant risk
factor for pelvic organ dysfunction1,2,10,11 and it is clear that there are
contributions from both pregnancy and parturition. A large on-going
longitudinal study involving women in Dunedin (NZ), Aberdeen (UK) and
Birmingham (UK), who gave birth 10-12 years ago, has shown that modes
of delivery, parity and pre-pregnancy BMI are all related to the prevalence
of urinary incontinence. This study also showed that delivery solely by
caesarean section is partially protective for urinary incontinence, especially
in the short term.3
This longitudinal study aims to investigate the relationship of pelvic organ
prolapse with mode of delivery. The Pelvic Organ Prolapse Quantified
(POP-Q) scale, used in this study was developed by urogynaecologists
to provide an objective assessment of prolapse of the uterus, anterior
vaginal wall (cystocele) and posterior vaginal wall (rectocele). It allows site
specific observations of stability or progression of prolapse over time and
also allows judgements regarding outcomes of surgical repair. It involves
nine measurements that are combined to give one of five stages of pelvic
organ support. Stage 0 is no prolapse and stage 4 is complete eversion
of the lower genital tract.12
This present study aims to compare the prevalence of pelvic organ prolapse in nulliparous women to those women who gave birth 10-12 years
ago and who are part of the on-going longitudinal study mentioned above.

METHODS
This study was approved by the Otago Regional Ethics Committee. We
advertised at GP surgeries, family planning clinics, fertility clinics and around
the University and hospital, for nulliparous women between the ages of
30-50 years and offered to assess them for pelvic organ prolapse and at
the same time, perform a cervical smear if required. We examined thirty
women, and asked them to complete a questionnaire enquiring about
any symptoms of urinary incontinence, faecal incontinence and pelvic
organ prolapse. The Pelvic Organ Prolapse Quantified (POP-Q) scale was
used to assess prolapse in these women. The POP-Q scale uses nine
measurements to stage prolapse that are set out in Figure 1. From these

The New Zealand Medical Student Journal Number 5 October 2006

Figure 1. Diagram of POP-Q measurements and POP-Q measurement grid12
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measurements, the prolapse is staged as shown
in Table 1.12
The women were examined by the same
investigator (ND) in the dorsal lithotomy position
with the woman having an empty bladder. All
measurements except for total vaginal length
were taken with the patient performing a
maximal valsalva manoeuvre. The women were
coached by the examiner to perform this
manoeuvre, or a forceful cough.
These nulliparous women were compared with
women who gave birth in Dunedin in 1993.
From June to August 2005, 424 women
completed questionnaires and 166 had POPQ examinations. Data was age-matched and
the prevalence of urinary and faecal symptoms
and prolapse measurements among the
nulliparous women was compared to women
from the original study.
Mode of delivery for the parous women was
grouped into four categories, taking into account
their entire reproductive history. These groups
were: CS only – all deliveries were by caesarean
section; SVD & CS – any combination of
spontaneous vaginal delivery and caesarean
section; SVD – spontaneous vaginal delivery
only; and AVD – at least one assisted vaginal
delivery (forceps or vacuum).
Results were compared using multinomial logistic
regression in STATA V9.

Bp

on increasing POP-Q grade but did not affect
the relationship between mode of delivery and
POP-Q grade. However, there was no
relationship between BMI or smoking with the
grade of POP-Q in any of the groups.
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RESULTS
A total of 30 nulliparous women were recruited
and attended for POP-Q examinations. The
mean age was slightly younger in the nulliparous
women (37 years old), compared to the parous
groups (40 years old). Table 2 shows the results
of POP-Q stages within these groups. Figure 2
shows the distribution of the POP-Q grades
across the groups, with instrumental delivery
having the highest prolapse grades, followed by
SVD group, then by caesarean section and the
lowest grades pf prolapse being seen in the
nulliparous women. The anterior compartment
most commonly contributed to a stage 1
prolapse in nulliparous women, with 70.5 per
cent of nulliparous women in the stage 1 groups
having some anterior vaginal wall descent.
The POP-Q stages were significantly higher
among the SVD & CS, SVD and AVD delivery
groups compared to the nulliparous group
(p = 0.001, <0.0001 and <0.0001, respectively).
Even when adjusted for age, parity (in the parous
women), BMI and smoking, this significance
remained. Although a POP-Q stage of 2 or
greater was three times more likely in the CS
only group compared to the nulliparous group
this was not significant (p = 0.11), but could be
due to the small number of women in this group
(n=14).
Advancing age and increasing par ity
independently had statistically significant effect

Table 1. POP-Q stages12
Prolapse (POP-Q) Stage

Measurements Taken During POP-Q Examination

Stage 0

No prolapse present. Points Aa, Ap, Ba and Bp are all at -3 cm and either point C or D is between
-TVL (total vaginal length) cm and - (TVL-2) cm.

Stage 1

The criteria for stage 0 are not met, but the most distal portion of the prolapse is >1 cm above the level
of the hymen.

Stage 2

The most distal portion of the prolapse is <1 cm proxinal to or distal to the plane of the hymen.
Stage 2 can be further divided into 2a and b: a is above the hymen and b is below.

Stage 3

The most distal portion of the prolapse is>1 cm below the plane of the hymen but protrudes no further
than 2 cm less than the total vaginal length in centimetres.

Stage 4

Essentially, complete eversion of the total length of the lower genital tract is demonstrated. The distal
portion of the prolapse protrudes to at least (TVL-2) cm.

Table 2. Distribution of POP-Q Stage for Nulliparous and Parous Groups
POP-Q stage

Nulliparous (n=30)

CS only (n=14)

SVD & CS (n=84)

0

13

(43)

2

(14)

6

1

15

(50)

9

(64)

2a (above the hymen)

2

(7)

3

(22)

2b (below the hymen)
3

SVD (n=84)

AVD (n=51)

33 (40)

31

(37)

12

34

(40)

34

(40)

23

(45)

11

(13)

19

(23)

13

(26)

3

(6)

(7)
(23)

CS = caesarean section only, SVD & CS = spontaneous vaginal delivery and caesarean section only, SVD = spontaneous vaginal
delivery, AVD = assisted vaginal delivery
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This study shows a significant increase in POPQ stages in women that have undergone
spontaneous vaginal delivery and caesarean
section, spontaneous vaginal delivery only and
instrumental delivery when compared to the
nulliparous women. The caesarean section only
group did not have a statistically significant
increase in POP-Q stage when compared to
the nulliparous women. The caesarean section
only group was quite small (n=14) so this may
be one reason why there was no significant
difference between those women and nulliparous
women. Advancing age and parity also exerts
statistically significant effects on prolapse stage
but did not affect the relationship between
mode of delivery and POP-Q stage.We recruited
30 nulliparous women for this study; however
it would have been better to have a larger
sample that would have increased the power
of this study to detect differences between
mode of delivery groups and prolapse stage.
The proportion of women in each POP-Q stage
found in this study was similar to that seen in
other studies. A study on nulliparous women in
a US military academy found that 46 per cent
had stage 1 and 4 per cent of the women had
stage 2 prolapse. The women with stage I
prolapse in this study (46 per cent), most
commonly had prolapse in the anterior
compartment. This study suggested that a small
amount of prolapse in the anterior compartment
seems to be quite common in nulliparous
women and that it should be considered as
normal.13 Our findings seem to agree with this
as anterior compartment movement was the
most common site that contributed to the
women having stage 1 pelvic support. However,
most of these women did not have any
associated symptoms. In a study of nulliparous
women seen at a gynaecological clinic (mean
age = 44), 58.3 per cent had stage 1 prolapse
and 14.6 per cent had stage 2 and the rest of
these women had no signs of prolapse on
examination.This was compared to multiparous
women (>3 pregnancies) where 4.6 per cent
had stage 3 prolapse and 64.6 per cent had
stage 2 prolapse on examination.11 An Italian
study found that the risk of pelvic organ prolapse
increases with the number of vaginal births a
woman has had, and that age and parity are the
most impor tant determinants for risk of
prolapse.14 This agrees with our study’s findings.
A study of older women (mean age 68), enrolled
in an HRT trial, who were nulliparous found that
17 per cent had stage 0 or 1 prolapse and 5.8
per cent had stage 2 or 3. This study also found
no association between BMI and smoking and
pelvic organ prolapse.15
Another study of women that were enrolled in
3

Figure 2. Distribution of POP-Q stage and mode of delivery
70%
60%
50%

Nulliparous (n=30)
CS only (n=14)
SVD & CS (n=84)
SVD (n=84)
AVD (n=51)

40%
30%
20%
10%
0%
Stage 0

Stage 1

Stage 2a

Stage 2b

Stage 3

POP-Q Stage

an HRT trial found that 19.2 per cent of
nulliparous women with a uterus had some
prolapse (14.9 per cent had a cystocele, 6.3 per
cent uterine prolapse and 6.5 per cent had a
rectocele). In nulliparous women without a
uterus, 20% of women had some form of
prolapse.2 The prolapse was not described using
the POP-Q staging system in this study. A study
of women presenting to a gynaecological clinic
for urinary incontinence or pelvic organ prolapse
found that 11.3 per cent of nulliparous women
had prolapse (stage not stated) compared with
32.9 per cent in parous women.16
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Collagen deficiency is often thought to be an
important risk factor for pelvic organ prolapse
in younger women. A study looking at women
aged under 53 years old with prolapse found
that the endopelvic connective tissue extracellular
matrix collagen concentration was 30 per cent
less than in women in this age group without
prolapse. In women older than 53, there was
no significant difference in collagen concentration
between women with and without prolapse.
This suggests a genetic component increases
the risk of pelvic organ prolapse in these
women.17

2. Hendrix, S.L., Clark, A., Nygaard, I., Aragaki, A.,
Barnabei, V. & McTiernan, A.
Pelvic organ prolapse in the Women's Health
Initiative: gravity and gravidity.
American Journal of Obstetrics Gynecology 2002
vol.186, 1160-6.

The fullness of the rectum may affect
measurements taken on the posterior wall. If it
is full there may be more positive measurements
taken from the back wall. This is a difficult factor
to control for in study subjects. A study into
posterior vaginal wall prolapse and bowel
function found that bowel symptoms and
posterior prolapse can co-exist, without being
causal to the other.18 The time of day may affect
POP-Q stage. In the afternoon, any signs of
prolapse may be more pronounced due to
increasing pressure on the pelvic floor during
the day.
The women in the nulliparous group are younger
than the women in the other mode of delivery
groups.This may increase the apparent protective
factor of not having children as these women
have the overall lower risk of prolapse due to
their younger age.
This study cer tainly suggests that mode of
delivery, especially vaginal delivery, is a very
important risk factor for pelvic organ prolapse,
as shown by comparisons with nulliparous
women. While women who had only had
caesarean sections had increased grades of
prolapse this was not statistically significant,
possibly due to the small number s.
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Medical Leadership

No longer an “Accident”, but a Conscious Part of our Education
Victoria Taylor
Third Year Medical Student
Dunedin School of Medicine
University of Otago
by Rosemary Wyber. It aimed to bring together people who had already
been successful medical leaders to share their knowledge and advice with
students who were potential medical leaders of the future.

Tori Blurb

What makes a good doctor?
Comprehensive knowledge of the body and its pathology, good clinical
skills and excellent communication, are all appropriate descriptors that
normally spring to mind. What about good leadership however? Doctors
are expected to play key leadership roles within our community, whether
it is as leaders of a hospital’s surgical team, of a community practice, of a
humanitarian group, or at a national level as a political advocate. This role
is rarely consciously acknowledged by the public or the profession itself,
especially in our medical education. Often, doctors are expected to learn
these leadership roles incidentally without training or conscious thought.
The inaugural New Zealand Medical Students’ Association Medical
Leadership Development Seminar (MLDS), held in Wellington from the
21-23rd of July this year, took a proactive step to change this.
In 2005, three New Zealand medical students attended a Leadership
Development Seminar run by the Australian Medical Students’ Association
(AMSA) in Canberra. Inspired to create a similar event for New Zealand
students, NZMSA formed an eleven-strong organizing committee, headed
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Over 200 applications were received, and seventy students were selected.
Clinical and preclinical students from the University of Auckland and the
University of Otago were represented. MLDS was only the third time
that students from all of New Zealand's medical schools have an opportunity
to meet.
The event began with a cocktail function, opened by the Honourable Pete
Hodgson, the Minister of Health. The weekend consisted of keynote
lectures and breakout sessions with a formal dinner on the Saturday
evening. Speakers included Jackie Blue, New Zealand’s first Breast Physician,
Dr Jonathon Fox, Chair of the Royal New Zealand College of GPs, Sue
Kedgely, Green MP and Chair of the Health Select Committee, Health
and Disability Commissioner Ron Paterson, former Cook Island Prime
Minister Sir Thomas Davies, expert in Pacific Islander health, Associate
Professor Paparaangi Reid, Maori Health expert, and the Chair of NZMA,
Dr Ross Boswell. It is difficult to concisely summarise what this myriad of
current leaders expressed, my favourite key messages included:
-Remain politically astute, and always show how the patients and
public would benefit from a change as well as the profession (Dr
Jonathon Fox)
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-Try to maintain a vision of how medicine could be in the future, and
work towards that (Dr Jackie Blue)

of doctors, our system needs to be as efficient as possible, and it is our
present and future responsibility to try and achieve this.

-Consistency, tenacity, and scrupulous fairness are just as important
leadership qualities as intellect (Dr Michael Shackleton).

This awareness also extends to issues that are affecting us and our education
currently - potential introduction of domestic full-fee paying students was
discussed at the seminar. This could bring a real change to New Zealand
medical education, we need to form a collective medical student opinion
on this issue.

-Challenge the orthodox (Sue Kedgeley)
-Always practice with compassion (Ron Paterson)
-The success of minorities in a group being led is a good indication
of the leader’s ability.These groups should not be forgotten. (Associate
Professor Papaarangi Reid)
The keynote presentations were interspersed with breakout sessions with
speakers and allowed time for questions and debate. There were four
themes for these sessions; Leadership in Medicine; Health Leadership in
New Zealand; Maori and Pacific Island and Rural Health; Medical Education,
and the Workforce.
Media training was a particular highlight. This session had input from a
doctor with extensive media experience, Dr Peter Foley, and also from
a media representative, Ms Nikki MacDonald. Dealing with the media
turned out to be a lot more complex than what we pick up from listening
to radio or television interviews.I think the tricks you can use when being
interviewed for the media surprised and intrigued the audience.
For me, the most important theme of the weekend was awareness. It
brought to my attention the fact that it is we, today’s medical students,
who will one day be filling the medical leadership roles in this country.
An awareness of the political issues affecting our profession and our
patients is vital. These are not things which can simply be relegated to
bureaucrats and politicians; We have a professional and clinical responsibility
to advocate for our patients. These issues - such as workforce structure
and access to healthcare - will affect our patients’ experiences immeasurably.
In the light of an aging population, increasing levels of chronic disease,
rising waiting lists, the limited capacity of the health dollar, and a shortage

It is clear that MLDS was a valuable and well-received experience: it
provided practical advice, leadership role models, an insight into international
and national medical issues, and a chance to meet future colleagues to
share and discuss ideas. This was recognized in the August edition of NZ
Doctor, where Peter Foley commented that the seminar “gave me confidence
the future of medical leadership in New Zealand will be in excellent hands
[however it also gives] cause to lament that such an important initiative
had not been offered many years ago”.1
Another incarnation of MLDS will be eagerly anticipated by students in
2007. In Dr Michael Shackleton's address, Walt Littman was quoted: “the
final test of a leader is that he leaves behind him the will to carry on”. The
large number of applications, and enthusiasm from participants, suggests
that we will be able to continue some form of MLDS in the future. We
must hope that this makes medical leadership less of an accident and
more of a conscious skill. On behalf of all attending students, thank you
to the NZMSA 2006 organising committee for this valued experience.
Conceiving and implementing this inaugural event displays leadership in
its own right. I hope that your example provides future students with an
opportunity to be involved in similar events and develop our new level
of awareness.
REFERENCE
1 Foley P.
Editorial.
NZMA GP Council Newsletter: New Zealand Doctor. 09 Aug 2006.
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The place of industrial action as a tool for
health professionals
Philip Daniel
Third year student
Dunedin School of Medicine
University of Dunedin

Public Relations Exercise
Philip is a 3rd year medical student at the Dunedin School of
medicine. He began medical school after completing degrees
in mathematics and philosophy.

It is almost universally agreed that it would be better if strikes were never
necessary. More contentious is whether strikes are ever justified and, even
then, whether they are ever productive. With the recent strike action of
junior doctors it is appropriate that we consider the place of industrial
action as a tool for health professionals.

Workers of the World Unite?
A strike by junior doctors is a very different thing to a strike in a steel
works. Traditionally a strike was a battle of wills between an essential but
undervalued workforce and a wealthy but misanthropic capitalist who
personally stands to lose money from lost production. If the strike ran
smoothly then said capitalist would realize it was better to have his factory
running and so would forego buying a second yacht so that the workers
would be able to afford bread to feed their families. Junior doctors are
not struggling to feed their families and there is no-one in the health
system piling away money at the workers’ expense. Rather, the doctors
are rebelling against the effects to them and to patients of their current
workloads and of changes to their contracts that may further increase
the already excessive hours that they work.

Who to strike against?
It is extremely difficult in New Zealand’s semi-regulated system to identify
a clear target for public sector industrial action. Decentralized administration,
with centralized policy setting and funding means that no-one is forced
to respond to the strike; the government can call the strike an issue
between employer and employee, and the DHB can call it a result of
government policy and under-funding. One of the key aims of industrial
action is to send a clear message to some-one able to respond, but often
in public sector strikes no-one puts up their hand for this role. With this
in mind, we can see another point of the recent action; the increased
flexibility of the proposed contract changes would further limit doctors’
ability to effectively organize to protest about their conditions. As with
the Post Primary Teachers’ Association strikes of the 1990s, a threat to
workers ability to organize is seen as justification for industrial action;
people will strike to preserve their ability to strike.
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Public sector strikes always have a political aspect and thus are always
public relations exercises as government resource allocation follows public
opinion or the opinion of elected politicians. To be successful a public
sector strike must spread a clear message to the public, usually via the
media. Problematically, the media determines the spin on the story and
thus sways the direction of public opinion, and many journalists dislike
being used as advertisers. For this reason public sector strikes are inherently
risky with every chance of turning public opinion against the strikers. Due
to the unique role of doctors, and the importance people place on their
health, this risk is especially great in doctors’ strikes. On the other hand,
any publicity that the health system receives encourages review of the
system and possibly extra funding. Also people are likely to be willing to
pay doctors more, even if they don’t like them.This is, however, a dangerous
gambit and any decision by doctors to strike should thoroughly consider
public relations.

Responsibility and Strike as Temporary Resignation
It is better that doctors feel able to strike in appropriate circumstances
than for them to leave the health system. Doctors are held more accountable
for their actions than almost any other occupation. In addition doctors
are widely held to have a responsibility to treat; a plumber can refuse to
fix someone’s pipes because they don’t like them, whereas a doctor
cannot. Once someone is working as a doctor, the public expects that
person to do all they reasonably can to improve people’s health. These
attitudes and professional expectations are reasonable given the importance
that people place on their health. However, because of these attitudes
the public will always be less sympathetic to striking doctors than other
workers; a doctors’ strike is easily viewed as a refusal to treat. On the
other hand, doctors cannot be forced to continue to work as doctors,
nor to stay in this country. If the public and management expect doctors
working in New Zealand to put up with conditions or leave, then junior
doctors may simply leave the profession or the country. From a national
point of view a strike is much preferable to a mass resignation. There is
also an extent to which excessive expectations of junior doctors have
precipitated the recent strike. Perhaps today’s worker is less job-focused
than yesterday’s, but it is today’s worker that the New Zealand health
sector must attract. If doctors are expected to be doctors at the expense
of all else, then quality people will leave or not enter the profession. A
strike signals that many junior doctors feel strongly enough to temporarily
cease work and that strength of feeling holds the inherent threat of a
more permanent step.
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Strike as terrorism

the best and sometimes the only available action.

Imagine the headline “Resident Doctors’ Association Leaders in Terror
Plot.” Absurd as it sounds, organizing to significantly disrupt health services
falls within many current definitions of terrorism. This somewhat reflects
too broad definitions of terrorism but strikes, especially public sector
strikes, and terrorism have much in common. Both are driven by more or
less specified demands, both seek to affect a change through major
disruption, plus when patients are worried about their care both can end
up trading in fear, whether or not this was intended. Response to terrorism
and strikes are also similar; people are loathe to negotiate with strikers
or terrorists for fear of encouraging further action, but both strikes and
terrorism can be very effective in changing government’s budgets.

Being targeted at medical students as future doctors I have focused here
on the side of those weighing up whether or not to strike. On the other
hand, workers and especially doctors do not take the decision to strike
lightly. Any strike reflects problems in the current organization of a work
place, or as in the recent strike a perceived threat to that work place. The
real solution is to address those problems. It would be far better if doctors’
strikes were unnecessary, let us hope that this recent strike was at least
productive.

Impact
Doctors’ strikes must both maintain care and achieve impact. In traditional
strike situations the disruption caused by the strike is a key measure of
its success—if ships go unloaded then management will be desperate for
a resolution. However, if patients die or are in prolonged discomfort then
public blame falls squarely on the striking doctors who could have helped.
On the other hand if there is no disruption to services then the public
will remain disinterested.The effect of the recent strike was a postponement
of elective procedures and non-urgent consultations, with a resultant
backlog after the strike. Whether this was ‘just right’ or indeed whether
it is possible to bother a patient just enough for them to blame government
or management rather than the striking doctors is an open question. What
is clear is that width of this zone of appropriate disruption depends on
public opinion.

Solidarity
Strikes cannot be successful without most workers participating. The
necessary proportion depends on the purpose of the strike. Strikes whose
purpose is public relations require a very high participation because the
media tend to seek out interesting minority views and present them as
significant; one story of a junior doctor so committed to patients that she
couldn’t possibly strike undermines the position of hundreds of striking
doctors. Also striking is generally considered extreme so that even if eight
tenths of doctors strike it is easy for the media to portray that majority
as an abnormal fringe group. Achieving a united front with today’s freedoms
and media is almost impossible, and thankfully so. However, this does mean
that strikes should only be considered with almost complete support from
the work force.

Desperation
Desperation is perhaps the best reason for doctors to strike. If all other
avenues have been exhausted and one truly believes that the brief disruption
caused by striking now will prevent a future degradation in the standard
of patient care then one is surely justified to strike. However, successfully
changing the system, or maintaining current standards, still requires garnering
of political will via public opinion and so public relations remain paramount.
Successfully spreading the message that ‘we’re striking for the future of
your health care’ would lead to wide public support if only the media
could be brought onside.

OMRF
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Conclusion
Doctors are justified to strike in extreme circumstances, especially with
the purpose of safeguarding patient care. The question of whether or not
the recent junior doctors’ strike was such a case is here left open. Even
justified industrial action can be unsuccessful if the media and subsequently
the public are unsympathetic. Strikes are rarely justified and even less
frequently successful but remain an important tool as they are sometimes
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Good enough reasons to strike?
Sarah Hughes
Anaesthetic Registrar
Dunedin Public Hospital
Dunedin

Sarah Hughes is an anaesthetic registrar and a member of the
Resident Doctors Association. We asked her to explain the
reasoning behind the recent junior doctors strike from her
perspective and give us some insight into the working life of
a resident doctor.

As a junior doctor I’m reasonably content with my current working
environment and conditions. I found it extremely hard to decide to join
my colleagues in strike action earlier this year. As doctors, we work for
our patients, so walking away was a struggle with my own personal and
professional ethics. Despite the media concentrating their reports on pay
and conditions, these are not the reasons I went on strike…'85..
Life for me as an anaesthetic registrar at Dunedin Public Hospital is pretty
good. I’m on the South Island Training Scheme, and passed my primary
exams last year. This year has been about gaining experience, next year I
change hospitals as part of the rotation and start to study for the final
exams, then begin looking for a fellowship position.
The Dunedin anaesthetic department is a good place to work – the roster
is fairly user-friendly, leave is generally available when you want it, the pay
is appropriate (after a recent run review – a process to look at actual
hours worked, and using these to determine pay scales) and the senior
staff are mostly friendly and approachable, with regular teaching that is
generally well-organised.
In terms of rosters, there are normally between 8 and 10 registrars
working, so we work one set of nights (71hrs per week), one set of
evenings (3.30pm-11.30pm) and one weekend (two days, 8am-7pm)
every 8-10 weeks. Generally the theatre operates until midnight, with only
emergency cases and obstetrics taking place overnight. We are lucky, on
nights we have a bed to sleep in when things are quiet – one of only two
resident medical officer’s (RMO’s, more commonly called junior doctors)
in the hospital with this privilege. In addition, most weeks we work one
evening “on-call” where we are required to be within 20 minutes of the
hospital until 11pm, and provide a back-up service for the evening registrar,
most often being called in to deal with obstetrics. Sometimes, leave or
staff shortages mean that the roster is a little tighter – for instance I’ve
just worked a set of nights, had a weekend off and then done a set of
evenings – essentially two consecutive weeks of disruption to my home
life, which my partner and I both found tough.
Being in a training position means I get my training costs refunded, and
leave for study and courses etc.Training costs can be huge – the anaesthetic
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ollege fees per year are about $1200, exams may need to be sat in
Australia, and can cost approximately $1800 each. This is cheap however
when compared to other specialties (e.g. surgical training). Then there are
the textbooks and courses - one recommended text costs approximately
$960 and last year I attended a course in Australia for two weeks prior
to the exams – course costs, flights, accommodation and food were all
refunded.
My training requires me to move to a different hospital next year. Under
the current multi employer collective agreement (MECA) many of the
costs involved in moving a household are refundable, things like real estate
agents commission, lawyer’s fees, and moving expenses.
In general then, I’m satisfied with my current conditions. I work hard, on
average many more hours a week than non-medical friends. I study hard
for exams, but I feel I get appropriate remuneration, time off and help
with my training. I paid little attention to contracts, and joined our union,
the Resident’s Doctors Association (RDA) mainly to receive superannuation
benefits.This all changed when I read the Memorandum of Understanding
(MOU) put forward by the District health Boards (DHB’s), and I felt
compelled to get involved and go on strike to make sure my conditions
didn’t deteriorate.
The main aim of the MOU seems to be setting up a committee – now
(not originally, this has changed with negotiations) composed of an equal
number of RMO’s and DHB representatives, that can alter our conditions
without first consulting us. Our right to veto these decisions is apparently
“implicit”; the DHB’s have refused to make this explicit, just as they haven’t
explained to us the purpose of the MOU, or which conditions they want
to change. The MOU is a vague document, and seems to expect a lot of
good faith and flexibility on our (RMO) behalf, without saying the DHB’s
will do likewise.
Whilst the above points make me suspicious of the MOU’s motive in
general, some points that relate specifically to me are mentioned below.
I am training to be an anaesthetic consultant to work in the NZ health
system, but I am also an individual with a partner, not just a resource to
be used by my employer.
•The MOU seems to threaten the refunding of costs of training. I
work exactly the same roster as my non-training colleagues (but I
cost the hospital more to employ in terms of study leave etc), I should
be paid the same, and not penalised by then having to pay the training
costs, otherwise it would be very easy for me to think locuming
attractive.
• I believe my departmental colleagues and I should be involved in
decisions about changes to rosters etc, within an accepted framework
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i.e. the MECA. A committee knows nothing about my lifestyle; would
I be asked before being expected to work split shifts (e.g. 8-12, 4-8)
or other such alterations? Such rosters would probably also decrease
the amount of training work available i.e. reducing the time spent in
theatre with a consultant.

• In a few years time I will (hopefully!) become a senior doctor, i.e. a
consultant. It was tempting in my current position to ignore these
negotiations as not likely to affect me personally too much, but the
issues raised concern me so much I feel I had to act for the sake of
future junior doctors.

• Moving cities frequently is part of being a RMO, I always knew I
would be moving after two years and my partner and I are preparing
for it – selling the house, my partner finding a new job etc. Will the
MOU allow employers to use me as a deployable resource and will
this mean more disruptions to my home-life?

I see many unanswered questions in the MOU and issues that seem to
suggest my working conditions could get a lot worse. I can not see any
obvious benefits to the MOU. With all the above issues I see no other
choice but to continue resisting the introduction of the MOU, at whatever
the cost. I, like many other RMO’s, have become more suspicious and
wary of the DHB’s agenda, which seems to be the opposite of their aim
at the outset. We aren’t asking for a pay rise, we are just asking for our
present conditions to be continued.

• The DHB’s seem to be content to sit it out, and wait for the MECA
to expire – the contract remains in place until one year after expiry
which will be January 2007. They can then issue us all with individual
employment agreements (IEA). I’m changing employers in December;
will I then have to negotiate my own conditions? The DHB’s, frustratingly,
keep delaying negotiations and have stated in a leaked memo that
they see these IEA’s as preferable to a MECA.

It’s been an interesting and stressful few months, and incorrect media
reporting about our reasons for striking has added to the frustration.
Once again, I didn’t strike for pay or hours, I just want to keep the conditions
I’ve got now both for myself and future junior doctor s.

FEATURE: CONFERENCE REPORT

AMSA Conference Report
James
Third year student
Dunedin School of Medicine
University of Dunedin

James blurb to ome

The second week of July this year saw over 800 medical students from
around Australia and New Zealand descend on Per th for the 47th
Australian Medical Student’s Association Convention.
The Academic program was raised to new heights with some of the
biggest names in medicine addressing the students through a mix of over
fifty lectures, workshops and fieldtrips. Some of the highlights included the
inspirational Laureate Professor Barry Marshall, who discussed his experiences
as a researcher and 2005 Nobel Prize winner. Dr Graham Wicks from
Adelaide discussed the background to and medical benefits of hypnosis,
including a demonstration of hypnosis on academic committee member
Austen Shenn! Ian Frazer, the 2006 Australian of the Year, inspired students
through his amazing research, which could see cervical cancer eradicated
in a generation. The academic program concluded on Friday with an
address from 1996 Nobel Laureate Peter Doherty on global pandemics,
as well as Dr Mukesh Haikerwal, AMA President. The final of the AMSA
Ethics Debating Series, which ran throughout the week was won by UWA.
On Sports Day med schools battled it out in the 7-station Welch Allyn
AMSA Emergency Challenge. There were even some casualties amongst
the competitors, with one student, forgetting his negotiation skills, being
‘stabbed’ after trying to restrain an aggressive patient in the domestic

violence station. Congratulations must go to the University of Adelaide
team, who narrowly beat the University of Western Australia to claim the
title, (and some great prizes). Adelaide strongly defended the Cascade
Cup for another year, making it more times than anyone other than
Adelaide cares to remember, however UWA managed to pipp the Adelaide
girls at the post to win the Pipp’s Cup. The Kiwi’s lycra costumes were
definitely the best on the day, but just weren’t enough to snag a trophy.
The social program again proved that medical students like to work hard
and play hard. Starting at Fremantle Passenger Terminal, on the harbour,
the naughtiest of nautical nights kicked of the week. Convention (and the
town of Claremont) saw it’s first Carnivale Parade on Monday as the
delegation shaked their tassles. Wednesday night saw Toga unleashed on
Convention, whilst Thursday brought back one of the themes from the
Perth 1999 AMSA Convention proving the old adage less really is more.
Friday was one of the wildest events in memory with cages proving a
useful dancing accessory. Saturday night, held at Challenge Stadium, was
the AMSA Grand Ball where the amazing week finished in style to the
sound of the WA Jazz Youth Orchestra.
Many thanks must go to the hard working Convention committee, and
the sponsors of AMSA and the Convention were an integral support.
It was also a pleasure to host the Kiwi delegates, who definitely added a
certain “class” to the event. We look forward catching up with our friends
from across the Tasman next year, at the 2007 AMSA Convention, to be
held in Adelaide in the first week of July.
For more information on the 2007 program – www.adelaide2007.com or
email the 2007 Convenor, Matthew Rackham – convention2007@amsa.org.au
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New Zealand Medical Students Join the World
Report on the 55th General Assembly of the International Federation of Medical Students’ Associations (IFMSA)
Xaviour Walker
Trainee Intern
Dunedin School of Medicine
University of Dunedin

Xaviour is the New Zealand Medical Students’ Association
President. He recently presented to the IFMSA General
Assembly in Serbia, where the NZMSA was voted in as a new
candidate member.

“As medical students committed to sharing
your knowledge and skills internationally,
you are a powerful source of hope for the
future. I commend your determination
to use your medical training to benefit all
members of society.”
Kofi Annan, United Nations Secretary General, Message to the IFMSA
In August of this year, the NZMSA was officially voted in as a candidate
member to the International Federation of Medical Students’ Associations
(IFMSA), in Zlatibor, Serbia.
All New Zealand medical students are now part of the largest students’
body in the world. What will this mean and how we get involved?
This is a brief guide to the “world” of the IFMSA. I have written an extensive
report on the IFMSA which can be sent by emailing nzmsa@nzmsa.org.nz
or further information is available on the IFMSA website www.ifmsa.org

WHO IS THE IFMSA?
The International Federation of Medical Students' Associations (IFMSA)
is an independent, non-governmental and non-political federation of
medical students’ associations throughout the world. In 2004-2005 IFMSA
had 92 members, National Member Organizations from 88 countries on
six continents and represented more than one million medical students
worldwide. The IFMSA was founded in May 1951 and is run for and by
medical students on a non-profit basis. It is officially recognized as a Non
Governmental Organization (NGO) within the United Nations’ and
recognized by the World Health Organization as the International Forum
for medical students.

into six Standing Committees (SCs), which fall into two main groups; four
project and two exchange.
The four project standing committees are; Public Health; Reproductive
Health including HIV/AIDS; Refugees, Peace and Human rights; and Medical
Education.
Standing Committee on Public Health (SCOPH)
SCOPH is a forum for public health projects. SCOPH have a long list of
projects which vary in size from local, national to transnational. SCOPH
activities fall under three main headings; community health projects;
education projects; and health Campaigns. SCOPH also have publications
and supports International days e.g. World No Tobacco Day, World Health
Day, African Malaria Day.
Examples of projects (some of many...)
- Calcutta Village Project - Sustainable health clinics and
education in Calcutta
- Romanian Orphanage Initiative - Helping orphanage
children in Romania
- Teddy bear hospital
- Anti-TB Campaign
- Medical Missions Project
- Anti tobacco
- Fight Childrens Obesity
SCOPH website: www.ifmsa.org/scoph

STRUCTURE OF THE IFMSA
Standing Committees

Standing Committee on Reproductive Health and AIDS (SCORA)

This is the “core” of IFMSA and where the work is done, using the IFMSA
motto - “Think globally and act locally”. The work of the IFMSA is divided

This SC Focuses on HIV/AIDS, access to antiretrovirals, STDs, drugs, needle
exchanges, prostitution, Youth friendly services, gender sex issues, family

12

The New Zealand Medical Student Journal Number 5 October 2006

planning, and neoplasms of the reproductive system. These are mainly
based around peer education. A database of all the projects is available.
Example events
- World HIV/AIDS day (Dec 1st)
- Peer education
- Youth friendly services

where 500 - 700 medical students from 90 countries gather to discuss
the work of the IFMSA.This is a truly amazing week long event that covers
training, projects, meetings and official plenary sessions. Most importantly
the GA is a chance to meet medical students from across the globe.

SCORA Website: www.ifmsa.org/scora

The IFMSA also meets annually under the 5 regions for a smaller version
of the General Assembly. New Zealand is part of the Asia Pacific IFMSA
regional meeting.

Standing Committee on human Rights and Peace (SCORP)
SCORP is committed to promoting Human Rights and Peace. They coordinate health care projects in refugee camps allowing medical students
to aid, learn, and experience the problems faced in areas of disaster. At
the local level, public awareness is sought through the information campaigns
focusing upon issues such as human rights and the problems faced by
refugees. SCORP focus its effort through education and awareness of
these big issues. They also offer SCORP exchanges.
SCORP Website: www.ifmsa.org/scorp
Standing Committee on Medical Education (SCOME)
SCOME is a discussion forum for medical education. Experience and
knowledge is exchanged to allow dissemination of the new educational
methods.
SCOME Projects
- Residency Database
- Curriculum Database http://CurriculumDatabase.osmcluj.ro/
- Influence of Studying on Students' health
- Implementing the Global Standards in Basic Medical Education (WFME)
- Book-Aid to 3rd world countries
SCOME Website: www.ifmsa.org/scome
SCOME on Wikipedia - ifmsa.org/scome/wiki
IFMSA Exchanges
IFMSA has two student exchange standing committees;
- Standing Committee on Professional Exchange (SCOPE); and the
- Standing Committee on Research Exchange (SCORE)
The IFMSA is the largest student exchange programme in the world,
offering about 7000 exchanges each year.There are two types - Professional
and Research. Most exchanges are professional, as they are much easier
to set up. The main differences are they professional exchanges are only
four weeks long and similar to our final year Trainee Intern electives.
Research exchanges take a bit more organizing and are of longer duration
- 3 to 6 months. Students can be any year at medical school and most
exchanges are bilateral - which means students swap from exchange
countries.
The NZMSA is going through a transitional period to set these exchanges
up with the medical schools and other countries. This will take time to set
up properly, but will offer students a chance to become much more
integrated experience into overseas medical schools and hospitals.
The IFMSA Regions
To help with the work of the IFMSA it is divided into 5 regions, the same
as the WHO; Africa; Asia/Pacific; Eastern Mediterranean, the Americas;
Central Europe; and Central Asia. NZ is part of the Asia Pacific region.

Sub-regional Meetings

GETTING INVOLVED
IFMSA is about involvement at all levels. The best way to start is to join
one of the many free IFMSA emailing lists (which I strongly advise) and
read more about the IFMSA which can be done on the IFMSA website
www.ifmsa.org
The NZMSA is going through a transitional stage to get the IFMSA set
up across NZ, so keep a watch for opportunities to take part as this will
be an exciting time! We are very fortunate that the next General Assembly
is quite close in Perth and this will be excellent opportunity for students
to attend. The IFMSA is your organization. If you are interested, please feel
free to contact us on nzmsa@nzmsa.org.nz

THE 2007 IFMSA CALENDAR
IFMSA March General Assembly
Pre-GA 4 -7 March - Perth, WA Australia
GA 7 - 13 March - Mandurah, WA Australia
Theme - Rural and Indigenous Health
Post GA tours after 13 March
IFMSA Asia/Pacific Regional meeting
18 - 21 March - Osaka, Japan
Theme - Stress and Health
IFMSA August General Assembly
1- 7 August GA - Canterbury, England (Outside London)
Theme - Access to Medicine
Web: www.ukam2007.medsin.org

NEW ZEALAND ATTENDEE SPONSORS
New Zealand Medical Students' Association (NZMSA)
University of Otago School of Medicine
ACKNOWLEDGEMENTS
International Federation of Medical Students' Associations (IFMSA)
Mr. Akihito Watabe, (Asia Pacific Regional Coordinator)
Dr. Lawrence Loh, (IFMSA Americas Coordinator)
Australian Medical Students' Association (AMSA)

External Partners
This is a key strength of the IFMSA as it has links with the largest
organizations in the world. These external partners include;
- World Health Organization (WHO);
- UN Educational Scientific and Cultural Organization (UNESCO);
and the
- World Medical Association (WMA)
IFMSA General Assembly
The IFMSA meets twice a year in March and August in a General Assembly,
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Student seminars as a means of integrating basic
science subjects at the Manipal College of Medical
Sciences, Pokhara, Nepal
Bishnu Rath Giri
Eighth semester medical student
Manipal College of Medical Sciences
Pokhara, Nepal.

Bishnu Rath Giri (BRG) is a eighth
semester medical student and he is
keenly interested in “unconventional”
ways of learning and tools which
can make learning fun. He is also
interested in complementar y
medicines and ways of improving
health care delivery in rural Nepal.
Ravi P Shankar is Assistant Professor
of Pharmacology and he is keenly
interested in teaching-learning
methodologies and student attitudes
towards learning. He is also
interested in drug use patterns in
the community and complementary
medicine use in Western Nepal.

Nepal is a poor, mountainous developing country
in South Asia and home to the Himalayas, the
tallest mountain chain in the world. Due to a
lack of resources a majority of educational
institutions lack adequate infrastructure and
proper facilities for teaching, where learning
with audiovisual and other technological aids
remains a distant dream. Chalk and blackboard
are the only audiovisual aids and creative
approaches to the learning process are almost
absent.

Dr. P. Ravi Shankar MD
Assistant Professor
Department of Pharmacology
Manipal College of Medical Sciences
Pokhara, Nepal.
etc. The topics are chosen with the aim of giving
students an idea of basic concepts, and in turn
helping them understand pressing health
problems and achieving integration between
different depar tments. The Basic Sciences
depar tments include Anatomy, Physiology,
Biochemistr y, Pathology, Microbiology,
Pharmacology and Community Medicine and
each department coordinates seminars in turn.
The coordinating department decides the various
aspects of the topic to be presented during the
one hour seminar and allots the subtopics to
different students. The seminar team consists of
around ten students and a faculty member from
the coordinating department.
There are no hard and fast rules on how to go
about organizing a seminar. But usually the
student presenters are given an overview of
the topic by the coordinator and then the
allotted subtopics are discussed with the
individual students. The students search for the
material in textbooks, journals, databases, CDs
and the internet. A rough outline of the material
to be presented is made and then the students

BRG says, “I did my elementary, secondary and
higher secondary education in a similar, humdrum
manner. But I found a significant difference in
the teaching learning process after I joined the
undergraduate medical course at the Manipal
College of Medical Sciences (MCOMS), Pokhara.”
Student seminars are a widely used teachinglearning methodology and have been used in
an Indian medical college along with other
learning methodologies to improve physiology
teaching.1 At MCOMS there are fortnightly
seminars on different selected topics. A few of
the topics during the present academic year
have been; homeostasis, bronchial asthma, malaria,
12
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convene with various departments depending
on which topics were allotted to them.
The material is polished, tightened and diagrams,
sketches, animations and other aids are
added and the subtopics are compiled for a
practice session.
During the practice sessions the team members
and the coordinating faculty look at the
coherence of the presentation, areas of
repetition, omit the less important information
and make up the deficiencies observed. The
team has lot of practice sessions and is well
prepared with the script, animations, slides,
flowchar ts etc. The most commonly used
audiovisual aids during our presentations are
the OHP and the LCD projector.
After the presentation the faculty members
grade the seminar. PRS says, “As faculty members
we look at how well the presenting team has
managed to get their message across to the
audience in the allotted time period. The
coherence of the presentation is looked into
and the level aimed at is that of the first or
second year undergraduates.”

Humour spices up the proceedings and makes
the seminar effective. The audience is kept alert
and attentive. Seminars conducted in a dark hall
may otherwise act as a potent hypnotic.
Depending on the topic and relevance role play
may also be included. We had a seminar on
Bronchial asthma. BRG played the role of a poor
farmer who was an asthmatic living on a hilltop
and who had a small strip of land at the bottom
of the valley. The “farmer” did not have any
regular source of income and had seven children.
The presentation illuminated the socioeconomic
aspect of the disease and its impact on the
quality of life. PRS says,

“I really enjoyed interacting with
BRG during the asthma role
play. The way he approached
the problem and the gentle
humour as he reminisced about
how asthma had torn apart
the fabric of his life was
commendable.”
By using seminars as a teaching aid the whole
class learns the particular topic in an integrated
manner. Each particular problem is looked at
from different angles and the seven basic science
departments work together as a team. In this
way learning is made interesting and activity
based. The facts mentioned remain in the
memory of the students for a long period of
time. The presenter learns how to present his
or her knowledge in an effective manner. The
students learn how to work in a team and
student-teacher relationships are strengthened.
An important benefit is the development of the
art of public speaking and self-confidence on
stage. The students learn to put across their
ideas in an interesting and effective manner. This
skill will be important during their presentations
and communication skills sessions during the
basic science course. The skill will be useful

Annapurna south and Hiunchuli

during scientific presentations in their future
career. PRS says, “Seminars help to overcome
the stage fright and our students then begin to
enjoy themselves thoroughly on stage whatever,
the occasion.”
The seminars also have some negative aspects.
It eats up a lot of time of both the student and
the faculty. Some students just mug up their
parts without really understanding the meaning.
There is no interactive discussion session after
the seminar and the audience is mostly passive
listeners. (The topics for the seminar are usually
the same. However, we do try to include a
few new topics each semester. The suggestion
of a discussion at the end is being actively
considered at the present. However, the time
allotted is only one hour in a packed academic
schedule - PRS).
Basic sciences teaching combined with regular
hospital visits will play an impor tant role in
preparing the students for the clinical years of
study. The first two years of basic science

teaching are integrated and seminars help in
the holistic development of a particular topic.
We have students from different nationalities
and the seminars help us to break down the
barriers of caste, religion, socioeconomic status
and nationality. The students continue to have
seminars during the clinical phase of their training
also and in many cases the topics discussed
during the basic science years are covered from
a more clinical perspective. We begin preparing
for seminars around two weeks in advance and
those are a fascinating two weeks of intellectual
and academic excitement. We would not like
to miss that for anything in the world!

REFERENCE
1. Nageswari KS, Malhotra AS, Kapoor N, Kaur G.
Pedagogical effectiveness of innovative teaching
methods initiated at the Department of
Physiology, Government Medical College,
Chandigarh.
Adv Physiol Educ 2004; 28: 51-58.

The Manipal Teaching hospital by night

Small group teaching

Preparation for a seminar
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Shannon McCarthy
Third Year Medical Student
Dunedin School of Medicine
University of Otago
Core Clinical Cases in Medicine and Surgery
Core Clinical Cases in Medicine and Surgery Specialties
Edited by Steve Bain & Janesh K. Gupta, RRP $45.00 each
Described as a case-based problem-solving guide to core clinical cases,
these books encourage medical students to "think of the patient as a
whole, rather than as a sequence of unconnected symptoms". Core areas
of undergraduate medical study are divided up into common clinical
presentations with several different patient scenarios for each. Each clinical
presentation begins with key concepts about the problem followed by
how the case should be dealt with in a systematic, question-based approach.
Written by various clinicians and medical lecturers, these books are
excellent for revision of important clinical cases taught at the level of
second and third year medicine. The books outline how a patient would
be presented to you, the questions you should ask them, and the
investigations you would be required to do in order to gain a differential
diagnosis. Once these have been established, the authors go on to explain
how to manage the patient plus any other issues to consider.
Each case is quite simplified and the key concepts basically consist of a
list of facts about a known condition without explaining the mechanisms
behind the particular finding. This would therefore require prior study of
lecture notes and other textbooks for a good knowledge base before
using these texts.
The topics come across as quite fragmented and are often split into
smaller categories. The texts could have been written better by explaining

all key concepts related to a particular clinical presentation at the start
of a chapter and then working through several different cases.
Medical students seem to be over-loaded with so many different study
options these days so, at a time when exams are looming and you run
out of time to be reading over all your lecture notes or required textbook
readings, these volumes would come in particularly handy. Rote-learning
various facts about a certain clinical presentation and the lab tests essential
to reach an accurate diagnosis would certainly guarantee you a pass, but
if you are someone who requires an in-depth understanding of problem
and cause and enjoys reading detailed texts then these books probably
aren't for you.

Clinical Chemistry & Metabolic Medicine
Martin A. Crook, RRP $89.00
As Martin Crook explains in the preface, this text is largely influenced by
the Clinical Chemistry text written by Zilva, Pannel, & Mayne. As the
aforementioned text is no longer in print this volume provides an excellent
replacement, in fact it has been established as the seventh edition in the
series. Each section begins with a comprehensive, physiologically-based
explanation of normal function followed by disturbances in a particular
part of metabolism, causes and clinical conditions attributable, changes
that result from the disturbance, and how the disturbance can be corrected.
This book is clinically based, contains relevant diseases and syndromes as
well as recent developments in diagnostic techniques, plus several
diagrammatic aids to enhance understanding. It also includes several
specific case discussions per chapter to aid in differential diagnosis.
It is easy to read and provides a full understanding of physiological
mechanisms that would benefit medical students at several different levels
- from those new to the course to postgraduate trainees entering a clinical
chemistry specialty. As with Mayne, finding terms or clinical presentations
in the index can sometimes prove futile if the particular item hasn't been
a point of focus, but if you have a vague idea of what it would be related
to then flicking through a chapter isn't too onerous.
Not a textbook to be reading if you are trying to cram, this volume would
be an excellent study companion throughout the year, instead of or in
conjunction with lecture notes. Happy reading!
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ARTICLE : ORIGINAL RESEARCH

Learning clinical skills: student-stakeholder perceptions
of clinical skills teaching and assessment.
Alistair Escott
Third Year Medical Student
Dunedin School of Medicine,
University of Otago.

INTRODUCTION
Alistair is currently a 3rd year medical student at the University
of Otago and an Education Representative for OUMSA. His
2005/6 summer studentship project at Wellington School of
Medicine and Health Sciences investigated medical students'
perspective's on clinical skills teaching. He has interests in
swimming, skiing, debating and waterpolo. Alistair hopes to
pursue a career in surgery.

ABSTRACT
International trends in medical curriculum change include a focus on the
development of clinical skills teaching. However, the literature on medical
student perception of their clinical skills teaching is sparse: especially on
student opinion informing curriculum change before, rather than during
or after the fact. This summer student research project was timed to
inform the Faculty Curriculum Committee (FCC) ahead of the development
of a new clinical skills teaching programme at the University of Otago.
The aim was to seek the medical student opinion towards current clinical
skills learning in terms of learning opportunities, teaching method and
contact with patients as well as skills assessment and feedback. A
questionnaire, based on issues identified from international education
literature review, was designed and piloted by available students and tutors.
It was sent to all 2005 University of Otago medical students with 24.9%
overall response rate (256/ 1028). Issues were explored further with four
focus groups. There is a significant difference in the opportunities to watch
and perform clinical skills between preclinical students (years 2 and 3)
and clinical students (years 4, 5, and 6) (P<0.0001). All students feel that
they are not (or had not been) exposed to enough clinical skills in second
and third year. Students were concerned at the variability that exists
between clinical team attachments in the learning opportunities, assessment
and feedback of clinical skills learning. The low overall response rate was
an inevitable consequence of conducting the research during student
holidays. Study strengths are the large respondent numbers, good cohortyear representation and additional qualitative information. The
recommendations to FCC were: increase early skills teaching; assessment
transparency against clinical skill objectives; integrate clinical skills teaching
throughout the curriculum; and for all institutions early student consultation
on curriculum change could be advantageous.
Keywords
Medical undergraduate curriculum, early clinical contact, experiential
courses, community-based learning, student perspective, education
stakeholders, course evaluation, objectives, integration
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Over the past decade there has been a global trend of curriculum change
in medical schools across the world.The reason for this is to better prepare
students for work in the information age: accommodating changes to the
clinical environment; the explosion in medical science information; and to
address skills for future medical practice. Changes have included a major
focus on the development of undergraduate clinical skills teaching given
this era of day procedures and shortened hospital stays, where chronic
care is increasingly devolved to general practitioners. Currently the
University of Otago Faculty of Medicine Curriculum Committee (FCC)
is planning significant curriculum change. Recently a university funded
project through the Committee for Advancement of Learning and Teaching
conducted an extensive literature review on the International Perspectives
of Clinical Skills teaching. A key finding of this project had been the absence
of any agreed international definition for what is and is not a clinical skill.
Consequently, a broad definition of the term “clinical skills” was derived
to include oral and written communication skills; physical examination;
bedside clinical procedures and near-patient (no-touch) techniques; skills
of clinical reasoning and evidence based decision-making; practical ethics;
multidisciplinary teamwork and reflective practice.
Another finding had been paucity of information about student perception
of their clinical skills learning, despite the global emphasis on clinical skills
in the medical curriculum: in particular little use of student opinion to
inform change before, rather than after the fact. This needs-based project
was designed to supply information to FCC about student perceptions
of clinical skills learning ahead of the development of a new clinical skills
curriculum.
AIM
The project was designed to: seek the medical student perspective of
their clinical skills learning in terms of learning opportunities, the teaching
environment, valued teacher qualities, teaching methods, learning on
patients, assessment and feedback.
METHOD
A survey was designed to elicit student responses towards issues of
student concern which were identified in the international literature and
through interviews with key student informants. Issues from the literature
included teacher qualities, integration of skills teaching, and patient
experiences, while student informants raised issues of learning opportunities
at a preclinical and clinical level, team attachments, assessment, and feedback.
The survey defined clincal skills to include “physical examination, near
patient techniques (i.e. no touch bedside procedures eg urine and swab
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test), communication skills and bedside clinical procedures.”
The survey was piloted to available staff and students at the Wellington
School of Medicine and subsequently revised. Likert scale questions
(categories of: strongly agree, agree, no opinion, disagree and strongly
disagree) provided a quantitative data base. A space for comments which
followed every question formed the basis for the qualitative aspect of the
questionnaire.
A “snowball” recruitment technique was used, via student e-mail and text
messaging to make the initial contact with all medical students of 2005.
The survey was placed on the web-based teaching platform, Blackboard,
in a paper accessible by most students from second through to fifth year
in 2005. Attached to the survey was a form inviting further contact for a
focus group. Clinical students in Dunedin and Christchurch, who did not
have access to the Blackboard-based survey, were sent the questionnaire
as an attachment to their Student Webmail accounts. Since the 2005
Trainee Interns (TIs) had already graduated, the Resident Medical Officer
(RMO) Units at Capital and Coast District Health Board (CCDHB),
Canterbury District Health Board (CDHB) and the Otago District Health
Board (ODHB) were approached for assistance in sending the questionnaire
to new House Surgeons. While this method did not include all the 2005
Otago TIs, it did include some House Surgeons who had graduated from
other medical schools. However, only responses from University of Otago
graduates were received. Four focus groups were subsequently formed
from student volunteers. The author attended each focus group meeting
and taped and transcribed the discussions.

School of Medicine (WSM), Christchurch School of Medicine (CSM) and
Dunedin School of Medicine focus groups. The timing of House Surgeon
runs and the tight timeframe of a summer studentship meant that no
focus groups for new graduates (2005 TIs) could be organised. The
qualitative discourse was derived from 43 pages of comments from
questionnaire responses and 60 pages of transcribed focus group discussion.
Learning Opportunity
There was a significant difference in response between preclinical and
clinical students to questions about the opportunity to watch and perform
hands on clinical skills (p<0.0001) (Figure 1) as well as the opportunity
to apply communication skills (p<0.0001). Preclinical students felt that
there is not enough observation of clinical skills, while clinical students felt
that the opportunities to observe and perform clinical skills were run
dependent. Opportunities presented frequently but required students to
be motivated in seeking them out. Students noted that a focus on written
academic work takes time away from clinical skills learning.
Preclinical students feel that more time is needed to practice clinical skills.
In contrast clinical students feel there is sufficient time to practice clinical
skills but that does not necessarily correspond to a good learning experience.
More advanced students felt that opportunities were missed for guidance
and feedback from clinical teachers on patient contacts and clinical skills:
“free time to wander onto the ward and do exams myself without any
supervision or feedback is of limited usefulness” - 5th Year Student

Quantitative data was analysed by both year of medical school and by
comparison between preclinical and clinical students. Spearman’s rank
correlation coefficient could be applied to questions analysed by year of
medical school where there were responses from three or more years.
Wilcoxon signed-rank test was applied to all the questions for the analysis
between preclinical and clinical students and to any question that was
analysed by year of medical school but contained responses from two
year groups only. Qualitative data collected from both the “comment”
fields from the survey and transcribed focus group discussions underwent
thematic analysis. The questions along with the quantitative and qualitative
responses can be grouped into four themes: learning opportunity, clinical
attachments, learning on patients and skills assessment. Qualitative and
quantitative results are discussed together, below as the latter explains the
reasons for the former.

Generally students felt unprepared for their clinical years (Figure 2). Apart
from communication skills, not many clinical skills were learned in years
2 or 3. However, it was agreed that fourth year orientation should include
an introduction to history taking and the structure of the various physical
examinations to bridge the clinical transition.

RESULTS

Figure 1: How often did you have the opportunity to perform
“hands on” clinical skills?

The comments across the clinical years noted that variability exists between
different teams on different runs. Clinical students value being able to learn
clinical skills by attachment to a clinical team (Figure 3). The crucial factor
determining whether the experience was deemed valuable or not by the
students was whether the team was welcoming of the student and involved
them in the care of patients.
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There were 256 responses to the 1028 questionnaires, representing an
overall response rate of 24.9 per cent, with responses from all year cohorts
and clinical school represented (Table 1). Female students showed a higher
response rate (158/256, or 61.7 per cent) than males (96/256, or 37.5
per cent) (2 or 0.8 per cent of students did not respond to this question).
This compares to female student proportion of 56.3 per cent amongst
all University of Otago medical students and male student proportion
43.7 per cent.

Clinical Attachments
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17 students from years 2 to 5 participated in the preclinical, Wellington

Year by School

Responses
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Second
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Figure 2: The clinical skills I learned in preclinical school and 4th year
orientation week prepared me for clinical school
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Figure 3: In general during a run, clinical skills teaching is fostered by
assigning students to a clinical team.

were done so comprehensively, but there were skills taught that were not
assessed and in their view should have been. 60.6 per cent of preclinical
students had “no opinion” on whether clinical skills were assessed
comprehensively as they believe clinical skills are not assessed at a preclinical
level. Clinical students were concerned that there was often a discrepancy
between clinical skills objectives, teaching and assessment.
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“Unfortunately the practical support required to achieve these objectives
is often not provided” - 5th Year student
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Figure 4: The value of Simulated Patients, Peer Examination and Real Patients
as tools in the learning of clinical skills
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Figure 5: Clinical students responses to “In general during a run, I receive
appropriate feedback on the development of my clinical skills”
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“Only if the team accepts the medical student, does not ignore them and
makes an effort to include them and encourage their learning rather than
ignoring and/or belittling them” - 5th Year Student
Learning on patients: simulated, peer or real
Across the student cohort, responses indicated that simulated patients
and peer examination are acceptable tools for learning clinical skills, but
there is a higher preference for real patient contact, which increases as
the years progress (P=0.004) (Figure 4). Preclinical student responses
emphasised that simulated patient situations did not feel realistic. Clinical
students acknowledged the value of simulated patients due to limited
numbers of real patients but they commented on their limitations in terms
of physical examination.

Likewise they were dissatisfied with the feedback they received on their
clinical skills development. (Figure 5) Most feedback occurred at the end
of the run, which prevented the students from using the feedback to
improve their skills during the run.

DISCUSSION
The questionnaire design was a compromise, bearing in mind findings that
effort and attention to detail was necessary to keep the questionnaire
as short as possible, with a respondent friendly design to elicit a higher
response rate.1 The literature informed selection of a Likert scale response
with the categories: strongly agree, agree, no opinion, disagree and strongly
disagree.2,3 A more quantitative approach to student questionnaires usually
leads to a higher response rate, assuming that “there are a number of
independent variables that influence student evaluation, attitudes or
expressions of satisfaction”.2 It was unlikely that student opinion of clinical
skills learning would be comprised of a number of independent variables,
which created a need for qualitative data. A “Comments” space at the
end of ever y question also ensured that all the questions were
omnicompetent .4
The major strength of this project was in the qualitative data.This information
explains the reasons for the quantitative responses and the intricacies of
medical student perception towards the teaching of clinical skills at the
University of Otago.
While the overall response rate of 24.9 per cent to the questionnaire is
low, the study population of interest were 2005 University of Otago
medical students and the sample population included all of these students.
A 25 per cent sample of any large student population should be
representative. However, any future study should attempt to increase the
response rate from Trainee Interns as they are they have experienced
clinical skills teaching at all year levels. The reasons for the low response
rate could potentially be a source of bias. The student webmail system
was the primary form of communication, but any student without summer
holiday access to a computer or who was not checking their webmail
over the summer break would not be sampled. The secondary means of
communication was snowballing which can be a source of bias: more likely
to exclude any student overseas, students without a mobile phone, students
in relative isolation over the summer especially in rural communities or
with limited social contacts from their peers.
A potential bias lay in the different methods of distributing the questionnaire
to different class cohorts. This was also a significant strength since diversity
of contact methods enabled more students to be included in the sample
than if only one method was used.
Learning Opportunity

Skills Assessment

It was quite clear that clinical students had greater opportunities to watch
and practice both their hands on and communication skills. Consequently
later in the questionnaire when asked if they felt they had sufficient time
to practice their clinical skills, clinical students were more likely to agree
with the statement. Students think that clinical skills teaching needs to
increase at the year 2 or 3 level; this is consistent with international thinking
that such a move increases the ability for students to contextualise their
theoretical learning and makes the transition to clinical school easier.5

Clinical students were divided over whether the assessment of clinical
skills is comprehensive. Students felt that the skills that were assessed

Of particular concern are the varying experiences of fourth year orientation
week, which impacts on the future learning of clinical skills as many skills

“actors can’t well fake heart murmurs or pleural effusions” - 5th Year
Student
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are taught for the first time. The focus groups were of the consensus that
history taking and basic physical examinations should be learned in year
2 or 3 to make the transition from preclinical to clinical school easier, as
indicated in the international literature. The clinical transition is a time of
great stress for students due to “changes in learning environment, teaching
styles and expectations”.6 Removing some of the material that clinical
students would be required to learn from de novo may reduce some of
this stress.
In later clinical years, students have sufficient time to practice clinical skills
but the time was not used effectively due to a lack of feedback and
guidance.This would suggest that there is a lack of structure to the learning
of clinical skills in the latter years of the medical course.
Clinical Attachments
The responses to whether being attached to a team on a run promotes
the learning of clinical skills suggests that there is a lack of structure to the
way clinical skills teaching fits into the curriculum. There appeared to be
huge variation across all the runs at the three clinical schools as to firstly
whether students were attached to clinical teams and secondly whether
being attached to those teams promoted the learning of clinical skills. The
responses indicate that when the teams work well the experience can be
very valuable for learning clinical skills. Somewhat disturbing is the finding
that even in sixth year students largely experience passive skills learning
via tutorials, ward rounds and demonstrations.
Learning on patients: simulated, peer or real
There has been criticism in the literature that actors can make students
feel a sense of prefabrication8 and that peer examination has risks
surrounding discovery of medical problems which students tend to
experience negatively.9 Both of these issues were raised by students in
their responses and while they scored real patients as being more valuable
a majority of students find both simulated patients and peer examination
useful clinical tools. As clinical signs include “normal findings”, both simulated
patients and peer examination have a valuable role in getting students
very familiar with “normal” to know when it is not. It is important however
to remember that the use of these methods can never fully substitute for
real patients in the minds of medical students, as only real patients have
pathological clinical signs.

as to the directions of any curriculum change and to inform research into
such changes.
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Skills Assessment
The student perception that there is variability in the comprehensiveness
of clinical skills assessment across both the clinical schools and attachments
fits with the idea that currently the clinical skills component of the curriculum
is under developed. A common idea was that there was not the infrastructure
or teaching commitment to support the objectives. The variable and non
specific feedback that students receive at the end of a run in the clinical
years reflects the lack of structured planning and the busy nature of clinical
skills teachers which causes care provision to compete with teaching
duties.
CONCLUSION
The student comments indicate a lack of, and lack of adherence to, an
integrated clinical skills thread in the undergraduate medical curriculum.
Preclinical students feel that they should have more time and opportunities
to learn clinical skills. Clinical students, agree that students should be taught
the basics of physical examination and history taking before they start
clinical school. Sufficient time to practice their own clinical skills is not fully
utilised due to a lack of opportunities, direction and feedback.The assessment
of these skills was often, but not always comprehensive. In general, the
feedback students received lacked the necessary frequency and detail to
be of significant use. In order to address these issues the FCC must
continue to develop a clinical skills thread across all years of the
undergraduate medical curriculum. Medical students are a principal
stakeholder in the process of any curriculum change; their views must be
sought out to reach a consensus with subject experts and educationists
The New Zealand Medical Student Journal Number 5 October 2006
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ABSTRACT
This study describes the effect of signalling through muscarinic acetylcholine
receptors on the induction of the transcription factor EGR1, which has
been implicated in long-term synaptic plasticity, memory consolidation
and on a cellular level, the process of apoptosis or programmed cell death.
In Neuro-2a mouse neuroblastoma cells, the cholinergic agonist carbachol
led to induction of EGR1, with a mean EC50 of 2.2 μM, and this induction
was completely blocked by the muscarinic antagonist atropine at 1 μM.
Relative antagonist potency was found to be highest for the M3-selective
antagonist 4-DAMP, as compared to the M1-selective antagonist pirenzipine
and the M2-selective antagonist AFDX-116. Pertussis toxin, effectively an
M2/M4-specific antagonist, completely blocked EGR1 induction. These
experiments have given us evidence that a combination of M3 and M4
receptor subtypes are likely to be primarily responsible for EGR1 induction
through muscarinic receptors.
In experiments with rotenone, a potent mitochondrial I complex
inhibitor, and serum-deprivation, where essential growth factors are not
provided, we found that EGR1 induction via muscarinic stimulation did
not have a protective effect on cell survival in Neuro-2a cells. EGR1
induction, by itself, is probably insufficient for preventing cell apoptosis in
Neuro-2a cells.
Comparing these Neuro-2a cell results with previous results from the
SK-N-SH cell line indicates that the transcription factor CREB may be
more influencial in the anti-apoptotic mechanism of cells than EGR1. This
supports previous evidence from CREB transfection experiments in
Neuro-2a cells.
In summary, this research has used a cell model to complement the current
understanding of muscarinic acetylcholine receptors and their involvement
in survival pathways. Expanding our knowledge of these survival pathways
is important in understanding the pathophysiology of neurodegenerative
disorders such as Alzheimer's disease.

Keywords
Neuro-2a cells, Muscarinic receptors, EGR1, cell survival, apoptosis
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Alzheimer's disease is a neurodegenerative disorder characterized by the
loss of nerve-cells that control thought, memory and language. In New
Zealand, about 20,000 people over the age of 65 are affected by Alzheimer's
disease. The neurotransmitter acetylcholine (ACh) is considered to have
a role in learning and memory, but levels are significantly depleted during
the progression of Alzheimer's disease as a consequence of the neuronal
degeneration.
Research has shown that the process of apoptosis or programmed cell
death plays a central role in the onset and development of
neurodegenerative disorders such as Alzheimer's disease. Cholinergic
signalling through muscarinic acetylcholine receptors (mAChRs), previously
linked to long-term changes in synaptic plasticity which underlie memory
formation,1,2 has also been shown to also protect against apoptotic cell
death.3,4 Active research over the last few years has identified some
candidate 'memory molecules' which, as specific inducible transcription
factors, are able to initiate programmes of gene expression relevant to
both memor y consolidation and anti-apoptotic signalling.
EGR1 (also known as NGFI-A, krox 24, Zif268 or Tis8) is a zinc finger
transcription factor whose induction does not require prior protein
synthesis.5 Evidence for its role in memory consolidation has come from
a mouse EGR1 gene knockout study, with EGR1-/- mice exhibiting an
impairment in long-term memory while retaining short term memory. 6
Research using cell culture models have demonstrated muscarinic-driven
EGR1 activation.7,8 Fur thermore, mAChR antagonists which cause
amnesia in humans, block neuronal EGR1 induction by cholinergic agonists
in rodents. 9
Cyclic AMP response element binding protein (CREB) is another
transcription factor which has emerged as a prime candidate memory
molecule. Expressed constitutively in most cells, CREB becomes
transcriptionally active following phosphorylation at Ser133.10 There is
compelling evidence for the involvement of CREB in initiating transcriptional
programmes relevant to neuronal survival.11-13
Muscarinic cholinergic signalling in the SK-N-SH human neuroblastoma
cell line has been shown to lead to CREB phosphorylation and EGR1
expression, 14 and to have enhanced cell survival during serum deprivation,
an apoptosis-inducing condition. These effects were shown to be primarily
driven through the M3 receptor (J.M. Greenwood, personal communication).
In Neuro-2a cells, muscarinic cholinergic signalling has been found to
induce EGR1 expression, but not CREB phosphorylation (J.M. Greenwood,
personal communication).
Our experiments aim to determine the muscarinic acetylcholine receptor
(mAChR) subtype(s) responsible for the induction of EGR1 in mouse
Neuro-2a neuroblastoma cells using a range of pharmacological inhibitors.
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Figure 1. EGR1 expression in Neuro-2a cells is driven through muscarinic receptors.

Immunocytochemical nuclear staining shows EGR1 expression is stimulated by cholinergic agonist carbachol (100 μM, b). EGR1 expression is similar to basal levels (H2O, a) on addition
of muscarinic antagonist atropine (1 μM, c) -VE refers to absence of atropine

Furthermore, we aimed to ascertain whether EGR1 induction driven
through mAChR signalling leads to a protective response .

fit sigmoidal curves were plotted, using Graphpad Prism to calculate EC50
values and relative potencies of the antagonists.15

METHODS

Cell survival Assays

These methods are based on those used by Greenwood and Dragunow
(2002).

For the serum starvation experiment, all wells were washed twice with
serum-free medium 18-24 h after plating. Water or carbachol (100 μM)
diluted in serum-free medium or serum containing 10% medium (full
serum medium) was added (100 μL) to respective wells. For the rotenone
toxicity experiment, rotenone (1 μM) or 0.01% DMSO (vehicle) was
added together with water or carbachol (100 μM), 18-24 h after plating.
For both experiments, plates were then incubated for 22 h. Alamar blue
(10μL/well, Serotec), an indicator of cell metabolism, was added and
incubation resumed for 2 h. Conversion of the alamar blue substrate was
determined by excitation at 544nm and measurement of fluorescent
emission at 590nm. Measurements of E590 were averaged for at least 3
replicate wells.

Cell Culture
Mouse Neuro-2a neuroblastoma cells were obtained from the American
Type Culture Collection (ATCC, no CCL-131). They were cultured in 75
cm2 flasks at 37ºC in a humidified atmosphere (5% CO2/95% air) in MEM
medium supplemented with 10% fetal bovine serum, 100 U/mL penicillin,
100 μg/mL streptomycin and 1 mM sodium pyruvate. Cells grown to
confluency were harvested with 0.05% trypsin in phosphate-buffered
saline (PBS), washed with media and plated 18-24 h prior to carbachol
addition. Cells were counted using a haemocytometer, and plated at 104
cells/well in 96-well plates for immunocytochemistry and cell-based ELISA,
and at 5 x 103, 104 and 2 x 104 cells/well in 96-well plates for survivalviability assays, with a constant plating volume of 0.1 mL. Where indicated,
atropine sulphate, pirenzipine dihydrochloride, 4-DAMP methiodide, and
AFDX-116 were added 5 min prior to addition of carbachol, while pertussis
toxin was added 18 h prior to carbachol addition. Human SK-N-SH
neuroblastoma cells were obtained from the ATCC.

Immunocytochemistry
Cells were fixed in 4% paraformaldehyde. Primary antibody incubation
was overnight at 4ºC. Dilutions of rabbit polyclonal antibodies were 1/1000
for both EGR1 (Santa Cruz Biotechnology sc-189) and cleaved caspase
3 (Cell Signaling Technology 9661). This was followed by incubation with
biotinylated goat anti-rabbit antibody (Sigma) and ExtrAvidin peroxidase
(Sigma), each at 1/250 dilution. Antibody binding was visualised by 3,3’diaminobenzidine (DAB) staining.

Cell-based ELISA
Quantification of immunostaining was attained using cell-based ELISA. In
brief, cells were fixed in 4% paraformaldehyde. Endogenous peroxidase
activity was quenched using 0.6% H2O2 in PBS/Triton, followed by blocking
with 10% goat serum in PBS/Triton for 1h. Primary antibody incubation
(EGR1 at 1/2000 dilution) was overnight at 4ºC, followed by peroxidaseconjugated secondary anti-rabbit antibody (Chemicon) at 1/200 dilution.
Peroxidase conversion of the substrate o-phenylenediamine dihydrochloride
(OPD) was determined by absorbance measurement at 490 nm (A490)
corrected for light scatter at 650 nm. Measurements of A490-A650 were
averaged for at least 3 replicate wells and were normalised to control
(H2O) values. The data were normalised to a percentage scale and best-

RESULTS
Muscarinic signalling leads to EGR1 induction in Neuro-2a cells, most
likely driven through M3 and M4 receptors.
To investigate the effects of muscarinic receptor activation on EGR1
induction, immunocytochemistry and cell-based ELISA were performed
on Neuro-2a mouse neuroblastoma cells following treatment with
the cholinergic agonist carbachol (100 μM). An increase in nuclear
EGR1 immunostaining was observed 60 min after carbachol treatment
(Figure 1).
Carbachol dose-response curves for EGR1 induction in Neuro-2a cells
were generated by cell-based ELISA. Cells were fixed 60 min after carbachol
treatment. Induction of EGR1 had a high sensitivity to carbachol concentration
with a mean EC50 value of 2.2 μM (95% CI: 0.71 - 6.64 μM, n = 4).
The muscarinic antagonist atropine (at 1 μM) completely blocked EGR1
induction when added 5 min prior to carbachol, indicating that carbachol
was driving these responses through muscarinic receptor activation
(Figure 1). Pre-treatment with atropine (at 10 nM, 30 nM, 100 nM)
produced right shifts in the carbachol dose-response curves, consistent
with competitive inhibition of muscarinic receptors (Figure 2a).The relative
antagonist potency for atropine was approximately 0.098 nM.
Treatment with the M1-muscarinic antagonist pirenzipine (at 1 μM, 10
μM, 100 μM) produced right shifts in the carbachol-dose response curves,
but relative potency was calculated to be significantly lower than atropine
at 46 nM (Figure 2b). Similar right shifts were seen for the M2-muscarinic
antagonist AFDX-116 (at 1 μM, 3 μM, 10 μM), with a relative potency of
257 nM (Figure 2c). The above results suggest that neither M1 nor M2
muscarinic receptors are significantly involved in muscarinic-driven EGR1
induction.
The M3-muscarinic antagonist 4-DAMP (at 10 nM, 30 nM, 100 nM),

The New Zealand Medical Student Journal Number 5 October 2006

3

Figure 2. Carbachol dose-response curves for EGR1 in Neuro-2a cells, in the presence of muscarinic antagonists.

The M3-selective muscarinic antagonist 4-DAMP was the most potent (2.48 nM) selective antagonist. However, none of the selective
antagonists had a potency comparable to that of non-selective antagonist atropine (0.098 nM). Values shown represent the mean ±SEM.

Figure 4. Serum starvation induces apoptosis in Neuro-2a cells.

Immunocytochemical DAB staining
for cleaved caspase 3, a marker of
cell apoptosis. Note the presence of
apoptotic cells (dark staining) in the
serum free medium (SFM, a and c),
but not in the full serum medium
(10% serum, FSM, b and d) condition.

Figure 5. Carbachol treatment does not enhance cell survival of Neuro-2a cells cultured in stressful conditions.

Wells in serum free medium conditions that were also treated with carbachol had similar fluorescence readings to wells treated with H2O (a). This means
cell viability was similar in both conditions which suggests that treatment with carbachol (CCH) did not have a protective effect on cell survival. This observation
was similar in the rotenone experiment (b). FS represents full serum medium (10% serum). Values shown represent the mean ± s.d.
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Figure 3. Pertussis toxin (PTX) inhibits EGR1 induction by carbachol in Neuro-2a cells.

EGR1 induction by carbachol is inhibited in Neuro-2a cells (a) but not in SK-N-SH cells (b). This suggests EGR1 expression in Neuro-2a
cells may be driven through M2/M4 receptor subtypes. Values shown represent the mean ±SEM.

produced right shifts in the dose response curves with a relatively high
potency of 2.48 nM (Figure 2d), which suggests that the M3 receptor
subtype is one of the receptors that can lead to EGR1 induction in Neuro2a cells.
Overnight treatment with pertussis toxin blocks the coupling of the Gi/Go
proteins with M2 and M4 muscarinic receptors, rendering them inactive.
Pertussis toxin (at 100 ng/mL) inhibited EGR1 induction by carbachol
(Figure 3a) suggesting that M2/M4 receptor subtypes are involved in EGR1
induction in N2a cells.
A common feature of the carbachol dose-response curves is that at high
concentrations of carbachol, after the peaks of the dose-response curves,
there seems to be a decrease in EGR1 expression (Figure 3). This feature
appears to be independent of the addition of the muscarinic antagonists.

Muscarinic cholinergic signalling and EGR1 induction has no effect on
cell survival in Neuro-2a cells.
To investigate the effects of muscarinic cholinergic signalling on cell survival
in Neuro-2a cells, we used an alamar blue fluorescence assay to measure
cell metabolic activity. To induce apoptosis in these cells, we cultured them
overnight in serum-free medium, thus depriving them of essential growth
factors required for cell growth and survival.
Levels of cleaved caspase 3 (a marker of cell apoptosis), visualised by DAB
immunostaining, were higher in serum-free medium cultured cells, as
compared to full-serum cultured cells (Figure 4). This indicates that serumfree medium induces apoptosis. Treatment with carbachol did not appear
to have any protective effect (Figure 4).
Cells (at 5,000 and 10,000 cells/well) cultured in serum-free conditions
have slightly lower fluorescence readings than full-serum cultured cells
(Figure 5a). This shows they have slightly lower viability. All wells were
washed with serum-free medium, and this might have influenced the
viability of the full-serum cultured cells (Figure 5a). In the serum-free
medium wells, cells (at 5,000 and 10,000 cells/well) treated with carbachol
had lower fluorescence readings than control (H2O-treated) cells (Figure
5a).This indicates that carbachol had a deleterious effect on cell metabolism
and cell survival. This deleterious effect was not seen at 20,000 cells/well.
As a further test to determine if carbachol treatment had any protective
effects in Neuro-2a cells, we used a mitochondrial I complex inhibitor,
rotenone to create a stressful environment for cell growth. Rotenone
toxicity is most significant at 20,000 cells/well (Figure 5b). In the rotenonetreated wells, wells that were also treated with carbachol had similar
fluorescence readings to wells treated with H2O (Figure 5b). This suggests
that treatment with carbachol did not have a protective effect.
Wells with 20,000 cells/well had relatively low fluorescence readings in
both the serum starvation and the rotenone toxicity experiments (Figures
5a and 5b).

DISCUSSION
In this study we report the induction of EGR1 by mAChR activation in
Neuro-2a neuroblastoma cells. The carbachol dose-response curves show
that the M3-selective muscarinic antagonist 4-DAMP was the most potent
(2.48 nM) selective antagonist. Pertussis toxin was shown to inhibit EGR1
expression.This suggests M2/M4 receptor involvement and taken together
with the AFDX-116 data (M2-selective antagonist), implicates M4 receptors
in muscarinic-driven EGR1 induction. None of the selective antagonists
had a potency comparable to that of the non-selective antagonist atropine
(0.098 nM). This implies that blocking cellular signalling through a single
receptor subtype was unable to completely inhibit EGR1 expression.These
findings collectively suggest that a combination of M3 and M4 receptor
subtypes are likely to be primarily responsible for muscarinic-driven EGR1
induction.
The decline in EGR1 expression, after the peaks of the dose-response
curves, was apparent irrespective of the presence of selective antagonists.
This may be the result of carbachol binding to a receptor to which it has
lower affinity, leading to the downregulation of EGR1. It is known that
EGR1 is very far downstream of the receptor, and this feature reinforces
that many other factors may influence the levels of EGR1 in these cells.
In the alamar blue fluorescence assays, which used serum starvation and
rotenone treatment to induce apoptosis, treatment with carbachol did
not appear to have any protective effect. It was noted that cells plated at
a higher density (20,000 cells/well) had low viabilities under both experimental
conditions. This may be an endogenously-initiated downgrading of cellular
metabolism at this higher density. It is possible that this downregulation
of cellular metabolism potentiates the toxic effect of rotenone, resulting
in the extremely low cell viability at 20,000 cells/well (Figure 5b). This
awaits further analysis.
These experiments have shown that muscarinic stimulation and EGR1
induction do not have a protective effect on cell survival in Neuro-2a
cells. EGR1 induction is probably, on its own, insufficient for preventing cell
apoptosis in Neuro-2a cells. In Neuro-2a cells, muscarinic cholinergic
signalling has been found to induce EGR1 expression, but not CREB
phosphorylation (J. Greenwood, personal communication). Research using
the SK-N-SH cell line has shown that treatment with carbachol induces
CREB phosphorylation and EGR1 expression.14 Carbachol treatment also
has a protective effect in this cell line. The results of the Neuro-2a and
SK-N-SH cell lines, if taken together, suggest that CREB phosphorylation
may be more influencial in the anti-apoptotic mechanism of cholinergic
signalling than EGR1 induction. This suppor ts evidence from CREB
transfection experiments in Neuro-2a and PC12 cells that showed CREB
overexpression produced anti-apoptotic effects.13
In the SK-N-SH cell line, the protective effects of cholinergic signalling
were shown to be driven through the M3-muscarinic receptor (J.
Greenwood, personal communication). In the Neuro-2a cell line, we have
found that if collectively stimulated, M3 and M4 receptors do not increase
cell survival. It is possible that M4-receptors drive a pro-apoptotic response
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that negates the effects of an anti-apoptotic M3-driven response. This is
relevant to Alzheimer's disease as M3 and M4 receptors are relatively well
preserved in the brains of patients that had suffered from this disease.
Our experiments have shown that muscarinic signalling leads to EGR1
expression in Neuro-2a cells, most likely driven through M3 and M4
receptors, but muscarinic signalling and EGR1 induction have no protective
effects. It has produced evidence complementary to past research that
EGR1 has a less significant role in the anti-apoptotic mechanism than
CREB phosphorylation. The experiments have generated some interesting
questions on the density-dependent effects of stressful conditions on cell
survival, which may undergo further research.
Currently, most of the drugs used in the treatment of Alzheimer's disease
are modulators of acetylcholine signalling (acetylcholinesterase inhibitors).
These drugs have many adverse effects because they are non-specific in
their action. In our research we have successfully used a cell model to
complement the current understanding of the involvement of muscarinic
acetylcholine receptors in cell survival pathways. Elaborating these survival
pathways is impor tant in understanding the pathophysiology of
neurodegenerative disorders such as Alzheimer's disease, which may, in
tur n, result in more effective phar macological ther apies.
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Lecturers, clinicians and teachers are forever explaining and espousing Evidence
Based Medicine (EBM) to our weary student brains. This evidence based approach
should determine the choice of drug, the length of stay, the type of procedure and
hopefully the patient outcome. EBM also underpins significant areas of our assessment;
literature reviews, clinical question projects and many of our summer studentships.
We are able to discuss relative risk, sensitivity, specificity, and probability to support
our budding clinical reasoning skills. However, our collective student knowledge
about the theories and evidence which underpin our own medical education is
woefully limited. We regularly discuss the best evidence for managing our patients,
but rarely examine the best evidence for the education we receive.
This generalized student disinterest in education research belies a significant number
of academics, educators, and researchers investigating ways to improve our training.
Medical education is a research discipline in its own right. The field supports well
circulated international journals and a number of regional medical education
associations. In Australasia the predominant medical education group is ANZAME:
The Association for Health Professional Education. ANZAME supports local
researchers and educators by publishing a journal,1 providing research prizes, and
convening an annual conference. This conference allows curriculum designers,
educationalists, clinicians and students to discuss challenges at our respective
institutions and attempt some kind of best practice for the process of creating new
doctors.
The ANZAME Convention 2006 was held on the Gold Coast in June and provided
a welcome respite from the punishing cold in Christchurch. This was my second
year as an ANZAME delegate after stumbling into education related research over
the preceding summers. It is impossible to relate the presentations, conversations
and ideas which filled the three days; examples will have to suffice. One study, by
Otago researchers, is investigating how active learning behaviors (ie nodding and
note taking) change learning outcomes in small group work. Sounds a bit abstract,
but the point of the work is to decide whether we should be compelled to
participate in tutes or whether we get just as much from sitting back and “letting
it sink in”. Another international project, with a center in Auckland, is investigating
how students feel about performing physical examinations on each other. They
hope to gain a better understanding of the issues and identify which students may
be more uncomfortable with peer examination. This also has clear, practical and
learning outcome implications. Other presenters discussed how students are
selected in medical school, what they learn from internship, the role of dissection,
how to best integrate international students, and how to respond to unsafe practices
in OSCEs. Each of the presentations was followed by debate, discussion and
suggestions. Only five students attended ANZAME but in most of these discussions
they contributed a unique and vital perspective. I wished that there were more
of us to represent a collective student voice. Lots of educationalists talked about
what they think students enjoy doing and what kind of teaching they think we’d
like more of. Surely it would be more useful if we were willing, and able, to articulate
our own experiences to the people who work so hard for our benefit.
I believe that medical students have an obligation to be more active participants
in shaping their own education and in education research. Firstly, we are the best
people to assess the curriculum in its entirety. No member of faculty, or advisor,
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or teacher has the unique daily experiences that constitute our education. They
will only understand what we find difficult, and what we enjoy, if we tell them.
However, anecdote is not enough. If we expect to practice evidence based medicine
then we have an obligation to contribute to evidence based education. Secondly,
we are paying customers for this experience. We should be actively involved in
getting the best education for the precious dollars that we pour into it. We can
not possibly know if we are getting value for money if we are ignorant of medical
education best practice. Finally, we have a professional obligation to our peers and
we must play our par t in improving our teaching for the next generation.
I think there are three main reasons for failing to meet these obligations. Firstly,
we have limited long term investment in the process. Most curriculum innovations
and reforms will be implemented once we have left the course and it can be
frustrating to endlessly advocate for a nebulous cohort of students in the years
below. Secondly, we are not well equipped to understand the theoretical and
qualitative nature of medical education research. Entry requirements for medicine
in New Zealand force many of us to study the sciences from an early age, to the
exclusion of a broad humanities education. The complex multivariate nature of
education forces almost all research to be qualitative and observational; modes
which are considered “soft science” in our strongly biomedical education. Finally,
we have few passionate medical educational role models. Fewer and fewer of our
teachers are engaged in the traditional triad of clinical practice, education and
research which defined academic medicine2. Education research is largely the
domain of a few devoted medical education advisors or non medically qualified
researchers. Few medical students come into contact with the curriculum planners
and educationalists. Without exposure to role models passionate about improving
our education it is difficult to become inspired ourselves.
Undoubtedly there are interested and passionate students overcoming these
barriers working with faculty to improve their own education. New Zealand
students have been significantly involved in ANZAME in recent years; serving on
the committee, receiving prizes and presenting at conferences. A legion of long
suffering student education representatives also attend meeting after meeting about
budgets, timetabling, and staffing. However, the vast majority of us accept our
teaching and our training unquestioningly - punctuated only by the occasional,
token, feedback form. There are reasons for our ambivalence towards education
research but none of them outweigh our obligations to be more informed, active
participants. Becoming a doctor consumes and dictates some of the best years of
our lives, yet we are content for the journey to be guided by a handful of passionate
individuals that few of us ever meet. The process of becoming more involved
doesn’t have to be arduous and time consuming; reflect on what you do in a day,
fill out feedback forms, go to feedback sessions, tell your conveners what you'd
rather learn about, talk to your education reps, consider summer research into
your education, inform yourself about education issues, challenge and contribute
to the teaching we receive. We must take more responsibility for our education
if we want to become the best possible graduates.
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ABSTRACT
This article reviews the evidence for and against an increase in the incidence
of cancer after use of cobalt-chromium-molybdenum devices for treatment
of arthritis of the hip. Total hip replacement devices have been in common
use for several decades and their use has been tentatively and weakly
linked to changes in incidence of cancer, particularly haematopoietic
malignancy. The magnitude and hence clinical relevance of these changes
in cancer incidence remain largely unknown. Over the last decade metal
on-metal hip resurfacing devices, a new type of metal-on-metal prosthesis,
have become increasingly common, particularly in younger patient groups.
The new hip resurfacing devices are made of the same materials as total
hip replacement prostheses but generate more metallic wear particles.
These metallic wear particles have been shown to have carcinogenic
effects in-vitro and have been linked to increased rates of chromosomal
abnormalities in-vivo. The relevance of these links to clinical end-points
such as development of malignancy remains unknown. Analysis of long
term data such as national joint registries will be necessary to demonstrate
any changes in incidence of cancer.
Key words
Hip, replacement, resurfacing, ar throplasty, cancer, cobalt, chromium
AIMS
This article aims to review the scientific evidence for and against any
carcinogenic effects of the cobalt-chromium-molybdenum alloy used in
total hip replacement and in total hip resurfacing surgery. It also aims to
review any evidence for a different strength of carcinogenic effect given
the different designs and wear characteristics of total hip replacement
and hip resurfacing prostheses.
INTRODUCTION
Hip resurfacing with cobalt-chrome-molybdenum components has become
a common operation in patients considered likely to outlast a conventional
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total hip replacement (THR). Chromium and cobalt are both known
carcinogens - this essay reviews the evidence regarding cancer developing
due to wear particles from cobalt-chromium-molybdenum hip resurfacing.
BACKGROUND
THR is an excellent treatment for hip arthritis in older patients but is
much less satisfactory in younger and more active patient groups.1 This
younger patient group is likely to require revision of their joint replacement
during their lifetime, a difficult operation because bone in the upper femur
is lost due to the initial procedure and subsequent osteolysis. Hip resurfacing
preserves the femoral head and does not cause bone loss in the upper
femur.2 Metal-on-metal hip resurfacing is accordingly targeted at younger
healthy patients who have a high chance of outliving a primary THR. It is
used in patients with an average age of 48-52 years and patients have
been as young as seventeen years old.3-5 These younger patients are likely
to have a prosthesis in situ for decades.

Normal Hip

Hip Replacement

Hip Resurfacing

Diagram showing outcome of hip replacement and resurfacing proceedures

Hip resurfacing is a surgical procedure in which a hemispherical shell is
placed on the femoral head and a matching shell inserted on the acetabular
surface. Resurfacing of the femoral-acetabular articulation is not a new
procedure. Procedures similar to current bone resurfacing have been
performed as early as 1948.6 Metal-on-metal hip resurfacing was abandoned
in the early 1970’s as the results of cemented metal-on-polyethylene
components were superior at that stage.6 Hip resurfacing was performed
using these cemented metal-polyethylene devices until it became clear
that there was an unacceptably high level of implant failure due to excessive
wear and osteolysis with loosening of the prosthesis.7-10 Hip resurfacing
was abandoned and THR became the treatment of choice.
New hip resurfacing prostheses were designed. Improvements in bearing
design and surgical technique have led to improved short-term outcomes
from hip resurfacing procedures.11 The current range of resurfacing implants
make use of a metal-on-metal implant design, with a cobalt, chromium
and molybdenum alloy the only form currently in use.12,13 Excellent shortterm results have been reported by various authors with similar patient
satisfaction to THR and few short-term complications.4,5,14,15 Treacy et al
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Normal values for cobalt and chromium levels
vary depending on the method of analysis.
Serum levels of cobalt and chromium are
consistently elevated after metal-on-metal
prostheses are implanted. A study by Clark et
al found serum levels of cobalt and chromium
of 38 nmol/L and 53 nmol/L respectively after
metal-on-metal hip resurfacing and of 22 nmol/L
and 19 nmol/L respectively after 28 mm total
hip arthroplasty.11 In a prospective randomised
controlled trial of metal-on-metal THRs versus
metal-on-polyethylene THRs increases in metal
ion levels were significantly greater in the metalon-metal group than in the metal-onpolyethylene group.24
Graph one. Serum cobalt levels following surgery
and during followup. Note the initial rapid rise
in cobalt levels followed by a slight fall and
plateau at a level elevated above pre-operative
values.
Graph two. Summary of studies comparing levels
of cobalt and chromium in control groups
(“normal”) with levels of cobalt and chromium
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The amount of metallic debris formed is
influenced by several factors.There are differences
in wear rate between the initial wearing in of
an implant and the steady state reached after
a period of use. Linear annual wear in second
generation metal-on-metal THR has been shown
to be 25μm in the first year falling to 5μm after
the third year.19,20 Particle generation and wear
rate are elevated by increases in activity levels.21
Size, shape, and composition of wear particles
are affected by the time a prosthesis is in situ.13
The metal particles are released locally then
circulated in the blood stream before being
excreted by the kidneys. Elevated levels of these
ions have been found in autopsy specimens of
various organs including lymph nodes, liver and
spleen.22,23

1.4

Cobalt

A metal-on-metal articulation inevitably generates
metallic debris. The patient's exposure to metal
ions varies depending on implant materials,
design, and implantation. Good implant design
and implantation minimizes the amount of wear,
but elevated serum levels of cobalt and
chromium have repeatedly been demonstrated
in patients with metal-on-metal bearings, in both
traditional THR and in hip resurfacing.11,16-18
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Metal wear and ion release

Graph 1. Time Trend in Cobalt Levels

Cobalt levels

of Birmingham reported a 98 per cent implant
survival at five years.3 Back et al of Melbourne
reported a 99.14 per cent implant survival after
a mean follow-up period of three years. Ninetyseven per cent of their patients considered the
outcome to be good or excellent.5 Pollard et
al reported a matched case-control study on
two groups of 54 hips, one treated with hip
resurfacing and the other treated with total hip
arthroplasty. Both groups had similar functional
scores at 5-7 years follow up and the hip
resurfacing patients had higher activity levels.
Long-term results, however, are not yet available.
This means that the effect of long-term exposure
to metallic debris is not known.

Ladon

Clarke

Lead Author and Metal
Metal-on-Metal

in post surgical patients (metal-on-metal). This
graph illustrates the elevation of ion levels above
normal in post-surgical patients, and does not
differentiate between THR and hip resurfacing
procedures.
These results demonstrate that levels of cobalt
and chromium are raised after both THR and
hip resurfacing, and some suggest that levels of
ions are elevated significantly higher after hip
resurfacing. One recent study, however, showed
no difference in systemic levels of metal ions
between metal-on-metal hip replacements and
hip resurfacing.25

Known and potential toxicity of metal ions
There are three principal sources of data
on the toxicity of cobalt and chromium:
(1) laboratory studies on cell cultures; (2)
experimental studies on laboratory animals,
and; (3) epidemiological studies in humans.
Human exposure to cobalt and chromium has
largely been studied from an industrial viewpoint.
In the industrial setting cobalt and chromium
exposure is principally by the inhalational route,
with additional dermal absorption while for
arthroplasty the initial exposure is localised to
the area surrounding the implant, and
subsequently, spreads to other organs via the
blood stream.
The New Zealand Medical Student Journal Number 5 October 2006
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Industrial exposure to chromium has been
shown to cause lung cancer in humans and
increased levels of chromium have been found
in breast cancer patients.26 Inhalation of chromium
caused lung cancer in a rat model.27 The different
route of administration in arthroplasty decreases
the likelihood of lung disease but the effect on
other tissues is largely unknown. Chromium has
been shown to be highly carcinogenic in the
chromium (VI) form but to have limited, if any,
carcinogenicity when administered in the
chromium (III) form.28,29 The body has several
mechanisms for reducing chromium VI to
chromium III. Ascorbate, glutathione, gastric
juices, alveolar cell extract, and epithelial-lining
fluid are able to reduce chromium VI to
chromium III.29 This reduction decreases the
mutagenic ability of chromium VI as measured
by the Ames reversion assay.29 The mechanisms
of toxicity and carcinogenicity are only partially
understood but involve reduction of chromium
(VI) to chromium (III) resulting in DNAchromium (III) adducts.30
Cobalt in large quantities is known to be
cardiotoxic in man and carcinogenic in animals.26
Cobalt has been shown in laboratory studies
to cause oxidative damage to DNA and interfere
with DNA repair processes.26 Localised injection
of cobalt has been shown to be associated with
development of musculoskeletal tumours in
3

animal models.31 There is no strong evide nce that cobalt is carcinogenic
in man.32
The effect of increased molybdenum ions is generally considered to be
minimal. There is minimal information existing on human toxicity of
molybdenum.33
Do the elevated ion levels cause cancer?
The evidence above shows that excessive chromium and cobalt are both
toxic and carcinogenic. Laboratory analysis has demonstrated elevation
of chromium and cobalt levels but it is not known how the elevated levels
of chromium and cobalt will affect hip resurfacing patients in the long
term. There have been contrasting studies showing changing rates of
haematological malignancies in THR patients.34,35
The increased levels of cobalt and chromium are associated with various
abnormalities of the blood. In vitro testing of wear particles was unable
to show any toxic or mutagenic effects of cobalt-chromium-molybdenum
wear particles in bacterial or mammalian cell lines at tested concentrations.28
Increased rates of chromosomal aberrations and aneuploidy in lymphocytes
have been found within two years of metal on metal hip arthroplasty.18
This research demonstrated a fifty per cent increase in chromosomal
translocations and a 2-4 fold increase in aneuploidy within two years of
metal-on-metal hip resurfacing. Similar findings have been shown in vitro.36
A correlation has been shown between levels of molybdenum in the
blood and chromosome translocations.18 This molybdenum-mutation
correlation appears to be unique in the literature as most studies on this
topic have only examined cobalt and/or chromium.
Immune dysfunction has been noted by various research groups but the
clinical relevance of their findings is unknown. A recent study compared
CD8+ T-cell counts between metal-on-metal hip resurfacing patients and
metal-on-polyethylene hip replacement patients. Patients with metal-on
metal joints were found to have significantly reduced total lymphocyte
and CD8+ T-cell counts. Beyond a threshold of 5 ng/mL of total metal
(cobalt+chromium) no patients had a CD8+ count above 0.5 x 109/L37
This study showed a change in the bodies levels of white bloods cells
which correlated with levels of metal ions.Though not evidence of a direct
link with cancer it shows a deleterious effect of chromium and cobalt
wear particles on haematological function. Additionally, raised levels of
cobalt and chromium have been shown to lead to increased lymphocyte
reactivity to these metals.38 These changes have not been proven to cause
clinically significant increases in risk to patients.
Cobalt has been shown to cause sarcomas in laboratory animals. Despite
the large numbers of arthroplasties performed worldwide only twentysix sarcomas were reported in arthroplasty patients between 1984 and
2001.39 Lucas et al reviewed these case reports and concluded there was
no causal link between arthroplasty and tumour development.The number
of sarcomas did not exceed expected numbers.
A single case report exists of a psoas mass which developed in a sixtyone year old woman within two years of resurfacing arthroplasty. Excision
of the mass revealed lymphocytic aggregates, necrotic muscle, and undefined
areas of necrosis. Histology of synovium and psoas tendon revealed areas
of fibrous tissue with dense infiltration of lymphocytes, giant cells and
histiocytes. Extremely high levels of chromium and cobalt were found in
the excised tissue. This tissue was not found to be cancerous and was
thought to be due to a metal hypersensitivity reaction.40
Cohort studies
There is evidence showing that chromium and cobalt are human carcinogens
- but are the levels of these metals in hip resurfacing patients high enough
to cause cancer? National joint transplant registries are able to provide
information about long-term outcomes after hip surgery. Because of the
relatively short history of metal-on-metal hip resurfacing, long-term studies
to date have compared metal-on-metal THR and metal-on-polyethylene
THR with the normal values for the populations studied. Early studies
suggested a possible link between total hip joint replacement and
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haematological malignancy.34,35 Gillespie et al found that the incidence of
tumours of the lymphatic and haemopoietic systems was significantly
greater, while incidence of cancer of the breast, colon, and rectum, was
significantly reduced. They also noted prolonged life expectancy in joint
recipients. The prolonged life expectancy is likely due to selection of
otherwise healthy patients for joint replacement surgery.41 Visuri et al were
able to compare the standard population, metal-on-polyethylene recipients
and metal-on-metal recipients. They found a decreased odds ratio for
cancer (odds ratio 0.76, 95 % confidence limits 0.68-0.86) for the metalon-polyethylene group but no decrease in odds ratio in the metal-onmetal group. The odds of leukaemia were 3.77 times higher in the metalon-metal group compared with the metal-on-polyethylene group. Leukaemia
was an uncommon outcome and this link did not reach statistical significance.
There was no obvious difference between the groups other than the type
of prosthesis implanted. This implies either metal-on-metal prostheses
increase risk of cancer or metal-on-polyethylene prostheses protect against
cancer. It also suggests a specific link between metal wear particles and
haematological cancer.
Nordic countries have excellent registry systems and many studies have
been published analysing long term outcomes of Nordic cohorts.41 Again
because metal-on-metal joint resurfacing has only been performed in
significant numbers over the last decade much of the information available
relates to metal-on-metal THRs. When joint registries for Nordic countries
were analysed there was no difference in overall cancer rates between
people with a McKee-Farrar metal-on-metal prosthesis and the general
population. A lower rate of cancer might have been expected given the
selection of patients for THR as shown by Visuri above.
These studies give information on broad trends but are lacking in statistical
power when studying uncommon outcomes due to the low number of
metal-on-metal arthroplasties performed in the early 1980’s when registries
were star ted. For example the latest published estimate for risk of
haematopoietic cancer was 1.4 with confidence intervals of (0.7-2.5).41
This was based on a meta-analysis of a combined cohort from Denmark
and Finland. This confidence interval leaves open the possibility that risk
of haematopoietic cancer is 2.5 times higher in patients with metal-onmetal prostheses. Some subgroup analyses of the same registries have
shown a statistically significant increase in risk of haematopoietic cancer.42
If the risk of haematopoietic cancer is found to be increased slightly after
metal-on-metal hip resurfacing would it change clinical practice? What
would the increase in absolute risk be if the relative risk of haematopoietic
cancer was shown to double after metal-on-metal hip resurfacing? Gillespie
et al estimated that the incidence of lymphoreticular neoplasm is 8.67 per
1000 over ten years.43 If their figure of 8.67 lymporeticular neoplasms per
1000 people per ten years is accurate, a doubling of relative risk would
lead to an extra 8.67 patients per 1000 developing a lymporeticular
neoplasm. That means a less than one percent chance of developing an
avoidable lymphoreticular neoplasm within ten years for each patient.
Alternatives
Would a small increase in risk of haematological cancer be acceptable to
gain the known benefits of metal-on-metal hip resurfacing? The answer
to this question depends to a great extent on the patient and the alternative
treatments available. If metal-on-metal hip resurfacing was shown, for
example, to increase the risk of haematological cancer, as Gillespie et al
suggested, the procedure might well lose its attractiveness to patients in
their twenties while remaining acceptable to those in their early sixties.
Alternative bearing materials for hip resurfacing might eliminate the metal
wear particles while still having the bone conserving advantages of hip
resurfacing. There is unfortunately no other satisfactory material for a hip
resurfacing procedure currently available44 and the alternative treatments
have their own problems. A THR with a metal-on-metal articulation is
likely to have similar complications to metal-on-metal hip resurfacing, as
well as the problems associated with all forms of THR. The bone removal
necessary in the initial THR and subsequent osteolysis makes revision
surgery difficult, along with other complications such as higher dislocation
rates. Alternative bearing materials for either THR or hip resurfacing could
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eliminate or reduce risk of cancer and other ill effects of metal on metal
hip resurfacing.

Other complications of chromium and cobalt ions
It is necessary to mention briefly other possible complications of chromium
and cobalt wear particles. Chromium has nephrotoxic effects and is known
to cause acute renal failure when given in extremely high doses.45 Longterm industrial exposure to chromium has been shown to significantly
increase the odds ratio of developing chronic renal failure.46 Renal
impairment is a listed contraindication to metal-on-metal orthopaedic
procedures. Some patients develop a hypersensitivity reaction to the
metals which can lead to revision surgery.38,47 These issues also bear further
consideration in studies of the long term outcome of metal-on-metal hip
resurfacing.

Conclusion
Chromium and cobalt are released as wear particles after cobalt-chrome
alloys are implanted in the body. The large surface area metal-on-metal
bearings used in hip resurfacing may generate more metallic debris than
the small surface area metal-on-metal bearings used in hip replacement
surgery, though this point is being contended in the literature. There is a
significant body of research showing these metals can cause tumours in
laboratory animals, that they increase mutation rates in bacterial culture,
that they are mutagenic in mammalian tissue, that they cause chromosomal
abnormalities (aneuploidy and translocations) in human white blood cells,
and they are linked with other tumours (lung and breast) in humans. This
evidence makes an increased cancer risk after metal-on-metal resurfacing
procedures a real concern. These concerns are particularly relevant given
the average age of hip resurfacing patients is 48-52 and many patients are
aged below thirty years old.5 The average patient will have an implant in
situ for 25-30 years and younger patients for fifty years or longer. There
is data indicating a possible link with haematological malignancies. This data
conversely shows a decreased rate of breast, colon, and rectum cancer
in patients treated with metal-on-metal devices. Osteoarthritis patients
are a selected group known to have better long-term survival than the
population as a whole. This selection may account for the lowered risk of
certain types of cancer.
Epidemiological studies have so far been unable to prove an increase in
the risk of cancer. Any analysis looking at cancer risk in metal-on-metal
patients must acknowledge this. However, it remains possible, perhaps
even likely, that metal-on-metal prostheses may increase the risk of cancer.
Compared to the general population, cancer risk in metal-on-polyethylene
patients is lowered, but cancer risk in metal-on-metal patients is not
lowered. Long-term studies have only been able to examine metal-onmetal THR, information which is not necessarily equivalent to information
on metal-on-metal hip resurfacing. The information available suggests but
does not prove a link with cancer. Short-term studies of metal-on-metal
hip resurfacing have almost exclusively come from single centres. This
approach will not provide the numbers necessary to detect small changes
in cancer risk. Several countries including New Zealand operate national
joint registers. Meta-analysis of large cohorts such as these registers will
be the earliest way of detecting changes in the incidence of cancer after
metal-on-metal hip resurfacing.
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ABSTRACT
The distinctive biology and genetic diversity of the HIV virus has always
hindered the development of an effective AIDS vaccine. In the past
antibody based vaccines showed some promise in primate models, but
these were ineffective in human trials. Currently human vaccine trials are
underway which employ vectors to deliver viral genes directly into host
cells in order to elicit a potent immune response. Other than establishing
vaccine efficacy and safety, these trials also face serious ethical, social and
economic hurdles. Although it is unlikely that the vector based vaccines
will stop the AIDS pandemic, it may take us a step closer towards developing
the ideal vaccine.

inherent properties of viral antigens makes them quite impervious to
neutralizing antibodies.2 In the case of the HIV virus, it primarily infects
and destroys CD4+ T (Th) cells by attaching its envelope proteins like
gp120, gp41 to targets like the CD4 molecule and chemokine receptors
(CCR5 or CXCR4) present on T cells.5 The Th cells are the principal
modulators of the adaptive immune system and their depletion results
in clinical immunodeficiency. The cell mediated arm of the immune system
is based on infected cells incorporating foreign antigens on surface proteins
– MHC I molecules, which are recognized by cytotoxic CD8+ T (CTL)
cells. Thus, the CTL cells do provide a degree of infection control by
terminating the infected cells and neutralizing antibodies do appear
eventually, but without the Th cells the mounted response is suboptimal
and delayed.5 To add to this, HIV evades eradication by mechanisms like
down regulation of the MHC I molecules on infected cells by the Nef
protein or by integrating a provirus within long lived CD4+ T cells, thus
establishing a long term reservoir of latent infections.2

Significant efforts are being made worldwide to control the growing
HIV/AIDS pandemic. It is estimated that globally more than 40 million
people currently live with HIV/AIDS. This includes about 5 million people
newly infected with HIV; not to mention the 3 million deaths due to AIDS
in 2004 alone.1 Historically, viral infections like smallpox and polio have
been effectively controlled by vaccination programmes, hence, it is hoped
that AIDS will be controlled when an effective vaccine against HIV is
developed.2,3 However, two decades since its discovery, the HIV virus
continues to evade efforts towards the development of an effective
vaccine. This review aims to assess the current status of an AIDS vaccine
with par ticular emphasis on the challenges faced by researchers in
developing the vaccine.

However, this is only a part of the problem. Due to the inherent inaccuracy
of the viral replication mechanism and a high turnover rate,2 the incidence
of mutations in the HIV viral population is quite high. A single infected
person may harbour several closely related but unique ‘quasi-species’ of
the virus.3,6 The variability within the HIV virus species is also responsible
for the viral escape phenomena - the immune response directed against
specific antigens of a viral strain become obsolete because by the time
any response is mounted the original viral strain has mutated with a
different sequence at the initially recognized antigen site.3 The viral variability
within an infected individual is mirrored in the global distribution of the
HIV virus. HIV is the most variable virus known, with two main types: HIV1 and HIV-2.5 HIV-1 is the most common cause of HIV disease throughout
the world and is further subdivided into 3 groups, the major M group can
be divided into geographical distribution via 9 subtypes (clades), 14
circulating inter-subtype recombinant viruses (CRFs) and other unique
recombinants.3 Each subtype differs by about 20 – 30% at the amino acid
level2,5 and within each viral epitope, 9-15 amino acids will have two or
more mutations which adversely affects T cell recognition.5 This biological
hyper-variability of the HIV presents a major challenge to the global AIDS
vaccine intiative.2-6

THE HIV VIRUS

IMMUNOLOGICAL CHALLENGES

Despite the high infection rate of HIV, infected individuals almost never
exhibit viral clearance by the host immune system or any natural protective
immunity against the virus.2,4 In fact, in most cases, lifelong infection is
established and the individuals eventually succumb to fatal infections in
absence of antiretroviral therapy.2 This is partly explained by the virus’
unique biological properties which enables it to affect the humoral as well
as the cell mediated arms of the normal human immune response. The

HIV is transmitted venerally and via contaminated blood products. Hence,
an ideal vaccine would need to elicit mucosal as well as systemic immune
responses to contain the viral infection.6 However, this is not the only
thing an effective AIDS vaccine will have to do. An infected individual’s
ability to transmit the HIV virus is directly related to the person’s viral
‘load’ i.e. the concentration of HIV in their blood.9 When the transmitted
HIV virus becomes established in a new host it results in lifelong infection.
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Hence, unlike other vaccines which do not prevent infection but do prevent
microbial replication to a level associated with disease, an AIDS vaccine
would need to completely block infection and replication and provide
what is referred to as “sterilising immunity”.3 By blocking viral replication,
transmission rates will be reduced, thereby slowing the spread of the AIDS
pandemic.6

results of human clinical trials of plasmid DNA vectors suggest that their
immunogenicity in human beings may be less than that observed in
preclinical animal models.2 Despite that, a phase I double blind placebocontrolled trial published recently in Vaccine22, showed a reduction in the
frequency of transient viremia (viral blips) in HIV positive patients on antiretroviral therapy who were given HIV DNA plasmid vaccination.

In order to achieve the above, both humoral and cellular immune responses
need to be mounted. Several nonhuman primate models have been useful
in testing this hypothesis. The simian HIV virus (SHIV), has been shown
to cause the human equivalent of AIDS in monkeys.8 Passive administration
of monoclonal antibodies that bind to diverse HIV envelope proteins, have
been shown to prevent SHIV infection in monkeys. 9 Also, topical
administration of antibodies to the vaginal mucosa protects macaques
from intravaginal SHIV challenges.10 The SHIV strains used in these trials
were altered to express human HIV-1 envelope proteins,8 hence it was
hoped that a vaccine strategy based on a similar principle would be
effective in humans. However, human vaccine trials that used the HIV-1
envelope protein – gp120 as an immunogen, have not yielded favourable
results. The first two phase III HIV-1 vaccine trials (VAX004 and VAX003),
showed that when compared to a placebo the vaccine did not protect
against HIV-1 infection.11,12 These results were expected as research that
was published after initiation of the above trials showed that antibodies
against gp120 protein were not broadly effective against different viral
strains.13 This demonstrates how the development of broadly crossneutralising antibodies to counteract the diversity of the HIV remains one
of the biggest hurdles to the AIDS vaccine initiative. The passive high-dose
antibody immunisation strategies used in the animal models show promise,
but these approaches in human trials may have practical limitations due
to the high doses and the associated high manufacturing costs. 2

The current hype surrounding CTL based vector vaccines is perhaps
the same as that surrounding viral envelope protein vaccines in the early
90’s. In view of past failures, it has become imperative to prove soon
whether vaccines based on the CTL hypotheses are efficacious in large
human trials.2

HIV viral diversity clearly hinders the development of vaccines that induce
humoral immune responses. Hence, researches are pursuing alternative
vaccine strategies that stimulate CD8+ cytotoxic T lymphocyte (CTL)
immune responses.2-6 Currently, there is substantial evidence emerging in
favour of the CTL based vaccines. Prior CTL cell depletion in SHIV infected
macaques resulted in an accelerated disease course when compared to
controls.14 In humans, good clinical status of infected individuals has been
shown to be proportional to the presence of virus specific CTLs in their
blood.15 Cohort studies of recently infected humans and long term nonprogressors have shown that in acute infections, control of virus replication
was associated with a strong rise in CTL response.16,17 Interestingly, a
similar study of highly exposed and HIV-resistant sex-workers from Nairobi;
showed that as the frequency of high risk exposures decreased the rates
of HIV infection increased.18 This highlights the fact that even though CTL
responses may be effective at controlling viral replication it is not consistent
with conventional vaccines which tend to induce and maintain CD8+ Tcell memory responses.2 Virus specific CD8+ T cells can only recognize
and destroy infected CD4+ Th cells, hence, they block replication and
secondary spread of the HIV virus. However, they do not prevent primary
infection of the CD4+ T cells and hence, it is unlikely that a CD8+ T cell
AIDS vaccine could achieve sterilising immunity.19
CURRENT VACCINES
Since 2000, there has been a shift in the vaccine strategies towards using
safe modified DNA, viral or bacterial vectors to deliver HIV genes into
cells for protein expression and the induction of a more potent CTL
response.3 Although this approach may seem extreme, the vectors are
proven to be safe in animal trials6 and the risk of adverse events in humans
is very low in the long term.4 More importantly, these are live replicating
viruses and will induce both humoral and cell medicated immunity towards
the vector and the gene product.6 The most promising results to date,
come from recombinant adenovirus5 which have stimulated strong and
sustained T cell responses but have limited applicability owing to the high
frequency of antibodies to this virus in many human populations.5 Currently,
a number of small phase I trials,2 three large phase II trials20, 21 and a
recently initiated phase III trial 22 are underway to test the safety,
immunogenicity and efficacy of vector based vaccines. However, initial

STRATEGIC AND ETHICAL CHALLENGES
Many of the upcoming HIV vaccine trials are being carried out in developing
countries where the impact of the AIDS pandemic is the worst.20, 21
Recruitment of volunteers in less-educated populations is more difficult
owing to the stigma, discrimination, rumours, misunderstandings, and media
opinion associated with AIDS in these countries.24 As far as barriers to
participation in HIV vaccine trials are concerned, fear of social discrimination
is on par with vaccine safety concerns.25 A major ethical issue in resource
poor settings is that of providing antiretroviral therapy and general medical
care to people who do become infected with HIV while participating in
the study.2 Conversely, individuals in socio-economically deprived conditions
may view participation in the trial as the only way to get access to any
medical care. Hence, care will need to be taken to avoid compromising
the participants’ autonomy and provide appropriate consent procedures.2
Besides the above considerations, there are the obvious costs and resource
barriers. Efforts in implementing clinical trials in developing countries are
plagued by poor approval processes, ethics committees and regulatory
authorities unprepared and inadequately staffed for reviewing complex
dossiers of ‘high tech’ genetically engineered products and dealing with
constant changes that characterize research and development.24 Unlike
traditional vaccines, efficacy trials of CTL based vaccines will include
quantification of endpoints such as plasma viral RNA levels and peripheral
blood CD4+ T cell counts which will prove a challenge in multiple
developing world sites.4 The implementation of any co-ordinated national
programme in developing countries requires a stable political, social
and economical environment, which unfortunately, is not the luxury of
many countries.
FUTURE PROSPECTS
The ideal AIDS vaccine will i) need to stimulate humoral and cellular
immunity; mucosal and circulating immunity ii) be able to stimulate strong
immune responses which are broadly effective against diverse viral strains;
iii) cheap enough to manufacture and efficacious enough to stop infection
and spread of the HIV virus.Thus, it is not hard to see why an AIDS vaccine
still remains elusive. However, the future of the AIDS vaccine is not bleak
Despite the discussed obstacles, the HIV-1 envelope (Env) glycoprotein
still has potential for developing neutralizing antibodies that react with
diverse strains of the virus. A recent article in Science lists four such sites
on the two subunits (gp120 and gp41) of the Env. The most important
of these is the MPR region which is highly conserved among viral strains.4
Although the antibodies to this MPR region (2F5 and 4E10) have been
shown to neutralize viruses from multiple HIV-1 clades,4 they are normally
selectively deleted from the immune system due to their reactivity with
self-antigens.4, 26
The CTL based vaccines have shown broad immunogenicity potential in
animal trials and the results of the phase III trials are awaited. However,
the CTL hypothesis has spawned a whole new generation of vaccination
vector systems. Recently, a topical immunisation technology called Derma
Vir, which targets Langerhans cells, has been shown to suppress viral load
rebound after interruption of antiretroviral therapy in chronically infected
macaques.27 However, further randomized trials are needed to assess the
efficacy and safety of this technique.
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CONCLUSION
Many of the problems faced by researchers in developing an effective
AIDS vaccine can be traced back to the elemental biology of the HIV
virus. The CTL based vaccines may not provide sterilising immunity, but
have shown some promise in terms of slowing progression and spread
of AIDS. However, the CTLs are not “immune” to viral diversity and escape
phenomena, hence, it is hoped that vector delivery techniques will help
overcome this problem.
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received befor March 1
will be considered
for issue 6

This is available at:
http://bmj.bmjjournals.com/advice/stylebook/start.shtml
Use the Vancouver referencing style
Abstracts are required for research articles

In keeping with the NZMSJ’s ethos of encouraging
students to submit articles, we are proud to offer prizes
to acknowledge excellent work. Under the category
of academic submissions, a first prize of $350 and
a second prize of $150 will be awarded. The best
feature article and letter to the editor will receive
medical book prizes.
Submissions for the next issue are due 1st March 2007
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