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This Issue in the Journal 

High blood pressure advice given by natural health food stores 
Robert Siebers, Shaun Holt, Bridget Healy, Richard Beasley, Carl Burgess 

Health food stores sell complimentary and alternative medicines (CAM), but they are 
not registered medicines. Virtually all health food staff did not refer a researcher with 
a hypothetical case of high blood pressure to a medical doctor, instead a variety of 
products of unproven efficacy were recommended. We recommend formal training of 
health food store staff and that CAM use in New Zealand is regulated. 

 

Party pills and drug-drug interactions 

Meghan Murphy, Ushtana Antia, Hsin-Yao Chang, Jae Young Han, Abir Ibrahim, 
Malcolm Tingle, Bruce Russell 

Using human liver tissue it has been shown that the Party Pill drugs can potentially 
inhibit the metabolism of each other and commonly used drugs or prescription 
medicines such as caffeine or Prozac. This means that their effects could last for 
longer because higher blood concentrations will be reached. 

 

Examining the first year of Medicines Use Review services provided by 

pharmacists in New Zealand: 2008 

Evan Lee, Rhiannon Braund, June Tordoff 

Some people in New Zealand are taking several types of medicines each day, find it 
hard to manage taking them as prescribed, and would like to know more about their 
medicines. Thirty-nine community pharmacists in five areas in New Zealand are 
providing face-to-face consultations called Medicines Use Reviews (MUR) for people 
who would like this sort of help. MURs are taking place in the areas covered by Bay 
of Plenty, Canterbury, Capital and Coast, and Waitemata, District Health Boards. 
People can be referred for an MUR by their GP, a practice nurse, or a pharmacist, or 
can request this service themselves. 

 

A retrospective analysis of the use of C-reactive protein assays in the 

management of acute medical admissions 

Andrew P Kelly, Aoife M Murphy, Ruth Hughes 

C-reactive protein (a laboratory investigation indicating the presence of inflammation 
or infection) is often overused in medical management. This article illustrates this and 
suggests appropriate and inappropriate indications for the test’s use. By rationalising 
its use, a significant financial and laboratory burden could be lifted. 
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Cardiovascular treatment gaps: closing, but slowly 

Vanessa Selak, Natasha Rafter, Varsha Parag, Andrew Tomlin,  
Stephen Vander Hoorn, Susan Dovey, Anthony Rodgers 

New Zealand guidelines recommend treatment with medications to lower blood 
pressure and cholesterol for people with a history of cardiovascular disease (heart 
disease and stroke) and others identified to be at high risk of developing these 
conditions. In 2000, only a quarter of such people were prescribed this combination 
therapy, increasing to 39% in 2003. Hence a gap between recommended and 
prescribed treatment persisted for those with most to benefit from these medications. 
Nearly a quarter of people at lower risk also received these medications. 
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Hypertension and advice from natural health food stores 

Jim Reid 

The paper in this issue of the Journal from Siebers, Holt, and colleagues (High blood 

pressure advice given by natural health food stores. NZMJ 24 April 2009;122(1293). 
http://www.nzma.org.nz/journal/122-1293/3566) makes sobering reading and presents 
a problem which may be all too common.  

By the very nature of the title and the use of the word “natural” and “health” there is 
the implication that all things natural are harmless and healthy. Such of course is not 
the case, to name a few—lead, mercury, hemlock, datura, digitalis, nightshade, and 
arsenic are all “natural”—and are not harmless. In addition there are many 
interactions of “harmless” natural products with prescribed medications (or vice versa 
depending on one’s point of view).1,2 

However what is even more concerning is the anti-scientific medicine ideology 
behind much of this [complementary and alternative medicine] industry, and when the 
factor of profit is included a dangerous mix can occur. There is no doubt that there is a 
ready market available for complementary products, an eagerness from the public to 
understand more about complementary therapies, and it is disturbing that this is the 
basis of possible exploitation of a well meaning but misguided anti-doctor 
philosophy.3 

This is a complex issue, and involves not only the health beliefs of many health food 
“professionals”, but also includes media as well. For instance, a well known radio 
station host currently broadcasts blatant untruths about statin medication, and this has 
resulted in cessation of that medication in patients who really need it.  

Whatever our point of view, it is a fact of life that patients are already using both 
orthodox and complementary medicine of one sort or another for their health care. In 
1993, 30% of people in the US had used complementary therapies with satisfaction 
and stated they would use them in the future.4 By 2002, a further study indicated that 
this figure had increased to 62%.5  

There has been over the last 25 years or so, a great de-mystification of orthodox 
medicine, with an enormous amount on information being available to the lay media, 
and to the public. Unfortunately, with the provision of this information there comes 
the problem of interpretation. Alongside this reputable scientific information there is a 
large amount of misinformation, clouded with quasi science. It is on this, that much of 
the health food industry depends. In addition, patient expectations of modern 
orthodox medicine are high, and on many occasions, it cannot deliver. In such cases 
the afflicted turn to complementary therapy in hope of sometimes a “miracle” cure.  

In 2002 Siebers and colleagues published on an asthma model, using similar 
methodology to their current paper.6 In that simulated situation it was obvious the 
patient had potentially dangerous unstable asthma, and while most pharmacies 
recommended referral to a doctor, this was not the case with health food stores.  
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The authors’ conclusion was “health food stores promoting herbal products for 
medical conditions should be regulated in a similar fashion to shops that dispense 
pharmaceutical products”. 

The current paper uses a hypertension model, and it is disappointing that 7 years after 
publication of the asthma paper, an even worse result is evident, with almost 100% of 
health food stores not recommending effective medical intervention.  

Again the authors recommend “the implementation of a formal training programme 
for health food stores staff and that complimentary and alternative medicines use in 
New Zealand is regulated”. It is to be hoped that someone listens. 
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The next step: implementing the new transient ischaemic 

attack guidelines across health care sectors in New Zealand  

Annemarei Ranta 

A transient ischaemic attack (TIA) is a medical emergency. Just like cardiac chest 
pain it often heralds a catastrophic event. The highest risk for stroke is within the first 
48 hours of a TIA. Up to 12% of TIA patients will suffer a stroke within 7 days and 
up to 18% within 90 days of the TIA.1,2 Perhaps even more concerning is the fact that 
85% of post-TIA strokes are fatal or disabling.3 However this very substantial 90-day 
post TIA stroke risk can be lowered to around 1.2–2.1% if appropriately treated at 
first contact and pertinent investigations follow urgently.4,5  

Unfortunately, despite the increasing awareness of the need for urgent action, 
immediate management of TIA patients continues to be deficient or even ignored. 
Too many patients do not report their TIA, and when they do, primary care 
physicians, nurses, and even hospital specialists too often misdiagnose, undertreat, or 
fail to investigate it appropriately. Detrimental delays still occur at every step and 
often result in irreversible damage.  

In this issue of the Journal, Gommans et al present Preventing strokes: the assessment 

and management of people with transient ischaemic attack 

http://www.nzma.org.nz/journal/122-1293/3556, a summary of the recently published 
New Zealand (NZ) TIA guidelines,6 which strive to standardise the management of 
TIAs and offer a systematic approach to diagnosis, triage, diagnostic work-up, and 
therapy.7 The guidelines are comprehensive, evidence based, and user friendly. 
Furthermore, the guidelines are NZ-specific—taking into consideration the resources 
available for medications, diagnostics, and specialist care.  

One international stroke expert praised the guidelines as the best TIA guidelines 
around6 and the authors should be most highly commended for a well-designed tool 
that will assist us greatly in the management of patients with TIAs.  

A few questions regarding TIA management still remain. While the authors touch on 
all important aspects of TIA investigations, the selection and indication of some tests 
remains a bit unclear. For example, which specific situation would warrant an MRI 
over a CT such as may be the case in patients suffering from posterior circulation 
symptoms including vertebral dissection? Furthermore, echocardiography in the 
evaluation of TIAs is only briefly mentioned in the guidelines, yet is probably 
overutilised by clinicians.  

Finally, the indication of a transthoracic versus transoesophogeal echocardiogram 
remains unclear even to many neurologists. It would be very helpful to arrive at a 
consensus on indications for these tests and to recruit the opinions of both stroke 
physicians and cardiologists on this topic.  

Another topic of considerable debate remains the management of moderate, 
contralateral, and asymptomatic carotid stenoses. The benefit from carotid 
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endarterectomy (CEA) for patients with a 50–69% stenosis is highly dependent on 
time since TIA. If surgery is performed within 1-2 weeks 24 patients have to undergo 
CEA to prevent one ipsilateral stroke. However, this number reaches 625 if treatment 
is delayed beyond 12 weeks.8 Thus, referring all of these individuals for surgery may 
be leading to overtreatment in some cases.  

Even more controversial is the treatment of asymptomatic or contralateral stenosis 
(i.e. without causative link to the acute clinical event) as the benefit of CEA in these 
patients is not clearly established. A NZ national consensus statement to address both 
the indication for carotid ultrasonography and subsequent CEA would be of great 
benefit. The expert panel should include neurologists/stroke physicians, vascular 
surgeons, and possibly cardiothoracic surgeons and cardiologists.  

These minor discussion points aside, the much more important question concerning 
the NZ TIA guidelines is: How are we going to effectively implement them?  

It can perhaps be assumed that most NZ physicians with an interest in stroke (as well 
as some general neurologists and geriatricians) will readily incorporate these 
guidelines into their practice. However, GPs (in particular) will probably struggle to 
find the time to carefully study and memorise each of the recommendations for use 
should a TIA patient cross their path.  

What if the so carefully crafted TIA handbook ends up in the ever-increasing pile of 
guidelines in a back office corner of our already overworked GPs? Will current GP 
care along with guideline implementation in the secondary care sector be enough to 
improve management of TIA patients?  

Two main problems are born out of limiting effective guideline implementation to 
secondary care. Firstly, the initial diagnosis of TIAs is incorrect in more than half of 
“TIA” referrals to specialist TIA clinics.6 This creates a serious backlog and interferes 
with the timely assessments and treatment of true TIA victims. Secondly, TIA therapy 
and work-up should be initiated within 24 hours, especially for high risk patients.9,10 
However, the size of most NZ hospitals precludes the availability of stroke specialist 
out of hours.6  

Thus, both over referral due to inaccurate diagnosis and reliance on specialist services 
to implement therapy can lead to significant delays. Yet, delaying therapy is the single 
most significant predictor of subsequent stroke and should be avoided at all cost.4–6  

To mitigate such delays, the MidCentral District Health Board (DHB) and Stroke 
Service have collaborated with the Best Practice Advocacy Centre to create a program 
to facilitate implementation of the TIA guidelines at the primary care level. The 
primary feature of this program is the deployment of a TIA Decision Support 
Software (TIA DSS) tool.  

Most of our GPs use an electronic clinical records system into which the TIA DSS is 
integrated. During a consultation with a potential TIA patient the GP enters the 
software through an easily accessible link. Most data fields self-populate from the 
patient’s electronic medical records and the GP enters some additional information 
regarding the current event.  
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The software system then assesses:  

• The likelihood of a TIA,  

• Probable anatomic localisation of the TIA, and  

• An ABCD2 score and associated stroke risk.  

The GP is then advised regarding:  

• Appropriate triage of the patient,  

• Recommended immediate treatment implementation,  

• Recommended further diagnostics, and  

• Possible alternative diagnoses if TIA is not a likely diagnosis.  

Medication prescriptions, radiology referrals, and individualised patient information 
regarding diagnosis and lifestyle modifications are self-generated and can be printed 
by the GP. Immediate feedback and explanations with links to the guidelines provide 
the GP with ongoing education about TIA management. In some cases phoning a 
specialist for advice and support may be recommended. If TIA clinic or hospital 
referral is advised, a comprehensive referral letter is automatically generated and 
electronically faxed. 

To improve the efficiency of patient management and create an incentive for the GP 
to use the TIA DSS a pilot implementation is planned in which GPs will be able to 
order rapid ultrasounds and head CTs in appropriate cases as determined by the 
software’s algorithm. In the future this might also lead to GPs being able to prescribe 
dipyridamole or clopidogrel without PHARMAC special authority approval—but for 
now, an automated fax would be sent to a stroke physician in these cases.  

The software is currently scheduled for trial deployment in June 2009. It is our hope 
that it will prove to be a safe, efficient, and effective implementation of the TIA 
guidelines at the primary care level, thus increasing the quality of care for our patients 
while at the same time reducing costs to the DHB.  

In summary, Gommans et al have created excellent TIA guidelines for NZ that 
represent a major milestone in the management of TIA patients. They addressed all 
aspects of TIA care and while some issues may benefit from additional clarification, 
the main challenge will be wide spread guideline implementation across all health 
sectors. The TIA DSS is one potential way to facilitate implementation, but its 
efficacy and safety are yet to be demonstrated and other solutions should be pursued 
as well.  
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High blood pressure advice given by natural health food 

stores  

Robert Siebers, Shaun Holt, Bridget Healy, Richard Beasley, Carl Burgess 

Abstract 

Aim Complimentary and alternative medicines are widely used but are not registered 
medicines. The aim of the study was to compare advice given by health food stores 
and pharmacists for hypertension. 

Methods Twenty-six health food stores and 26 pharmacies were visited by an 
individual for advise on a hypothetical problem of hypertension. 

Results Staff in 25 out of 26 health food stores did not refer the researcher to a 
medical practitioner; instead they recommended and sold a wide variety of 
compounds of unproven efficacy. 

Conclusions We recommend the implementation of a formal training programme for 
health food stores staff and that complimentary and alternative medicines-use in New 
Zealand is regulated. 

Complimentary and alternative medicines (CAM) are frequently used for prevention: 
as definitive treatments or as adjuvant therapies in disease states.1–3 These agents are 
increasingly being used and it has been estimated that CAM attracted sales worth 
US$4 billion in the USA in 1998.4  

CAM-use has proved equally popular in the UK and Australia with one recent survey 
showing that 1 in 5 respondents had purchased a homeopathic or herbal medicine in 
the previous year.5–7 The number of New Zealand CAM users is unknown, but the 
proliferation of health food stores suggests that these agents are equally popular with 
the New Zealand public. 

In New Zealand, CAM are available in health food stores, pharmacies, and 
supermarkets. These products are not registered medicines, therefore they do not 
undergo the rigorous scrutiny that registered pharmaceuticals are subjected to prior to 
registration and marketing. Furthermore, unlike pharmacists, staff in health food 
stores are not required to undergo any formal training in regard to the physiological or 
pharmacological effects of the products that they sell. Nor are they required to have 
training in the disease states that some of these products might be used for. This may 
place customers at risk of being given ineffective, harmful, or indirect advice.8  

In an earlier study, we showed that advice provided by health food store staff to a 
researcher presenting with symptoms of unstable asthma was inadequate and could 
have proved harmful. There were major concerns about the recommendations made to 
the use of ineffectual products that were sold and only one-third of the staff referred 
the researcher to a doctor when that was clearly the appropriate course of action.9  

As individuals seeking advice from health food stores present with a wide variety of 
chronic conditions, we were interested to see if our previous findings would be 
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replicated with a chronic medical condition other than asthma. We chose a 
hypothetical scenario of an individual with newly diagnosed hypertension, a disorder 
where various treatments (both pharmacological and non-pharmacological) have been 
suggested and where CAM use is high.10  

Methods 

A 53-year-old male individual visited 26 health food stores and 26 pharmacies in two cities and two 
suburban areas in New Zealand. The health food stores were randomly chosen from the telephone 
directory and were matched with pharmacies in the same street or one street away.  

The individual presented himself with the scenario of having recently joined a fitness centre where a 
routine medical check had found his blood pressure to be raised. If specifically asked, he responded 
that the measured blood pressure was 160/120. He asked staff for recommendations to lower his blood 
pressure. The individual purchased any product that was recommended.  

All details of the consultation including information of the purchased products were immediately 
recorded after the visit. A search of Amed, Medline, and Embase databases was performed to find 
evidence of the efficacy of the products sold.  

The study was approved by the Wellington Regional Ethics Committee.  

Results 

In all 26 pharmacies, the individual was referred directly to a pharmacist if the first 
contact was with an assistant.  

Twenty-five of the 26 pharmacists recommended an immediate visit to a medical 
practitioner. One pharmacist recommended antioxidants and multivitamins and 
suggested that these together with stress reduction, regular exercise, and a fish meal 
once a week would reduce blood pressure within 2 weeks.  

In the health food stores, 25 of 26 staff did not refer the individual to a medical 
practitioner, rather they recommended and sold a wide variety of products, the most 
frequent being garlic (Table 1) which accounted for 16 of the 25 preparations sold.  

 

Table 1. Products recommended and sold by health food stores 
 

Products Number of stores 

Garlicin 
Multi-vitamins 
Hawthorne herbal capsules 
Anti-oxidants 
Co-enzyme Q 10 
Cayene pepper dietary supplement 
Natural sea weed elixir 
HS II containing garlic and hawthorne 
Kyolic garlic 
Homeopathic liquid 
Natural calcium/magnesium tablets 

4 
1 
2 
1 
1 
1 
1 
10 
2 
1 
1 

 

One health food store assistant recommended consultation with an iridologist as she 
could see “a white ring of salt round his iris”. She went on to inform the individual 
that she was qualified in iridology and suggested a consultancy appointment with her.  
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Only 1 assistant out of 26 advised the individual on diet and lifestyle and 
recommended that his blood pressure be checked, preferably by a general practitioner. 
This health food store assistant did not recommend any products. 

Discussion 

There are several strategies recommended for the management of hypertension with 
the usual first step confirming that the patient has a truly elevated blood pressure. This 
was the first major difference in the advice by the pharmacists and staff from the 
health food stores with only one of the latter recommending that the blood pressure be 
checked by a medical practitioner.  

Dietary advice and lifestyle changes, such as exercise and weight loss, are appropriate 
areas to target in these patients and maybe all that is required in those with mild 
hypertension.11 Such advice was provided by one pharmacist and one health food 
store assistant, but it was mainly health food store staff who recommended products 
without first establishing a diagnosis.  

The second major difference was that health food store staff sold products that were 
unlikely to be effective in the management of severe hypertension.  

The majority of compounds contained garlic at varying doses. Its efficacy in 
hypertension is dubious at best with one meta-analysis showing modest benefit,12 
whereas a subsequent systematic review was unable to confirm these findings.13  

Of the other CAMS sold, only coenzyme Q has been shown to decrease systolic blood 
pressure in a randomised double-blind study in hypertensive patients, there being no 
effect on diastolic pressure.14 Lastly, hawthorn may have benefits in patients with 
mild cardiac failure, but we are unaware of any studies demonstrating a benefit in 
hypertension.15  

The fact that the majority of health food store staff recommended ineffective products 
and no further blood pressure checks amounts to potentially harmful advice.8 
Inadequate advice has also been demonstrated in our previous study.9 In that study a 
21-year-old female presenting with symptoms suggestive of moderate to severe 
asthma was referred to a doctor by 92% of pharmacy staff, but by only 35% of health 
food staff. Although a number of remedies were suggested by health food staff, in 
none was there good evidence of efficacy in asthma. 

In another study, similar poor advice was given to pregnant women presenting with 
nausea in pregnancy.16 These researchers found that the majority of health food stores 
failed to supply the correct dosage or duration of the anti nausea treatment that was 
recommended. Of more serious concern was the fact that 5% of the recommended 
products contained potentially teratogenic compounds. Other researchers have also 
raised concerns regarding the advice and use of CAM in pregnant women.17,18  

Therefore concerns relate not only to advice provided to customers, but also to quality 
control of the products sold. An attempt to introduce a superior Australian regulatory 
processes for CAM in New Zealand failed in 2007.19 It is crucial that this issue is 
revisited to allow for the much needed regulation of CAM in New Zealand. 

To provide quality advice to customers, staff working in health food stores need to 
give accurate and safe information on a variety of medical ailments. We recommend 



 

 
NZMJ 24 April 2009, Vol 122 No 1293; ISSN 1175 8716 Page 14 of 96 
URL: http://www.nzma.org.nz/journal/122-1293/3566/ ©NZMA 

  

 

the implementation of a formal training programme for health food store staff, and to 
improve the quality of health care advice including referral to a medical practitioner 
where appropriate. We also recommend that complimentary and alternative medicines 
use in New Zealand is regulated. 
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Party pills and drug-drug interactions  

Meghan Murphy, Ushtana Antia, Hsin-Yao Chang, Jae Young Han, Abir Ibrahim, 
Malcolm Tingle, Bruce Russell  

Abstract 

Aim This study aimed to explore the potential for drug-drug interactions involving 
benzylpiperazine (BZP) and trifluoromethylphenylpiperazine (TFMPP). This was 
achieved by determining the effects of BZP and TFMPP on the metabolism of drugs 
commonly found in the clinical setting by using pooled human liver microsomes. 

Method Incubations consisted of a probe substrate (drug of interest), a potential 
inhibitor (BZP or TFMPP), a suitable enzyme co-factor (NADPH), and pooled human 
liver microsomes. Loss of substrate was determined by analysing pre- and post-
incubation concentrations in the samples by using HPLC/UV analysis. 

Results Both TFMPP and BZP were found to inhibit the metabolism of 
dextromethorphan, caffeine, and ethinyloestradiol. These are reported substrates of 
CYP2D6, CYP1A2, and CYP3A4 respectively. Greater enzyme inhibition was 
observed in TFMPP microsomal assays in comparison to those using BZP. The 
metabolism of omeprazole was not affected, suggesting that BZP and TFMPP do not 
have a significant inhibitory effect on CYP2C19.  

Conclusion The inhibitory effects of BZP and TFMPP observed in this study are of 
potential significance to clinical practice because CYP2D6, CYP1A2, and CYP3A4 
are involved in the metabolism of many commonly used drugs. Knowledge about the 
observed inhibitory effects will be a useful aid in preventing toxicity when drugs 
metabolised by these isoenzymes are taken with party pills. 

Party pills are commonly used recreational drugs in New Zealand.1 Benzylpiperazine 
(BZP) and trifluoromethylphenylpiperazine (TFMPP) are amphetamine-like 
compounds and the active ingredients of the majority of party pills sold in New 
Zealand (Figure 1).  

 

Figure 1. Chemical structure of BZP (top left), TFMPP (top right), 

MDMA (bottom left), and amphetamine (bottom right) 
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Together BZP and TFMPP have been reported to exert effects similar to 
methyldioxymethamphetamine2 (MDMA, Ecstasy) in rodents (Figure 1). Despite their 
availability and liberal use, the metabolism of BZP and TFMPP, and their ability to 
alter the metabolism of other drugs in the human body is not well understood. 

CYP isoenzymes CYP2D6, CYP3A4, and CYP1A2 seem to play a role in the 
metabolism of TFMPP.3 It has been predicted that BZP would be metabolised in a 
similar manner due to the structural similarities between the two compounds. 
Therefore, both TFMPP and BZP might interact with substrates of CYP2D6, 
CYP3A4, and CYP1A2 in the clinical setting.  

It is important to investigate the possibility of drug-drug interactions because severe 
adverse effects may arise secondary to increased levels of a co-administered drug. For 
example, increased levels of the anti-depressant fluoxetine (a CYP2D6 substrate) may 
be associated with the serotonin syndrome.4 

The substrates used as probes for a particular CYP reaction were selected as they are 
selectively metabolised by a single CYP isoenzyme. While a drug-drug interaction 
involving a probe substrate (such as dextromethorphan for CYP2D6) is unlikely to be 
problematic in the clinical setting, the data obtained can be extrapolated to include 
other CYP2D6 substrates. This approach has been used previously5,6 to explore drug-
drug interactions and allows for multiple CYP isoenzyme reactions to be studied and 
produces results applicable to several commonly used drugs.  

The aim of this study is to determine the effects of BZP and TFMPP on the 
metabolism of commonly used drugs. However, it is important to consider that a 
drug-drug interaction may influence the pharmacokinetics not only of the substrate, 
but also that of BZP/TFMPP. Hence, it is important to take into account the potential 
adverse effects.7 

Method  

Materials 

BZP, TFMPP, dextromethorphan, caffeine, ethinyloestradiol, omeprazole, phenytoin, quinidine, 
troleandomycin (TAO), tetrahydrofuran (THF), perchloric acid, and sodium dihydrogen phosphate 
were obtained from Sigma-Aldrich, USA. Acetonitrile (ACN), sodium dihydrogen phosphate, and 
methanol were obtained from Scharlau Chemie, Spain. NADPH was sourced from Applichem, 
Denmark. Furafylline was purchased from Ultrafine Chemicals, UK. Proguanil was obtained from 
Astra Zeneca, UK and ammonium formate was obtained from Acros Organics, USA.  

Human liver microsome preparation—With approval from the Northern X Regional Ethics 
Committee, six livers were collected from human donors at Auckland City Hospital (Table 1). Portions 
of the livers were rinsed in ice-cold phosphate buffer and blotted dry. Livers were then homogenised in 
67 mM phosphate buffer containing 1.15% potassium chloride. The volume of the buffer used was 
three times the weight of the liver to provide a 25% homogenate. This homogenate was centrifuged at 
10,000 g for 20 minutes and the supernatant removed and centrifuged at 105,000 g for a further hour. 
The pellet was gently rinsed with phosphate buffer and re-suspended in a small volume (2–5 mL) of 
phosphate buffer8 and aliquots were stored at –80°C until use. An aliquot of the suspension (~200 µL) 
was removed for protein determination.5 

HPLC—The chosen HPLC system included an Agilent 1100 series binary pump, an Agilent series 
1100 Multiple Wavelength detector (UV), an Agilent series 1100 Autosampler, and an Agilent Extend 
reverse-phase C18 column (150×4.6 mm, 5 µm). 
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Table 1. Summary of liver donor details used is the HLM (human liver 

microsome) preparation. Each liver sample was received after liver resection for 

colorectal cancer metastasis 
 

Liver code Gender Age Ethnicity Smoker Recent medication/recreational drugs 

HL2 
HL9 
HL11 
HL14 
HL16 
HL17 

F 
M 
M 
F 
F 
M 

73 
46 
49 
70 
29 
64 

Caucasian 
Caucasian 
Caucasian 
Caucasian 
Caucasian 
Caucasian 

No 
No 
No 
No 
No 
No 

None 
Norstat for hypertension 

None 
None 

Minimal ethanol 
Minimal ethanol 

 

Study design 

Due to the paucity of information about drug interactions with BZP and TFMPP, this study aimed to 
screen a wide range of potential drug interactions in vitro. To confirm that specific isoenzymes are 
involved in a drug interaction, probe drugs (or substrates whose metabolism is carried out chiefly by 
one isoenzyme) were co-incubated with selective isoenzyme inhibitors and BZP or TFMPP. 
Furthermore, the drugs chosen are commonly used drugs relevant to the demographic of people 
consuming party pills. For example ethinyloestradiol is present in numerous combined oral 
contraceptives. 

In the inhibition assays, the substrate, inhibitor (BZP or TFMPP), NADPH, buffer, and the protein 
(pooled liver microsomes) were co-incubated at 37°C for 20 minutes, after which the reaction was 
stopped. Excess NADPH was added to each inhibition assay to ensure that any reduction in metabolism 
was due to inhibition and not simply due to lack of an energy generating source.  

The inhibitors (BZP or TFMPP) were dissolved in phosphate buffer which was pH adjusted to improve 
solubility. Organic solvents were avoided due to the potential for confounding inhibitory effects. The 
liver microsome concentrations used were based on methods found in the literature and optimised for 
the metabolism of each probe substrate.8–11  

All microsomal incubations without inhibitors resulted in a limited amount of metabolism (10–20%) so 
that inhibitory effects of any additional compounds could be observed. The rate of disappearance of 
each substrate was measured at the end of the 20-minute incubation.  

There are no published studies demonstrating plasma or liver concentrations of BZP and TFMPP. 
Therefore, a wide range of concentrations was used (2, 20, and 200 µM), with the highest concentration 
of inhibitor corresponding to the substrate concentration. Results of inhibition studies were confirmed 
using pooled human liver microsomes (n=6). Positive and negative controls were included in each set 
of the inhibition assays. 

Incubation conditions 

Incubation mixtures (n=6) contained pooled liver microsomes (20 µL; 2 mg/mL), NADPH (20 µL; 10 
mM), the substrate (20 µL; 1 mM), the proposed inhibitor (20 µL; BZP, or TFMPP 0, 2, 20, or 200 µM, 
final concentration), which was made up to volume using phosphate buffer (to 100 µL; 67 mM, pH 
7.4). The samples were then incubated at 37°C in a water bath for 20 minutes and the reactions were 
terminated by the addition of perchloric acid (5 µL) and vortex-mixing. The samples were stored at -
20ºC for 1 hour, thawed, then centrifuged at 10,000 rpm for 5 minutes and the supernatant used for 
analysis. Enzyme selective positive and negative controls were included (Table 2). 

Analysis method 

Dextromethorphan (CYP2D6)—10 mM formate buffer (pH 4.5) and ACN were used as the mobile 
phase with a flow rate of 1 mL/min. A gradient of 90:10 v/v (formate buffer: ACN) to 20:80 v/v was 
used. Substrate detection was carried out at 231 nm (UV) and the injection volume was 20 µL.  
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Table 2. Summary of substrates and controls used in the inhibition assays
6 

 
 

CYP enzyme Substrate Positive control (known inhibitor) Negative control 

2D6 
1A2 
3A4 
2C19 

Dextromethorphan 
Caffeine 

Ethinyloestradiol 
Omeprazole 

Quinidine 
Furafylline 

Troleandomycin 
Proguanil 

Furafylline 
Quinidine 
Quinidine 
Quinidine 

 

Caffeine (CYP1A2)—Formate buffer (pH 4.0, 1% methanol, 1% ACN, 1.6% THF) and 100% ACN 
were used as the mobile phase with a flow rate of 1 mL/min. A gradient of 100:0 v/v (formate buffer: 
ACN) to 20:80 v/v was used. Detection of substrate was carried out at 224 nm (UV) and the injection 
volume was 10 µL.  

Ethinyloestradiol (CYP3A4)—Milli-Q water and 100% ACN were used as the mobile phase with a 
flow rate of 1 mL/min. A gradient of 55:45 v/v (milli-Q water: ACN) to 20:80 v/v was used. Detection 
of substrate was carried out at 212 nm and the injection volume was 10 µL.  

Omeprazole (CYP2C19)—Formate buffer (pH 4.0, 1% methanol, 1% ACN, 1.6% THF) and 100% 
ACN were used as the mobile phase with a flow rate of 1.100mL/min. A gradient of 90:10v/v (formate 
buffer: ACN) to 20:80v/v was used. Detection of the substrate was carried out at 224nm and the 
injection volume was 10µL.  

 

Table 3. Calculated precision and accuracy for each substrate assay; data 

produced from six repeats 
 

Substrate Precision (%) Accuracy (%) 

Dextromethorphan 
Caffeine 
Ethinyloestradiol 
Omeprazole 

1.9 
2.1 
3.6 
6.1 

98.2 
91.46 
98.74 
95.69 

 

Statistical analysis—Single factor ANOVA was used to compare differences in the metabolism of the 
substrate between the various inhibitors and control (no inhibitor). P<0.05 was statistically significant. 

 

Results 

Metabolism observed in the absence of an inhibitor (the control) was set at 100%, 
with metabolism in the assays calculated as a percentage of the control.  

TFMPP significantly inhibited of the metabolism of dextromethorphan in a 
concentration-dependent manner (Figure 2). Significant inhibition (p<0.001) was only 
observed at the highest concentration (200 µM) of BZP used. 
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Figure 2. Effect of BZP and TFMPP on the metabolism of 200 µM 

dextromethorphan (a CYP2D6 substrate) in pooled human liver microsomes 
 

 

Note: Furafylline was used as the negative control; quinidine as the positive control. Values shown are 
mean ± standard deviation, n=6. 

 

Caffeine metabolism was only inhibited by the two highest concentrations of BZP and 
TFMPP (p<0.001) (Figure 3).  

 

Figure 3. Effect of BZP and TFMPP on the metabolism of 200 µM caffeine (a 

CYP1A2 substrate) 
 

 

Note: Quinidine was used as the negative control; furafylline as the positive control. Values shown are 
mean ± standard deviation, n=6. 
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Only the highest concentration of TFMPP significantly inhibited the metabolism of 
ethinyloestradiol (P<0.001) (Figure 4). Results with the higher concentrations of BZP 
were also significant but, only a minor reduction metabolism was observed. Neither 
BZP nor TFMPP inhibited the metabolism of omeprazole. (Figure 5). 

 

Figure 4. Effect of BZP and TFMPP on the metabolism of 200 µM 

ethinyloestradiol (a CYP3A4 substrate) 
 

 

Note: Quinidine was used as the negative control; TAO (troleandomycin) as the positive control. 
Values shown are mean ± standard deviation, n=6. 

 

Figure 5. Effect of BZP and TFMPP on the metabolism of 200µM omeprazole (a 

CYP2C19 substrate)  
 

 

Note: Quinidine was used as the negative control; proguanil as the positive control. Values shown are 
mean ± standard deviation, n=6. 
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Discussion 

TFMPP has been reported to be predominantly metabolised by CYP2D6 and to a 
lesser degree by CYP1A2 and CYP3A4.3 Therefore, TFMPP could potentially affect 
the metabolism of other CYP2D6, CYP1A2, and CYP3A4 substrates.  

The results obtained from the human microsomal incubation assays used in this study 
revealed potentially significant interactions between TFMPP and BZP with 
dextromethorphan (a known CYP2D6 substrate) and caffeine (a known CYP1A2 
substrate). TFMPP also had an inhibitory effect on the metabolism of 
ethinyloestradiol (a known CYP3A4 substrate).  

The results from this research consistently indicate that TFMPP is a more potent 
inhibitor than BZP of the metabolism of dextromethorphan, caffeine, and 
ethinyloestradiol. This is also in agreement with data from published literature, 
suggesting that BZP is excreted mostly unchanged in the urine, whereas the 
metabolism of TFMPP principally involves the CYP isoenzymes.3,12 

The magnitude of the inhibitory effects of BZP and TFMPP must not be dismissed 
because CYP2D6, CYP1A2, and CYP3A4 are involved in the metabolism of a wide 
range of drugs. Consequently many of the drugs frequently co-ingested with party 
pills could be poorly metabolised and in turn lead to higher than expected 
concentrations and consequences of clinical significance.13 

For example, because the metabolism of dextromethorphan was altered, similar 
interactions with other CYP2D6 substrates such as paroxetine (a selective serotonin 
re-uptake inhibitor), or imipramine (a tricyclic antidepressant) can be predicted.10,11 
Higher than expected plasma concentrations of these drugs in the human body can 
have severe adverse effects. Inhibiting the metabolism of paroxetine can effectively 
produce an overdose leading to the serotonin syndrome—a potentially fatal condition 
characterised by hypomania, confusion, hallucinations, agitation, myoclonus, nausea, 
diarrhoea, tachycardia, and coma.16  

Interestingly the only fatalities associated with BZP-use occurred with simultaneous 
consumption of MDMA (Ecstasy).17 The finding that BZP can inhibit CYP2D6 may 
account for toxicity due to increased MDMA levels because MDMA is also 
metabolised by CYP2D6.18 

Consideration must also be given to the possibility of synergistic pharmacodynamic 
interactions secondary to pharmacokinetic interactions. For example, BZP also has 
serotonergic effects.2 Continuing with the example of elevated paroxetine levels 
secondary to CYP2D6 inhibition, the potential for adverse effects is greater again 
because both of compounds enhance serotonergic activity.  

In view of the circumstances under which party pills are consumed, caffeine becomes 
a relevant substrate. Many alcoholic drinks served at bars and clubs are caffeinated. In 
addition, caffeine is an ingredient of many medicines, for example Panadol Extra®.19 

Caffeine is a useful probe substrate for CYP1A2 and results of this study could also 
be used to predict interactions between BZP and TFMPP and other CYP1A2 
substrates such as theophylline (a bronchodilator used in chronic obstructive 



 

 
NZMJ 24 April 2009, Vol 122 No 1293; ISSN 1175 8716 Page 23 of 96 
URL: http://www.nzma.org.nz/journal/122-1293/3564/ ©NZMA 

  

 

pulmonary disease and asthma) and olanzapine (an atypical antipsychotic), which are 
metabolised by this isoenzyme to a significant degree.20 

Caffeine overdose can lead to hypokalaemia and agitation; however, very high levels 
of caffeine would need to be achieved.21 Increased serum concentrations of 
olanzapine can cause tachycardia, severe central nervous system depression, and may 
be associated with the potentially fatal neuroleptic malignant syndrome.22 

Using ethinyloestradiol as a probe substrate, BZP and TFMPP demonstrated 
inhibitory effects on CYP3A4. Increased serum concentrations of ethinyloestradiol 
itself can lead to serious adverse effects such as an increased risk of 
thromboembolism.23 Once again this result is applicable to other CYP3A4 substrates 
such as carbamazepine which even at therapeutic concentrations can cause adverse 
effects such as drowsiness and leucopaenia, or in the case of an elevated plasma 
concentration, agranulocytosis.24,22  

Drug-drug interactions via CYP isoenzymes may partly explain some of the adverse 
effects reported following ingestion of BZP such as insomnia, tachycardia, agitation, 
and psychosis.1,7,26 These adverse effects may not be solely due to increased levels of 
BZP but might be due to inhibition of its metabolism by co-ingested drugs.  

Interactions observed with CYP2D6, CYP1A2, and CYP3A4 in this study are in 
agreement with our previous work in which quinidine (a CYP2D6 inhibitor), 
furafylline (a CYP1A2 inhibitor), and TAO (a CYP3A4 inhibitor) also reduced the 
metabolism of BZP.27  

Taking these two studies together, it is apparent that BZP and dextromethorphan 
inhibit the metabolism of each other and co-ingestion of BZP and dextromethorphan 
may result in a variety of adverse effects because of the increased plasma 
concentration of both drugs. 

These results also demonstrate that TFMPP and BZP may have a pharmacokinetic 
interaction with each other. This finding is of a great importance because BZP and 
TFMPP are frequently taken together. 

A significant limitation of this research is that the expected plasma concentrations of 
BZP and TFMPP were unknown before these experiments began because there were 
no published pharmacokinetic trials in humans using either drug. Furthermore, 
variables such as the Ki of BZP and TFMPP, and the degree of their protein binding, 
are unknown which makes it difficult to use incubation parameters that accurately 
reflect in vivo parameters.  

It is feasible to obtain Cmax for most drugs from blood samples, however free drug 
concentrations in the liver can only be obtained by liver biopsies which are 
undesirable due to their invasive nature. 

This study confirms the possibility of drug-drug interactions involving party pills and 
concomitant medications metabolised by CYP2D6, CYP1A2, and CYP3A4; the 
severity of these interactions warrants further research. Despite the best efforts of 
clinicians to screen for and prevent drug-drug interactions, these adverse events may 
still occur in patients using party pills.  
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Many people might not consider party pills as illicit substances and are unlikely to 
report their use if asked about illicit drugs during the recording of a medication 
history. Therefore it is recommended that recording a thorough drug history includes 
not only an assessment of alcohol intake, smoking habits, and illicit drug-use, but also 
specific questions targeting party pill-use.  
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Examining the first year of Medicines Use Review services 

provided by pharmacists in New Zealand: 2008 

Evan Lee, Rhiannon Braund, June Tordoff  

Abstract 

Aim To determine where in New Zealand collaborative Medication Use Review and 
Adherence Support (MUR) services were provided by pharmacists, to identify the 
processes involved, and pharmacists’ perceptions of the service. 

Methods A questionnaire-based cross-sectional survey was undertaken of 68 of 71 
MUR accredited pharmacists that were contactable in May 2008.  

Results Fifty-four (79%) of the 68 accredited pharmacists completed the survey. 
Services were provided in 5/21 (24%) district health boards (DHBs) by 39 
pharmacists from 33/897 (3.7%) pharmacies. The eligibility criteria for patients were 
highly consistent across the DHBs. The median time for pharmacists conducting their 
initial MUR consultation was 57 minutes. All pharmacists perceived this service to be 
highly (93%) or moderately valuable (7%) to patients. The main limitations to 
providing this service were identified as ‘no current contract with funders’, 
‘insufficient time’, and ‘personal circumstances’.  

Conclusion By May 2008, collaborative medication review services (MURs) were 
provided in five DHBs by 39 pharmacists. Limited time since launch and the need for 
local contract negotiations may have contributed to current participation rates. Studies 
should be undertaken as the service grows to establish the stakeholders’ perceptions 
of the service, and the impact of MURs on the health outcomes of patients. 

Many people take several medicines a day to help control chronic medical conditions. 
Nevertheless, estimates suggest that only about 50% of such people adhere to 
treatment recommendations.1 Thus some people may not benefit fully from their 
medicines, and many “health dollars” may be wasted. “Adherence support” 
medication reviews (ASMRs) by pharmacists are one type of intervention shown to 
improve adherence to therapy.2–4  

Governments in some countries are funding community pharmacists to provide such 
reviews in collaboration with patients and GPs in order to improve patients’ use of 
medicines (e.g. Medicines Use Reviews [MURs] in the UK).5–7 Patients and providers 
appear satisfied with such services and a recent UK study indicated that GPs 
implemented (on average) 56% of pharmacists’ recommendations resulting from such 
reviews (MURs).8  

ASMR is one of several types of medication review undertaken by doctors, 
pharmacists, or nurses and has been categorised as a level 1 review according to a UK 
organisation, the National Collaborative Medicines Management Service Programme 
(NCMMSP).9,10  
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The categories are: 

• Level 0, ad-hoc review: an answer to an isolated question on a patient’s 
medicines.  

• Level 1, prescription review: a technical review of a list of a patient’s 
medicines in the presence of the patient but without access to the patient’s 
clinical notes.  

• Level 2, treatment review: a review of a patient’s medicines without the 
patient present but with access to the patient’s clinical notes.  

• Level 3, clinical medication review: a review of patient’s medicines in the 
presence of the patient and with access to the patient’s clinical notes. 

Clinical medication reviews (level 3) have been shown to be effective in regard to: 
optimising therapeutic outcomes, reducing the number of drug-related problems and 
reducing pharmaceutical waste.2,11,12 The NCMMSP define a medication review as “a 
structured, critical examination of a patient’s medicines with the objective of reaching 
an agreement with the patient about treatment, optimising the impact of medicines, 
minimising the number of medication-related problems and reducing waste.” 9 

Pharmacists in New Zealand have worked collaboratively with GPs for almost two 
decades providing medication reviews for selected patients. The first generation of 
reviews, Pharmaceutical Review Services (PRS), was introduced in 1990. These 
involved pharmacists reviewing patient’s medication collaboratively with the patient 
and GP, and were clinical medication reviews (level 3) with access to clinical notes.13 

A maximum of one review per patient enrolled per year was funded by the 
government. PRS ended in 2004 following health service reorganisation and the 
devolvement of budgets to district health boards (DHBs). 

In 1996, a second generation of medication reviews, Comprehensive Pharmaceutical 
Care (CPC®), was introduced.13 This adopted a model from the USA that involved a 
pharmacist working in collaboration with the patient and GP in order to identify and 
resolve actual and potential drug-related problems. Again these were clinical 
medication reviews. Unlike PRS, CPC® is still underway in New Zealand. 
Nevertheless this is not a government funded service, and the patient must bear the 
cost themselves. 

In 2007, as part of the National Pharmacist Services Framework, Medicines Use 
Review and Adherence Support services (MURs) were introduced in New Zealand.14 

MURs, a level 1 type of review, aim to provide “adherence support” for selected 
patients. MUR is a pharmacist-led, structured, systematic, consultation-based review 
of a patient’s medication.14 It involves reviewing a patient’s medications, identifying 
any practical or medication-related problems, and educating the patient about their 
medicines.  

Pharmacists must complete the MUR training course provided by the New Zealand 
College of Pharmacists (NZCP) to be accredited to provide this service. MURs are not 
nationally funded and local schemes must be agreed with DHBs. MURs are reported 
to be provided in some parts of New Zealand6 however, to date, there is a paucity of 
information on these services 
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The aims of the present study were to identify where in New Zealand MURs services 
are provided by pharmacists, and to collect information on the processes involved and 
pharmacists’ perceptions of the service. 

Method 

A list of all MUR accredited pharmacists to date in New Zealand was obtained from the NZCP during 
May 2008. A structured questionnaire was developed and pilot-tested by five pharmacists, three of 
whom were community pharmacists currently undertaking MURs. The draft questionnaire was 
modified in the light of their comments. The final version of the questionnaire consisted of 23 
questions in four sections comprising of a combination of closed and open questions.  

Questionnaire topics included: participation; location; pharmacists’ qualifications; source of referrals; 
interview settings; criteria for recruitment; duration of interviews; activities involved; follow-up 
interviews; actions taken on drug-related problems; referrals and feedback; documentation; 
remuneration; and criteria for funding compliance packaging.  

Pharmacists’ opinions were sought on the need for a nationally funded service, documentation, 
perceived value to patients; and suggestions to improve the service.The study was approved by the 
School of Pharmacy University of Otago Ethics Committee.  

An information sheet, consent form, and questionnaire were mailed to 68 MUR accredited pharmacists 
during May 2008 along with a post-paid envelope. To improve the response rate, potential respondents 
received three reminders (via electronic mail and/or telephone) during July and August. Those 
telephoned were asked whether they were providing MURs and any reasons for not yet providing a 
service.  

Pharmacists that agreed to participate were requested to mail the questionnaire back to the investigators 
along with a blank copy of any MUR reporting sheet or follow-up record if available. The period of 
data collection closed on 5 September 2008. 

Information was extracted from completed questionnaires, entered into a Microsoft Excel spreadsheet 
and analysed.  

Results 

Demographics, participation, and barriers—Sixty-eight of 71 MUR-accredited 
pharmacists on the NZCP list were sent a questionnaire; three pharmacists had no 
contact details available. Fifty-four accredited pharmacists responded to the survey 
giving an overall response rate of 79%. Among these, 30 pharmacists completed the 
questionnaire and were providing the service.  

After telephone follow-up, nine initial non-responders were also confirmed as current 
MUR providers, three were non-providers, and two were lost to follow-up (location 
unknown). At the end of the study, 66 of 68 pharmacists were successfully contacted. 
So, overall, 39 (57%) of the 68 pharmacists sent a questionnaire were undertaking 
MURs, 27 (40%) were not.  

Five of the 21 DHBs were funding the MUR service by May 2008. The 39 
pharmacists providing MURs worked in the following DHBs: Bay of Plenty (3 
pharmacists), Canterbury (12), Capital and Coast (10), Waikato (6), and Waitemata 
(8). The study also identified that 33 (3.7%) of 897 pharmacies15 in New Zealand 
were providing an MUR service. 

Twenty-three of the 27 accredited pharmacists who were not yet undertaking MURs 
identified barriers to providing a service: no current contract agreed with potential 
funders (7); insufficient time (4); only “trial” MURs undertaken at present (3); 
personal circumstances (not employed at present, been away two months, caring for a 
sick relative) (3); GPs and or patients were not interested (2); now working part-time 
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or as a locum (2); claiming is too complex (1); and achieved accreditation for business 
reasons (1). 

The 30 respondents currently providing the service that completed the questionnaire 
provided the details below. 

Duration of service—Of the 30 MUR pharmacists, over half had undertaken MURs 
for less than 6 months, five for 7–12 months, three for 13 to 23 months, and six for 
over 24 months (the latter were involved in pilot schemes).  

Qualifications—Eleven (37%) pharmacists had undertaken postgraduate study: 
postgraduate papers (1), certificates (4), diplomas (4) or a Masters degree (1), or 
NZCP modules (1).  

Referral of patients for MUR—Patients were referred by general practitioners 
(reported by 83% of respondents); the MUR pharmacists (80%), nurses (70%), self-
referred (70%), non-MUR pharmacists (67%), patients’ relatives (57%)—and others 
(17%) such as patients’ friends, pharmacy staff, or pharmacy clients. 

Eligibility criteria of patients for MUR—MURs were funded for people living in 
the community or having one or more chronic disease states and meeting one or more 
of the specified conditions—e.g. people taking three or more medicines and/or 12 or 
more doses per day (Box 1).  

 

Box 1. Eligibility criteria for patients 
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Setting of MUR interview—Sixteen pharmacists (53%) reported the interview was 
undertaken in the patient’s home or a private area in the pharmacy; seven in a private 
area of the pharmacy only; four in the patients home only; two in the GP surgery, and 
another in a rest home.  

Duration of MUR interview—The MUR consisted of an initial interview of median 
57 minutes (range 30–120 minutes) and follow-up interviews of median 15 minutes 
(range 5–90 minutes). The pre-interview report writing and preparations were not 
included in this period. After the first interview, two or three follow-up interviews 
took place. 

The typical activities involved in MUR—After referral of a patient who met the 
funding criteria, the pharmacist would collect information on the patient’s medication 
and history from the pharmacy record and doctor’s records. Written consent must be 
obtained from the GP and the patient prior to undertaking the interview.  

Subsequently the pharmacist would arrange a face to face consultation with the 
patient. Initial activities (Box 2) included checking the indication, efficacy, and side 
effects of each medicine taken; assessing the signs and symptoms in relation to the 
patients conditions; checking patients’ adherence to therapy and medication 
understanding; assessing the patients dexterity and medicine management; identifying 
practical problems discussing options; and making recommendations. 

 

Box 2. Common activities involved in MUR 
 

 

 

Follow-up activities included (Box 3) undertaking some monitoring and assessments 
appropriate to the patients condition (symptoms, weight, blood glucose, blood 
pressure, inhaler technique), monitoring how the patient is managing any changes and 
assessing the patient’s knowledge and understanding of their medicines. Pharmacists 
would continue to assess whether the patient met the criteria for compliance (blister) 
packaging. 
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Box 3. MUR follow-up assessments 
 

 

 

Contact with other health professionals and feed-back received—All pharmacists 
(100%) stated that they contacted GPs whenever necessary. Others contacted 
included: the practice nurse (70%), consultants/specialists (13%), district nurses 
(13%), community psychiatric nurses (13%), and others (27%) such as PHO 
pharmacists or nurse specialists for diabetes. Eighteen pharmacists (60%) reported 
receiving feed-back after contacting other health professionals. Sixteen (53%) of them 
received feed-back from GPs, and gave no details of the feed-back (7%). Twelve 
pharmacists (40%) said that they had never received feed-back  

Documentation—As agreed with the DHBs, all MUR pharmacists retained 
consultation records. These were used for follow-up and audit purposes. Twenty-
seven pharmacists (90%) used hard copy only; one (3%) used electronic copy only; 
one (3%) used both hard and electronic copy; and one (3%) did not respond. 

Actions taken on drug-related problems—All respondents would contact the GP 
regarding a drug-related problem if considered beyond the scope of the MUR and 
would telephone if the problem was urgent. If less urgent they would document the 
problem and refer it to the GP or health professional concerned, and follow up with a 
phone call later. If appropriate most said they would discuss the problem with the 
patient, and some would meet with the GP. 

Perceptions and future directions—All pharmacists perceived the service as highly 
valuable (93%) or moderately valuable (7%) to patients. Over half strongly agreed 
(33%) or agreed (20%) that MUR should be a nationally funded service, about a 
quarter disagreed (20%) or strongly disagreed (7%), and 20% remained neutral.  

Over a third strongly disagreed (20%) or disagreed (17%) that payment was adequate, 
a similar proportion agreed (30%) or strongly agreed (7%), and 23% remained 
neutral. Twenty-seven pharmacists suggested the service could be improved by 
funding a computer program for documentation, increasing the number of MUR 
interviews and follow-ups per pharmacy per year, promoting the service more 
strongly to GPs and patients, and encouraging more feedback from GPs.  

Funding of compliance (blister) packaging—Compliance (blister) packaging was 
funded: under specific criteria (15 pharmacists, 50%); without any criteria set (1 
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pharmacist, 3%); following the MUR pharmacist’s recommendation (5 pharmacists, 
17%); and 9 pharmacists (30%) stated the packaging was not funded (Box 4).  

 

Box 4. Criteria for funding of compliance (blister) packaging 
 

 

Remuneration—The payment for the service ranged from $101–$150 (for three 
interviews) to $181–$200 (for four interviews), plus subsequent documentation. 

Discussion 

The present study aimed to identify the New Zealand locations where the adherence 
support MUR services are provided by pharmacists, collect information on the 
processes involved and pharmacists’ perceptions of the service. 

The study found that MUR services were funded by five DHBs by May 2008: Bay of 
Plenty, Canterbury DHB, Capital and Coast, Waikato, and Waitemata. Thirty-nine 
accredited pharmacists were performing MURs. This was 59% of accredited 
pharmacists with current contact details working in 33 (3.7%) of New Zealand’s 897 
community pharmacies.  

Although numbers were small it should be noted that the service was introduced only 
a year prior to the survey, and that contracts must be negotiated with individual DHBs 
before MUR services can be funded. Indeed, seven accredited pharmacists were 
awaiting an agreement with their DHB at the time of the survey. Anecdotal reports 
suggest the numbers of pharmacists involved in MUR are increasing, but statistics are 
not readily available as the service is not centrally organised.  

At conception, MUR services were intended to be a collaborative service involving 
GPs, pharmacists and patients.14 The study provides some evidence that this is 
occurring: GPs and other health professionals are reported to be involved in the 
recruitment of patients for MURs; they are provided with feedback from the reviews, 
give feedback themselves to pharmacists, and are contacted appropriately (urgently or 
in due course) following MURs regarding drug-related problems. However the study 
suggests that collaboration might be improved in some geographical areas as two 
pharmacists claimed that local GPs were slow to refer patients. These may be isolated 
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cases but any pharmacist wishing to set up a MUR service would be wise to discuss 
this with their local GPs at an early stage and develop a collaborative approach. 

Evidence from other countries supports a collaborative approach to medication 
review. The benefits of this have been demonstrated in Australia16–18 and led to the 
launch of the Home Medicines Review (HMR) service in 2001. In this service, GPs 
select and refer patients for an HMR by an accredited pharmacist thus HMRs are 
funded only where the GP deems them “clinically necessary”.5 Both GPs and 
pharmacists are remunerated for their involvement in the service. Following increased 
numbers of MURs in the UK, a government white paper now advocates more GP 
involvement to ensure the targeting of reviews to patients in most need.19 

Earlier experiences of collaborative medication review services in New Zealand, PRS 
and CPC, may have fostered the development of MUR services.13 However, unlike 
annual PRS reviews, MURs consist of an initial review and two or three follow-ups. 
This allows monitoring of the patient’s condition in response to medication changes. 
In the present study, some pharmacists thought more follow-ups per year should be 
funded so that closer monitoring could take place, however this may not be feasible 
until the benefits of MUR have been established.  

The present study highlighted a number of barriers to providing MURs. Most 
commonly cited were a lack of a local contract, and insufficient time. The latter is 
consistent with an earlier study in New Zealand.20 A national system for claiming 
remuneration would remove one perceived barrier, however the present study found 
that about a quarter of MUR providers did not want a national contract possibly 
preferring local negotiations. Nevertheless the lack of a nationally funded system may 
mean that the service will not be accessible to all patients in New Zealand. 

The study found wide eligibility criteria for the funding of MURs in New Zealand 
with eligible patients being mainly those living at home taking many medicines or 
daily doses and and/or patients with chronic illness. These were similar to criteria for 
the HMR scheme in Australia.5 Nevertheless criteria for MUR may need to be 
reviewed if future studies identify patient groups most likely to benefit.  

The study found that all MUR pharmacists perceived the service as being highly 
valuable or valuable to patients. However, the present study did not seek data on 
patient outcomes as the MUR service is in its infancy. Future studies are needed on 
patient outcomes, measuring symptom control, surrogate markers and so forth, to 
establish the benefits of MURs.  

A common suggestion for improving the service was to computerise the 
documentation process. Future research could examine whether using such a system 
(a privately developed programme exists in New Zealand) would improve information 
flow and lead to any additional benefits to patients. 

There are some limitations to this study. Firstly the study provides only an outline of 
the MUR service in New Zealand. A more rigorous study is needed to assess the 
benefits of MURs for patients. A randomised controlled trial or cohort study should 
be considered in future when the numbers of pharmacists performing MURs 
increases. Furthermore, the study did not quantify the number of MURs undertaken 
by each pharmacist but simply identified those performing MURs. At this stage it was 
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considered too early to be requesting such information, however future studies should 
attempt to quantify this. 

Conclusion 

The present study found that, by May 2008, collaborative adherence support 
medication review services (MURs) were provided in five DHBs in New Zealand: 
Bay of Plenty, Canterbury, Capital and Coast, Waikato, and Waitemata. Thirty-nine 
pharmacists (59% of those accredited to provide the service) were doing so, from 33 
(3.7%) of New Zealand’s community pharmacies. Patients were referred for MURs 
by GPs, pharmacists, nurses, relatives, or by self-referral. MURs took place in 
patients’ homes, community pharmacies, and GPs’ surgeries.  

As the service framework was launched only a year or so ago, uptake of the service is 
low at present. Studies should be undertaken as the service grows to establish 
stakeholders’ perceptions of the value of the service and, most importantly, the impact 
of MURs on the health outcomes of patients. 
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A retrospective analysis of the use of C-reactive protein 

assays in the management of acute medical admissions 

Andrew P Kelly, Aoife M Murphy, Ruth Hughes 

Abstract 

Aims In this study, we analysed the frequency of C-reactive protein (CRP) use in the 
management of acute medical admissions, the clinical reasoning behind it, and its 
contribution (if any) to clinical management. Our aim was to gauge the current 
clinical criteria used for the ordering of CRP. 

Methods We performed a retrospective analysis of a representative sample of 171 
patients who had C-reactive protein assays ordered. We compiled criteria whereby 
each order could be deemed either clinically indicated or inappropriate. 

Results In these patients, 264 orders for CRP were made. Of these 133 (50.38%) were 
deemed inappropriate to the clinical scenario. The reasons for the order being 
inappropriate were: clinically obvious infections where the result made no difference 
to treatment choice (47.37%); serial measurements in patients who were clinically 
improving (33.58%); and CRP measurements in patients presenting with symptoms 
unlikely due to an infective or inflammatory processes (19.55%). 

Conclusion 50.38% of C-reactive protein assays ordered in this study were clinically 
unnecessary, representing not only poor clinical judgement but also poor use of 
laboratory time and expenditure. 

C-reactive protein (CRP) is a commonly requested first line investigation in the 
acutely unwell patient. It is a 206-amino acid pentameric protein1 produced in the 
liver during the acute phase of inflammation. Stimuli to acute phase inflammation 
include infection, immune reaction, trauma, hypoxia, post-surgical procedure, and 
malignancy.  

The name is derived from the ability of the C-reactive protein to react with C-
polysaccharide isolated from pneumococcal cell walls. CRP acts as an opsonin for 
bacteria, parasites, and immune complexes, activating the classical complement 
pathway.2 It is a sensitive indicator of the presence of inflammation in that a positive 
result highly favours the presence of inflammation but it lacks diagnostic specificity.  

Patients with a raised CRP on admission have been shown to have a less favourable 
outcome.3 Serial measurement can be helpful in the monitoring of known infectious 
or inflammatory diseases and their response to treatment.4  

This study examines how CRP is clinically used currently and what reasoning is 
applied when ordering the test.  
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Examples of cases in which CRP is a useful investigation include: 

• A patient presenting with non-specific symptoms such as confusion, fatigue, 
malaise, fever, etc, where a raised CRP will point towards an infectious or 
inflammatory cause. 

• A patient presenting with symptoms associated with inflammatory disease (i.e. 
headache and visual disturbance in giant cell arteritis). 

• A patient being treated for infection/inflammation who does not appear to be 
improving clinically despite treatment. 

It is important to remember that CRP, or any laboratory test, does not replace good 
clinical judgement and the following examples illustrate when CRP adds little to 
patient management: 

• A patient with a clinically obvious source of infection. For example, a patient 
with productive cough, shortness of breath, fever, and crepitations on 
auscultation is likely to have pneumonia and the CRP is likely to be raised. 

• The same patient who has resolving symptoms and resolution of pyrexia is 
likely to be improving and repeating a CRP again will add little to 
management. 

• A patient presenting with symptoms unlikely to have an infectious or 
inflammatory cause should not have CRPs ordered routinely. For example, 
those with a classic history of myocardial infarction with ECG changes do not 
warrant a CRP (non-sensitive) level. 

Methods 

We performed a retrospective analysis of patients admitted during the month of 
October 2007 to assess trends of CRP usage in clinical practise. Patients were 
admitted under the care of a general physician. All patients were ordered 
alphabetically by surname and, of these, the first 171 charts were analysed. 171 was 
deemed a representative sample using the following formula under the guidance of the 
hospital statistician: 

 

n = c²Np(1-p)  

 (A²N) + (c²p[1-p]) 

 

Where: 

n is the sample size required. 

N is the whole target population in question. 

P is the average proportion of records expected to meet the various criteria, 1-p being the average 
proportion expected not to meet the criteria. 

A is the margin of error deemed acceptable (calculated as a proportion). 

C is the mathemathical constant defined by the Confidence interval chosen (i.e. how sure we need to be 
of the result).  
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Values for c: 

To be 95% sure of result c=1.96. 

To be 90% sure of result c=1.645. 

To be 80% sure of result c=1.28. 

In this audit, N=500 p=0.4, A=0.05, c=1.645, where we expected 40% of CRPs to be 
inappropriately ordered with a 90% confidence in the result and a 5% error being 
deemed acceptable.  

In the absence of formal guidelines, we drew up the following criteria to categorise 
each C-reactive protein assay ordered as appropriate to the clinical management of the 
patient or as inappropriate and unlikely to add to the clinical management: 

 

 

 

Results 

During the month of October over 400 patients admitted under general medicine had 
CRP measurements with more than 500 CRP tests performed in total. We selected 
171 patients for analysis. These admissions were analysed during which 264 CRP 
tests were requested, with a mean of 1.54 assays requested per patient per admission 
(standard deviation 0.91). The mean age of patient analysed was 68.53 years (median 
72, range 15–98); 77 were male (45.0%) and 94 female (55.0%). 
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When analysed retrospectively using the above criteria, 131 CRP tests ordered 
(49.62% of the total) were deemed clinically appropriate and 133 (50.38%) 
inappropriate. Of those ordered on admission, 47.3% were inappropriate, while of 
serial readings recorded during hospital stay, 55.67% were inappropriate.  

Table 1 shows a breakdown of these results: 

 

Table 1  
 

A: Inappropriate indications for CRP measurement 

 

B: Appropriate indications for CRP measurement 

 

 

Discussion 

CRP when used correctly has an important role in the identification of inflammation 
and infection in the management of the acute medical patient. This study identifies 
that just over half (50.38%) of all tests currently ordered in our department are 
unnecessary.  

CRP is often ordered without appropriate clinical judgement thus adding little (if 
anything) to the patient’s management. These results also represent an inappropriate 
use of laboratory time.  

At $NZ 11.07 (exclusive of GST)5 per test and with more than 500 tests ordered in 
Christchurch Hospital General Medicine Department in the month of October alone, 
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half of which were unnecessary, this also represents a significant waste of resources 
(500×50%×$11.07=$2767.50/month).  

We recommend more clinically judicious ordering of the CRP test—particularly in 
cases where the result of the test will add little to an already obvious diagnosis or in 
the use of repeated measurements in patients clinically improving.  

In our department the tick box for CRP has already been removed from the blood 
investigation request form. However, after considering the results of this study, we are 
now circulating guidelines to the resident medical officers regarding indications for 
CRP in an effort to reduce the number of requests. There is a commonly held view 
that other investigations, such as D-dimer and troponin, also may be inappropriately 
overused in clinical practice and perhaps auditing their use in the future would also be 
helpful. 
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Cardiovascular treatment gaps: closing, but slowly  

Vanessa Selak, Natasha Rafter, Varsha Parag, Andrew Tomlin,  
Stephen Vander Hoorn, Susan Dovey, Anthony Rodgers 

Abstract 

Aim To measure trends in the cardiovascular preventive medication prescribing in 
New Zealand primary care during 2000–2003.  

Methods Demographic, risk factor, and prescribing data from the Dunedin Royal 
New Zealand College of General Practitioners Research Unit database were analysed. 
The data set consisted of men aged at least 45 years and women at least 55 years, who 
consulted a doctor in 2000–2003 in a practice that supplied electronic clinical notes 
(total number varied by year from 24,292 to 30,842).  

Results Cardiovascular risk (as calculated by the Framingham-based [Anderson] risk 
equation) could only be estimated for one-third of the study population due to missing 
risk factor information. In 2000, prescription of both blood pressure- and cholesterol-
lowering medications occurred in 28% of people with established vascular disease 
and 14–16% of people without vascular disease but with a 5-year cardiovascular risk 
over 5%. From 2000 to 2003, the treatment of all patient groups with a 5-year 
cardiovascular risk of >10% (vascular history or not) increased by about 4% per year. 
Those in the 5–10% cardiovascular risk bracket increased treatment by about 3% per 
year.  

Conclusions Cardiovascular medicine treatment gaps in primary care reduced 
between 2000 and 2003 but a significant gap persisted. There is only modest evidence 
that treatment rates are targeted to estimated cardiovascular risk. Data on the 
prescription of these medications by cardiovascular risk needs to be collected, 
analysed, and disseminated on an ongoing basis to enable close monitoring of 
strategies to improve cardiovascular risk assessment and management.  

An analysis of New Zealand primary care data in 2000 revealed that only 28% of 
people with a history of cardiovascular disease (CVD) and 16% of those without 
CVD but with a calculated 5-year CVD risk of 15% or more received blood pressure 
(BP)- and cholesterol-lowering therapy (hereafter combination medication).1 The aim 
of the current study was to update this analysis using data from 2001–2003 inclusive.  

Methods 

Data source—The study used demographic, risk factor, and prescribing data from the Dunedin Royal 
New Zealand College of General Practitioners (RNZCGP) Research Unit database. This database 
contains practice records from a self-selected network of general practitioners (GPs) distributed across 
New Zealand.  

Over the study period, GPs regularly contributed patient-register information and other clinical data to 
the database by running extraction programmes from their practice management software. All patient-
identifying information was removed prior to extraction and, if recorded, the National Health Index of 
each patient was encrypted as part of the extraction process.  
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Ethical approval was applied for but not required (personal communication, Chair, Multiregion Ethics 
Committee, 2007).  

Study population—The study population comprised all men aged at least 45 years and all women at 
least 55 years of age, who were recorded in the RNZCGP database as consulting a GP during the 
period 1/1/2000 to 31/12/2003, and whose practice provided full computerised clinical notes.  

For each patient the data included a unique identifier; demographics (age, sex, NZDep2001 [New 
Zealand deprivation index];2 CSC [Community Services Card—entitles families on low to modest 
incomes to a subsidy for GP visits and prescriptions], HUHC [High Use Health Card; entitles the 
bearer to the same subsidies as the CSC and can be applied for if a person has visited the GP 12 or 
more times in the previous 12 months]); cardiovascular risk factor information (blood pressure [BP] 
and cholesterol measurements, diabetes status, smoking status); past history of CVD and congestive 
heart failure (CHF); and prescriptions of cardiovascular medications.  

Patients were classified as having diabetes if they had a prescription for oral hypoglycaemics or insulin 
or a Read code diagnosis of diabetes; and as cigarette smokers if there was evidence from free text 
searching or Read codes of regular daily smoking or cessation within the previous 12 months. The 
mean of the latest two measurements for systolic BP, total cholesterol, and high density lipoprotein 
(HDL) in each year were obtained from free text searching, laboratory results, and patient measurement 
tables.  

Identification of cardiovascular history—A history of CVD was defined as a history of angina, 
myocardial infarction, angioplasty, coronary artery bypass graft, transient ischaemic attack, ischaemic 
stroke, or peripheral vascular disease. Patients with CHF were excluded from the study population 
because of the specialised management of this condition.  

Evidence of a history of CVD and/or CHF was obtained from primary and secondary care data over an 
8 year period (1996–2003 inclusive). The data set was searched using Read codes and free text queries 
of clinical notes. Public hospital diagnoses in the form of International Classification of Disease (ICD-
9) codes were obtained from the National Minimum Data Set (NMDS) using an encrypted National 
Health Index number to link the general practice study data with the NMDS.  

A history of CVD identified by diagnostic coding (ICD-9 codes [previously published],1 which were 
matched to Read codes) was used in the main analysis and the free text search results were included in 
the sensitivity analysis.  

Calculating CVD risk—Individuals with a history of CVD were classified at greater than 20% risk of 
a CVD event over the next 5 years.3 Five-year absolute risk of a CVD event was calculated only for 
individuals without a past history of CVD and who had measurements for systolic BP and total 
cholesterol:HDL cholesterol (TC:HDL) ratio using the Framingham-based (Anderson)4 risk equation 
(New Zealand guideline-specific adjusters [e.g. ethnicity] not used3).  

Variables included in the equation are sex, age, systolic BP, smoking status, TC:HDL ratio, and 
diabetes status. The estimated 5-year risk was grouped into categories: <5%, 5–<10%, 10–<15%, 15–
<20% and >20%. Mean systolic BP and TC:HDL ratios from the year in question were used in the 
main analysis and any values that were not available were imputed from the other years in the data set 
to calculate CVD risk in the sensitivity analysis. Demographics of those with and without estimated 
CVD risk were compared using t-tests for continuous variables and Chi-squared for categorical.  

Medication groups—Cardiovascular medicines were grouped as follows: 

• BP-lowering agents—angiotensin converting enzyme (ACE) inhibitors, alpha adrenoceptor 
blockers, angiotensin II antagonists, beta adrenoceptor blockers, centrally acting agents, 
dihydropyridine calcium channel blockers, other calcium channel blockers, potassium-sparing 
diuretics, thiazides and related diuretics, vasodilators.  

• Cholesterol-lowering agents—HMG CoA reductase inhibitors (statins), fibrates, resins, 
nicotinic acid. 

In the sensitivity analysis, medicines with BP-lowering effects but other primary indications (e.g. loop 
diuretics, long acting nitrates, antiarrhythmics) were included in the BP-lowering group.  

Assessing the treatment gap and trends—Cross-tabulations were performed of absolute risk 
categories and prescription of one or both medication types. Trends in the use of one or both 
medication types over the period 2000 to 2003 were assessed using the Cochran-Armitage test.  
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Predictors of prescription of combination medication were determined using univariate analysis and 
two multivariate models (models 1 and 2) for data from 2001, 2002, and 2003 (using SAS version 9.1 
[SAS Institute Inc. Cary NC]).  

Explanatory variables in model 1 were absolute 5-year CVD risk, NZDep2001, CSC status, and HUHC 
status. Model 2 used age, sex, systolic BP, TC:HDL ratio, diabetes status, and smoking status (instead 
of absolute 5-year CVD risk as these variables directly affect and are used to calculate CVD risk), as 
well as NZDep2001, CSC status, and HUHC status.  

Variables that demonstrated an association (p<0.05) were included in each of the final multivariate 
models for the outcome of combination medication prescription. Patients without an estimable CVD 
risk were excluded from univariate and multivariate analyses.  

Results 

Study population—Over the period 2000 to 2003, an average of 19 practices were 
eligible (range 16–20) and an average of 106,435 patients consulted these practices 
(range 95,661–116,771) each year. Date of birth or sex was missing from the records 
of 1% of patients. From the remainder, an average of 29,663 fitted the age criteria 
annually (range 26,093–32,882). After excluding those with a history of congestive 
heart failure (6%), the study population consisted of 25,384, 24,292, 30,842, and 
30,551 individuals in 2000, 2001, 2002, and 2003, respectively.  

CVD risk—A history of CVD based on ICD-9 or Read codes was present in an 
average of 3,311 individuals (12% of the study population). In the more sensitive 
strategy, which included free text searching, the percentage of the study population 
with a history of CVD nearly doubled (to 21%).  

Among those without a history of CVD (based on ICD-9 or Read codes), absolute 
CVD risk could be calculated for 21% of patients in 2000, 22% in 2001, 24% in 2002, 
and 27% in 2003. This left two-thirds of people with an unknown CVD risk status 
(i.e. neither a history of CVD nor a calculable CVD risk).  

Using more sensitive methods for detecting a history of CVD and CHF, and imputing 
the values of systolic BP or TC:HDL ratio, increased the percentage of people with an 
estimable CVD risk from 33% to 53%. Those with an estimable CVD risk were more 
likely to be older, have lower TC:HDL ratios, be smokers, have diabetes, and be CSC 
or HUHC holders. These results were consistent when more sensitive methods for 
detecting history of CVD and CHF were used, and when systolic BP and TC:HDL 
ratio were imputed (only done for 2001–2003 inclusive). 

Medication use by absolute risk—The percentage of patients with CVD risk ≥15% 
that were prescribed both medications increased by about 5% a year between 2000 
and 2003 (from 25% to 39%) (Table 1).  

 

Table 1. Percentage of people prescribed combination medication, by year and 

CVD risk category 
 

5-year CVD risk  >15%*—% (n/N) <15%—%(n/N) 

2000 
2001 
2002 
2003 

25 (1240/4940) 
28 (1134/4044) 
35 (1774/5105) 
39 (1831/4677) 

12 (436/3494) 
17 (588/3520) 
22 (1069/4949) 
24 (1391/5722) 

*History of CVD or calculated risk. 
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Among those with CVD risk ≥15%, patients with a history of CVD were more likely 
to be prescribed combination medication than those without a history but with a 

calculated CVD risk ≥15% (Table 2).  

 

Table 2. Percentage of people prescribed combination medication, by year and 

CVD risk category 
 

5-year CVD 

risk 

History of CVD 

% (n/N) 

>20%* 

% (n/N) 

>15–20%*  

% (n/N) 

>10–15%*  

% (n/N) 

>5–<10%* 

% (n/N) 

<5%* 

% (n/N) 
2000 
2001 
2002 
2003 

28 (1069/3855) 
32 (905/2869) 
38 (1295/3442) 
42 (1293/3079) 

16 (91/570) 
20 (120/590) 
29 (242/840) 
35 (264/750) 

16 (80/515) 
19 (109/585) 
29 (237/823) 
32 (274/848) 

14 (145/1008) 
21 (207/982) 
27 (385/1413) 
32 (463/1458) 

14 (211/1507) 
18 (278/1534) 
24 (507/2120) 
25 (646/2547) 

8 (80/979) 
10 (103/1004) 
13 (177/1416) 
16 (282/1717) 

*Calculated. 

 

The trend in the increase in prescribing of combination therapy was statistically 
significant across all CVD risk groups (Figure 1).  

 

Figure 1. Percentage prescribed combination therapy by 5-year CVD risk group, 

by year 
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Over the same time period, the proportion of patients receiving BP-lowering therapy 
increased slightly and those receiving cholesterol-lowering therapy increased to a 
greater extent, across all CVD risk groups (trend statistically significant for BP- and 
cholesterol-lowering therapy separately as well as in combination). For example, for 
those with a history of CVD the percentage of patients receiving BP-lowering therapy 
increased from 67 to 70% from 2000 to 2003, whereas the percentage receiving 
cholesterol-lowering therapy over the same time period increased from 33 to 47%.  

When more sensitive methods were used for detecting history of CVD and CHF, and 
when missing systolic BP and TC:HDL ratio were imputed, the observed trends were 
comparable but the treatment gaps were even larger. 

Predictors of medication use—In univariate analysis, medication use (combination 
medication and BP- and cholesterol-lowering medications separately) was 

significantly greater among groups with 5-year CVD risk ≥7.5% than those with CVD 
risk <7.5% in 2001–2003. History of CVD was more strongly associated with 

combination therapy prescribing than calculated CVD risk ≥15% over the same time 
period (Table 3).  

 

Table 3. Association between combination therapy and 5-year CVD risk group, 

by year (univariate and multivariate analysis) 
 

5-year CVD risk group History of CVD Calculated risk 

≥15% 

Calculated risk 

≥7.5–<15% 

Calculated risk 

<7.5% 

2001 Unadjusted OR 
(95% CI) 

3.0 (2.5–3.5) 1.6 (1.3–1.9) 1.6 (1.4–2.0) 1.0  
p<0.001 

Adjusted* OR 
(95% CI) 

2.8 (2.3–3.3) 1.4 (1.1–1.7) 1.6 (1.3–1.9) 1.0 
p<0.001 

2002 Unadjusted OR 
(95% CI) 

3.0 (2.6–3.4) 2.0 (1.7–2.3) 1.8 (1.6–2.1) 1.0 
p<0.001 

Adjusted* OR 
(95% CI) 

2.8 (2.5–3.2) 1.9 (1.6–2.2) 1.8 (1.5–2.0) 1.0 
p<0.001 

2003 Unadjusted OR 
(95% CI) 

2.9 (2.6–3.3) 2.1 (1.8–2.3) 1.7 (1.5–1.9) 1.0 
p<0.001 

Adjusted* OR 
(95% CI) 

2.6 (2.3–2.9) 1.8 (1.6–2.1) 1.6 (1.4–1.8) 1.0 
p<0.001 

*Adjusted for NZDep2001, CSC status, and HUHC status if statistically significant association (p<0.05) (Model 1). 

 

In multivariate analysis (model 1), the prescription of combination medication was 
significantly more likely among all CVD risk groups with CVD risk of at least 7.5%; 
history of CVD was the strongest predictor of prescription for combination therapy 
(Table 3).  

People with calculated CVD risk ≥15% were no more likely to be prescribed 
combination therapy than those with calculated CVD risk 7.5–<15%. CSC status was 
the other consistent predictor of prescription for combination therapy in 2001-2003 in 
the main analysis (those with a CSC were more likely to be prescribed combination 
therapy than those who did not have one).  
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In the other multivariate model (2), men, older people (≥55 years in 2001; ≥65 years 
in 2002 and 2003), those with lower TC:HDL ratios and those with a CSC or HUHC 
were more likely to be prescribed combination medication in 2001–2003.  

Comparable results were achieved for the univariate and multivariate analyses using 
more sensitive methods for detecting history of CVD and CHF, using a broader 
definition of BP-lowering medications and imputing systolic BP and TC:HDL ratio.  

Discussion  

CVD risk could only be estimated for a third of the study population. While this 
increased when a more sensitive definition of CVD and CHF were used and when 
systolic BP and TC:HDL values were imputed, a significant risk factor documentation 
gap (almost half of the study population) persisted. This is despite guidelines from the 
1990s recommending regular measurement of BP and cholesterol in adults.5–7 Other 
NZ studies have also demonstrated sizeable gaps in CVD risk factor documentation.8–

10  

In 2000, prescription of combination therapy occurred in 28% of people with 
established vascular disease and 14-16% of people without vascular disease but with a 
5-year CVD risk over 5%. From 2000 to 2003, the treatment of all patient groups with 
a 5-year CVD risk of >10% (vascular history or not) increased by about 4% per year. 
Those in the 5–10% CVD risk bracket increased treatment by about 3% per year.  

When more sensitive methods were used for detecting history of CVD and CHF, and 
when missing systolic BP and TC:HDL ratio were imputed, the observed trends were 
comparable but the treatment gaps were even larger. Of all people prescribed 

combination therapy, only 57% had CVD risk ≥15% in 2003 (62% in 2002, 66% in 
2001, 74% in 2000).  

While it was only in 2003 that advice for the management of all CVD risk factors in 
the prevention of CVD was integrated into an official New Zealand guideline,3 
guidelines from as early as 1992 emphasised the importance of basing CVD treatment 
decisions on absolute CVD risk5 and the updated risk-benefit prediction guide in 2000 
showed the clear benefit of prescribing BP- and cholesterol-lowering medication for 

those with CV risk ≥15%.11 Further, by April 2002 special authority requirements for 
simvastatin had been removed.12  

This study uses a pre-existing national database to retrospectively analyse electronic 
primary care records, employing the same methods as an earlier study to establish 
trends in the prescription of cardiovascular preventive medications in primary care. 
Data were supplied by self-selected GPs.  

The Dunedin RNZCGP Research Unit found that, compared to data from a random 
sample of GPs, data from the Research Unit had comparable patient morbidity and 
prescribing, but reduced rates of laboratory investigation.13 These results are therefore 
likely to be generalisable to other GPs in New Zealand.  

As with the earlier analysis,1 the level of missing data was very high. One factor that 
may have contributed to this was that, for many practices, when study data were input 
into general practice records, there was no file structure to allow for the systematic 
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recording of variables in the Framingham risk equation (such as BP, cholesterol). This 
shortfall has since been remedied by the addition of a “measurements” file.  

It was hoped to augment the earlier analysis by including ethnicity data. However, 
this variable was not included in this analysis because ethnicity was: 1) often missing 
(e.g. 22% of records in 2001), 2) inconsistently coded (e.g. 11% of records in 2007 
used letters instead of the Statistics New Zealand numerical code system) and 3) 
obtained from different sources with different ethnicity outputs (prioritised ethnicity 
obtained from National Health Index database; first recorded ethnicity obtained from 
general practice records).  

A major limitation of this article is that data beyond 2003 were not available. Options 
for obtaining nationally representative prescription data include the Dunedin 
RNZCGP Research Unit database, the Diabetes Cohort Study and the PREDICT 
database.  

While the Dunedin RNZCGP Research Unit database has the advantage of providing 
access to data that is not part of an intervention to improve CVD risk assessment and 
management (as is the case with the Diabetes Cohort Study and the South Link Health 
Diabetes Register—which collect data from the Diabetes Get Checked 
programme,14,15 and the PREDICT database—which collects data as part of an 
integrated electronic decision support programme16) additional funding is required to 
enable data extraction and maintenance of this database beyond 2003.  

Advantages of the Diabetes Cohort Study and PREDICT database over the Dunedin 
RNZCGP Research Unit database are that their collection of ethnicity data is more 
reliable,14,17 and they are both now collecting data on the use of aspirin, in addition to 
BP- and cholesterol-lowering medication (Personal communication, Sue Wells and C 
Raina Elley, 2007).  

An additional potential source of such information is District Health Boards New 
Zealand (DHBNZ)’s Primary Health Organisation (PHO) Performance Programme, 

which has included the proportion of people with CVD risk ≥15% prescribed statins 
as one of their clinical performance indicators since 1 July 2007.18 However, clinical 
performance indicator information is not yet publicly available.  

The RNZCGP Research Unit databases were in 2003 the most comprehensive data 
source for all conditions encountered in primary care settings in New Zealand. A 
number of strategies have been used to facilitate systematic, population-based CVD 
risk assessment and management. These approaches have ranged from a focus on 
patients (e.g. PHARMAC’s One Heart, Many Lives social marketing campaign19), 
practitioners (e.g. implementation of PREDICTTM electronic clinical decision 
support16), administration (e.g. systems changes and audit as part of the Bold Promise 
Project9) to a focus on economics (e.g. DHBNZ’s PHO Performance Programme18).  

The cardiovascular polypill is an additional strategy that is being developed as a 
method of increasing the proportion of people with indications for cardiovascular 
preventive medications who are prescribed and take them.20  

Systematic, population-based collection, analysis and dissemination of data on the 
prescription of cardiovascular preventive medication by CVD risk is required to 
monitor the effectiveness of all of these strategies. The usefulness of such data will be 
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optimised if it is provided in a timely fashion and on an ongoing basis and includes 
feedback and encouragement to those who record the data in the first place.  
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Preventing strokes: the assessment and management of 

people with transient ischaemic attack 

John Gommans, P Alan Barber, John Fink  

Abstract  

This review is a summary of the New Zealand guideline for the management of 
Transient Ischaemic Attack (TIA). TIA is a medical emergency and warrants urgent 
attention. The risk of early stroke following TIA may be as high as 12% at 7 days, and 
20% at 90 days, with half of these strokes occurring within the first 48 hours.  

All people with suspected TIA should be assessed at initial point of health care 
contact for their risk of stroke. Diagnosis of TIA is more likely to be correct if the 
history confirms: sudden onset of symptoms, with maximal neurological deficit at 
onset; symptoms typical of focal loss of brain function such as unilateral weakness or 
speech disturbance; and rapid recovery, usually within 30–60 minutes. The ABCD2 
score is a tool that assists with diagnosis and identifies people most at risk of stroke 
after TIA. People at high risk of stroke require urgent specialist assessment as soon as 
possible but definitely within 24 hours. This includes those with ABCD2 scores of 4 
or more, crescendo TIAs, atrial fibrillation, or who are taking anticoagulants. People 
at low risk usually require specialist assessment and investigations within 7 days. This 
includes those with ABCD2 scores of less than 4 or those who present more than one 
week after TIA symptoms.  

As soon as the diagnosis is confirmed, all people with TIA should have their risk 
factors addressed and be established on an appropriate individual combination of 
secondary prevention measures including anti-platelet agents, blood pressure-
lowering therapy, statin, warfarin (if atrial fibrillation or other cardiac source of 
emboli), and nicotine replacement therapy or other smoking cessation aid. Urgent 
assessment and intervention in TIA clinics has been shown to reduce the risk of stroke 
after TIA by up to 80%. Follow-up, either in primary or secondary care, should occur 
within 1 month so that medication and other risk factor modification can be 
reassessed. 

Stroke is a leading cause of death and the major cause of long term adult disability in 
New Zealand (NZ). The impact on individuals and their families/whānau and 
caregivers is substantial as approximately one-third of people with stroke will die 
within the first 12 months and one-third will be reliant on others for assistance with 
activities of daily living.1 Moreover, Demographic changes in NZ are likely to result 
in an increase in both stroke incidence and prevalence over coming decades.2 

Transient ischaemic attack (TIA) is defined as stroke symptoms and signs that resolve 
within 24 hours.3 About 25% of people with ischaemic stroke have a preceding or 
warning TIA.2 The risk of stroke following TIA is greatest in the first 48 hours and 
urgent specialist assessment and initiation of treatments may prevent many of these 
strokes.4–6  
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The Ministry of Health’s Diabetes and Cardiovascular Disease Quality Improvement 
Plan identified a number of issues potentially affecting NZ’s ability to achieve 
appropriate early assessment and intervention after TIA, and prevent stroke.2 An up-
to-date TIA guideline was recommended.  

This review summarises the New Zealand Guideline for the Assessment and 

Management of People with Recent Transient Ischaemic Attack (Table 1).7 A brief 
User Guide is also available.8 These provide general guidance to health professionals 
and service providers and may not be appropriate for use in all situations. Healthcare 
providers will need to use clinical judgment to decide whether or not to apply 
guideline recommendations regarding assessments and interventions, and must 
consider the wishes of the patient, the individual patient circumstances, their clinical 
expertise, and available resources. 

Method 

For full details regarding development of the guideline readers should refer to the guideline.7 In 
summary the authors reviewed international and NZ guidelines relating to stroke and TIA published in 
the last 10 years. In addition a literature search using “MEDLINE with full text” was done on 24 July 
2008 for all articles published since 2005 on the topics “transient ischaemic attack” and “TIA” to 
identify recent evidence that may not have been included in these guidelines.  

Guideline drafts were circulated during July and August 2008 to a NZ TIA Guideline advisory group, 
and NZ and international colleagues for comment and peer review. The NZ advisory group included 
representatives from people with stroke and TIA, patient support groups, Māori and Pacific people; and 
health practitioners working in primary care, ambulance services, emergency medicine, and internal 
medicine. Others consulted included PHARMAC (the NZ Government’s pharmaceutical funding 
agency) and DHB NZ, representing District Health Boards (DHB).  

Following receipt of feedback, the guideline was then finalised by the authors and released on 24 
October 2008 by the Stroke Foundation of New Zealand.  

Diagnosis of TIA 

Diagnosis of TIA in primary care and emergency departments can be problematic and 
is likely to be only 50 to 80% accurate with frequent over-diagnosis.6,9,10  

An incorrect diagnosis of TIA matters as it may expose a person to unnecessary 
investigations and interventions; cause anxiety regarding risk of stroke or other 
cardiovascular events; and impact on a person’s work, driving, travel plans or ability 
to obtain insurance. 

A diagnosis of TIA is more likely to be correct if history confirms sudden onset of 
neurological symptoms with maximal deficit at onset of symptoms, which then 
rapidly resolve, usually within 30–60 minutes. Any progressive onset or a march of 
symptoms from one part of the body to another is more suggestive of epilepsy (if fast, 
over seconds to 1–2 minutes) or migraine (if slow, over several minutes).  

Typical symptoms of a TIA involve loss of focal neurological function such as 
unilateral loss of movement or sensation, or loss of speech or vision (Table 2). 
Symptoms of generalised disturbance of neurological function such as faints, 
generalised weakness or numbness, bilateral blurred vision, isolated dizziness, 
confusion (unless mistaken for dysphasia), and “funny turns” are rarely due to TIA, 
unless also accompanied by focal symptoms. Similarly TIAs rarely cause “positive” 
symptoms such as pins and needles, limb shaking, or scintillating visual field 
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abnormalities. Hypoglycaemia should always be excluded in people presenting with 
sudden onset of neurological symptoms. 

 

Table 1. Key messages
7 

 

TIA is a medical emergency  

People with TIA are at high risk of early stroke and warrant urgent attention 

• This risk can be as high as 12% at 7 days and 20% at 90 days. 

• About half of these strokes will occur within the first 48 hours after TIA. 

• Up to 85% of strokes that follow TIA will be fatal or disabling. 

ABCD2 tool can identify people with TIA most at risk 

Usually those with unilateral weakness and/or speech disturbance, especially if symptoms are 
prolonged. 

Diagnosis of TIA is more likely to be correct if the history confirms 

• Sudden onset of symptoms, with maximal neurological deficit at onset.  

• Symptoms typical of focal loss of brain function such as unilateral weakness or speech 
disturbance. 

• Rapid recovery of symptoms, usually within 30–60 minutes.  

Urgent assessment and intervention reduces the risk of stroke after TIA 

Aspirin should be started immediately if fully recovered and no contraindications; 300mg stat if aspirin 
naïve and 75–150mg daily. 
Risk assessment. All people with suspected TIA should be assessed at initial point of health care 
contact for their risk of stroke, including their ABCD2 score. 
People at high risk:  

• Include those with ABCD2 scores of 4 or more, crescendo TIAs, atrial fibrillation or who are 
taking anticoagulants.  

• Require urgent specialist assessment as soon as possible but definitely within 24 hours. 
People at low risk: 

• Include those with ABCD2 scores of less than 4 or those who present more than one week 
after TIA symptoms.  

• Require specialist assessment and investigations within 7 days.  

• If the treating doctor is confident of the diagnosis of TIA, has ready access to brain and 
carotid imaging and can initiate treatment, then specialist review may not be required. 

Secondary prevention. As soon as the diagnosis is confirmed all people with TIA should have their 
risk factors addressed and be established on an appropriate individual combination of secondary 
prevention measures including:  

• Anti-platelet agent(s)—aspirin, aspirin plus dipyridamole or clopidogrel. 

• Blood pressure-lowering therapy. 

• Statin. 

• Warfarin—if atrial fibrillation or other cardiac source of emboli. 

• Nicotine replacement therapy or other smoking cessation aid. 

• Carotid endarterectomy in selected patients 
Follow-up should occur, either in primary or secondary care, within one month so that medication and 
other risk factor modification can be reassessed. 

 



 

 
NZMJ 24 April 2009, Vol 122 No 1293; ISSN 1175 8716 Page 53 of 96 
URL: http://www.nzma.org.nz/journal/122-1293/3556/ ©NZMA 

  

 

Table 2. TIA symptoms
9,11

 
 

Typical symptoms of TIA 

 

Not typical of TIA  

(If occur in isolation, without typical symptoms) 

Unilateral weakness—face, arm, leg Confusion (note: exclude dysphasia) 
Unilateral altered sensation Impaired consciousness or syncope 
Dysphasia Dizziness or light headedness 
Monocular blindness Generalised weakness or sensory symptoms 
Hemianopia Bilateral blurred vision or scintillating scotoma 
 Incontinence—bladder or bowel 
 Amnesia 

Note: Ataxia, vertigo, dysphagia, dysarthria, and sensory symptoms to part of one limb or the face may be 
consistent with TIA if they occur in conjunction with other typical symptoms. 

 

Table 3. TIA differential diagnosis
6,9 

 

• Migraine aura, with or without headache 

• Hypotension and/or syncope 

• Transient episodes of non focal symptoms such as confusion 

• Peripheral vestibular disorders (isolated vertigo ± secondary nausea and ataxia) 

• Partial (focal) epileptic seizures 

• Anxiety and/or hyperventilation 

• Transient global amnesia 

• Drop attacks (sudden transient loss of postural tone causing falls) 

• Hypoglycaemia 

 

Risk of stroke after TIA 

People with TIA are at risk of stroke and other cardiovascular events including 
myocardial infarction and sudden death. This risk can be as high as 12% at 7 days and 
20% at 90 days.12–14 About half of these strokes will occur within the first 48 hours 
and up to 85% of strokes that follow TIA will be fatal or disabling.4,13 This risk is 
higher than that for chest pain. TIA warrants urgent attention. 

All people with suspected TIA should have a full assessment that includes 
determination of their stroke risk, using the ABCD2 tool, at the initial point of health 
care contact whether first seen in primary or secondary care (Table 4). The ABCD2 
score can identify those most at risk of stroke following TIA; usually those with 
unilateral weakness and/or speech disturbance, especially if symptoms are 
prolonged.4,15  

Use of the ABCD2 tool also facilitates accurate diagnosis as it identifies people who 
are more likely to have a true TIA.4,16 This is because its discriminating factors 
include symptoms and signs commonly seen in definite TIAs such as unilateral 
weakness and speech disturbance, and the focus on neurological symptoms of longer 
duration excludes most people with seizures and syncope. Furthermore, older people, 
and those with high blood pressure and/or diabetes are more likely to have 
cerebrovascular disease.  
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Table 4. ABCD2 tool for stroke risk after TIA
4
 

 

 ABCD2 items (score: 0–7) Points 

A Age: ≥60 years 1 

B Blood pressure: ≥140/90mm Hg  1 

C Clinical features: 
-unilateral weakness or 
-speech impairment without weakness 

 
2 
1 

D Duration of symptoms: 
>60 minutes or 
10–59 minutes 

 
2 
1 

D Diabetes: (on medication/insulin) 1 

 

Table 5. Stroke risk according to ABCD2 scores
4 

 

ABCD2 score: 0–3 4–5 6–7 

Proportion of all TIAs 34% 45% 21% 

Stroke risk (%) at: 
-2 days  
-7 days 
-90 days 

 
1.0 
1.2 
3.1 

 
4.1 
5.9 
9.8 

 
8.1 

11.7 
17.8 

 

It is important that clinicians recognise that the ABCD2 tool is an aid to and not a 
substitute for clinical decision making in individual patients. Other factors not 
included in the ABCD2 tool also contribute to an increased risk of stroke (Table 6). 
High risk groups include people with persistent symptoms when first seen, ABCD2 
score of 4 or more, crescendo TIAs (two or more TIAs within a week), atrial 
fibrillation or who are already on anticoagulation therapy. Lower risk is indicated by 
an ABCD2 score of 3 or less, or late presentation such as more than 1 week after their 
last TIA. 

 

Table 6. Risk of stroke following TIA
7 

 

HIGH risk is indicated by any of the following: 

Active TIA—all people who still have symptoms when seen as they may be having a stroke. 

ABCD2 score of 4 or more—especially those seen within 48 hours of their TIA or with highest 
ABCD2 scores (6 or 7) as these people are at substantial risk of early stroke. 
Crescendo TIAs—people with two or more TIAs within a week are acutely unstable and at high risk 
of early stroke. 
Atrial fibrillation—people with atrial fibrillation are at risk of cardioembolic stroke and may require 
urgent anticoagulation. 
Anticoagulation—people who are already on anticoagulation require urgent specialist review for brain 
imaging and treatment modification.  

LOW risk is indicated by any of the following: 

ABCD2 score of 3 or less—these people are at low risk of early stroke, about 1 in a 100 by 1 week and 
1 in 30 by 90 days. 
People who present late (after one week)—after their TIA are at lower risk, as two-thirds of early 
strokes will have already occurred by this period. 
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Urgency of assessment 

The most cost-effective service is immediate specialist assessment for all people 
identified as high risk (a 7-day stroke risk of >4%) including those with an ABCD2 
score of 4 or more.3 Therefore, the urgency of assessment should be according to an 
individual’s risk of stroke (Table 5). Most people at high risk should be transferred 
urgently to hospital to facilitate rapid specialist assessment and treatment within 24 
hours; preferably to an open-access specialist TIA clinic or a short stay unit.7,17  

Most people at low risk of stroke may initially be managed in the community and 
referred to a specialist clinic, and should be seen within 7 days.7 If the treating doctor 
has ready access to brain and carotid imaging, and is confident about the diagnosis 
and implementing recommended treatments, then some people with TIA who are 
assessed as low risk may not require specialist review.7  

Based on a generally accepted figure of $50,000 per new stroke in direct health costs 
funded by District Health Boards (DHBs), a relatively low number of strokes need to 
be prevented after TIA to justify intensification of services for people with TIA.2 Each 
DHB should have locally agreed protocols for the assessment and management of 
people with recent TIA, irrespective of where they are initially seen.7  

Investigations 

Vascular risk factors—All people with TIA should be assessed for vascular risk 
factors at their first assessment including; hypertension, atrial fibrillation, ischaemic 
heart disease and/or peripheral vascular disease, diabetes, cholesterol, smoking 
history, and alcohol consumption.  

Routine investigations—Investigations are necessary to exclude other diagnoses and 
to determine the potential cause of the event (Table 7). Further investigations may be 
warranted if clinical history, imaging and routine investigations do not adequately 
identify the underlying cause. 

 

Table 7. Routine investigations for TIA
17,18 

 

Investigation Purpose 

Electrocardiogram 
Full Blood Count 
Renal function and electrolytes 
Cholesterol 
Glucose 
ESR or CRP (selected people) 

Atrial Fibrillation, myocardial infarction 
Polycythaemia, thrombocytosis 
Renal impairment, potential medication reactions 
Vascular risk factor assessment, monitor targets 
Vascular risk factor assessment, hypoglycaemia 
Giant cell arteritis, vasculitis 

 

Brain imaging—All people with TIA should have brain imaging, either magnetic 
resonance imaging (MRI) or computerised tomography (CT).7 If at high stroke risk 
this should be done urgently, but certainly within 24 hours. If low stroke risk this 
should be done within 7 days.7 CT imaging is widely available, reliably identifies 
many diagnoses that mimic TIA and should be undertaken early in all patients.17 
However, MRI with diffusion weighted imaging is the imaging strategy of choice and 
can detect ischaemic changes consistent with infarction in up to two thirds of those 
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with TIA.3,18 Patients with severe comorbidities may not be appropriate for scanning 
if the results would not change management.3  

Carotid imaging—Carotid imaging is recommended for people with anterior 
circulation TIA symptoms such as dysphasia, transient monocular blindness, and most 
with unilateral weakness, if they are fit for surgery.18 Carotid imaging should be done 
in appropriate people within 1 day if high risk or 7 days if low risk.7  

Secondary prevention measures 

Several interventions are of proven effectiveness in preventing stroke and other 
cardiovascular events after a TIA. Assuming that these effects are independent, use of 
these interventions in appropriate people following TIA or stroke have been predicted 
to reduce the long-term group risk of recurrent stroke by up to 80%. Analysis gives an 
estimated number needed to treat (NNT) of about 5 at 5 years and 3 at 10 years.19 
There is evidence that initiating secondary stroke prevention therapies in hospital 
results in high rates of adherence to therapy at follow-up.20  

Although the high risk of stroke early after TIA indicates a need for urgent diagnostic 
workup and rapid intervention to prevent further events, to date there are no large 
randomised trials of urgent treatments after TIA. However, meta-analysis confirms 
that urgent assessment and intervention by specialised stroke services is associated 
with the lowest risk of early stroke.21  

Recent studies also confirm that it is feasible to reorganise or create services that 
facilitate urgent assessment and early initiation of secondary preventative therapy, and 
that by doing so the risk of stroke after TIA may be significantly reduced, possibly by 
as much as 80%.5,6 

The following recommendations should be considered for all people after TIA but 
treatment decisions must be tailored to the needs of individuals. For example some 
people may not be able to tolerate all recommended therapies and the long term goal 
of reducing future cardiovascular events must be balanced against potential immediate 
hazards of therapies such as bleeding, falls and fractures, delirium, and electrolyte 
disturbances. 

Begin Early Aggressive Treatment to “BEAT” TIA—Treatment must be initiated 
at first contact whether the person with TIA attends their GP, emergency department, 
out-of-hours medical centre, or similar providers. Follow-up is recommended, either 
in primary or secondary care, within 1 month so that medication and other risk factor 
modification can be reassessed.22 

Behaviour change and lifestyle modification—Every person with TIA should be 
assessed and informed of their risk factors for stroke and other cardiovascular events, 
and possible strategies to modify these. This includes; assistance with smoking 
cessation via nicotine replacement therapy, other replacement aid and/or behavioural 
therapy; a diet that is low in fat and sodium, but high in fruit and vegetables; a weight-
reducing diet for people with an elevated body mass index; increasing regular exercise 
and physical activity; and avoiding excessive alcohol consumption.7,18 For Māori and 
Pacific people, involvement of whānau and culturally appropriate service providers is 
advised, where these are available. 
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Anti-platelet agents—Aspirin remains the cheapest and most widely used anti-
platelet agent and is recommended for all people with suspected TIA unless 
contraindicated; 300 mg stat if aspirin naïve and 75–150 mg daily.7  

If the person has fully recovered, it is reasonable to start aspirin pending brain 
imaging due to the high risk of early stroke, as 99% of strokes after TIA are ischaemic 
and intracerebral haemorrhage (ICH) rarely causes TIA.3,4 Furthermore, inadvertent 
short-term use of aspirin in stroke patients subsequently shown to have ICH has not 
been shown to cause harm.23  

If TIA occurs in a person already on aspirin, either add dipyridamole or change to 
clopidogrel. Aspirin plus modified release dipyridamole twice daily and clopidogrel 
alone are more effective than aspirin alone, although the numbers needed to treat 
(NNT) are greater than 100 to obtain benefit above aspirin alone.17  

Dipyridamole is funded by PHARMAC as a 150mg SR tablet in NZ whereas 
available evidence supports a 200 mg modified release dose given twice daily.24 
There is a significant dropout rate with dipyridamole therapy due largely to headache. 
Adherence may be improved if people are advised that side effects may resolve after 
several days therapy or if dose is temporarily reduced and reintroduced gradually, for 
example using dipyridamole 150 mg SR once daily at night for 1 week before 
increasing to twice daily. 

Clopidogrel alone is as effective as combination aspirin plus dipyridamole, and is 
better tolerated.25 The recommended dose is 300 mg stat and 75 mg daily. At the time 
of writing, PHARMAC special authority approval is required for funding of 
clopidogrel. Some people may choose to pay for clopidogrel.  

Anticoagulation—Warfarin is recommended for every person with TIA if atrial 
fibrillation (paroxysmal or permanent) or other cardiac source of emboli is identified, 
unless contraindicated.7 Brain imaging must be done first to exclude haemorrhage or 
other pathology. The potential risks and benefits of anticoagulation therapy should be 
discussed with the person and where appropriate their family/whānau, and this 
discussion and its outcome should be documented. A target INR of 2.5 (range 2–3) is 
recommended. 

Blood pressure-lowering treatments—All people with TIA, either normotensive or 
hypertensive, should receive blood pressure-lowering therapy, unless contraindicated 
by symptomatic hypotension.3,7,17 Treatment should be initiated at first contact but BP 
should not be lowered rapidly.  

More than one drug is frequently required to lower BP to optimum levels and an 
ACE-inhibitor with a thiazide diuretic is an appropriate combination. The absolute 
target BP level is uncertain and should be individualised, but benefit has been 
associated with an average reduction of about 10/5 mmHg, and normal BP levels have 
been defined as <120/80 mmHg.17  

Individual blood pressure targets should take into account the number and dose of 
medications as well as comorbidities and frailty, especially in older people.  

Cholesterol-lowering treatment: Therapy with a statin is recommended for all 
people after TIA.7 At the time of writing, PHARMAC funds simvastatin as initial 
statin therapy in NZ. The recommended starting dose is 40 mg, although a lower dose 
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(20 mg and titrate up) may be more appropriate in older people or those with frailty. 
PHARMAC special authority approval is required for more intensive therapy with 
atorvastatin 80 mg daily. Benefit occurs even in those with normal baseline 
cholesterol. The LDL cholesterol (optimal level <2.5 mmol/L) should be used to 
monitor therapy. 

Carotid surgery—People with TIA who have at least 50% symptomatic carotid 
stenosis should be assessed and if a surgical candidate, be referred for carotid 
endarterectomy (CEA) within 1 week (one day if high risk), and receive treatment 
within a maximum of 2 weeks of onset of symptoms.7  

The benefit from CEA is highly dependent on time since the presenting symptom and 
the degree of stenosis. The absolute risk reduction from CEA is reduced by half if 
surgery is delayed beyond 2 weeks and further reduced by half if it is delayed beyond 
4 weeks.26 The benefit of CEA is substantial for people with 70–99% stenosis of the 
symptomatic internal carotid artery with NNT of 6 to prevent one ipsilateral stroke, or 
any stroke or surgical death.26  

The benefit from CEA is much lower in patients with 50–69% stenosis; NNT 24 to 
prevent one ipislateral ischaemic stroke, or 14 to prevent one stroke of any origin, 
including surgical death.26 

Driving advice 

All people with TIA should have their driving status assessed and be advised about 
the impact of their TIA on their ability to drive; this advice should be documented 
(Table 8). Heath practitioners should refer to the Land Transport NZ document 
Medical Aspects of Fitness to Drive for full advice regarding driving after a TIA, 
which is also available online.27  

 

Table 8: Summary of recommendations for driving after TIA
27 

 

Private licence—generally class 1 (private motor vehicles) or class 6 (any motorcycle) 
Single TIA: No driving for minimum one month after a single TIA. 
Multiple TIAs: No driving for a minimum three months provided the condition has been adequately investigated and 
treated. 

Vocational licence—generally classes 2–5 (heavy commercial motor vehicles including those towing trailers) and/or a 
P, V, I or O licence endorsement  
Single TIA: No driving for a minimum six months and only if the cause has been identified and satisfactorily treated, 
including a specialist medical assessment. Note these people may resume private vehicle driving after minimum one 
month. 
Multiple TIAs: People should not return to vocational driving. However, the Director of Land Transport may consider 
granting a licence 12 months after the last attack if an appropriate specialist report supports such an application. 

 

Summary 

People with recent TIA are at risk of stroke and other cardiovascular events, and those 
identified as at high risk should be managed as a medical emergency. Urgent 
specialist assessment and rapid initiation of secondary prevention measures can 
prevent strokes. Begin Early Aggressive Treatment to BEAT TIA. Based on a 
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generally accepted figure of $50,000 per new stroke in direct health costs funded by 
District Health Boards (DHBs), a relatively low number of strokes need to be 
prevented after TIA to justify intensification of services for people with TIA. The full 
guideline and user guides are freely available at www.stroke.org.nz  
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Number-8-wire ethics: a New Zealand ethics committee’s 

response to lengthy international clinical trial information 

sheets 

Martin Tolich, Jonas Hapuku 

Abstract 

USA dominance of international clinical trials mandates complex and lengthy 
participant information sheets and limits the amount of scrutiny New Zealand ethics 
committees can have over information sheets form or content. This paper provides an 
alternative exemplar: a summary of a lengthy participant information sheet written in 
less than one page, inviting potential participants to read the lengthy document. The 
succinct invitation provides participants with sufficient information to decline to read 
the lengthy document or better informs the reading of the longer document. Equally, 
the one-page letter permits New Zealand ethics committees, researchers, study 
coordinators, and Māori consultation groups to comment and alter the informed 
consent process without compromising rigid FDA prescriptions for clinical trial 
research. 

The problem 

Are the use of lengthy 15 to 25-page participant information sheets best practice when 
recruiting New Zealanders into clinical research trials? Is there an alternative, simpler, 
consent process? The answer is both no, and maybe.  

New Zealand ethics committees are correct in thinking that little can be changed in 
these lengthy documents because a USA government agency dictates the format of the 
participant information sheets for their clinical trials.  

The FDA (US Food and Drug Administration) mandates a list of essential topics 
creating the lengthy and complex participant information sheet. For example, 
participant information sheets must include the following section headings as per US 

federal regulations.
1 

Research purpose and procedures: 

• Risks and discomforts 

• Potential benefits 

• Alternative procedures or treatment 

• Provisions for confidentiality 

• Research-related injury 

• Contacts for additional information 

• Voluntary participation and the right to discontinue participation 
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When appropriate, the consent document should describe the following additional 
information: 

• Unforeseeable risks 

• Termination of participation by the investigator 

• Additional costs 

• Consequences of discontinuing research participation 

• Notification of significant new findings 

• Approximate number of subjects 

Deviation from this format either prior to ethics review or in subsequent emendations 
can lead to the FDA invalidating a clinical trials result. Thus, the threat of a follow-up 
FDA audit intensifies the emphasis on jargon and legalese. Lengthy documents appear 
to be written in stone. 

The solution 

The author, a layperson, and multi-region health and disability ethics committee 
(MREC) chairperson (appointed by the Minister of Health) responded with a 
“number-8-wire” ethics alternative to the FDA mandated pro-forma. He suggested to 
his colleagues on the MREC an alternative two-part information exchange beginning 
with a brief customised statement of the research: a letter limited to one page, written 
for the participant summarising the key ideas of the 25-page participant information 
sheet.  

Part 2 of the information exchange was the standard lengthy participant information 
sheet. Tolich sought MREC permission to write to a number of clinical trial 
researchers providing them, gratis, with a customised one-page letter summarising 
their research  

The following one-page summary is an example of the type of letter written for New 
Zealand researchers. Their participant information sheet was twenty pages in length. 
The letter is based on an existing study but the names of the drug, the company and 
the ailment are fictitious. 

A study of the drug Jointeaz 

Dear Patient 

We are writing to you to inform you of a research project we are conducting on persons 
diagnosed with rheumatoid arthritis and invite you to read this one page letter briefly outlining 
the study. If you are interested to know more about the research and think you might like to 
take part, we will give you a more detailed information sheet to read before making your 
decision. 

DrugsRus, a drug company who have created a new drug called Jointeaz, sponsors the study. 
They want to know how effective the drug is in treating rheumatoid arthritis, as well as what 
its optimum dose is. The study will recruit 400 persons with rheumatoid arthritis in 75 
locations worldwide.  

These persons will be randomly assigned to one of four groups by a coin toss. One of these 
four groups will receive a placebo or dummy drug (a passive substance) while the other three 
groups are given different strength doses of Jointeaz. This way the researchers can compare 
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the placebo group to the other groups to determine if the drug has any effect at all. They can 
also compare what strength of dose provides the optimum benefit.  

The study lasts five years and requires you to return to the clinic to receive the trial drug or 
placebo via injection, and to take part in regular monitoring tests (i.e. blood tests) once a 
month in the first year, and once every three months in years two to five. This five-year study 
would require a long-term personal commitment on your part, so take the time to discuss this 
study with your friends, family, family doctor and the study doctor. Participation in this study 
is voluntary, which means there would be no payment for your participation.  

There are risks and benefits in this research. A benefit may result from developing a drug that 
may help reduce the pain and swelling in rheumatoid arthritis suffers’ joints. However, there 
is no certainty in this outcome. In addition, approximately quarter of the participants in this 
study will receive the placebo, the dummy drug for the first 14 weeks, and therefore will not 
receive any benefits the drug may provide. If you would like to know more about this study 
and what would be involved, we invite you to read the following information sheet.  

If you do not wish to know any more information, we thank you for considering participation. 
The following fifteen pages provide more in-depth details about the study, including what you 
would be required to do over the next five years, what additional tests would be required, and 
also the known and potential risks involved in taking the trial drug, should you wish to take 
part in the study.  

Yours sincerely 

The Study Doctor 

The MREC supported this initiative though they expressed concern that the one-page 
letter could be mistaken for the full participant information sheet. The author 
composed the one-page summary making it explicit to both researcher and participant 
that it was a means to an end, an invitation to read the longer document, it was not an 
end in itself.  

Cover letters sent to researchers explained that the one page letter was a trial, and they 
were not in any way required to use the summaries in their current research. 

Initial responses from these researchers were encouraging: researchers stated that the 
one-page summary accurately captured the main points of the study. One researcher 
responded candidly stating the utility of the one pager—as 35% of her patients usually 
did not read the participant information sheet. The one pager had passed its first trial, 
having the potential to inform consent. 

In 2007, the one-page letter of invitation was presented in the poster session at the 
New Zealand Association Clinical Researchers (NZAcres) annual conference, titled 
“Enhancing Informed Consent in 472 words.”  

At that point, the one-page letter concept—reproduced on A4 facsimiles for 
conference attendees—was taken into the clinical trial research community for wider 
circulation with researchers and other ethics committees. No systematic survey of 
opinion was sought, but the responses were unanimously positive. 

The results 

Wayne Mills2 (the Deputy Chair of the Northern X Health and Disability Ethics 
Committee) was supportive having used a similar summary page in his own mental 
health research 

Participant information sheets are so long and so dense that instead of it being "information" 
that assists informed consent it is actually "disinformation" in that what an individual really 
needs to know might be not read or retained because of the complexity/volume issue.  
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In our work with mental health clients we managed to negotiate an arrangement with some 
global multi-site sponsors that we be allowed to develop a simple one-page précis of the PIS 
that allowed the prospective trial subject and their supporting people to get an initial 
impression before then looking at more depth information should they choose to.  

We had these summaries prepared by mental health consumer advisors and found the response 
to these summaries to be universally positive. It is worth noting in passing that the initial 
negotiation with the sponsor was not easy as they were worried that the summary might 
become the "default" PIS. We accepted that was a risk but was not our intent, but also argued 
that it was even worse to have people agree to a detailed proposal they could not really 
understand. We believed, and I still believe, that the benefits of a consumer language 
summary far outweigh the risks. 

Hector Gonzales, a clinical trial coordinator for Cardiac Investigations, Auckland City 
Hospital described the innovation as useful. 

Very handy on the patient's and family member's point of view regarding an easy and quick 
read on the synopsis of a particular clinical study. I've been incorporating it to most of our 
current projects. The ethics committees also find it excellent to read prior to proceeding to 
read the lengthy participation sheets. 

Additional support for the one-page letter came from Australia and the USA. Ian Roos 
of Cancer Australia in his keynote address on informed consent (given at the 2007 
NHMRC Ethics Conference in Melbourne) highlighted the problems with a confusing 
informed consent process.  

Roos stated it is more important for potential participants to be given sufficient 
information for them to say no (they do not want to participate), than sufficient 
information to say yes. This equates to a null hypothesis: assume potential 
participants will say no, rather than yes. Roos (Personal Communication, 2007) 
judges the type of one-page plain language statement featured below as an innovative 
solution providing sufficient information for persons to say no, rather than yes.  

Joan Sieber, Editor of Journal of Empirical Research on Human Research Ethics 
received the poster enthusiastically, distributing the one pager widely to audiences in 
the US, including largely biomedical Ethics Committees at a meeting in Tennessee, 
and social/behavioural Ethics Committees at a meeting on resolving problems facing 
Committees within the University of California system.  

Sieber reported an overwhelmingly favourable response:  

Indeed, the problems experienced in New Zealand with U.S. FDA informed consent 
requirements are virtually identical to the problems experienced in the U.S with consent forms 
drafted by university lawyers to protect the institution (rather than human subjects). Twenty to 
forty pages of “informed consent” written in legalese are incomprehensible to subjects, who, 
moreover, do not even try to read them.  

A significant outcome generated by Tolich’s NZAcres poster presentation was 
unsolicited: Māori consultation at the Waikato District Health Board adopted the one-
page concept of their own volition requiring all researchers seeking their approval to 
provide a one-page summary prior to gaining approval.  

During 2007, clinical trial researchers began to submit one-page summaries of their 
lengthy information sheets as part of their normal ethics application made to the 
Multi-Region Health and Disability Committee.  
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The Manager of the Waikato DHB’s Māori Health Service (Te Puna Oranga) and 
member of the Kaumātua Kaunihera Research Sub-committee, Jonas Hapuku, 
explains the usefulness of the document for Māori:  

From a cultural perspective, the one pager has huge advantages providing us with a chance to 
increase Māori participation, to get them to put their hands up, especially in international 
studies. Local studies are less problematic, tending to have shorter, less complicated two-page 
information sheets.  

We find local researchers keen to use the one pager, as they themselves have witnessed 
participants struggling with the quantity of information. In itself, the one pager is not the full 
answer to problems with informed consent, however, ensuring researchers give due 
consideration in this regard to likely participants is vital. Also, to aid in attracting participants 
to be involved, research companies must consider what mediums they use to communicate 
information.  

We are now advocating for these companies to use technology to do this (e.g. use of DVD and 
computer links with our people). 

Independent of the problems experienced by MREC, a British initiative sponsored by 
the National Patient Safety Agency3 put forward a two-part participant information 
sheet model. Part 1 is similar to the number-8-wire model, and provides an overview 
of the study and Part 2 provided more detail. They write:  

[Part 1] should provide brief and clear information on the essential elements of the specific 
study: what the research is about, the condition or treatment under study, the voluntary nature 
of involvement, what will happen during and after the trial, what treatment may be withheld, 
the participant’s responsibilities, the potential risks, inconvenience or restrictions balanced 
against any possible benefits and the alternative(s).  

The goal of Part 1 is to allow the participant to decide whether the study is of interest 
to them and whether they wish to read and discuss it further: 

[Part 2] should contain additional information on factors such as confidentiality and data 
protection, communication with the GP, indemnity and compensation, publication, etc., which 
should, of course, be read and understood before the participant, decides whether they want to 
participate.  

Conclusion 

Empirical research on whether the one-page summary enhances the informed consent 
process is still in development. Anecdotally it is known that study coordinators, ethics 
committees, researchers, and Māori consultation groups perceive a utility for the one 
pager.  

The one pager is an innovative response allowing local groups to voice concerns with 
the informed consent process without overriding FDA mandates for participant 
information sheets.  

The one-page summary mirrors the two-part British model. Because the one pager 
includes only the most relevant information in a more user-friendly format those 
commenting above say publicly the one pager actually gives more information than a 
document so long and complex it remains unread.  

Most importantly, as Ian Roos (Cancer Australia) states the one pager gives the 
patient enough information to say no, at first, rather than yes. The one pager is a New 
Zealand solution, allowing local ethics committees, study coordinators and the Māori 
consultation process to facilitate their desire to comment on how researchers invite 
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New Zealand participants to take part in research. Anecdotally the one pager does 
inform consent. Empirical research should follow. 
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AV conduction block and proximal myopathy induced by 

Gee’s cough linctus 

Ben Griffiths, Lisa Willms, Sisira Jayathissa 

We report a case of cardiac toxicity and myopathy from abuse of Gee’s linctus and 
review the literature. 

Case report 

A 49-year-old woman with a history of chronic abdominal pain with multiple 
previous abdominal surgeries, depression, and diazepam dependence presented to our 
emergency department with a 3-month history of fluctuating muscle weakness. She 
described her arms shaking, being unable to lift pots, and dropping objects. At times 
she was unable to maintain an upright posture or to lift her head. During the last 
month she had regular falls and was unable to get up off the floor unassisted.  

For the past 4 months she had been drinking one 200 mL bottle of Gees linctus cough 
mixture each day. 

Neurological examination revealed marked proximal muscle weakness. The general 
physical examination was otherwise unremarkable other than an irregular pulse and a 
distended bladder due to acute urinary retention.  

Routine blood tests were normal. The creatinine kinase (CK) was elevated at 4073 
IU/L and peaked at 10,123 IU/L on day 3. The ECG showed type II second-degree 
AV block with 2:1 conduction.  

Nerve conduction studies showed an isolated right median nerve entrapment at the 
carpal tunnel. EMG suggested myopathic changes in the right tibialis anterior.  

MRI of the arms and legs demonstrated areas of mild oedema consistent with 
myositis; however a left triceps biopsy was normal. An autoimmune screen was 
negative. 

An indwelling catheter was inserted with immediate relief of the urinary retention. 
The patient was initially treated with three doses of IV methylprednisolone. 

During the course of the week her strength improved with reduction of CK to 720 
IU/L on discharge. The cardiac rhythm returned to normal and the urinary catheter 
was removed successfully. The muscle weakness and CK level had resolved 
completely at 1 month follow-up.  

Discussion 

Gee’s linctus is a pharmacy-only cough mixture available without prescription 
throughout New Zealand. It contains anhydrous morphine, squill, and ethanol.  

Squill is obtained from the plant Urginea maritima. It contains several cardiac 
glycosides of which scillarin A and B are the most active.1 Proscillaridin has been 
synthesised from squill and used in the treatment of cardiac failure in Germany.2 The 
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cardiac effects of squill are similar to that of digoxin and there have also been reports 
of proximal myopathy. 

Using the Naranjo Algorithm3 this case scores 7 out of 13 indicating the likelihood of 
an adverse drug reaction is “probable”. 

Seven case reports of opiate/squill cough linctus-related toxicity in the Australian and 
British literature from 1981–87 are presented in Table1.4–9 

 

Table 1. Case reports of opiate/squill cough linctus-related toxicity in the 

Australian and British literature from 1981–87 
 

Reference Product Amount  Cardiac effects Myopathic effects 

Kennedy M. Cardiac glycoside 
toxicity. An unusual 
manifestation of drug addiction.  
Med J Aust. 1981;12–26;2:686, 
688–9. 

Codeine 
linctus  

100–300 ml/day  
×2 months 

3rd degree AV block Proximal muscle weakness. 
CK 1470 IU/L. 
 
Histology: muscle fibre 
breakdown. 
 
EMG: mixed myopathic/ 
neurogenic picture. 

Kilpatrick C, Braund W, Burns 
R. Myopathy with myasthenia 
features possibly induced by 
codeine linctus.  
Med J Aust. 1982;2:410. 

Codeine 
linctus  

300 ml/day  
×6 months 

Inferior T wave 
inversion and 
abnormal ST segments 

CK 5900 IU/L. 
 
Marked proximal muscle 
weakness. 

Seow SS. Abuse of APF 
Linctus Codeine and cardiac 
glycoside toxicity.  
Med J Aust. 1984;140:54. 

Codeine 
linctus  

300 ml/day  
×3 months 

1st degree AV block Proximal muscle 
weakness/tenderness. 
 
EMG: consistent with primary 
myopathy. 
 
CK 1393 IU/L. 

Curry KH, Stanhope JM. 
Codeine linctus and myopathy.  
Med J Aust. 1984;140:247. 

Codeine 
linctus 
 

300 ml/day  
×3 weeks 

Not stated Proximal muscle weakness. 

Curry KH, Stanhope JM. 
Codeine linctus and myopathy.  
Med J Aust. 1984;140:247. 

Codeine 
linctus 
 

100 ml/day  
×3 wks  

Not stated Proximal muscle weakness. 

Smith W, Gould BA, Marshall 
AJ. Wenckebach's phenomenon 
induced by cough linctus.  
Br Med J (Clin Res Ed). 
1986;292:868. 

Gee’s 
linctus 

>1 bottle/day  Type I 2nd degree AV 
block 
 
Presented with 
Syncope 

Proximal arm 
weakness/tenderness. 
 
Normal CK. 

Mason AB, Pugh SE, Holt DW. 
Cardiac glycoside toxicity 
resulting from cough linctus 
abuse.  
Hum Toxicol. 1987;6:251–2. 

Gee’s 
Linctus 

300 ml/day  
×5 months 

3rd degree AV block Proximal muscle weakness. 
 
CK 675 u/L. 

 

All cases reported complete resolution of muscle weakness with cessation of linctus 
ingestion.  

In the majority of the reports, codeine linctus was the implicated product. This cough 
medicine is similar to Gee’s linctus and contains squill but the active opiate 
component is codeine rather than anhydrous morphine. 
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There has been one death reported in a patient who ingested two bulbs of squill as a 
folk remedy for arthritis.10 The cause of death was intractable cardiac arrhythmia. 

One point that differed significantly in our case was the administration of IV 
methylprednisolone. We felt that this may have suppressed possible abnormalities on 
MRI but probably made no difference to the outcome.  

Urinary retention has not been described in other case reports, however our patient 
was also taking dothiepin at the time. 

Conclusion 

Use of cough mixtures in medicine is a controversial issue. Old cough mixture 
formulations would be unlikely to withstand the rigours of drug safety now required 
for registration of new medicines. Squill in Gee’s linctus is thought to act as an 
expectorant but the opiate component is likely to act as a cough suppressant. Squill in 
these preparations can cause harm with excess consumption. Preparations containing 
opiates have addictive properties and are used by drug abusers. 

Given the potential for adverse effects we recommend that squill should not be an 
active ingredient in cough mixtures dispensed in New Zealand. In the meantime, 
pharmacists need to be vigilant about potential abusers of Gee’s linctus. 
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A successful outcome of prolonged resuscitation of cardiac 

arrest with pulseless electrical activity (PEA) due to severe 

hyperkalaemia. 

Uttam Nanda, Andrew Willis  

Cardiac arrest with pulseless electrical activity (PEA) occurs when a patient has 
organised electrical activity but no pulse. The prognosis for PEA is dismal and this is 
indicative of the fact that PEA is often caused by major damage to the left ventricle.1 
It is therefore important not to miss the other less common but potentially treatable 
cause for PEA.  

New Zealand Resuscitation Council 2006 algorithms2 recommend Consider and 
Correct reversible causes such as hypoxia, hypovolaemia, hyper/hypokalaemia, 
hyper/hypothermia, tension pneumothorax, tamponade, and thromboembolus in a 
similar situation. 

Limited information is available in published literature on cardiac arrest with PEA 
due to hyerkalaemia and the role of intravenous calcium in this situation. European 
Resuscitation Council (2005 Guidelines)3 recommend intravenous use of 10 ml of 
10% calcium chloride in resuscitation of patients with hyperkalaemic cardiac arrest.  

We report a case of cardiac arrest with PEA due to severe hyperkalaemia where the 
patient made a complete recovery without any neurological sequelae, 24 minutes after 
initiation of cardiopulmonary resuscitation. 

Case report 

A 42-year-old lady with Type 1 diabetes mellitus and dialysis-dependant chronic 
renal failure presented to the emergency department with lethargy and general 
deterioration lasting 2 days.  

She suffered a cardiac arrest with pulseless electrical activity (PEA) soon after her 
electrocardiogram (ECG) was recorded (Figure1). 
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Figure 1. ECG showing marked widening of QRS complexes 
 

 

 

Cardiopulmonary resuscitation was promptly initiated and severe hyperkalaemia was 
suspected as the cause of her PEA on the basis of the ECG and a compatible history. 
Ten ml of 10% calcium chloride was promptly administered intravenously and the 
usual advanced life support protocol was followed including aliquots of intravenous 
adrenaline, tracheal intubation, and chest compressions. Glucose-insulin infusion was 
also administered without delay.  

PEA persisted without return of spontaneous circulation for 21 minutes of 
resuscitation when a second dose of 10 ml 10% calcium chloride was administered 
intravenously. Soon afterwards she made a full recovery without any neurological 
deficit. Her serum potassium from the venous blood specimen collected pre-arrest was 
9.3 mmol/L and repeat serum potassium on recovery was 7.5 mmol/L.  

After initial stabilisation of serum potassium she was successfully transferred to the 
tertiary unit where she was regularly followed up for planned haemodialysis. 

Discussion 

The prognosis for PEA is dismal, and in one large study1 only 11% of adults with 
PEA survived and of these only 62% had good neurological outcome. The above case 
is a reminder that successful outcome in resuscitation of cardiac arrest with PEA 
depends upon identifying a potentially reversible cause and managing it appropriately. 

The successful outcome in the above case was a result of prompt recognition of severe 
hyperkalaemia as the cause of PEA and giving specific treatment. Calcium is thought 
to have a cardioprotective effect without actually lowering serum potassium. 
Intravenous calcium chloride is recommended in initial management of cardiac arrest 
due to hyperkalaemia in conjunction with measures such as glucose-insulin infusion, 
sodium bicarbonate, and haemodialysis to lower serum potassium. However success 
of treatment with intravenous calcium has not been reported in published literature.4  
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The reduction in serum potassium during prolonged resuscitation perhaps contributed 
to recovery. It is likely glucose-insulin infusion and aliquots of intravenous adrenaline 
were responsible for reduction in serum potassium, with perhaps calcium exerting a 
cardioprotective effect. 

There have been several published case reports of recovery after prolonged 
cardiopulmonary resuscitation in conjunction with haemodialysis in cardiac arrest 
which was thought to be due to hyperkalaemia.5 

Prolonged resuscitation in cardiac arrest with PEA due to hyperkalaemia is 
recommended while attempt is made to correct the underlying disorder. Despite lack 
of evidence, continued use of intravenous calcium is recommended in such situation. 
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A fulminant rash 

Tom Jaconelli, Alex Psirides 

Clinical 

A 56-year-old lady presented with a 2-day history of constitutional symptoms 
including fever, lethargy, and a worsening purpuric rash.  

On admission to Intensive Care, investigations showed an acute renal injury and 
disseminated intravascular coagulation (DIC) secondary to a pneumococcal 
septicaemia and a purpuric rash (Figure 1). 

 

Figure 1. Appearance of left lower leg on admission 
 

 

 

What is the rash and what are its associations? 

 



 

 
NZMJ 24 April 2009, Vol 122 No 1293; ISSN 1175 8716 Page 74 of 96 
URL: http://www.nzma.org.nz/journal/122-1293/3558/ ©NZMA 

  

 

Answer 

The image shows the typical appearances of purpura fulminans.  

Purpura fulminans (PF) is a haemorrhagic condition with features including tissue 
necrosis, small vessel thrombosis, and DIC.1 There are three main causes of PF:  

• Neonatal PF due to congenital protein C, protein S, and antithrombin III 
deficiency;  

• Idiopathic PF, which follows a bacterial or viral illness and occurs after a 
variable latent period;2 and  

• Acute infectious PF.  

The acute infectious form (the cause in this case) is the most common, occurring 
superimposed on a bacterial infection and resulting in the disturbance of anticoagulant 
and procoagulant endothelial cell activity.3 

In this case the purpuric areas were largely confluent, but the more distally marked 
areas showed a ‘marbled’ appearance. 

After dermatological consultation it was felt that the marbled appearance could be 
explained by two mechanisms. The appearance may in part reflect sparing of the 
underlying venous circulation and also sparing of the areas between the areas of skin 
supplied by adjacent arterioles—‘watershed’ areas. The latter phenomenon explains 
the similar appearance seen in livedo reticularis.  

Her leg began to show signs of critical ischaemia. Angiography showed occlusion of 
both the anterior and posterior tibial arteries at the level of mid-calf.  

She subsequently underwent successful above-knee amputation and survived to 
discharge. 
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Sinusitis and dyspnoea in a young man 

Omer Uz, Namik Ozmen, Hakan Mutlu, Ejder Kardesoglu, Omer Yiginer, 
Mustafa Aparci, Zafer Isilak, Bekir Sitki Cebeci 

A 20-year-old male patient was admitted to our department with exertional dyspnoea. 
A chest radiograph was performed (Figure 1). 

 

Figure 1. Plain chest radiograph 
 

 

 

What is the diagnosis? 
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Answer 

Kartagener’s syndrome 

Chest X-ray revealed dextrocardia and a right-sided stomach bubble associated with 
situs inversus (Figure 1).  

Discussion 

Kartagener’s syndrome is a congenital malformation comprising a classic triad of 
situs inversus, bronchiectasis, and chronic sinusitis. 
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Some exploded theories and forgotten remedies in medicine: 

part 2 (treatment of the insane, typhus) 

Published in NZMJ 1909;7(29):51– and written by Dr De Lisle, District Health 

Officer for Hawke’s Bay. Read before the Annual Meeting of the B.M.A., Napier. 

Continued from part 1 at http://www.nzma.org.nz/journal/122-1292/3535  

The Scriptural view that the insane were possessed of devils, recorded in Matt. xiv., 
28, and Mark v., 3-6, made it impious to doubt that the insane were wicked, and this 
was the raison d’etre for the cruel treatment they received. 

In 1837 Mr. Gardiner Hill, the Medical Officer of the Lincoln Hospital for the 
mentally afflicted, was the first to combat the view that the insane should he treated 
with severity. In the teeth of strenuous opposition be did away with all mechanical 
restraints and punishments. 

The opinion that lunatics were subject to lunar influence as well as the former view 
are exploded theories. 

The theory that typhus and typhoid were identical was held till Sir William Jenner 
demonstrated they were absolutely distinct.. Prior to this Graves the celebrated Dublin 
physician, had recorded that there were two types of typhus, in the one the Course 
was more acute, the rash constant, and the head involved. In the other, the rash was 
more lingering, frequently the rash was absent, and when present was of a different 
character, the head was usually clear, and the abdominal organs affected. 

But the errors die hard, and in the early years of my professional life there were many 
who believed that the two diseases had much in common, and that one could be con-
tracted from the other. This is an exploded theory, both in England and France, and, I 
think, Germany, though the Germans still call typhoil “abdominal typhus,” and the 
microbe is called B. typhus. 

The view held with reference to typhus up to about thirty years ago, that it could arise 
sui generis as the result of filth and squalor, is another exploded theory. 

The view that phthis was non-infectious was warmly maintained not more than a 
quarter of a century ago. This is an exploded theory, and as it has an important 
practical bearing we may congratulate ourselves and our patients that it is. The theory 
that phthisis is hereditary has not quite exploded, and probably never will be, for there- 

is truth in it. The bacillus cannot, of course, be transmitted from parent to offspring, 
but the delicacy of constitution that gives a fair field, and the patient no favour, is. 

It seems strange that notwithstanding the large experience that our fathers enjoyed in 
the treatment of phthsis, so many erroneous theories detrimental to the sufferer found 
favour, and have now happily exploded. Though Sydenham, ahead of his time, 
prescribed outdoor and horse exercise for his consumptive patients, during the first 
half of the last century, phthisics were coddled indoors, and if they were sufficiently 
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well off, double windows were fitted to their rooms to more effectively exclude the 
outer air.  

It is true that some more enlightened practitioners recommended a more rational mode 
of treatment, but they were usually looked upon as cranks, and such success as 
followed their efforts was liberally discounted, and did not redound to their advantage. 
The opinion of the majority of the public being that it was better to kill a dozen 
patients by the "good old method" than to cure one by any new-fangled one. 
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Proceedings of the 195th Scientific Meeting of the 

Otago Medical School Research Society, Thursday 

6 November 2008 
(Edited for the Otago Medical School Research Society by C. Brown, B. Cox, P. Cragg, P. Dearden, 
D. Oorschot, M. Schultz, J. Tyndall & L. Wise) 

Estrogen induces rapid extracellular signal-regulated kinase 1/2 phosphorylation 

in gonadotropin-releasing hormone neurons in vivo. R Cheong, A Herbison, I 

Abraham. Centre for Neuroendocrinology and Department of Physiology, Otago 

School of Medical Sciences, University of Otago, Dunedin. 

Estrogen’s actions upon gonadotropin-releasing hormone (GnRH) neurons are critical 
for fertility. Estrogen rapidly induces cAMP-response element binding protein 
(CREB) phosphorylation, although the molecular mechanisms involved remain poorly 
understood. We have demonstrated that estrogen induces CREB phosphorylation in 
GnRH neurons in vivo. Here, we investigated the effect of estrogen on extracellular 
signal-regulated kinase (ERK1/2), upstream of CREB phosphorylation.  

Ovariectomised (OVX) adult female mice were administered either 17β-estradiol (E2; 

1 µg / 30 g body weight) or vehicle (0.1 mL ethyl oleate / 30 g body weight) and 
killed with an anaesthetic overdose 15 min later. Double-labelled fluorescence 
immunohistochemistry was performed on coronal brain sections for phosphorylated 
ERK1/2 (pERK1/2) in GnRH neurons. E2 did not affect the total number of GnRH 

neurons but increased the number of GnRH neurons expressing pERK1/2 (17 ± 5%, 

mean ± SEM, n = 6) compared to vehicle (3 ± 2%, n = 6, P < 0.05, two-way 
ANOVA).  

Furthermore, using GnRH-specific estrogen receptor β knock-out mice (ERβKO; 

generated by crossing GnRH-Cre mice with ERβ-flox mice), we investigated the role 

of ERβ in this rapid response. E2 did not increase ERK1/2 phosphorylation in 

ERβKO mice (E2: 6 ± 1%, n = 4; vehicle: 7 ± 1%, n = 4). Interestingly, control mice 

(either GnRH-Cre or ERβ-flox) also did not show an increase in ERK1/2 

phosphorylation 15 min after E2 (E2: 8 ± 3%, n = 5; vehicle: 8 ± 2%, n = 4). Finally, 
we demonstrated that pERK1/2 expression within GnRH neurons in intact females 

(10 ± 2%, n = 6) were equivalent to those of E2-treated OVX mice. 

Hence, estrogen induces rapid ERK1/2 phosphorylation in GnRH neurons of female 
mice. This effect will likely be of physiological importance to the GnRH neuron but 

further studies with ERβKO mice are warranted.  
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Müllerian inhibiting substance regulates growth of the dorsal lobe of the mouse 

prostate. SA Loo, M Gould, I McLennan, H Nicholson. Department of Anatomy 

and Structural Biology, Otago School of Medical Sciences, University of Otago, 

Dunedin.  

Müllerian inhibiting substance (MIS) is a member of the transforming growth factor-β 
(TGF-β) superfamily and is the only known ligand specific to the MIS type II receptor 
(MISRII). MIS has recently been identified in the human prostate but its involvement 
in prostate growth regulation remains undefined. This study aimed to investigate the 
localisation of MIS and MISRII in the adult mouse prostate and to examine if the loss 
of MIS results in changes in the morphology of the prostate. 

Immunohistochemistry for MIS and MISRII was performed using the streptavidin-
biotinylated method and 3’-3’ diaminobenzidine tetrahydrochloride on paraffin 
sections of adult prostates from 8 wild-type (WT) and 8 MIS knockout (KO) mice. 
Cavalieri estimation and point counting were performed to observe the effects of MIS 
on the volume of the lobes of the prostate. Significant difference was determined 
using Student’s unpaired two-tailed t-test. 

MIS and MISRII were localised in the epithelia and stroma of the anterior, ventral and 
dorsal lobes but not in the lateral lobe of both WT and KO mice suggesting that MIS 
may not regulate the lateral lobe. There was no significant difference in the total 
volume of the prostate between the WT and KO mice, but there was a significant 
decrease in volume of the dorsal lobe of the KO mice (WT, 483 ± 26 µm3; KO, 339 ± 
39, mean ± SEM, P < 0.01). This was due to a significant volume reduction of the 
lobe’s lumen (WT, 225 ± 15; KO, 146 ± 17, P < 0.04) and epithelia (WT, 103 ± 3; 
KO, 77 ± 10, P < 0.01). 

These findings suggest that MIS may have a differential effect on the lobes of the 
mouse prostate. The removal of MIS may have an inhibitory effect on the volume of 
the dorsal lobe. 

 

The effects of environmental mycobacteria on antigen presentation by dendritic 

cells. S McKee, M Wilson, M Baird, S Young, G Buchan. Department of 

Microbiology and Immunology, Otago School of Medical Sciences, University of 

Otago, Dunedin. 

The efficacy of bacille Calmette-Guerin (BCG), the vaccine against Mycobacterium 

tuberculosis, varies between 0 – 80%. Mycobacterium avium is known to interfere 
with immune responses to similar mycobacterial species and is thought to affect BCG 
vaccination. Two unique strains of M. avium, WAg206 and WAg207, were isolated 
from New Zealand cattle that failed to induce a protective response to BCG. We have 
previously shown WAg206 hinders the protective effects of BCG by inducing a non-
protective antibody response, whilst WAg207 does not. We investigated the ability of 
dendritic cells (DC), cells essential for generating immune responses, to present 
mycobacterial antigen to T-cells when exposed to WAg206 or WAg207.  

To determine the effects of M. avium exposure on DC activation, upregulation of 
cluster of differentiation (CD) 40, CD80 and CD86 molecules was determined by 
flow cytometry. WAg207 significantly increased DC expression of CD40, CD80 and 
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CD86 by 2-, 2- and 4-fold respectively, above background (paired t-test, P < 0.006, n 
= 7). WAg207 exposure also induced at least 3-fold increases in DC production of 

interleukin-12 and tumour necrosis factor-α over background (P < 0.04, n = 3). 
WAg206 was comparative to background for both experiments.  

To determine the effects of M. avium on T-cell responses, pre-exposed DCs were co-
cultured with BCG-sensitised splenocytes. CD69 expression, a T-cell activation 
marker, was measured by flow cytometry, T-cell proliferation was determined by 3H 

incorporation, and cytokines, interleukin-2 and interferon-γ were measured by ELISA. 
Surprisingly, no differences were observed between WAg206 or WAg207 exposure.  

This investigation showed WAg206 exposure did not induce DC activation. As these 
cells prime T-cells, we expected WAg206 exposed DCs to inhibit T-cell activation. 
However, this was not observed. Together these results suggest a role for WAg206 in 
inducing a population of T-cells that are not protective. 

 

Blunted ventilatory and cerebrovascular responsiveness in Sherpas at high 

altitude. J-L Fan
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Department of Medicine, University of Sydney, New South Wales, Australia. 

Sherpas are known for their superior performance at extreme altitudes. However, it 
remains unclear whether they have blunted ventilatory and cerebral blood flow 
responses to hypoxia. Such alterations could be advantageous for 1) improved 
breathing stability during sleep and avoidance of central sleep apnea, and 2) allowing 
greater ventilatory and cerebrovascular reserve and subsequent capacity to perform 
work at extreme altitude. Therefore, when compared with newcomers, we reasoned 
that Sherpas would have blunted ventilatory and cerebrovascular responsiveness to 
hypoxia at high altitude (HA). 

We measured ventilation ( V& E), middle cerebral artery blood flow velocity (MCAv), 
heart rate (HR) and arterial blood pressure (MAP) in conditions of eucapnia 
(baseline), and during both hypercapnic and hypoxic rebreathing to examine central 
and peripheral chemoreceptor responsiveness respectively. Arterial blood samples 
were obtained during baseline to measure partial pressure of arterial CO2 (PaCO2) and 
O2 (PaO2). Lowland subjects (n = 12) were tested at sea-level (SL), and at HA (5050 
m) along with eight Sherpas.  

For the newcomers at HA, baseline HR and V& E were elevated, while PaO2 and 
PaCO2 were lowered (P < 0.01 versus SL; paired t-test). Sherpas had lower MCAv, 
and higher MAP and PaCO2 during baseline compared with newcomers (P < 0.05; 
independent t-test). 

In the newcomers, V& E, MAP and HR responses were elevated during hypercapnic 
rebreathing at HA (P < 0.05 versus SL), whilst MCAv and HR responses were 
elevated during hypoxic rebreathing (P < 0.05). Sherpas had blunted MCAv, HR and 

V& E responses during hypercapnic rebreathing compared to newcomers (P < 0.05); 
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HR, MAP, V& E and MCAv responses were also blunted during hypoxic rebreathing (P 

< 0.05 versus newcomers).  

These findings support the notion that Sherpas have blunted ventilatory and 
cerebrovascular responsiveness at high altitude. Such alterations may represent an 
efficient strategy to cope with altitude-induced hypoxia. 

 

Leptin regulates gonadotrophin-releasing hormone neuronal function indirectly 

in adult male and female mice. A Mulligan, G Anderson. Centre for 

Neuroendocrinology and Department of Anatomy and Structural Biology, Otago 

School of Medical Sciences, University of Otago, Dunedin.  

The hypothalamic actions of leptin, an anorectic hormone, are critical for fertility, but 
it is unknown whether leptin acts directly on gonadotrophin-releasing hormone 
(GnRH) neurons (which drive reproductive function) or indirectly via afferent 
interneurons. To examine this, leptin receptors were conditionally knocked out of 
GnRH neurons by crossing transgenic Lepr-flox mice (loxP markers flanking the 
leptin receptor coding region) with transgenic GnRH-specific Cre recombinase mice. 
In this model Cre recombinase causes a GnRH-neuron-specific deletion of leptin 
receptors.  

Onset of puberty and fertility was measured (5–8 mice per group). There was no 
difference in puberty onset between female controls and knockouts (date of vaginal 
opening 32 ± 1 and 33 ± 1 days [mean ± SEM]; first oestrus 36 ± 1 and 37 ± 1 days, 
respectively, P > 0.05, Student’s t-test). Oestrous cyclicity (assessed over 10 days by 
vaginal cytology) was regular in both groups. When paired with wild type males, both 
control and knockout female mice displayed normal litter frequency (4 ± 0.3 per 4 
months for both groups), with normal litter size. Male knockout mice, however, 
displayed significantly delayed puberty compared with controls (62 ± 4 versus 49 ± 2 
days, respectively, P < 0.05) but thereafter sired regular litters, similarly to controls (3 
± 0.3 per 4 months for both groups), with normal litter size. Serum testosterone levels 
(measured using ELISA) of the male knockout mice were markedly lower than in 
control mice (7 ± 7 versus 92 ± 17 ng / mL, respectively, P < 0.05). However, serum 
luteinising and follicle stimulating hormone concentrations did not differ (P > 0.05). 

Hence, we conclude that direct leptin actions on GnRH neurons are not a major 
requirement for adult fertility in either sex. However direct leptin actions may be a 
component of puberty timing in males.  

 

Interaction of the Pseudomonas aeruginosa sigma factor, PvdS, with the anti-

sigma factor, FpvR. M McNeil, I Lamont. Department of Biochemistry, 

University of Otago, Otago School of Medical Sciences, Dunedin. 

The Gram negative bacterial pathogen Pseudomonas aeruginosa is a major cause of 
infections in cystic fibrosis patients and other individuals with predisposing 
conditions. Iron is important for the growth and survival of P. aeruginosa, but within 
hosts the levels of freely available iron are low. To overcome this P. aeruginosa 
secretes an iron-chelating compound called pyoverdine. Pyoverdine binds iron to 
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form ferri-pyoverdine that is then transported into bacterial cells. Synthesis of 
pyoverdine depends on a master regulator protein (sigma factor) called PvdS that 
enables expression of pyoverdine synthesis genes. The activity of PvdS is controlled 
by the reversible binding of an antagonist protein FpvR. In the absence of ferri-
pyoverdine FpvR binds PvdS to prevent its activation and when ferri-pyoverdine is 
present FpvR is prevented from interacting with PvdS. This study attempted to 
identify parts of PvdS that are required for FpvR binding. 

A library of mutant pvdS genes was generated using a mutagenic PCR protocol. 
Mutant PvdS alleles were then co-expressed with FpvR. PvdS mutants able to escape 
FpvR repression, due to mutations in residues important for this interaction, were 
identified based on the expression of a PvdS-dependent lacZ reporter gene. Seventeen 
PvdS mutants caused lacZ gene expression at levels (20 to 212 enzyme units) that 
were greater than wildtype PvdS (10 enzyme units) when FpvR was present (average 
SD of 18% for all assays across three biological replicates). In the absence of FpvR 
the PvdS mutants caused lacZ gene expression in amounts equal to wildtype PvdS. 
Sequencing of mutant PvdS alleles showed that the mutations were localised to a 
specific part of the PvdS protein (region 4.2). These data demonstrate that region 4.2 
of PvdS is bound by FpvR and this interaction is necessary for the regulation of PvdS 
activity.  

 

Cellular and molecular mechanisms of learning in single cells in the striatum: 

Optimisation of techniques. L Smith
1,2

, M Oswald
1,2

, J Stanton
1
,
 
K Clements

1,2
, J 

Reynolds
1,2

. 
1
Department of Anatomy and Structural Biology, Otago School of 

Medical Sciences, and the 
2
Brain Health and Repair Research Centre, University 

of Otago, Dunedin.  

Receptor expression identified in single neurons of the striatum will help determine 
why induction of synaptic plasticity, a cellular model for learning, varies between 
individual striatal neurons. Our initial aim was to develop a reverse transcription-
polymerase chain reaction (RT-PCR) protocol that is sensitive enough to detect 
specific mRNA molecules extracted from single neurons after conducting 
electrophysiological patch clamp recordings.  

This study focused on cholinergic interneurons in the striatum as they are relatively 
large and morphologically distinct, and are routinely patch-clamped in slices of rat 
brain. Cholinergic interneurons form 1-3% of striatal neurons and express choline 
acetyltransferase (ChAT), the enzyme responsible for acetylcholine synthesis. Single 
cell RT-PCR in cholinergic interneurons was optimized using primers for ChAT and 

β-actin, a cytoskeletal element ubiquitously expressed by neurons.  

Nested primers and touchdown PCR were optimised for maximum amplification and 
specificity, using a dilution series of mRNA extracted from striatal tissue, before 
processing single cells. The β-actin signal was detected at dilutions of up to 
1:512,000; the ChAT signal was seen to a 1:3200 dilution, due to the low abundance 
of cholinergic interneurons in the striatum. These dilutions correspond to that which 
would be expected in a single cell.  
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Cholinergic interneurons in striatal brain slices were identified by their large soma 
and patch clamp recordings conducted to confirm the electrophysiological signal 
typical for cholinergic interneurons. The contents of single neurons were extracted by 

applying gentle suction through the patch pipette and processed for β-actin and ChAT 
expression. Of 4 single cells processed with RT-PCR, 4 were positive for β-actin and 
3 for ChAT.  

Thus RT-PCR was optimised for β-actin and ChAT expression by single striatal 
cholinergic interneurons from rat brain slices. This technique will now be used to 
examine expression of multiple mRNAs by individual striatal neurons, ultimately 
investigating expression after induction of synaptic plasticity. 

 

The effect of cannabis on cardio-respiratory fitness and body mass index in a 

prospective longitudinal study. P Mishra, R Poulton, M Ely, B Hancox. Dunedin 

Multidisciplinary Health and Development Research Unit, Department of 

Preventive and Social Medicine, Dunedin School of Medicine, University of 

Otago, Dunedin. 

A great deal of research has been done on the negative health consequences of alcohol 
and tobacco use. Far less is known about the impact on health of cannabis, and this 
despite it being the most commonly used illicit drug in many countries. In particular, 
little is known about the effects of cannabis on cardiovascular health. We examined 
whether previous cannabis use was related to subsequent cardio-respiratory fitness 
and body size in the Dunedin Multidisciplinary Health and Development longitudinal 
birth cohort study.  

Reports of cannabis use obtained at age 18, 21, 26 and 32 years were used to create a 
joint-years variable (one joint-year being equivalent to smoking one joint a day for 
one year). The outcome variables at age 32 were: (i) cardiorespiratory fitness (oxygen 
consumption at peak exercise) estimated from a sub-maximal cycle ergometer test 
(litres / min) and (ii) body mass index (BMI) measured in kg / m2. 

Preliminary results showed that cannabis use was negatively associated with both 
cardiorespiratory fitness (coefficient = -31.07; 95% CI = -19.71 to -42.43) and BMI 
(coefficient = -0.114; 95% CI = -0.184 to -0.0451). However, following adjustment 
for the appropriate potential confounders (gender, parental BMI, BMI at age 15, 
cardiorespiratory fitness at age 15, childhood and adult socioeconomic status, 
contemporaneous alcohol and tobacco use), there was no association between joint-
years and cardiorespiratory fitness at age 32 for either gender (coefficient = 2.14; 95% 
CI = -3.14 to 7.43). In contrast, cannabis use was associated with a statistically 
significant decrease in BMI for males (coefficient = -0.0950; 95% CI = -0.155 to -
0.0348). No evidence of this effect was observed for females (coefficient = -0.162; 
95% CI = -0.348 to 0.0236). Although preliminary, these findings suggest the 
possibility of a negative relationship between cannabis and BMI, but only for males.  
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Serum 25-hydroxyvitamin D concentration in indigenous-Fijian and Fijian-

Indian women. C Heere
1
, C Skeaff

1
, L Waqatakirewa

2
, P Vatucawaqa

3
, A Khan

2
, 

T Green
1
. 

1
Department of Human Nutrition, University of Otago, Dunedin. 

2
Ministry of Health, Suva, Fiji. 

3
National Food and Nutrition Centre, Suva, Fiji. 

 

Vitamin D is essential in the development and maintenance of bone health. Marginal 
vitamin D status may be associated with an increased risk of diabetes and some 
cancers. The New Zealand National Nutrition Survey found that Pacific women 15 
years or older had a mean serum 25-hydroxyvitamin D (25OHD) concentration of 34 
nmol/L; 79% were classified as vitamin D insufficient (25OHD ≤ 50 nmol/L). There 
are no data on the 25OHD concentrations in Pacific people living in their country of 
origin. Therefore, this study assessed serum 25OHD concentrations of indigenous-
Fijian and Fijian-Indian women living in Fiji. 

Blood was collected from 511 Fijian women (15–44 years) in the third Fiji National 
Nutrition Survey and 25OHD concentrations were analysed using a 
radioimmunoassay. The mean 25OHD concentration of Fijian women was 76 nmol/L 
(95% CI: 73, 78). In statistical analysis adjusted for ethnicity, age, body mass index, 
and region, mean 25OHD was lower in Fijian-Indian [70 nmol/L (95% CI: 66, 74)] (n 
= 205) women compared with indigenous-Fijians [80 nmol/L (95% CI: 76, 84)] (n = 
306) (P < 0.0001); and higher in rural [77 nmol/L (95% CI: 74, 80)] than urban 
women [70 nmol/L (95% CI: 65, 76)] (P < 0.0001). Body mass index and age were 
not predictors of 25OHD concentrations. The prevalence of insufficient (serum 
25OHD ≤ 50 nmol/L) vitamin D status in Fijian women was 14%. 

Mean serum 25OHD concentration in women living in Fiji was 42 nmol/L higher than 
Pacific women who participated in the New Zealand National Nutrition Survey. These 
are the first results to show that 25OHD status of Pacific people living in their 
indigenous country is markedly higher than their New Zealand counterparts. Whether 
the lower vitamin D status of Pacific people in New Zealand has health consequences 
is unknown. 
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Prostate cancer screening—ongoing controversy 

Two trial reports and an editorial on this controversial topic feature in a recent New 
England Journal. The first from the US National Cancer Institute reports on a 
randomised trial involving nearly 77,000 men over the age of 54 years. Half of them 
were offered annual PSA (prostate specific antigen) testing for 6 years and digital 
rectal examination for 4 years and the other half had routine care. And after 7 to 10 
years follow-up, the rate of death from prostate cancer was very low and did not differ 
significantly between the two study groups. 

The other trial was conducted in the Netherlands—182,000 men between 55 and 69 
years of age. Half had annual PSA testing and the other half routine care. The authors 
conclude that PSA-based screening reduced the rate of death from prostate cancer by 
20% but was associated with a high risk of overdiagnosis. However, they point out 
that this means that 1430 men would need to be screened and 48 additional cases of 
prostate cancer would need to be treated to prevent one death from prostate cancer. 

And to quote the editorial commentary—“Serial PSA screening has at best a modest 
effect on prostate cancer mortality during the first decade of follow-up. This benefit 
comes at the cost of substantial overdiagnosis and overtreatment. It is important to 
remember that the key question is not whether PSA screening is effective but whether 
it does more good than harm.” 

N Eng J Med 2009;360:1310–9, 1320–8 & 1351–4. 

 

Insulin analogues for the management of diabetes mellitus—magic 

bullet, maybe not 

This report is from the Canadian Agency for Drugs and Technologies in Health, and 
the authors have set out to validate the claims that insulin analogues such as insulin 
lispro and insulin glargine are superior to the conventional rapid and long-acting 
insulins. Their meta-analyses included 68 randomised controlled trials in the analysis 
of rapid-acting insulin analogues and 49 in the analysis of long-acting insulin 
analogues.  

They concluded that rapid and long-acting insulin analogues offer little benefit 
relative to conventional insulins in terms of glycaemic control or reduced 
hypoglycaemia. An editorial commentary from Austria endorsed this conclusion and 
recommended that the extensive promotion of insulin analogues is not justified. 
Insulin analogues should be reserved for use in selected patients, such as those with 
nocturnal hypoglycaemia. Cost effectiveness is considered in another paper and its 
authors feel that the routine use of insulin analogues, particularly the long-acting 
analogue in Type 2 diabetes, should be discouraged. 

CMAJ 2009;180(4):385–97, 369–70 & 400–7. 
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eGFR (estimated glomerular filtration rate)—a helping hand from 

the laboratory 

We have noticed over the last year or so that when we request a serum creatinine we 
also receive a gratuitous eGFR. Is this a good thing? A debate in the Medical Journal 
of Australia reviews the pros and cons. A group of renal physicians are in favour 
alleging that the eGFR has been shown to provide unbiased and acceptably accurate 
estimates of measured GFR across a broad range of individuals with impaired kidney 
function. And furthermore is superior to measuring serum creatinine (SCr) 
concentration alone, more accurate than other prediction formulas (such as Cockcroft-
Gault) in the setting of reduced kidney function, and more practical and reliable under 
most circumstances than measuring urinary creatinine clearance. 

The other side incudes a clinician, a clinical pharmacologist and a biochemist. They 
agree that the eGFR is useful, but inaccurate because it assumes subjects are of 
average body size and similar lean body weight. They make the point that until the 
eGFR is validated they prefer the Cockcroft-Gault formula as the gold standard. As a 
bystander I believe it is useful as it reminds us that a normal serum creatinine, 
particularly in the elderly, can disguise renal impairment. But surely the Cockroft-
Gault must be more accurate? 

Med J Aust 2009;190:197–99 & 200–3. 

 

What Nephrologists would like other clinicians to know 

This paper makes 10 points and I shall highlight 3 of them. Some medications can 
produce spuriously elevated serum creatinine levels. Apparently trimethoprim-
sulfamethoxazole and the H2-blocker cimetidine are two commonly used drugs that 
decrease the secretion of creatinine. Famotidine, ranitidine and cefoxitin may also do 
this. The change is modest, reversible and not reflected in the blood urea test. And 
there is the point that phosphate-containing bowel preparations should be used with 
caution as phosphate nephropathy may occur. As we have dispensed with such this 
point is of historical interest only. And the other point, discussed in the preceding 
abstract, is that a “normal” serum creatinine level may not be normal.  

The authors also discuss the eGFR and have the same reservations about its accuracy 
and validation. Nevertheless it does raise suspicion about the accuracy of the serum 
creatinine. 

Mayo Clin Proc 2009;84(2):180–6. 

 

Penicillin for Group A streptococcal throat infection? 

In this paper an Israeli paediatric rheumatologist reviews two papers that suggest that 
only those children with very sore throats or those at high risk of sequelae should be 
treated with penicillin. From her perspective all proven or highly suspect probable 
streptococcal sore throats warrant full antibiotic treatment. Principally because 
treatment of pharyngitis with antibiotics reduces the risk of acute rheumatic fever 
eightfold.  
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But she also fears other sequelae such as Henoch Schonlein purpura, 
glomerulonephritis, recurrent uveitis and PANDAS (paediatric autoimmune 
neuropsychiatric disease associated with streptococcal infection). So back to the gold 
standard—10 days of penicillin—substantially the same message as offered in the 
Mayo Clinic abstract (NZMJ 3/10/08) 

Acta Paediatrica 2009;98:434–36. 
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What’s new in tobacco tax research for New Zealand and is 

it time for a tax hike now? 

Raising the price of cigarettes through increases in taxation and duties is the tobacco 
control intervention with the strongest evidence of effectiveness at reducing smoking 
prevalence. Despite this evidence, the rate of tobacco taxation in New Zealand has not 
been raised beyond the rate of Consumer Price Index inflation since 2000. To inform 
evidence-based decision-making, we aimed to briefly review new work on tobacco 
tax in New Zealand and to put this into context with selected recent international 
developments. 

We updated a previous review that covered the use and effects of tobacco tax in New 
Zealand up to June 20071 with further Medline and Google Scholar searches to cover 
the period up to the end of February 2009. Findings for all data-based articles and 
review articles were put in context with relevant international literature and recent 
developments overseas. 

Five studies with new data and one review article that were published since mid-2007 
were identified. The findings of these are summarised below: 

• A major report examined tobacco taxation in New Zealand and undertook new 
analyses.2 It reported that “the New Zealand time-series data suggest a price 
elasticity of demand for cigarettes of about –0.50; and a price elasticity of 
smoking prevalence of about –0.20.” After a price increase of 20% it was 
estimated that a “non-quitter” would on average pay an extra $280 a year.  

But in contrast the “average person quitting will save of the order of $2200 per 
year, and receive health gains on average of 2 QALYs, probably more.” The 
report recommended “substantial [tobacco] tax rises … at least every two or 
three years, but preferably annually … with a provisional target of doubling 
the real cost of tobacco (in terms of affordability) within ten years”.  

This report also highlighted the increase in affordability since 2000, due to 
incomes rising faster than the Consumer Price Index, and recommended that 
tobacco price indexation “should in future … be based on annual increases in 
average incomes, Average Weekly Earnings (AWE) being the preferred 
benchmark”. Finally the report showed how the proportion of tobacco 
consumed as roll-your-own tobacco had increased substantially as the price of 
tobacco had risen over time. 

• A companion report (to the above), reviewed the international experience and 
found that “there are at least 10 countries and six US states with a dedicated 
tobacco tax”.3 It recommended that for New Zealand “an increasing portion of 
the tobacco tax revenue be dedicated to tobacco control activities encouraging 
and assisting smokers to cease smoking and deterring nonsmokers from 
starting smoking”. 
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• A national survey found that a majority of New Zealand smokers (59%) 
supported an increase in tobacco tax if all the extra revenue “was used to 
promote healthy lifestyles, including helping smokers wanting to quit”.4 

• One study considered cigarette affordability around the world and ranked New 
Zealand fifth out high-income countries in terms of relatively unaffordable 
tobacco (using number of minutes worked to purchase a pack of cigarettes).5 

• Another affordability study ranked Auckland as having the 18th least 
affordable cigarettes (using average income) out of 60 cities (or 8th out of 
cities in 29 OECD countries).6 

• A study found shorter cigarette butt lengths in relatively more deprived areas 
of Wellington (compared to less deprived areas), and considered the 
implications for how price/tax policy might impact on smoking intensity 
among more deprived populations.7 

This new work adds to the context around tobacco tax issues. The findings of the 
major report2 is in line with previous arguments that increasing tobacco tax (and 
dedicating tax revenue to improved tobacco control) is highly desirable from a public 
health perspective. Furthermore, increased tobacco tax (if dedicated) is what a 
majority of New Zealand smokers themselves appear to want, which helps makes this 
approach politically feasible. The updated price elasticity information also indicates 
that raising tobacco tax will probably increase government revenue—which can then 
be used to fund tobacco control and possibly other shortfall areas in the New Zealand 
health sector.  

Increases in tobacco tax should be presented as a public health measure to help 
prevent smoking uptake by children and encourage existing smokers to quit. The 
increase should be implemented in combination with other measures to maximise its 
impact such as smoking cessation campaigns and promotion of smoking cessation 
services and the Quitline. 

Smoking in New Zealand is increasingly concentrated among socio-economically 
disadvantaged communities and is much commoner among Māori. Smokers who 
don’t quit or cut down after a tobacco tax increase may suffer increased financial 
stress, but this is likely to cause much less harm to their health than continuing to 
smoke.8 This concern, and the possibility that some poorer smokers may respond to 
higher tobacco prices by smoking more intensively (e.g. closer to the butt), can be 
partly addressed by further targeting of the provision and marketing of smoking 
cessation services and quit-smoking campaigns to ensure that low-income smokers 
have comprehensive and affordable smoking cessation support available to them. 
Fortunately, New Zealand has successful examples of these approaches.9 10  

The international evidence increasingly favours tobacco tax being a pro-equity 
strategy. For example, a systematic review reports evidence for greater price 
sensitivity among low-income adults and hence the potential for such tax to contribute 
to reducing health inequalities.11 Subsequent published work also indicates that higher 
tobacco prices are “egalitarian” in their impact in the US12 and reduce social 
disparities in Australia.13 A study of 18 European countries also found that “high and 
low educated smokers benefit about equally from the nationwide tobacco control 
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policies” of which tobacco tax was the most effective component in inducing 
quitting.14  

Other parts of the international context are the high levels of support for dedicated 
tobacco taxes in various US states (e.g. as high as 79% in Florida15). The new US 
president also recently put up Federal tobacco tax with the funds to go towards 
increasing health insurance coverage for children.16 

Given that an alternative to quitting in response to tax rises is for smokers to shift to 
making their own thinner roll-your-own cigarettes, measures to prevent this are 
desirable. That is, a differentially higher tax on roll-your-own tobacco might be 
appropriate as has been recommended elsewhere.2 17 18 

In conclusion, the New Zealand evidence and recommendations suggests that the 
government should act to raise tobacco tax beyond inflation and to dedicate some of 
the revenue to funding smoking cessation and health services. This would be good for 
public health (for smokers and those non-smokers exposed to secondhand smoke), for 
young people at risk of becoming smokers, and for government funding of those 
health services that obtain the extra funds.  
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Alan Derek Fair 

Alan Derek Fair (OBE) died in Auckland on 21 January 2009. He had recently 
returned to New Zealand from his home in Japan.  

 

Derek was born in May 1921 in Feilding, the 
third son of Ernest and Ethel Fair. At Feilding 
High School he was a bright student who played 
rugby and enjoyed learning to ski. However it 
was his passion for photography that occupied a 
good deal of Derek’s spare time in his teens: 
with characteristic thoroughness he even 
established his own darkroom. Photography 
became a lifelong interest. 

In 1938, Derek won a National University 
Scholarship—the first ever won by a student 
from Feilding Agricultural High School. From 
1939–40 he attended Victoria University College 
in Wellington, joining the Debating, 
Photographic, and Football Clubs and becoming 
a member of the Capping Book Committee. 

Derek began his next university year at Otago University where he was to complete 
his medical studies. He continued to pursue his extracurricular interests during his 
time at Otago. He was an active member of the Photographic Club, appointed News 
Editor of the student journal Critic, and later Associate Editor of the paper. Derek 
stood for presidency of the Student Union, was a committee member of the 
International Affairs Society, and selected NZU Press Bureau Correspondent. He 
graduated MB ChB in 1944. 

In 1945 Derek completed his internship at Auckland Hospital and in 1946 sailed to 
England to work for 6 months at Great Ormond Street Hospital where he gained a 
Diploma in Child Health. 

In those days of post-war reconstruction there were many options for young doctors 
eager to assist and to see the world. Derek spent time as a Medical Officer with 
J Force in Japan (2NZEF) and there were European postings at Lister Hospital 
Hitchin Herts and Hertford British Hospital, Paris. From Paris to Geneva, where 
Derek worked for the International Refugee Association, one of his duties was to 
screen immigrants wanting to make a new life in New Zealand. 

During the Korean War Derek worked with the UN Civil Assistance Corps in Korea 
and then as Medical Officer with the UN Korean Reconstruction Agency in Pusm 
Seoul. 

In 1953 Derek made the decision that was to set the course of his life for the next 54 
years. He had been invited to join the medical practice of Dr Bernard Rosenberg who 
had stayed in Tokyo throughout the War. Derek accepted this offer and they were 
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later joined by a Scot, Dr Gren Wedderburn. Together the three doctors established 
the Tokyo Medical and Surgical Clinic. 

The Clinic treated and cared for the increasingly cosmopolitan foreign community of 
Tokyo. Derek attended both paediatric and adult patients and gained a reputation as a 
skilled and caring doctor. As the years went on, patients included a considerable 
number of visiting artists and dignitaries. Derek enjoyed the challenges offered by the 
practice and was always the soul of discretion about his more celebrated patients. 

In his professional life he was admired and respected for his medical expertise and 
also his kindness, his hospitality, and the support and inspiration he offered to young 
doctors adjusting to life in Japan or beginning work at the Bluff Hospital in 
Yokohama. In 1977 Derek was awarded the OBE for medical services to the foreign 
community in Tokyo.  

Derek made many good friends, both in his life as a busy doctor and in his off-duty 
life as a student of Japanese art and culture, a dedicated follower of Western art and 
literature, a classical music buff, and an enthusiastic golfer. Derek kept in touch with 
friends and family all over the world, returning to New Zealand for regular visits, 
joining relatives and friends in annual expeditions to the opera in Glyndebourne and 
taking short holidays to Europe or Asia to catch up with friends. His friends always 
enjoyed Derek’s perceptive wit and appreciated his shy good humour and thoughtful 
generosity. 

Derek enjoyed writing and was always chuffed when an article he submitted to the 
British Medical Journal was published. Of these articles, ‘Motherese’—a meditative 
reflection on the special language mothers use to communicate with their babies—is 
the one best known to Derek’s wider family. 

Derek maintained his interest and enthusiasm for his chosen profession throughout his 
life. He assisted in the establishment of a Japanese-run clinic for Japanese patients 
towards the end of his career and acted as a consultant and advisor for this clinic even 
after his retirement from the Tokyo Medical and Surgical Clinic in 2004.  

Derek’s health failed in his last years and we, his New Zealand family, were pleased 
and grateful when Derek made the decision to return to New Zealand. Derek is 
survived by his younger brother James and his sister Suzanne. 

Miranda James (a niece of Derek) wrote this obituary. She spent a year (1966) living in Derek’s house 
in Tokyo and mentioned that Derek was very kind and hospitable then, as always. 
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Grants Awarded March 2009 

 

At the March 2009 meeting of the Scientific Advisory Group of the National Heart 
Foundation, a total of 16 limited budget grants were awarded. The awards included 
4 Small Project Grants, 1 Grant-in-Aid and 11 Travel Grants. 

Small Project Grants 

Dr Kirsten Coppell 

Department of Medical & Surgical Sciences, 
University of Otago 

Reported barriers to adopting recommended 

dietary practices amongst type 2 diabetic patients 

in the Lifestyle Over and Above Drugs in 

Diabetes (LOADD) Study 

$14,591 for 1 year. 

 

 Ms Louise Foley 

Clinical Trials Research Unit, University of 
Auckland 

Physical activity measurement in New Zealand 

children 

$15,000 for 13 months. 

 

Dr Anthony Phillips 

School of Biological Sciences, University of 
Auckland 

Mesenteric lymph and heart function 

$14,247 for 2 years. 

 

 Ms Katrina Poppe 

Department of Medicine, University of Auckland 

Establishing echocardiographic reference ranges 

that include people over 40 years of age 

$15,000 for 1 year. 

 

Grant-In-Aid 

Professor Diana Lennon 

Department of Paediatrics, University of 
Auckland 

Rheumatic fever/ Rheumatic heart disease 

workshop: Towards abolition of inequalities 

$15,000 

  

 

Travel Grants 
Dr Hannah Badland 

Centre for Physical Activity & Nutrition 
Research, AUT University 

Visit to the Centre for the Built Environment and 

Health, University of Western Australia, Perth. 

 

 Dr Richard Edwards 

Department of Public Health, University of 
Otago, Wellington 

2009 Joint conference of SRNT and SRNT-

Europe. Dublin, Ireland. 
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Mr Michael Lever 

Canterbury Health Laboratories, CDHB 

7
th

 International Conference of Homocysteine 

Metabolism, Prague, Czech Republic. 

 

 Dr Samuel Lucas 

Department of Physiology, University of Otago, 
Dunedin 

Human and Exercise Physiology Themed 

Meeting, London, UK. 

 

Dr Melody Oliver 

Centre for Physical Activity & Nutrition 
Research, AUT University 

Annual Meeting of the International Society for 

Behavioural Nutrition and Physical Activity, 

Lisbon, Portugal. 

 

 Dr Brett Shand 

Lipid & Diabetes Research Group, CDHB 

3
rd

 International Congress of Prediabetes and the 

Metabolic Syndrome, Nice, France. 

 

Dr Sandy Slow 

Canterbury Health Laboratories, CDHB 

7
th

 International Conference of Homocysteine 

Metabolism, Prague, Czech Republic. 

 

 Ms Agnes Tey 

Department of Human Nutrition, University of 
Otago, Dunedin 

8
th

 Pangborn Sensory Science Symposium, 

Florence, Italy. 

Dr Nichola Thompson 

Department of Surgery, University of Auckland 

END009, the 91
st
 Annual Meeting of the 

Endocrine Society, Washington DC, USA. 

 

 Dr Mark Trew 

Bioengineering Institute, University of Auckland 

30
th

 Heart Rhythm Society Meeting, Boston, USA.. 

Ms Joanna Young 

Lipid & Diabetes Research Group, CDHB 

XV International Symposium on Atherosclerosis, 

Boston, USA.. 

  

 

 

 


