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This Issue in the Journal 

Original Articles 

Timing of thrombotic events in patients receiving 2 weeks of clopidogrel therapy 

post bare metal coronary artery stenting: a New Zealand retrospective study 

S Tie, C-K Wong, J Yap, G Wilkins, M Williams, P Kay 

Anti-platelet drugs are used after coronary stenting to reduce the chance of stent 
thrombosis where the stents become blocked. We investigated (in 1000 patients who 
had implantation of bare metal coronary stent) if there was an increased incidence of 
stent thrombosis after finishing the 2-week course of the anti-platelet drug 
clopidogrel. Of the 13 cases of stent thrombosis found within 6 weeks of stenting, 5 
(38%) occurred after stopping clopidogrel in the period from week 3 to week 6 after 
the procedure. 

 

The use of amino-terminal fraction brain natriuretic peptide (NT-proBNP) 

assays in general practices in Waikato, New Zealand 

V Gibbons, G Devlin, J Speed, R Lawrenson 

We wished to assess the use of the brain natriuretic peptide (BNP) assay in the 
management of patients with suspected heart failure in general practice in Waikato 
District Health Board. We undertook an audit of all BNP requests to Waikato Health 
Laboratory from 1 March 2005–28 February 2006. The majority of Waikato GPs have 
experience with BNP testing in primary care. It appears to be used appropriately as a 
tool to rule out the diagnosis of heart failure by most GPs. A small number of doctors 
appear to use BNP more frequently, possibly to monitor treatment or change in 
condition, an indication for which it is not currently recommended. The use of BNP 
varies by district. 

 

Living alone following first-ever stroke: a prospective study in Turkey 

identifying the risk factors and evaluating their effects 

Ü T Börü, E Öztürk, M Taşdemir, H Sur 

The best predictors of death rate in 6 months following stroke were stroke severity, 
living alone, and prestroke dementia. Peripheral atherosclerosis, pre-stroke dementia, 
and stroke severity were the best predictors for recurrent stroke. Living alone may be 
an important predictive factor for survival. Social relationships of patients are more 
important than estimated. 
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Viewpoint Articles 

Surgery or percutaneous coronary intervention for three-vessel and left main 

coronary artery disease: a critical appraisal of the literature 

P Alison, D Sidebotham 

There is a widely held perception that other than a reduction in the need for repeat 
procedures, CABG surgery does not offer a survival advantage over percutaneous 
revascularisation (stenting of coronary arteries) for patients with multi-vessel 
coronary artery disease. This is based on mistaken interpretations of published trials 
comparing the two techniques. These trials included highly selected patients for 
whom no survival difference should have been expected. However, when “real world” 
practice is examined, CABG surgery has a survival advantage over percutaneous 
revascularisation for patients with multi-vessel coronary artery disease.  

There are increasing concerns regarding late stent occlusion with the new, expensive 
drug-eluting stents, with possibly greater death and heart attack rates compared to 
bare metal stents. This has led some authors to suggest that patients receiving drug-
eluting stents should remain indefinitely on expensive blood-thinning medication. The 
outcome from CABG surgery has steadily improved over the last two decades, despite 
patients undergoing surgery being older and sicker. Diabetic patients have 
consistently done better with CABG surgery compared to percutaneous 
revascularisation.  

Subtle adverse effects on brain function are seen with equivalent rates with both 
surgery and percutaneous revascularisation. The short-term greater morbidity of 
CABG surgery is offset by its proven better long-term results of better survival and 
reduced need for repeat procedures in patients with diffuse coronary artery disease. A 
more balanced analysis of the data needs to be presented to both doctors and patients. 

 

The pre-hospital phase of acute myocardial infarction: a national audit is needed 

in New Zealand 

R Norris 

Heart attacks (acute mycocardial infarctions) remain the major cause of death in 
New Zealand and other developed countries. Most deaths are caused by ventricular 
fibrillation, a disorder of heart rhythm occurring very soon after the onset of 
symptoms of heart attack, but this disorder can be reversed by a shock from a 
defibrillator carried by ambulances. Many deaths can be prevented by early access to 
a defibrillator for heart attack victims, and in New Zealand we need to know the 
causes of delay, and thus of avoidable deaths, and how these might be reduced. We 
also need a campaign to educate the public on the symptoms of heart attack so that 
these can be recognised with the result that calls for help are made (more) promptly. 
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Interventions for severe coronary artery disease: it’s not a 

question of can but a question of should 

Richard Bunton 

A recent headline in the New York Times (25 February 2007) reads In the stent era 
heart bypasses get a new look. To the lay reader, the implication is that the 
interventional treatment of coronary artery disease is an all out competition between 
catheter-based modalities and surgery—where advocates for either make claim and 
counter-claim to the relative merits of each intervention. Since both ‘sides’ have 
access to the same literature and studies it is surprising, perhaps worrying, that 
oftentimes diametrically opposed conclusions and recommendations are made. 

It is now over 30 years since Andreas Gruntzig pioneered coronary angioplasty and in 
the intervening years, along side the already established coronary artery bypass 
grafting (CABG), it has developed into an effective way to treat symptomatic 
coronary artery disease. More latterly, stenting has increased its efficacy and 
longevity. It was inevitable, particularly in fee-for-service health systems, that 
cardiologists (the former gatekeepers for CABG) would embrace the new modality 
and that it would grow, without any checks and balances, because ‘to a man with a 
hammer a lot of things need cracking’! 

The article by Alison and Sidebotham in this issue of the Journal is both timely and 
important. It appropriately questions the continuing use of angioplasty/stenting in 
situations where surgery is not only more effective but is also the safer of the 
procedures long term—Surgery or percutaneous coronary intervention for three 
vessel and left main coronary artery disease: a critical appraisal of the literature; 
http://www.nzma.org.nz/journal/120-1255/2557). 

Many trials have compared CABG and angioplasty. For instance, in the era of 
stenting, five randomised trials (ERACI II, AWESOME, MASS II, ARTS, SoS) were 
conducted. Interestingly, on average only 5% of those patients initially assessed for 
the trials were randomised, only 35% had triple vessel disease, and all had good left 
ventricular function.1  

Not surprisingly there was no survival advantage for surgery, although re-intervention 
rates following angioplasty were higher. In reality, randomised trials were performed 
in a highly selected and atypical group when compared to the general population. 
However, the results obtained from these trials have been used as a justification for 
the widespread application of angioplasty/stenting to multi-vessel coronary artery 
disease. 

Taggart, in a BMJ article,2 wrote:  
By largely excluding patients with severe triple vessel disease coronary artery disease, the 
trials were, in effect, inherently biased against the prognostic benefit of surgery. Subsequent 
reporting of these trials was misleading. 

The group from Duke University (Surgeons and Cardiologists) have looked at a ‘real 
life’ experience of 18,481 patients3

 treated in their institution by catheter interventions 
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and surgery. They found that as the severity of the coronary artery disease increased, 
so did the survival advantage for surgery—this advantage becoming most prominent 
in the modern era of stenting. 

Data from the New York Register is more enlightening.4 60,000 patients underwent 
treatment (catheter or CABG) over a 4-year period (1997–2000). For patients with 
double vessel disease at 3-year follow up, the relative mortality for stenting was 29% 
higher than for CABG, and for triple vessel disease, this figure rose to 46%.  

Registry data is often more akin to real-life practice than randomised trials which 
have the potential benefit of scientific purity but are often designed with a specific 
end point in mind and funded by companies that have a significant financial interest in 
achieving a positive outcome. The more cynical of us might suggest that the 
randomised trials were nothing more than a confirmation of the fact that low-risk 
coronary artery disease has a reasonable prognosis irrespective of the interventions. 

In a recent Lancet article,5 a group of eminent cardiologists wrote:  
In view of the survival benefit shown for coronary artery bypass grafting, the real controversy 
is why patients with symptoms and anatomy known to benefit from the procedure are still 
submitted to percutaneous intervention. 

It is my firmly held view that the time has come for our interventional colleagues to 
apply the same scientific rigour that, for those of us who can remember, cardiologists 
used to accuse surgeons of lacking when the debate was medical therapy or surgery. 
This should extend to the debate of bare metal versus drug-eluting stents.  

A meta-analysis of the trials comparing bare metal with drug eluting stents6
 has 

shown no patient survival advantage for drug-eluting stents. This is because any 
(often over-stated) benefit in terms of the reduction of re-stenosis is counterbalanced 
by acute late thrombosis—an often fatal event. 

It has also become obvious that while a percutaneous procedure is less invasive than 
surgery the claims of a reduced chance of procedural myocardial infarction does not 
stand up to scrutiny. Moreover, the risk of cognitive dysfunction—as shown by the 
SoS and BARI trials—showed no difference between a percutaneous intervention and 
CABG at any time period. 

Dr Califf, Head of Interventional Cardiology at Duke University, wrote:7
  

It is likely that most people undergoing coronary angiography are not told the entire story 
when a decision is made to undergo PCI—without surgical opinion, the patient is in no 
position to have a rational input into the decision. 

I contend that currently we probably fall short of best practice in fully informing the 
patients of all the options prior to them going to the interventional laboratory, and 
once there, I further contend that we fall short of practicing evidence-based medicine. 

Angioplasty and stenting have made an important contribution to the treatment of 
coronary artery disease. The technical advances have been impressive. Hopefully the 
discipline has now matured to a point where the first question to be asked when 
looking at coronary angiogram is not “can we do it?” There is no doubt that 
angioplasty is technically possible in a wide range of patients. The question that needs 
to be asked more often is “should we do it?” And, as any surgeon will tell you, this is 
often the hardest question to answer. 
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Clopidogrel and stent thrombosis after percutaneous 

coronary intervention 

Patrick Gladding, Mark Webster 

The article by C-K Wong and colleagues in this issue of the Journal reports the 
Dunedin experience of 1000 consecutive patients with successful percutaneous 
coronary intervention (PCI) between 2000 and 2003—Timing of thrombotic events in 
patients receiving 2 weeks of clopidogrel therapy post bare metal coronary artery 
stenting: a New Zealand retrospective study; http://www.nzma.org.nz/journal/120-
1255/2553. 

During that time, all patients received bare metal stents and almost all received their 
standard regimen of clopidogrel given for 2 weeks, rather than the 3–4 weeks 
recommended by US and European guidelines. Between 24 hours and 6 weeks after 
PCI, 13 (1.3%) developed stent thrombosis, with 8 events occurring in the first 2 
weeks and 5 during the 4 weeks after clopidogrel was discontinued.  

It is unclear from this study whether the stent thrombosis rate beyond 2 weeks would 
have been similar or lower if the duration of clopidogrel treatment had been longer. 
On balance, it seems reasonable to give clopidogrel for 4 weeks (as suggested by 
international guidelines) in patients undergoing elective stent deployment for stable 
coronary disease. Angioscopic studies have shown stent re-endothelialisation in most 
patients by 6 weeks post-PCI,1 and stent thrombosis is rare with bare metal stents 
beyond 4-6 weeks.2,3 On the other hand, if clopidogrel is not tolerated or associated 
with increased bleeding, a reduced 2-week regimen does not appear associated with 
an unduly increased risk for late stent thrombosis.  

The other interesting finding was that many of those patients with early stent 
thrombosis appeared to have a mechanical predisposition, in particular unrecognised 
or untreated stent/vessel wall malapposition or stent edge dissection. This reinforces 
the importance of meticulous stent deployment with careful attention to achieving an 
optimal procedural result, particularly when more complex interventional strategies 
such as the modified culotte technique for bifurcation lesions are employed.  

Does clopidogrel have benefits beyond preventing stent thrombosis? Patients 
presenting with an acute coronary syndrome often have multiple unstable coronary 
plaques and are at increased risk for further events during the first few months 
following presentation.  

The CURE4 and CREDO5 trials found that recurrent cardiovascular events were 
reduced by an absolute 2–3% with a longer 6-12 month course of clopidogrel, with 
most events and most benefit accruing in the first 3–6 months. In contrast, 
clopidogrel was of no significant benefit in the CHARISMA6 study; that trial largely 
enrolled lower risk patients with stable coronary disease or risk factors for coronary 
disease, event rates were considerably lower than CURE and CREDO, and it is likely 
that a modest absolute benefit from clopidogrel was offset by increased bleeding. 
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In the US and Europe, sirolimus and paclitaxel drug-eluting stents (DES) have been 
used during most coronary interventional procedures for the last 4 years because they 
reduce restenosis and the need for repeat revascularisation, compared with bare metal 
stents.2,7 Unfortunately, however, late stent thrombosis has been reported with both 
first-generation DES with an incidence of about 0.3% per year;2,3,7 it is unclear at 
present whether this risk reduces over time.  

Angioscopy,8 optical coherence tomography, and autopsy9 studies have clearly 
demonstrated that DES cause delayed and incomplete stent re-endothelialisation; a 
localised inflammatory response to the drug or polymer coating on the stent carrying 
the drug has also been observed in some patients.10 

The randomised trials of DES versus bare metal stents have largely been undertaken 
in patients and lesions at relatively low risk for restenosis. In contrast, DES are often 
used in patients (such as those with diabetes) and lesions (such as long lesions, 
lesions in small calibre vessels and bifurcation lesions) at increased risk for 
restenosis.  

Paradoxically, many of the patient and lesion factors associated with increased bare 
metal stent restenosis also predict an increased risk for late DES thrombosis.11 The 
AHA/ACC guidelines12 now recommend continuing clopidogrel for 12 months when 
DES are implanted, and premature discontinuation of clopidogrel treatment has 
emerged as a strong predictor of increased DES thrombosis.11 

Over the last decade, optimal antiplatelet therapy has not been possible in New 
Zealand because the Pharmaceuticals Management Agency (PHARMAC) has only 
recently developed restricted “special authority” criteria for funding clopidogrel. At 
present, clopidogrel can be given for 6 months in patients undergoing PCI with stent 
deployment, and in patients with acute coronary syndromes treated medically, but 
only if they were taking aspirin at the time of presentation. These criteria are not 
evidence-based.  

How might antiplatelet drugs be improved in the future? Higher loading and 
maintenance dose regimens of clopidogrel may increase treatment efficacy. More 
potent and more rapid-acting antiplatelet drugs are being evaluated as alternatives or 
adjuncts to clopidogrel.  

There are also considerable inter-individual differences in the response to both aspirin 
and to clopidogrel. Depending upon the method used to assess platelet function, 
roughly 20% of patients will show a reduced response to each of those medications, 
and patients with reduced aspirin responsiveness have an increased likelihood of 
recurrent cardiovascular events. It is unclear whether these high-risk subjects should 
be treated long term with an alternative to aspirin or with a combined anti-platelet 
regimen.  

Another impending change is the clinical application of genomics, which will likely 
alter the current practice of applying the results of large randomised trials across 
populations, to targeting individualised treatment regimens to those who will benefit 
from them. Indeed, we still have plenty to learn. 



 

 
NZMJ 1 June 2007, Vol 120 No 1255 Page 11 of 95 
URL: http://www.nzma.org.nz/journal/120-1255/2554/ © NZMA 

 

Competing interests: None. 

Author information: Patrick Gladding, Cardiology Fellow; Mark Webster, 
Consultant Cardiologist; Green Lane Cardiovascular Service, Auckland City Hospital 

Correspondence: Associate Professor Mark Webster, Green Lane Cardiovascular 
Service, Auckland City Hospital, Private Bag 92024, Auckland 1030.  
Fax (09) 307 4950; email: mwebster@adhb.govt.nz  

References: 

1. Sakai S, Mizuno K, Yokoyama S, et al. Morphologic changes in infarct-related plaque after 
coronary stent placement: a serial angioscopy study. J Am Coll Cardiol. 2003;42:1558–65. 

2. Stone GW, Moses JW, Ellis SG, et al. Safety and efficacy of sirolimus-and paclitaxel-eluting 
coronary stents. N Engl J Med 2007;356:998–1008. 

3. Lagerqvist B, James SK, Stenestrand U, et al. Long-term outcomes with drug-eluting stents 
versus bare-metal stents in Sweden. N Engl J Med. 2007;356:1009–19. 

4. Yusuf S, Zhao F, Mehta SR, et al. Effects of clopidogrel in addition to aspirin in patients with 
acute coronary syndromes without ST-segment elevation. N Engl J Med. 2001;345:494–502. 

5. Steinhubl SR, Berger PB, Mann JT, et al. Early and sustained dual oral antiplatelet therapy 
following percutaneous coronary intervention: A randomized controlled trial. JAMA. 
2002;288:2411–20. 

6. Bhatt DL, Fox KA, Hacke W, et al. Clopidogrel and aspirin versus aspirin alone for the 
prevention of atherothrombotic events. N Engl J Med. 2006;354:1706–17. 

7. Kastrati A, Mehilli J, Pache J, et al. Analysis of 14 trials comparing sirolimus-eluting stents 
with bare-metal stents. N Engl J Med. 2007;356:1030–9. 

8. Kotani J, Awata M, Nanto S, et al. Incomplete neointimal coverage of sirolimus-eluting 
stents: angioscopic findings. J Am Coll Cardiol 2006;47:2108-2111. 

9. Joner M, Finn AV, Farb A, et al. Pathology of drug-eluting stents in humans: delayed healing 
and late thrombotic risk. J Am Coll Cardiol. 2006;48:193–202. 

10. Nebeker JR, Virmani R, Bennett CL, et al. Hypersensitivity cases associated with drug-
eluting coronary stents: a review of available cases from the Research on Adverse Drug 
Events and Reports (RADAR) project. J Am Coll Cardiol. 2006;47:175–181. 

11. Iakovou I, Schmidt T, Bonizzoni E, et al. Incidence, predictors, and outcome of thrombosis 
after successful implantation of drug-eluting stents. JAMA. 2005;293:2126–30. 

12. Grines CL, Bonow RO, Casey DE, Jr., et al. Prevention of premature discontinuation of dual 
antiplatelet therapy in patients with coronary artery stents: a science advisory from the 
American Heart Association, American College of Cardiology, Society for Cardiovascular 
Angiography and Interventions, American College of Surgeons, and American Dental 
Association, with representation from the American College of Physicians. J Am Coll 
Cardiol. 2007;49:734–9. 

 

 



THE NEW ZEALAND  
MEDICAL JOURNAL  
Vol 120 No 1255 ISSN 1175 8716 

 
NZMJ 1 June 2007, Vol 120 No 1255 Page 12 of 95 
URL: http://www.nzma.org.nz/journal/120-1255/2553/ © NZMA 

 

 

Timing of thrombotic events in patients receiving 2 weeks of 

clopidogrel therapy post bare metal coronary artery 

stenting: a New Zealand retrospective study 

Stuart Tie, Cheuk-Kit Wong, Joel Yap, Gerard Wilkins, Michael Williams, 
Patrick Kay 

Abstract 

Objective To investigate if increased thrombotic events occurred after cessation of a 
2-week course of clopidogrel treatment in patients who had implantation of bare 
metal stent. 

Setting Dunedin Public Hospital, a tertiary referral centre in New Zealand. 

Patients 1000 consecutive patients undergoing percutaneous coronary intervention 
(PCI) with stent implantation from January 2000 to October 2003 were analysed. 
Those who had successful implantation of bare metal stent without clinical events in 
the first 24 hours and who received 2 weeks of clopidogrel treatment were included 
in the study (n=983). 

Main outcome measures Stent thromboses between 24 hours and 6 weeks post PCI. 

Results There were 13 (1.3%) stent thromboses between 24 hours and 6 weeks post 
PCI, resulting in 3 deaths (23%), 2 ST-elevation acute coronary syndrome [ACS] 
(15%), and 8 non-ST elevation ACS (62%). The median time for stent thrombosis 
was 18±14 days. Five of the 13 cases (38%) of stent thrombosis occurred after the 
first 2-weeks (1 in week 3, 1 in week 5, 3 in week 6), and all had predisposing factors 
for stent thrombosis (2 with stent length ≥30mm, 3 with stent diameter ≤2.5mm and 2 
with bifurcation stenting).  

Conclusion Five of 13 (38%) stent thromboses occurred in week 3 to week 6 after 
cessation of a 2-week course of clopidogrel post bare metal stenting. 

Recent reports on late stent thrombosis (up to 2 years) in drug-eluting stents (causing 
ST-elevation acute myocardial infarction and high mortality) have renewed interest 
on the thrombotic risk from incomplete stent re-endothelialisation, and highlighted 
the importance of antiplatelet therapy post stenting (as these events are often 
precipitated by antiplatelet drug withdrawal).1–3 

With bare metal coronary stenting, dual antiplatelet therapy with aspirin and 
clopidogrel is recommended for at least 3–4 weeks post stenting according to 
European guidelines for percutaneous coronary intervention (PCI); and for at least 1 
month according to American guidelines for PCI to reduce the risk of stent 
thrombosis.4,5  
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From serial angioscopy studies, implanted bare metal coronary stents to de novo 
coronary lesions take 4 to 6 weeks to be completely re-endothelialised,6,7 after which 
the occurrence of stent thrombosis is uncommon.8,9  

In the years 2000 to 2003, we routinely gave clopidogrel for only 14 days after bare 
metal stenting. Given that re-endothelialisation should not have been completed by 2 
weeks after coronary stenting, this study evaluates if the recovery of platelet function 
after stopping clopidogrel would lead to an increase in stent thrombosis between the 
3rd and 6th weeks. 

Methods 

Study design and patient population—We reviewed 1000 consecutive patients undergoing PCI with 
stent implantation from January 2000 to October 2003 in Dunedin Public Hospital. All PCIs were 
performed according to standard guidelines. The interventional strategy including the use of 
periprocedural glycoprotein IIb/IIIa inhibitor and intravascular ultrasound study was left to the 
discretion of the operator. 

The inclusion criteria for the current study were: 

• Successful implantation of bare metal stents with no clinical events in the first 24 hours. 

• Administration of clopidogrel for only 2 weeks. The dosage was generally 75 mg daily with 
an initial loading of 300mg. 

The database for PCI at Dunedin Public Hospital is computerised and records procedural details, 
adjuvant medications, and early complications. For this study, demographic data, clinical 
characteristics, readmission details, and number of deaths were collected from a clinical record system 
linked to the national mortality database—The New Zealand Health Information Service (NZHIS) 
National Mortality Collection.  

We focused on the timing and the nature of the major adverse cardiovascular events (MACE) that 
occurred between 24 hours and 6 weeks post PCI. The information of the 1000 subjects was recorded 
using Microsoft Office Access 2003 and analysed with Microsoft Office Excel 2003. For patients with 
any suspicious MACE, the clinical and angiographic data were reviewed for detailed clinical, 
angiographic, and procedural information.  

Definition of stent thrombosis—We recorded all MACE—including sudden death, non-fatal ST 
elevation myocardial infarction (STEMI), and non-ST elevation acute coronary syndrome (ACS).  

Stent thrombosis was defined as the occurrence of any of the following:1 

• Sudden onset of typical angina with electrocardiographic evidence of myocardial ischaemia 
or infarction in the distribution of target stented vessel. 

• Angiographic confirmation of partial or total stent occlusion. 

• Sudden cardiac death not clearly attributable to another coronary lesion.  

Statistical analysis—Continuous data was presented as the mean value ± SD, and categorical data as 
frequencies. Continuous variables related to stent thrombosis in the first 2 weeks and the subsequent 4 
weeks were compared by use of unpaired t test. Categorical variables were compared using two-tailed 
Fisher’s exact test.  

Results 

Baseline characteristics: Of the 1000 consecutive patients, 5 were excluded because 
they had implantation of drug-eluting stent while another 12 were excluded because 
they were prescribed clopidogrel for more than 2 weeks.  

Table 1 shows demographics of the population (n=983). Almost half of the patients 
were at high risk, with PCI performed for ACS including myocardial infarction and 
unstable angina. Glycoprotein IIb/IIIa was used in 39% of patients. 
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Clinical outcome—There were 13 (1.3%) stent thromboses between 24 hours and 6 
weeks post PCI, resulting in 3 deaths (23%), 2 STEMI (15%) and 8 non-ST elevation 
ACS (62%); 8 cases occurred in the first 2 weeks and 5 cases (38%) occurred 2 
weeks after clopidogrel treatment had been completed. The median time for stent 
thrombosis was 18±14 days. The detailed descriptions of the 13 patients are shown in 
Table 2.  

 

Table 1. Baseline demographics and disease history 

 

Characteristics Number of patients (n=983) 

Mean age, years 
Male 
Prior CABG  
Prior MI  
Systemic hypertension 
Diabetes 
Smoking 
- Current  
- Former  
Dyslipidaemia  
Indication for PCI 
- STEMI  
- Non-ST elevation ACS  
- Stable angina  

66±12 
674 (68.6%) 
103 (10.5%) 
294 (29.9%) 
526 (53.5%) 
142 (14.4%) 

 
210 (21.4%) 
420 (42.7%) 
639 (65.0%) 

 
248 (25.2%) 
227 (23.1%) 
504 (51.3%) 

CABG: Coronary artery bypass grafting; MI: Myocardial infarction; PCI: Percutaneous coronary intervention; 
STEMI: ST elevation myocardial infarction; ACS: Acute coronary syndrome. 

 

Ten of the 13 patients had one or more risk factors for stent thrombosis including ≥30 
mm stent length (4 patients), small stents ≤2.5mm (5 patients), multiple overlapping 
stents (5 patients), and bifurcation stenting (4 patients).  

Three patients died before angiography could be arranged, and in another patient, 
angiography was refused. Nine underwent angiography including 2 with intravascular 
ultrasound (IVUS) examination. Abnormalities on the stent segments were found in 8 
patients (including stent malapposition and stent edge dissections in the 2 patients 
with IVUS), and the remaining patient had occlusion of a branch in close proximity 
to the stented segment (Table 2).  

There was no significant difference in the clinical, angiographic, and procedural 
characteristics between patients with stent thrombosis in the first 2 weeks versus 
patients with stent thrombosis in weeks 3 to 6 (Table 3). 
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Table 2. Detailed descriptions of patients with stent thrombosis  
 

Patient number 1 2 3 4 5 6 7 8 9 10 11 12 13 

Time of thrombosis (days) 5 5 6 7 7 10 12 12 20 30 39 40 42 
Baseline characteristics 

Age (years) 
Gender 
Diabetes 
Current smoker 
Prior MI 
Prior CABG 

 
81 
M 
0 
0 
0 
0 

 
59 
M 
0 
0 
0 
0 

 
86 
M 
0 
0 
0 
0 

 
51 
F 
+ 
0 
0 
0 

 
72 
M 
0 
0 
0 
0 

 
75 
F 
0 
0 
0 
0 

 
56 
M 
+ 
0 
+ 
+ 

 
75 
M 
0 
0 
0 
0 

 
53 
M 
0 
0 
0 
0 

 
64 
F 
0 
0 
0 
0 

 
58 
M 
0 
+ 
+ 
0 

 
63 
F 
0 
0 
+ 
0 

 
64 
F 
0 
0 
0 
0 

Index procedure 

Indication for procedure 
Glycoprotein IIb/IIIa use 

 
ACS 

- 

 
STEMI 

+ 

 
AP 
- 

 
ACS 

+ 

 
ACS 

- 

 
AP 
+ 

 
STEMI 

+ 

 
ACS 

- 

 
STEMI 

+ 

 
STEMI 

+ 

 
ACS 

- 

 
ACS 

- 

 
ACS 

+ 
Angiographic features of index procedure 

Culprit vessel 
Bifurcation technique (where performed) 
Final kissing balloons in bifurcation stenting 
Minimum stent diameter (mm) 
Total stent length (mm) 
Total stent implanted 

 
LCx/OMCx 
M. Culottes 

- 
2.5/3 
13/9 
1/1 

 
RCA 

- 
- 
4 

40 
2 

 
LAD 

- 
- 

2.75 
36 
3 

 
LAD/DIAG 
M. Culottes 

+ 
3/3 

23/13 
1/1 

 
LCx 

- 
- 

3.5 
15 
1 

 
LAD 

- 
- 

2.75 
18 
1 

 
RCA-SVG 

- 
- 
4 

18 
1 

 
IM 
- 
- 

2.5 
10 
1 

 
LAD/DIAG 
M. Culottes 

+ 
3/3 

18/18 
2 

 
RCA 

- 
- 
2 

13 
1 

 
RCA 

- 
- 

2.5 
13 
1 

 
RCA 

- 
- 

3/3.5 
36/25 
2/1 

 
LAD/DIAG 
M. Culottes 

+ 
3/2.25 
44/8 
3/1 

Reintervention 

Clinical presentation 
Angiographic and IVUS findings 
Additional stent implanted 

 
D 
- 
- 

 
D 
- 
- 

 
AMI 
ST 
+ 

 
ACS 

- 
- 

 
ACS 
RD 
+ 

 
ACS 

MA & RD 
+ 

 
ACS 
ST 
- 

 
ACS 

† 
- 

 
ACS 
MA 

PTCA 

 
D 
- 
- 

 
AMI 

Residual ST 
- 

 
ACS 
ST 
+ 

 
ACS 
ST 
- 

†Subtotal occluded superior branch of IM; ACS = non-ST elevation acute coronary syndrome; AP = angina pectoris; D = death; DIAG = diagonal branch; IM = intermediate branch; ISR = in-stent restenosis; IVUS = 
intravascular ultrasound; LAD = left anterior descending artery; LCx = left circumflex artery; MA = malapposition; M. Collottes = modified colottes; NRP = no reflow phenomenon; OMCx = obtuse marginal branch; PTCA = 

percutaneous coronary angioplasty; RCA = right coronary artery; RD = residual dissection; ST = Stent thrombosis; STEMI = non-fatal ST-elevation myocardial infarction. 
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Table 3. Comparison of detailed characteristics between two patient groups with 

stent thrombosis (ST) 
 

Characteristics ST in the first 2 weeks 

(n=8) 

ST between week 3 and 6 

(n=5) 

P value 

Male, % 75 40 0.49 
Diabetes mellitus, % 25 0 0.67 
Current smoker, % 0 20 0.80 
Prior MI, % 12.5 40 0.64 
Prior CABG, % 12.5 0 0.80 
Use of glycoprotein 
IIB/IIIA blockers, % 

50 60 0.83 

Bifurcation stenting, % 25 40 0.96 
Mean stent diameter, mm 3.1 ± 0.6 2.6 ± 0.4 0.13* 
Total stent length, mm 24.4 ± 11.3 35.0 ± 22.0 0.27* 

Total number of stents 1.6 ± 0.7 2.2 ± 1.3 0.30* 
*Calculated using unpaired t test; MI: myocardial infarction; CABG: coronary artery bypass grafting. 

 

Discussion 

This study showed a substantial proportion (38%) of stent thrombosis occurred after 
cessation of 14 days of clopidogrel treatment. While this incidence might not suggest 
a rebound increase of events after stopping clopidogrel, it revealed the thrombotic 
potential of an incompletely endothelialised stent when antiplatelet therapy was not at 
its full strength.  

Angiographic variables, such as long stent length, small stent diameter, and 
bifurcation stenting were commonly found, regardless whether stent thrombosis 
occurred before or after 14 days. The clinical presentations and sequelae of stent 
thromboses were comparable to published results.8,10 

The duration of thienopyridine therapy (ticlopidine and clopidogrel) after bare metal 
stenting has changed over recent years. Early experience with older generation stents 
(larger diameter and shorter length) found that almost all cases of stent thrombosis 
occurred during the first 2 weeks post PCI.11 At that time, many centres opted to use a 
2-week course of ticlopidine, the first-generation thienopyridine, partly to avoid its 
side effects.  

Schühlen et al analysed 5678 patients with successful coronary stent placement and a 
4-week ticlopidine regime. Compared to the earlier studies,12–14 newer generation 
stents were deployed among those 5678 patients, more often in smaller vessels with 
longer diseased segments, and using high-pressure stent deployment.  

While stent thrombosis decreases rapidly during the first few days, a substantial 
proportion (~20%) occurred in the 3rd and 4th weeks.15 Wenaweser et al analysed 6058 
patients who underwent bare-metal stent implantation between 1995 and 2003 and 
found 95 (1.6%) patients who had stent thrombosis on angiography. Among them, 
25% of whom had the event after 30 days.16 

While early stent thrombosis could be related to procedural factors such as coronary 
dissection,17 the risk for late events (often between 3 to 6 weeks, as in the current 
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study) may be more related to the balance between the extent of coronary arterial 
disruption and the rapidity that re-endothelialisation is occurring.  

Farb et al studied 13 cases of late bare metal stent thromboses (defined as an acute 
thrombus within a stent after implantation ≥30 days) and found that the pathological 
mechanisms were stenting across ostia of major arterial branches (5 cases); exposure 
to radiation therapy (3 cases); plaque disruption in the non-stented arterial segment 
within 2 mm of the stent margin (2 cases); stenting of markedly necrotic, lipid-rich 
plaques with extensive plaque prolapse (2 cases); and diffuse in-stent restenosis (1 
case). Of note, 12 of the 13 cases demonstrated a failure to form a completely healed 
neointimal layer overlying stent struts.18 

In the drug-eluting stent era, the incidence of late thrombosis, defined as thrombosis 
after 30 days, was found in some studies to be about 0.5% with a follow-up time up to 
9 and 26 months.1,3 In the BASKET-LATE trial19, Pfisterer et al found that after 
discontinuation of clopidogrel, late-stent thrombosis related events were 2–3 times 
more frequent among those who had received DES than among those who had 
received BMS and occurred up to 1 year after clopidogrel discontinuation.  

It is uncertain whether the healing endothelium at 3–6 weeks after bare metal stenting 
in our patients had much resemblance to the healing process in the months to years 
following drug-eluting stenting. However, full antiplatelet treatment could be 
important in both situations, as stopping antiplatelet treatment often preceded the late 
thrombotic episodes after implantation of drug eluting stents. 

The possible mechanisms of late stent thrombosis and the relevance of antiplatelet 
treatment have also been highlighted by intravascular ultrasound studies in patients 
post brachytherapy.20,21 Unhealed stent edge dissections and incomplete stent 
apposition may predispose to late stent thrombosis. Without brachytherapy, 
incomplete stent apposition can also develop late after stenting, both with bare metal 
stent implantation (1% to 5%)22,23 and with drug-eluting stent implantation (8.7% to 
20%).24,25 These late-acquired incomplete stent apposition was mainly due to focal 
positive arterial remodelling,26,27 and hypersensitivity reaction to the stent polymer in 
some patients with drug-eluting stent implantation may also have contributed.28,29 

Nonetheless, 12-month and 3-year follow-up data in SIRIUS25and RAVEL24 trials 
respectively fail to show any association between late acquired incomplete stent 
apposition and an increase in adverse cardiac events. 

The duration of clopidogrel therapy post-stenting has been studied in the CREDO30 

and PCI-CURE31 trials, showing that following PCI, long-term (1-year or 8 months) 
clopidogrel therapy significantly reduced the risk of adverse ischaemic events. In the 
2005 AHA/ACC PCI guidelines, a more prolonged dual antiplatelet therapy of up to 1 
year is considered ideal in patients who do not have a high bleeding risk.5 

We acknowledge that there are some limitations with this study. As in all 
observational studies, we are demonstrating associations rather than causality. While 
our data may be interpreted as supportive of the need for a more prolonged dual 
antiplatelet treatment when coronary re-endothelialisation is still incomplete, it is 
actually unknown if incidence of stent thrombosis in the current cohort would have 
been altered if clopidogrel had been given for a longer period of time.  
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Our rationale of giving only 2 weeks in those years were based mainly on cost 
reasons, but New Zealand’s Pharmaceuticals Management Agency (PHARMAC) has 
recently allowed funding for up to 6 months. Nonetheless, our findings are still of 
relevance because on many occasions clopidogrel is stopped prematurely for a variety 
of reasons including elective surgery and bleeding problems.  

In conclusion, a substantial proportion (38%) of stent thrombosis occurred after the 
cessation of clopidogrel therapy at 14 days post bare metal stenting. 
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The use of amino-terminal fraction brain natriuretic peptide 

(NT-proBNP) assays in general practices in Waikato, 

New Zealand 

Veronique Gibbons, Gerard Devlin, John Speed, Ross Lawrenson 

Abstract 

Aims To assess the use of the amino-terminal fraction brain natriuretic peptide (NT-
proBNP) assay in the management of patients with suspected heart failure in general 
practice in Waikato District Health Board (DHB). 

Methods We undertook an audit of all BNP requests to Waikato Health Laboratory 
from 1 March 2005 to 28 February 2006 inclusive. Data were analysed for age, 
gender, test result, and requesting general practitioner (GP). Crude incidence rate of 
BNP test by age group, sex, and by district was obtained. Second tests were analysed 
to ascertain numbers of patients re-tested in primary care. 

Results 1553 tests were ordered on 1327 patients; 1182 (89%) of patients had only 
one test in primary care; 680 (51.2%) of first tests were <40 pmol/L, 409 (30.8%) 
were between 40 - 220 pmol/L; and 238 (17.9%) were >220 pmol/L. Of the estimated 
250 GPs in Waikato DHB, 75% (189) of GPs had requested one or more BNP tests. 
27% (51/189) of GPs requested a repeat test on one or more patient. 27% of patients 
with result >220 pmol/L had a further BNP test in general practice. 

Conclusions The majority of Waikato GPs have experience with BNP testing in 
primary care. It appears to be used appropriately as a tool to rule out the diagnosis of 
heart failure by most GPs. A small number of doctors appear to use BNP more 
frequently, possibly to monitor treatment or change in condition (an indication for 
which it is not currently recommended). The use of BNP varies by district. 

Heart failure is a common cause of morbidity and mortality in New Zealand. 
Symptoms are often non-specific and hence difficult to interpret, meaning diagnosis 
of heart failure by clinical means alone is inadequate.1  

Studies have shown that over half of people suspected as having heart failure by their 
general practitioner (GP) do not have the condition confirmed on further evaluation 
by a specialist.2 Whilst the sensitivity and specificity of brain natriuretic peptide 
(BNP) is comparable to an electrocardiogram (ECG), the fact that specificity is poor 
in both tests has the potential to lead to over-investigation of abnormal results.3 

B-type natriuretic peptide test alone cannot confirm if someone has heart failure, but 
the high negative predictive value helps GPs to rule out heart failure in symptomatic 
patients.2,4 In particular, plasma BNP is raised in dyspnoeic patients with heart failure 
and not in acutely breathless patients with primary lung disease—thus suggesting that 
BNP may assist in the diagnosis of patients with acute dyspnoea.5  

The usefulness of BNP in unselected patients in the community is uncertain.6 A large 
body of observational data and a few evidence-based controlled trials are looking at 
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the further implementation of plasma BNP and NT-proBNP in the diagnosis and 
treatment of acute and chronic heart failure.7 It has been recommended that those with 
a positive test (>40 pmol/L) should be referred to a specialist for diagnosis. Repeat 
tests as a means of monitoring heart failure management are not currently 
recommended in general practice.4  

Assays of B-type natriuretic peptides have recently emerged as an extremely helpful 
investigation (particularly in the exclusion of heart failure), and have been 
incorporated into international guidelines in the initial assessment of individuals with 
suspected heart failure.1,8 Laboratory and point-of-care assays that measure BNP and 
the inactive peptide NT-proBNP concentrations in the blood are now commercially 
available. BNP and NT-proBNP are known collectively as B-type natriuretic peptides. 

Waikato Health Laboratory is the only publicly funded laboratory measuring either 
form of BNP in the Waikato region and the test used is for NT-proBNP. Serum or 
heparinised plasma samples for NT-proBNP are analysed on the Roche Modular E170 
analyser (Roche Diagnostics, Indianapolis, IN, USA). 

We wished to examine the use of BNP testing within general practice in Waikato 
District Health Board (Waikato DHB). Waikato DHB is one of the largest of New 
Zealand’s 21 district health boards covering 7.9% of New Zealand’s land mass 
(21,220 km2) and comprising 8.3% of the New Zealand’s population (337,390 
people), of which 32% (107,661) people are over the age of 45 years (Census 2001). 
There are approximately 250 GPs in Waikato DHB. 

Method 

We obtained from Health Waikato Laboratory all requests for plasma BNP between 1 March 2005 and 
28 February 2006. Assay samples for research purposes and validation were excluded. The data were 
categorised according to whether samples came from primary care or from a secondary provider, 
including specialists in private practice. Our report is based on samples from primary care. Samples 
were categorised <40 pmol/L, 40–220 pmol/L, or >220 pmol/L in line with the recommendation of 
Health Waikato Laboratory (Table 1). 

 

Table 1. Reference interval and comments for NT-proBNP from Health Waikato 
 

Reference interval NT-proBNP 

<40 pmol/L Reference interval in healthy persons 
40–220 pmol/L Does not rule out heart failure. 
>220 pmol/L Suggests a high likelihood of heart failure in newly symptomatic (breathless) 

patients, but all clinical data must be taken into account. 
Notes: BNP may be elevated by renal failure, atrial fibrillation, LVH, COPD, after 

myocardial infarction, in the elderly, and by treatment with beta-blockers or 
digoxin. 
BNP may be decreased by hypothyroidism treatment with diuretics, vasodilators, 
and ACE inhibitors. 

 
Patients aged 45 years and over with a first plasma BNP request ordered by a general practitioner (GP) 
were included in the study. We did not include patients less than 45 years of age as the numbers were 
inadequate for meaningful analysis.  

To identify incident BNP tests ordered by a GP, we included only the first tests ordered between 1 June 
2005–28 February 2006, with no evidence of a BNP test in the prior 3 months. The 3-month cut-off 
was based on the median time for repeat tests. We also excluded patients who had been admitted in the 
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previous year to Waikato Hospital with heart failure. We analysed the use of the first test by age, 
gender, and district. 

Data were checked and edited before analysis. For the analysis we used Microsoft Excel 2003 
(Microsoft Corporation, Washington) and STATA v8 (Stata Corporation, Texas) software. Data were 
analysed by age, sex, test result, and requesting GP. Crude incidence rate of BNP test by age group and 
sex for Waikato DHB and by district was obtained using GP location as a proxy for domicile area. 

This study received ethics approval by the Northern Y Regional Ethics Committee on 15 June 2006 
(Ref: NTY/06/06/044). 

 

Results 

June 2005–February 2006 data—1327 primary care patients with no prior evidence 
of heart failure had their first test between 1 June 2005 and 28 February 2006. A total 
of 1553 BNP tests were performed on 1327 patients in primary care. Forty-nine 
percent of patients (651/1327) were male (mean age 72 years) compared with 51% 
(676/1327) female participants (mean age 74 years). 

First tests—Results ranged from 1–7136 pmol/L (average 177.2, median 37). 
Individual results were categorised as described above. There was no difference in the 
proportion of <40 pmol/L, 40–220 pmol/L, or >220 pmol/L results by sex 
(χ2=1.0143, p=0.602). 

680 (51.2%) of first tests were <40 pmol/L, 409 (30.8%) were 40–220 pmol/L, and 
238 (17.9%) were >220 pmol/L. This differed by age, with 85% of 45–54 year olds 
having a <40 pmol/L result compared to 18.1% in patients aged 85+ years of age 
(Table 2). The results in men and women were similar. 

 

Table 2. NT-proBNP requests by age and result group 
 

Age groups (years) <40 pmol/L 40–220 pmol/L >220 pmol/L Total 

45–54 
55–64 
65–74 
75–84 
85+ 

85% 
75.1% 
65.0% 
36.7% 
18.1% 

10% 
18.3% 
25.6% 
39.3% 
42.7% 

5% 
6.6% 
9.5% 

24.0% 
39.2% 

100.0% 
100.0% 
100.0% 
100.0% 
100.0% 

Total 51.2% 30.8% 17.9% 100.0% 

 

Repeat tests—89% of patients (1182/1327) had only one test in primary care in the 9 
months, 8% (107/1327) had 2 tests, with the remaining 2.8% (38/1327) having 3 or 
more BNP tests. Results showed that 94.2% (641/680) of <40 pmol/L results; 90.4% 
(370/409 of 40–220 pmol/L results; and 71.8% (171/238) of >220 pmol/L results 
were not repeated in primary care. 

Second tests—We looked at differences between first and second tests to assess the 
timeframe between tests and to determine whether there was a change in category. All 
patients who had a first test requested by the general practitioner and a second test 
requested in either primary or secondary care were further investigated. In total, 186 
patients were included. Time between tests ranged from 1–251 days, with a median 
time of 43 days. Results remained unchanged in 82.1% categorised as <40 pmol/L; 
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50.9% categorised as 40–220 pmol/L; and 86.9% categorised as >220 pmol/L 
respectively (Figure 1). 

 

Figure 1. Result of second test based on first test result 
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Variations in results from first to second test were analysed by comparing the means 
for each result group. Upper and lower confidence intervals were calculated using t-
test distribution for samples with less than 60 pairs (<40 pmol/L and 40–220 pmol/L 
groups). There was no statistically significant difference between means in the <40 
pmol/L (15.44; 95%CI: -0.4–31.34) and >220 pmol/L (72.04; 95%CI: -98.89–242.96) 
result groups. In the 40–220 pmol/L group, the differences in means were statistically 
significant (177.73; 95%CI: 28.54–326.92). 

Requests by age and gender of population—The rate of testing was highest overall 
in the 85+ years age group (45.5/1000) and lowest in the 45–54 years age group 
(2.04/1000). For each age group the rate of testing was higher in males than in 
females (Table 3). 
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Table 3. Crude rate per 1000 population of BNP tests by gender 
 

Age group (years) Female/1000 Male/1000 Total/1000 

45–54 
55–64 
65–74 
75–84 
85+ 

2.06 
6.31 

17.68 
33.97 
44.65 

2.02 
7.77 

19.94 
47.93 
47.50 

2.04 
7.02 

18.79 
39.82 
45.56 

Total 12.41 13.14 12.75 

 

Requests by geographical location—Waikato DHB consists of 10 districts. Due to 
the small numbers and lack of population data for Ruapehu District (District 3), it was 
excluded from analysis. The districts were randomly coded. BNP tests were 
extrapolated from 9 months data to give a 12-month figure.  

Crude rates with confidence intervals were calculated, showing Districts 1, 6, and 7 
were similar to the WDHB baseline rate. Districts 2, 4, 5, and 9 were below the 
baseline, and Districts 8 and 11 were above the baseline rate (Figure 2). 

 

Figure 2: Crude rate of tests per 1000 population per year by district 
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Tests by DHB—Of the 250 GPs in Waikato DHB, 75.6% (189) of GPs had requested 
one or more BNP tests that were eligible for inclusion. The number of tests requested 
by GPs in the 9 months ranged from 1–87 (average number of tests = 7, median = 3). 

27% (51/189) of GPs had requested a repeat test on one or more of their patients 
(range = 1–15, average = 2.7, median = 1). 
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Discussion 

Brain natriuretic peptide was first isolated in porcine brain tissue in 1988. It is 
synthesised and stored in ventricular myocytes, and is secreted in response to 
ventricular distension. The physiological role of natriuretic peptides involves the 
regulation of salt and water excretion and the maintenance of blood pressure.  

Plasma levels reflect volume status and myocardial pressures and are elevated in heart 
failure due to increased synthesis and secretion from stretched cardiac myocytes. 
These features make B-type natriuretic peptides assays (BNP and NT-proBNP) 
attractive candidates as biomarkers of heart failure.  

Numerous clinical trials have identified natriuretic peptides assays as important aids 
in the diagnosis of—and perhaps more importantly exclusion of—heart failure in 
patients with suspicious symptoms.2,9,10 This benefit has recently been acknowledged 
with the incorporation of B-type natriuretic peptides assays into European Society of 
Cardiology guidelines.8 

Although BNP is not widely used internationally in primary care, GPs in New 
Zealand are leading the way in using it to effectively identify people with heart 
failure. Indeed, there has been an exponential increase in use of BNP reported in New 
Zealand since its introduction.11  

In the past, many patients were incorrectly labelled and treated for heart failure. 
Hence the use of BNP to rule out heart failure in people with non-specific symptoms 
is a valuable aide to general practitioners.2  

Currently, limited evidence suggests that the optimal strategy in primary care could be 
to refer all patients to secondary cardiology services with abnormal ECGs or those 
with normal ECGs and abnormal B-type natriuretic peptides. This assumes all patients 
with suspected heart failure will receive an ECG.  

Even at low specificity, using B-type natriuretic peptides is likely to be cost-efficient 
due to the relatively high cost of echocardiography and resultant waiting time.12 The 
high negative predictive value of B-type natriuretic peptides assays enables general 
practitioners to use the test as a first line to effectively rule out heart failure, and those 
patients with elevated natriuretic peptides should be referred to a specialist for further 
assessment particularly to ascertain the aetiology of heart failure.4,13 

In our study, the results effectively ruled out heart failure in 50% of patients, but 30% 
of patients obtained a 40–220 pmol/L result. Whilst it is recommended that all of 
these patients be referred for specialist input if heart failure is strongly suspected, 
there are considerable resource implications with this strategy. Anecdotally, some 
GPs will manage these patients based on their clinical presentation. Further studies on 
the cost-effectiveness of referral are therefore needed.  

It is also unknown whether the cut-off in Māori and Pacific peoples differs to the cut-
off in New Zealand Europeans. A recent cohort study has highlighted the need for a 
satisfactory cut-off to be identified, which needs validating in general practice to 
allow “real-life” evaluation due to limitations within their study.14 Elevated BNP and 
NT-proBNP are frequently due to heart failure but it is important that all physicians 
requesting these tests are familiar with other possible causes of elevated natriuretic 
peptides (Table 1).  
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Our analysis of the use of BNP in the Waikato region shows that GPs use the test 
appropriately—ordering one new test every 3 months. However, approximately 25% 
of GPs did not use the test in a 12-month period, and there is still a great variation in 
its use—with the test being ordered for nearly 5/1000 patients per year in one district 
to over 32/1000 per year in another.  

Without looking specifically at the demographics of each area, it would be difficult to 
suggest why this variation occurs, which may be due to GP training or education, 
variations in population structure, a higher Māori population (who have greater 
prevalence of heart disease), or lack of access to other services or equipment.  

The study has shown that in those patients with an >220 pmol/L result, 26% of them 
have a repeat test. The test has a cost of approximately NZ$40, and re-testing patients 
is an inefficient use of resources for no clinical benefit. While the usefulness of repeat 
testing in primary care to guide treatment is predominantly experimental and currently 
not recommended, there is an optimistic outlook for its future utility in diagnosis and 
treatment of acute and chronic heart failure.4,7,15 

The reliability of the test is also in question in the 40–220 pmol/L range, with only 
50% of patients returning the same result on re-test. Whilst re-testing has only been 
performed in a selected sub-group, and is unlikely to be a true measure of the 
reliability of the test, it does suggest that definitive work-up of these patients is 
required. It is known that BNP varies with age and gender, as does the incidence of 
heart failure. It is likely better algorithms are needed, particularly adjusting reference 
intervals for gender and increasing age.16–21  

The strengths of this study are that it is a population-based survey of the use of BNP 
in general practice. Data were available on age, gender, and requesting doctor, which 
enabled us to differentiate requests from primary and secondary care. All the tests 
have been performed in a single laboratory using the same method throughout. 

A weakness of the study is the lack of ethnicity data, and so we cannot see whether 
the test is being used equally in Māori and non Māori. Indeed, there appears to be no 
published data on BNP use in Māori.  

It is possible that some patients may have been diagnosed with heart failure in 
previous years and that the ‘first’ test in an individual patient was not in fact true. 
However, the median time between a first and second test in patients who were re-
tested was 43 days, so we believe removing all those with a test in the prior 3 months, 
and all those with a hospital record of heart failure in the previous 12 months will 
remove the majority of these patients with established heart failure from the study. 
Thus we believe that we have correctly identified patients with a first BNP test in 
almost all cases. 

Our study does not provide information on how the BNP test was used in clinical 
practice. The assumption is that BNP is used to ‘rule out’ heart failure, although 
studies report its use in differentiating cardiac from pulmonary disease.22 
Furthermore, despite a lack of guidance, BNP is possibly being used to guide 
pharmacotherapy in established heart failure.  
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Overall, the key findings from this study in the Waikato region are: 

• Of those ordering BNP tests, the majority of GPs are ordering an average of 
one BNP test every 3 months on new patients. 

• There is a big variation in use between districts from nearly 5 tests per 1000 
population per year to over 32 tests per 1000 population per year. 

• In patients under 55 years of age, 85% of tests are <40 pmol/L. 

• In patients with a result of >220 pmol/L, 27% have the test repeated 
unnecessarily. 
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Living alone following first-ever stroke: a prospective study 

in Turkey identifying the risk factors and evaluating their 

effects 

Ülkü Türk Börü, Esat Öztürk, Mustafa Taşdemir, Haydar Sur 

Abstract 

Introduction The incidence of stroke, death, and dependency rates shows variability 
between countries and ethnic groups. The cost of management of stroke is extremely 
high. Thus, determination of controllable risk factors is important. The aim of this 
study was to evaluate the risk factors and the effects of risk factors on death rates, 
dependency, and stroke recurrence in hospitalised patients having first-ever stroke.  

Method A total of 100 patients admitting to our hospital during the period April 2002 
to March 2003 inclusive who were diagnosed as stroke according to WHO criteria 
were included in this study and evaluated prospectively.  

Results The mean age of the patients was 66.7 ± 9.9 years and 60% was male. 76 of 
the patients had ischaemic stroke; 24 had hemorrhagic stroke. The death rates were 
12% in the first 28 days and 26% in 6 months. The best predictors of death rate in 6 
months were stroke severity, living alone, and prestroke dementia. Stroke severity 
was also the best predictor for dependency. Peripheral atherosclerosis, pre-stroke 
dementia, and stroke severity were the best predictors for recurrent stroke.  

Conclusion Living alone may be an important predictive factor for survival, although 
its importance has been underestimated.  

In developed countries, cerebrovascular diseases (CVDs) are the third most common 
cause of death following cardiac diseases and cancer. While data is inconclusive and 
lacking in developing countries, it would not be wrong to suggest that CVDs are one 
of the leading causes of death in those countries as well. CVDs are also the leading 
cause of death and disability among patients with neurological diseases, and the cost 
of their management is high and significant.  

Although some risk factors cannot be changed or controlled (e.g. age, gender, family 
history of cerebrovascular disease, and ethnicity), some can easily be controlled via 
medical or surgical interventions. 

Controllable risk factors for cerebrovascular diseases include hypertension, cardiac 
diseases (ischaemic heart disease, cardiac failure, arrhythmias), diabetes mellitus, 
hypercholesterolaemia, asymptomatic carotid artery stenosis, smoking, alcohol 
consumption, and transient ischaemic attack (TIA).1–4 

Stroke, as the second most common cause of death, is one of the most important 
health problems in Turkey. It also causes great economic burden.5 However, in 
Turkey, there is insufficient information about the risk factors of stroke. Thus, in this 
study, the impact of risk factors on mortality and morbidity were evaluated in 
hospitalised patients diagnosed with cerebrovascular disease. 
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Methods 

Study design—In this prospective, open, non-comparative study, 100 patients who had no history of 
stroke (according to World Health Organization [WHO] criteria), and hospitalised in Dr. Lütfi Kırdar 
Kartal Training and Research Hospital Neurology Clinics during the period April 2002 to March 2003 
inclusive, were included.  

Patients were between 45–85 years of age; had stroke for the first time, and were diagnosed using one 
of the imaging techniques (cranial computerised tomography [CT] or magnetic resonance imaging 
[MRI] scans).  

Patients with subarachnoid/epidural/subdural haematoma or haemorrhage because of arteriovenous 
malformation were excluded from the study as were patients who had vasculitis, trauma, 
coagulopathy, tumours, or stroke caused by drug use. 

Sociodemographic data and medical history were collected via a questionnaire containing questions 
about age, gender, living conditions, household status, family history of stroke, chronic diseases 
(hypertension, congestive heart failure, diabetes mellitus, atrial fibrillation), type of stroke, pre-stroke 
dementia, smoking status, peripheral atherosclerosis, and transient ischaemic attack history.  

Neurological evaluation—All patients had a detailed neurological examination within 48 hours 
following their admission to the hospital and on the 6-month follow-up visit performed by the same 
physician. The type of the stroke was determined according to the WHO criteria. Patients’ family 
members were asked whether the patient had previous diagnosis of dementia or deterioration of 
cognitive functions at least for the last 6 months. Stroke severity was measured by the National 
Institutes of Health Stroke Scale (NIHSS). Functional independence was evaluated by Modified 
Rankin Scale (MRS). NIHSS score < 6 was evaluated as mild stroke, and NIHSS score ≥ 6 was 
evaluated as severe stroke. Patients with a MRS score of 1–2 were defined as functionally 
independent; a score of 3 or more meant they were dependent. The baseline and 6-month scores were 
compared and the improvement ratio was calculated.  

All patients were evaluated with either CT or MRI scans within 48 hours following admission to the 
hospital. 

Statistics—Assuming binomial distributions, confidence intervals (CIs) for proportions were 
calculated with Instat v2.02 software; Kaplan-Meier and Cox regression analyses were performed with 
SPSS v11.5 software.  

The Kaplan-Meier method was used to estimate the probabilities of survival to 28-days and 6-months, 
and dependency and stroke recurrence within 6 months after the stroke event. During the Cox 
regression analysis, univariate and multivariate models were used; multivariate models were 
performed with both “enter” and “forward conditional” approaches.  

Results were considered to be statistically significant at the level of p<0.05. 

Results 

A total of 100 patients (40% female), who had haemorrhagic or ischaemic stroke for 
the first time and been hospitalised, were included in this study. The mean ages of the 
patients were 66.46 ± 9.95 years for the whole group, 65.8 ± 9.8 years for the males, 
and 67.5 ± 10.3 years for the females.  

Patients were classed according to the type of the stroke suffered: 76 were diagnosed 
as ischaemic stroke patients and 24 as haemorrhagic stroke patients. Twelve patients 
died within the first 4 weeks of hospitalization (12%; 95% CI, 6.4% to 20.0%). The 
baseline characteristics of patients are presented in Table 1.  
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Table 1: Baseline characteristics of the 100 first-ever stroke patients 
 

Number of subjects 100 

Age, average (range) 
Male gender, n 
Main types of stroke (BI/ICH), n 
Living alone, n (95%CI) 
Arterial hypertension, n (95% CI) 
Cardiac disease, n (95%CI) 
Atrial fibrillation, n (95%CI) 
Diabetes mellitus, n (95%CI) 
Cigarette smoking (n) 
Peripheral atherosclerosis, n (95%CI) 
Prestroke dementia, n (95%CI) 

66.7 (45-85) 
60 

76/24 
11 (6–19) 

44 (34–54) 
6 (2–13) 
7 (3–14) 
3 (0.6–9) 

42 (32–52) 
6 (2–13) 
16 (9–25) 

BI=brain infarction; ICH=intracerebral haemorrhage 

 

6-month mortality—26 patients died within 6 months: 19 patients had ischaemic 
stroke (25% of the ischaemic group; 95%CI: 15.8%–36.3%), and 7 had haemorrhagic 
stroke (29.2% of haemorrhagic group; 95%CI: 12.6%–51.1%).  

Functional results—The mean baseline NIHSS score of the patients was 5.3 ± 4.0; it 
went down to 2.1 ± 2.2 at the end of the 6th month. All of the patients with NIHSS 
score ≥17 who were unconscious on admission to the hospital died within the first 6 
months. For 13 patients (out of 100), the MRS score was 1; for 16 patients it was 2; 
for 24 patients it was 3, for 7 patients it was 4, and for 25 patients it was 5.  

Stroke recurrence—Of the 100 patients, 11 (11.0%; 95%CI: 0.05–0.19) had 
recurrent stroke within 6 months. Eight of these were ischaemic (95%CI: 0.03–0.15) 
and 3 were haemorrhagic stroke (95%CI: 0.01–0.08).  

Risk of death—Cox regression analysis was used to determine the impact of age, 
gender, living alone, smoking, dementia, hypertension, coronary heart disease, atrial 
fibrillation, diabetes, peripheral atherosclerosis, and stroke severity on death within 6 
months. The predictors were found with “enter” method to be stroke severity 
(p=0.000) and living alone (p=0.032). When “forward conditional method” was 
applied, stroke severity (p=0.000), living alone (p=0.032), and (in addition) prestroke 
dementia (p=0.021) were found to be significant. This was interpreted as the result of 
interaction among these three factors. Other variables were excluded from the model 
because they did not reach statistical significance.  

Dependency risk—Cox regression analysis was performed for determining the 
effective factors on the dependency at the end of 6 months. At first, “enter” method 
was applied and stroke severity (NIHSS score on hospital admission) was found as 
the only factor (p=0.000). No change was found when “forward conditional” method 
was applied. 
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Table 2. Hazard ratios for death and stroke recurrence within 6 months 

according to different prestroke risk factors and stroke severity 

 

Death rate outcome 

within 6 months 

[Exp(B) and 95%CI] 

Dependency outcome 

within 6 months 

[Exp(B) and 95%CI] 

Stroke recurrence outcome 

within 6 months 

[Exp(B) and 95%CI] 

Risk factors 

Univariate 

Model 

Multivariate 

Model 
Univariate Model 

Univariate 

Model 

Multivariate 

Model 

Age (year) 1.052 (1.005-1.102)  1.063 (0.958-1.180) 1.073 (0.994-1.158)  

NIHSS score at 
admission 
(stroke severity) 

1.280 (1.175-1.393) 1.289 (1.167-1.424) 1.420 (1.184-1.702) 1.248 (1.101-1.415) 1.240 (1.055-
1.458) 

Gender (male) 0.882 (0.405-1.920)  1.289 (0.236-7.037) 1.110 (0.325-3.792)  

Stroke type 0.797 (0.335-1.897)  30.183 (0.009-2363.9) 0.749 (0.199-2.825)  

Hypertension 1.780 (0.774-4.094)  0.947 (0.191-4.694) 3.638 (0.786-16.841)  

Presence of 2 or 
more risk factors 

1.469 (0.618-3.495)  3.043 (0.356-26.050) 0.961 (0.281-3.283)  

Smoking 0.820 (0.372-1.807)  0.656 (0.120-0.006) 0.727 (0.213-2.484)  

Living alone 3.756 (1.633-8.639) 2.666 (1.090-6.535) 0.047 (0.000-318118) 3.506 (0.924-13.308)  

Prestroke dementia 5.250 (2.423-11.373) 2.549 (1.144-5.680) 0.046 (0.000-217426) 8.887 (2.681-29.458) 4.754 (1.305-
17.315) 

Peripheral 
atherosclerosis 

3.847 (1.451-10.203)  0.049 (0.000-1.382x1012) 10.441 (3.010-
36.219) 

 

Family history 1.466 (0.653-3.288)  1.556 (0.285-8.493) 2.366 (0.722-7.754)  

TIA 1.433 (0.341-6.108)  0.606 (0.701-5.188) 0.567 (1.112-2.624)  

 

Risk for recurrent stroke—By performing a Cox regression analysis with the 
“enter” method, stroke severity was found as the only predictor on the stroke 
recurrence at the end of 6 months (p=0.019). Then, the “forward conditional” method 
was applied and, in addition to stroke severity (p=0.009), prestroke dementia 
(p=0.018) and peripheral atherosclerosis (p=0.007) were found effective. We 
interpreted this as an interaction of these three factors. 

Discussion 

Stroke severity, living alone, and prestroke dementia were found to be the predictors 
of death in the first 6 months. In some recently performed studies, the most important 
predictor of death is NIHSS score at admission.6,7 Our study also showed that NIHSS 
score might be a good predictor of death.  

Risk factors that may affect the death risk are presence of previous coronary heart 
disease, age, hypertension, and diabetes mellitus.8–11 In a hospital-based study on 
death after first-ever ischaemic stroke, different predictors were found in men and 
women.  

In women, higher age, severity of stroke, and atrial fibrillation were independent 
predictors for in-hospital death. In men, diabetes and previous stroke had a significant 
negative impact on early outcome in addition to the factors identified for women.12 

A recent study has shown that social isolation has a negative effect on the 
improvement after the stroke. Patients’ improvement after stroke is positively 
correlated with the number of visitors and family members.13 Moreover, 
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socioeconomic and educational status, and the profession of the patients, are factors 
affecting the mortality rates in cardiovascular and cerebrovascular events.14–18  

In Turkey, family relationships are strong and close. Generally, family members look 
after their stroke patients. Thus, there are very few welfare institutions for caring for 
elderly patients and other patients who have no family member. Moreover, the 
majority of such patients also do not have any insurance, which means these patients 
have nobody to take care of them nor money to buy the care they need.  

Our target population consisted of relatively poor people, who had the lowest income 
rates in Istanbul or Turkey in general. Thus, most of these patients do not receive a 
rehabilitation programme. Moreover, as these patients cannot go out, social isolation 
and depression add to the unfavourable living conditions. Indeed, all of these factors 
may play a role in the increased death rates in isolated patients after stroke.  

Prestroke dementia was found to be a significant risk factor for death. Appelros et al 
has shown in a community-based stroke study that prestroke dementia has an impact 
(in terms of mortality and recurrence) on outcome 1-year after stroke. Furthermore, 
that atrial fibrillation affects mortality, and heart failure is associated with 
dependency after 1 year.19  

In their previous study, the same authors also showed that prestroke dementia is a risk 
factor for initial stroke severity and death.20 Others have shown that dementia 
following stroke increases long-term recurrences21 and shortens long-term survival22 
and that patients with cognitive impairment have an increased risk of first stroke.23,24  

The present study has shown that prestroke dementia is a risk factor for death and 
reccurence within 6-months. However, it was not possible to show that there was any 
influence on dependency, although there was a tendency in that direction. The wide 
spectrum of factors on post-stroke death could be related to great variation of study 
designs and methods, different conditions of hospital care of different countries, 
genetic factors, and socioeconomic factors.  

In this study, stroke severity was found to be the predictor of dependency at the end 
of 6-month follow-up. Other studies found stroke severity and atrial fibrillation to be 
so.11,12  

While old age is reported as a factor on dependency, some studies suggest no 
relationship between age and dependency.25 We could not find any relationship with 
old age and the increased risk of dependency.  

In this study, the most important factors determining the risk of recurrence were 
found to be peripheral atherosclerosis, pre-stroke dementia, and stroke severity. Risk 
factors for recurrence have not been clearly identified, but those for initial stroke 
(including hypertension, cardiac disease, diabetes mellitus, and heavy alcohol 
consumption) may increase the risk of recurrence.26,27  

In a study of 2744 haemorrhagic and ischaemic stroke patients, diabetes mellitus and 
atrial fibrillation were associated with both stroke recurrence and recurrence-free 
survival.28 A wide variety of risk factors have been suggested in various studies, but 
most recurrences remain unexplained by conventional risk factors. 
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We did not find a relationship with these factors and recurrence risk in this study. 
Peripheral atherosclerosis is a component of systemic atherosclerosis and naturally, 
cardiovascular and cerebrovascular diseases will accompany peripheral 
atherosclerosis. In accordance with this statement, stroke is more common in patients 
with cardiovascular diseases.9 As discussed above, prestroke dementia and stroke 
severity are risk factors for increasing death rates in the first 28 days and 
recurrence.19,20 

As the study’s sample size is not big enough and the duration of the follow-up is 
relatively short, some of the risk factors for predicting survival, dependency, and 
recurrence may not be found significant in this study. With a bigger sample size and 
longer duration, these risk factors may be evaluated better and reveal more conclusive 
information.  

An important conclusion of this study is the detrimental impact of living alone on 
stroke outcome. Social relationships of patients have been an underestimated risk 
factor for the stroke outcome and should be investigated carefully in future studies.  
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Two cases of endocarditis due to Bartonella henselae 

James Fu, Sharmini Muttaiyah, Sushil Pandey, Mark Thomas 

Bartonella henselae—the slow-growing, fastidious Gram-negative bacillus which 
causes cat scratch disease—is a recently recognised cause of endocarditis.1 To our 
knowledge, until now, there have not been any cases of endocarditis caused by this 
organism recognised in New Zealand. We describe two recent patients with 
endocarditis caused by B. henselae. 

Case report 1 

A 67-year-old woman (with a past history of a mitral valvotomy in 1968 for 
rheumatic mitral stenosis) presented to hospital with symptomatic atrial flutter. She 
was febrile (38ºC), had multiple splinter haemorrhages on her finger nails, and 
several Osler’s nodes on the dorsal surface of her fingers (Figure 1) and had both a 
grade 1/4 early diastolic murmur and a grade 1/4 ejection systolic murmur. She had 
not received any medical treatment, and in particular had not received any 
antimicrobial medications in the preceding months. 

 

Figure 1. Right middle finger of Case 1 showing multiple small splinter 

haemorrhages in nail-bed and an Osler’s node adjacent to the PIP joint 
 

 

 

Initial investigations revealed a haemoglobulin level of 9.9 g/dL, a total leukocyte 
count of 9.1 × 109/L, and an erythrocyte sedimentation rate (ESR) of 64 mm/hr. A 
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midstream specimen of urine contained 30 × 106 WBC/L and >1000 × 106 RBC/L 
with hyaline and cellular casts, and her serum creatinine level was 255 µmol/L. 

A transthoracic echocardiogram showed a 0.4 × 1.0 cm vegetation on the anterior 
mitral leaflet with moderate mitral regurgitation, and a 1.0 × 0.6 cm vegetation on the 
right cusp of the aortic valve without significant valve dysfunction. An ultrasound of 
the renal tract showed a subtle diffuse increase in renal echogenicity. Three blood 
cultures collected over 1 hour remained sterile after 10 days of incubation. 

A diagnosis of culture-negative endocarditis was made and the patient was treated 
with ceftriaxone 2 gm 24 hrly alone for 9 days, then with benzyl penicillin 3 mU 4 
hrly and gentamicin 120 mg 24 hrly.  

On day 15 of medical treatment, a repeat echocardiogram showed worsening valvular 
dysfunction and she proceeded to replacement of her aortic and mitral valves with 
porcine bioprotheses. Both excised valves were cultured but remained sterile after 
seven days incubation. However microscopy of the mitral valve revealed small 
numbers of pleomorphic Gram variable organisms and PCR amplification of bacterial 
16S ribosomal DNA from the aortic valve tissue produced an amplicon with a 100% 
match for the published sequence for B. henselae.  

A serum sample collected 30 days after presentation had titres of IgM and IgG 
antibodies to B. henselae of >1:80 and 1:2048 respectively. Her postoperative 
antimicrobial treatment comprised another 10 days of intravenous penicillin 3 mU 4 
hrly and gentamicin 120 mg 24 hrly followed by doxycycline 200 mg daily for a 
further 28 days.  

Two months after discharge from hospital she presented with blurring of vision in the 
right eye and was found to have bilaterally swollen optic nerves. A cranial magnetic 
resonance (MRI) scan showed minor inflammation of both optic nerves.  

A cerebrospinal fluid sample contained <1 × 106 WBC/L. PCR amplification of blood 
and cerebrospinal fluid failed to detect any B. henselae DNA, and two sets of blood 
cultures remained sterile after 10 days of incubation. No further antimicrobial therapy 
was given and her visual problems improved with corticosteroid therapy. She 
remained well after a further 10 weeks of follow-up. 

Case report 2 

A 23-year-old man with known rheumatic valvular heart disease presented to hospital 
in Tahiti with fever and was found to have moderate aortic and mitral valve 
regurgitation with vegetations present on both valves. There was evidence of embolic 
disease affecting his popliteal arteries bilaterally. Blood cultures were sterile and he 
was treated with amoxicillin plus clavulanic acid, an aminoglycoside and rifampicin.  

Ten weeks after his initial presentation he was transferred to Auckland City Hospital 
and underwent aortic valve replacement and mitral valve repair. A serum sample 
collected 3 days after arrival at Auckland City Hospital had titres of IgM and IgG 
antibodies to B. henselae of <1:20 and 1:16384 respectively. No organisms were seen 
in the mitral valve vegetations or in the aortic valve tissues, but PCR amplification of 
bacterial 16S ribosomal DNA from the aortic valve produced an amplicon with a 
100% match for the published sequence for B. henselae. 
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He was treated for a further 2 weeks with an aminoglycoside and for 6 weeks with 
doxycycline 100 mg BD. He has remained well 9 weeks after completion of this 
treatment. 

Discussion 

The overwhelming majority of organisms that cause infective endocarditis are readily 
isolated from blood cultures incubated for 10 days. 2 However in a small minority of 
patients with infective endocarditis no organism is isolated, commonly either because 
previous antimicrobial therapy has partially cured the infection, or because the 
infection is due to an unusually fastidious or slow-growing organism (Table 1). 

 

Table 1. Aetiological agents in infective endocarditis
2
 

 

Agents Cases (%) 

Streptococci 

Viridans streptococci 
Enterococci 
Other streptococci 

60–80 
30–40 
5–18 
15–25 

Staphylococci 

Coagulase-positive 
Coagulase-negative 

20–35 
10–27 
1–3 

Gram-negative aerobic bacilli 1.5–13 
Fungi 2–4 
Miscellaneous bacteria <5 
Mixed infections 1–2 
Culture-negative <5–24 

 

Bartonella (previously known as Rochalimaea) henselae was first identified as a 
cause of endocarditis in 1993.1 Subsequent investigations have shown that B. 
henselae is responsible for approximately 6% cases of culture negative endocarditis 
and that it can be diagnosed either by detection of serum antibodies to B. henselae 
(sensitivity >90%) or by detection of B. henselae DNA in excised valve tissue 
(sensitivity approx 90%)—or less reliably by isolation of B. henselae from blood 
cultures incubated for 3 weeks (sensitivity approx 20%).3  

Other important infective causes of culture negative endocarditis include C. burnettii 
(approx 50%), B. quintana (approx 20%), and Tropheryma whipplei, Mycoplasma 
spp, Chlamydia spp, and Legionella spp (all very rare).3 

Patients with culture-negative endocarditis comprised 21/189 (11%) episodes of 
endocarditis reported from Green Lane Hospital between 1959 and 1976;4 5/102 (5%) 
episodes reported from Auckland Hospital between 1979 and 1986;5 but none of 78 
episodes reported from Middlemore Hospital between 1976 and 1986.6  

Each of these case series were collated before the identification of B. henselae as a 
cause of endocarditis and before the introduction of modified diagnostic criteria 
which would be expected to increase the rate of diagnosis of culture negative 
endocarditis.7  
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Two cases of endocarditis due to B. henselae have been reported from Australia, one 
in a 50-year-old Queensland man and the other in a 44-year-old man transferred from 
New Caledonia.8,9 B. henselae DNA has been detected in 11% of 114 cat fleas 
collected from cats presenting to veterinary clinics in three New Zealand towns.10 
B. henselae is likely to have been the unrecognised cause of occasional cases of 
endocarditis in New Zealand in the past.  

The optimum antibiotic regimen for B. henselae endocarditis remains unclear. In 
vitro, B. henselae are highly susceptible to beta-lactam agents, aminoglycosides, 
macrolides, tetracyclines, and rifampin.  

A review of 101 cases of Bartonella endocarditis found that the outcome was 
improved in patients who received at least 2 weeks of treatment with an 
aminoglycoside.11 The current recommendation of the American Heart Association is 
for 2 weeks of gentamicin 3 mg/kg daily plus 6 weeks of doxycycline 100 mg BD.12 
Valvular surgery is commonly required in patients with Bartonella endocarditis. 

We hope that these two cases will stimulate clinicians to consider the diagnosis of 
endocarditis due to B. henselae in patients whose blood cultures remain sterile. 
Failure to identify the cause of endocarditis in such patients is likely to result in 
inappropriate treatment with a reduced likelihood of cure. 

Author information: James Fu, Infectious Diseases Registrar; Sharmini Muttaiyah, 
Microbiology Registrar; Sushil Pandey, Scientific Officer, DNA Microbiology; 
Mark G Thomas, Infectious Diseases Physician; Department of Infectious Diseases 
and Microbiology Laboratory, Auckland City Hospital; Auckland. 

Correspondence: Dr Mark Thomas, Infectious Diseases Physician, Auckland City 
Hospital, Private Bag 92024, Auckland. Fax: (09) 307 4940; email: 
mthomas@adhb.govt.nz  

References: 

1. Hadfield TL, Warren R, Kass M, et al. Endocarditis caused by Rochalimaea henselae. Hum 
Pathol. 1993;24:1140–1. 

2. Fowler VG, Scheld WM, Bayer AS. Endocarditis and intravascular infections. In: Mandell 
GL, Bennett JE, Dolin R. Principles and Practice of Infectious Diseases. 6th ed. Elsevier 
Philadelphia 2005. 

3. Houpikian P, Raoult D. Blood culture-negative endocarditis in a reference center. Etiologic 
diagnosis of 348 cases. Medicine. 2005;84:162–73. 

4. Ormiston JA, Neutze JM, Agnew TM, Lowe JB, Kerr AR. Infective endocarditis: a lethal 
disease. Aust N Z J Med. 1981;11:620–9. 

5. Wells AU, Coe Fowler C, Ellis-Pegler RB, Luke R, Hannan S, Sharpe DN. Endocarditis in 
the 80s in a general hospital in Auckland, New Zealand. Quarterly Journal of Medicine. 
1990;76:753–62. 

6. Peat EB, Lang SDR. Infective endocarditis in a racially mixed community: a 10 year review 
of 78 cases. N Z Med J. 1989;102:33–6. 

7. Li JS, Sexton DJ, Mick N, et al. Proposed modifications to the Duke criteria for the diagnosis 
of infective endocarditis. Clin Infect Dis. 2000; 30:633–8 

8. Oman K, Norton R, Gunawardane K. Bartonella henselae infective endocarditis in north 
Queensland. Intern Med .J 2003;33:55–6. 



 

 
NZMJ 1 June 2007, Vol 120 No 1255 Page 41 of 95 
URL: http://www.nzma.org.nz/journal/120-1255/2558/ © NZMA 

 

9. Rodrick D, Dillon B, Dexter M, et al. Culture-negative endocarditis due to Houston complex 
Bartonella henselae acquired in Noumea, New Caledonia. J Clin Micro. 2004;42:1846–8. 

10. Kelly P, Rolain J-M, Raoult D. Prevalence of human pathogens in cat and dog fleas in New 
Zealand. N Z Med J. 2005;118(1226). http://www.nzma.org.nz/journal/118-1226/1754  

11. Raoult D, Fournier P-E, Vandenesch F, et al. Outcome and treatment of Bartonella 
endocarditis. Arch Intern Med. 2003;163:226–30. 

12. Baddour LM, Wilson WR, Bayer AS, et al. Infective endocarditis: diagnosis, antimicrobial 
therapy and management of complications. Circulation. 2005;111:3167–84. 

 

 



THE NEW ZEALAND  
MEDICAL JOURNAL  
Vol 120 No 1255 ISSN 1175 8716 

 
NZMJ 1 June 2007, Vol 120 No 1255 Page 42 of 95 
URL: http://www.nzma.org.nz/journal/120-1255/2561/ © NZMA 

 

 

Fever following appendicectomy: think about thoracic 

empyema 

Kenneth Wong, Rajendra Kumar 

Fever following appendicectomy for perforated appendicitis with diffuse purulent 
intra-abdominal contamination is commonly associated with surgical site infections 
namely, subcutaneous wound infection and intra-abdominal collections.1 Respiratory 
complications such as pneumonia, reactive sympathetic effusions, and atelectasis are 
less common.1  

Thoracic empyema requiring operative intervention post appendicectomy has not 
been reported. We present our experience with thoracic empyema associated with 
appendicitis and review the relevant literature. 

Case report 

An 8-year-old boy presented with abdominal pain and fever of 2 days’ duration. He is 
diffusely peritonitic. At operation, pus is found in all four quadrants of the abdominal 
cavity and a perforated appendix was removed.  

Day 2 postoperatively, he developed a significant ileus with copious vomiting which 
required the insertion of a nasogastric tube. He improved over the subsequent week.  

On Day 8, he developed high temperatures. The wound incision was clean. 
Ultrasound of the abdomen showed two small pelvic collections of 6 and 2 ml in 
volume. He was commenced on broad spectrum antibiotics as treatment for his intra-
abdominal collections which was presumed to be the cause of his sepsis. The patient 
continued to spike high temperatures. Blood cultures were negative.  

On Day 10, he developed respiratory distress. A chest X-ray showed collapse and 
consolidation of the left lower lobe (Figure 1). Ultrasound of the thorax showed 270 
ml of fluid in left thoracic cavity. As chest drain insertion would require a general 
anaesthetic in a septic child with respiratory distress, it was decided to perform 
thoracoscopy.  

Thoracoscopy of left thorax showed pus and fibrinopurulent adhesions. There were 
no defects in the diaphragm. Thoracoscopic decortication was performed, including 
aspiration of the pus was aspirated and division of adhesions. A chest drain was 
inserted and removed 2 days later. Cultures of the aspirated pus did not grow any 
organism. The child recovered uneventfully and was discharged home 1 week later. 
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Figure 1. Chest X-ray suggestive of thoracic empyema post appendicectomy 
 

 

 

Discussion 

Although appendicitis and thoracic empyema are common conditions, they are rarely 
associated. Two cases have previously been reported in the English literature.2,3 In 
both cases, the diagnosis of pneumonia and thoracic empyema preceded the diagnosis 
of perforated appendicitis.  

Our case is the first report of thoracic empyema arising as a complication of 
appendicitis, thereby challenging the paradigm of the usual clinical approach to fever 
post appendicectomy. Due to the rarity of the association, diagnosis and management 
may be delayed. Delayed intervention may result in acute respiratory distress and in 
the longer term, bronchiectasis and respiratory failure secondary to fibrosed lungs.3,4  

The management of thoracic empyema involves early thoracoscopy, aspiration of pus 
and division of fibrinopurulent adhesions.3,4 Early thoracoscopy has been shown to be 
superior to chest drain and antibiotics in terms of shorter hospital stay, earlier 
resolution of symptoms, and morbidity prevention of thoracotomy in cases of failed 
treatment with chest drain.4  

In our patients, the indication for thoracoscopy was loculated thoracic fluid 
collections shown on ultrasound. However, a combination of chest radiography and 
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failure of needle aspiration of thoracic collections has also been described as 
diagnostic of loculated empyema requiring early thoracoscopy.4  

Whilst postoperative fever after appendicectomy is most commonly due to surgical 
site infections, the present case suggests that an aggressive search for non-abdominal 
causes is warranted if fever persists and there are no significant intra-abdominal 
collections.  

Although changes on chest X-ray are common after any abdominal surgery, evidence 
of ongoing sepsis and/or respiratory distress should alert the clinician to suspect the 
possibility of a thoracic empyema.  

In paediatric patients, as pleural drainage with an intercostal catheter would often 
involve a general anaesthetic, we recommend early thoracoscopy in patients with 
significant pleural effusions and fever after appendicectomy to facilitate early 
diagnosis and minimally invasive management of possible thoracic empyema.  
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Hepatocutaneous fistula: a complication after 

radiofrequency ablation therapy for hepatocellular 

carcinoma 

Hsu-Kai Huang, Chien-Hua Lin, Chia-Chun Hsu, Jyh-Cherng Yu, Yao-Chi Liu, 
Teng-Wei Chen, Chung-Bao Hsieh 

Abstract 

A 34-year-old male was admitted for recurrent hepatocellular carcinoma (HCC) with 
poor healing of a radiofrequency ablation wound over the subxiphoid region. The 
patient underwent lobectomy of the liver 3 years previously. Transarterial 
chemoembolisation was performed twice for tumour recurrence, and radiofrequency 
ablation was done for new recurrence 2 months previously. Due to poor healing with 
discharge through the puncture wound and elevated alpha feto-protein (AFP) level, 
recurrent hepatocellular carcinoma and tumour seeding of the needle tract were 
suspected. During surgery, a recurrent tumour mass over segment 3 with a 
hepatocutaneous fistula within the adhesion tissue between the liver surface and 
abdominal wall was discovered. We recommend that hepatocutaneous fistula should 
be considered as a complication of radiofrequency ablation for hepatic tumours. 

Radiofrequency ablation is an alternative therapy for hepatocellular carcinoma 
(HCC)—especially for unresectable, small, or metastatic tumours. The procedure is 
preferred since it is less invasive than surgery. Common complications of 
radiofrequency ablation (RFA) are abdominal pain, fever, ascites, and pleural 
effusions.1  

Intra-abdominal bleeding and pneumohemothorax are considered major complications 
that can be life-threatening. As RFA is becoming popular worldwide, attention to new 
complications is necessary. Herein, we report a case of hepatocutaneous fistula as a 
complication of radiofrequency ablation for hepatocellular carcinoma. 

Case report 

In September 2006, a 34-year-old man presented to our hospital with a complaint of 
poor healing of a previous wound over the upper abdomen, which was resultant from 
RFA for recurrent hepatocellular carcinoma. Laboratory data showed elevation of 
alpha-fetoprotein (AFP) at 1217 ng/ml.  

The patient, who had a history of hepatitis B-related hepatocellular carcinoma, 
underwent right lobectomy of the liver 3 years previously. The patient underwent 
regular outpatient department follow-up. Elevation of AFP and recurrent HCC over 
the left lobe were noted subsequently, so the patient received transarterial 
chemoembolisation once in September 2005 and once in June 2006.  
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The abdominal ultrasound showed another hypoechoic nodule over the left lobe in 
this patient (Figure 1). 

 

Figure 1. A hypoechoic nodule, about 2.7 ×××× 1.5 ×××× 2.2 cm in size, in the left lateral 

dome of liver compatible with recurrent hepatocellular carcinoma 
 

 

Radiofrequency ablation was performed by a radiologist in July 2006. Under local 
anesthesia, RFA was completed with a 16-gauge LeVeen needle, which was 
introduced into the recurrent HCC over the lateral segment of the left lobe. The 
puncture wound was over the epigastric region, which was located under ultrasound 
guidance. Four thermal ablations in the tumour mass were performed. Most of the 
tumour revealed a hyperechoic pattern (Figure 2).  

 

Figure 2. The tumour in hyperechoic pattern after repeated ablation (4 times) 
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The treatment and hospital course for this patient were uneventful. Poor healing with 
discharge of the puncture wound was noted and treated at the outpatient department. 
Due to the elevated AFP level and poor healing of the RFA puncture wound, the 
patient underwent positron emission tomography/computed tomography (PET/CT) 
scan in August 2006 which showed a 3-cm F18 deoxyglucose (FDG)-avid lesion 
compatible with recurrent HCC.  

Exploratory laparotomy with wedge resection of the tumour and excision of the 
percutaneous wound was performed. The operative finding showed a 1.5-cm tumour 
over segment 3. Additionally, segment 3 was adhered to the peritoneal wall under the 
RFA wound over the epigastric region.  

A fistula, which extended from the skin wound directly to the tumour, was discovered 
(Figure3). Microscopic examination revealed mixed acute and chronic inflammation 
with congestion and stromal edema over the fistula. There was no evidence of 
recurrence at 2-month follow-up in our outpatient department. 

 

Figure 3: A hepatocutaneous fistula from the puncture wound directly to the 

recurrent tumour 
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Discussion 

Ablative therapies—including transarterial chemoembolisation, percutaneous ethanol 
injection (PEI), and radiofrequency ablation—are effective methods for small HCCs, 
recurrent HCCs, and liver metastatic lesions in patients who are not suitable for 
surgery because of advanced disease or other morbidities.2  

Radiofrequency ablation is the latest procedure, which can be performed by operative, 
laparoscopy-assisted, or percutaneous method. The radiofrequency electrode, which is 
inserted into the tumours, releases heat. This, in turn, may cause damage and necrosis 
of tumour cells. The advantages of RFA over PEI include more certain necrosis, 
fewer treatment sessions, and possible treatment of metastases.1–3 

However, complications of RFA have been reported in the previous literature. For 
instance, Livraghi et al studied 3554 lesions in 2320 patients in 2003. Fifty major 
complications were reported with an incidence of 2.2%; 6 deaths were also noted.  

Major complications of RFA included peritoneal hemorrhage, neoplastic seeding, 
intrahepatic abscesses, and intestinal perforation. Minor complications developed in 
less than 5% of patients, such as self-limiting bleeding, pain, burn haemobilia, and 
arterioportal shunt.4 Bleeding complications of RFA seemed more common in 
advanced cirrhosis patients.5 
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We described the first case of RFA complicated by hepatocutaneous fistula with poor 
healing. This problem is not a major complication, but is bothersome for the patient. 
Surgical intervention was performed to remove the fistula and tumour lesion for 
estimation of response to RFA treatment. The possible aetiology of fistula formation 
was that the puncture site was close to the scar of the previous laparotomy. The needle 
tract through the tissue exhibited scarring and fibrosis. The thermal energy release by 
RFA electrode may have injured adjacent tissue and caused severe inflammation. 
Moreover, debris and discharge from the tumour necrosis may have leaked through 
the needle tract and delayed concrescence.  

We suggest that the puncture wound and route of percutaneous RFA therapy for 
hepatic tumour should avert the previous surgical scar to reduce the chance of fistula 
formation. Detailed evaluation of the patient’s general condition and image studies 
such as ultrasound, color Doppler scan, and CT scan may be helpful to identify the 
fistula.  
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Surgery or percutaneous coronary intervention for  

three-vessel and left main coronary artery disease: a 

critical appraisal of the literature 

Peter Alison, David Sidebotham 

Over the last decade there has been a large increase in the use of catheter-based, 
percutaneous coronary interventions (PCIs)—initially with balloon angioplasty, but 
latterly with bare-metal (BMS) or drug-eluting stents (DES)—for treating coronary 
artery disease.  

PCI is now the commonest technique for revascularising patients who have one- and 
two-vessel coronary artery disease. Increasingly, PCI is also being used for treating 
three-vessel and left main stem coronary artery disease, in preference to coronary 
artery bypass graft (CABG) surgery. However, the assumptions on which this 
practice is based should be closely scrutinised as, not only is the reintervention rate 
higher with PCI than CABG surgery, but survival and symptom-free survival is better 
with surgery.  

The authors contend that for treating left main stem and three-vessel coronary artery 
disease, CABG surgery remains the preferred revascularisation strategy for the 
majority of patients. 

CABG surgery versus medical therapy 

It is useful to begin by examining the trials comparing CABG surgery with medical 
treatment of coronary artery disease. A meta-analysis of 10 trials demonstrated a 
significant survival advantage for surgery over medical treatment for patients with 
three-vessel and left main stem coronary artery disease.1 This survival advantage was 
greater for patients with poor left ventricular function, proximal left anterior 
descending (LAD) coronary artery disease, or a positive exercise tolerance test.  

Importantly, there was no survival advantage for surgery in patients with one- or two-
vessel coronary artery disease. However, the potential benefit for CABG surgery was 
underestimated in these studies because only lower risk patients were included; only 
10% of patients had a left internal mammary artery graft, and results were analysed 
on an intention to treat, yet 40% of patients in the medical arms had CABG surgery 
during follow-up. 

CABG surgery versus percutaneous intervention 

There have been at least 15 randomised trials comparing CABG surgery and PCI. 
The 9000 or so patients randomised in these trials compares to the approximately 1.4 
million revascularisation procedures performed each year in the United States alone.  

Of the population screened for trial inclusion, only about 5% were ultimately 
randomised, of whom only 35% had three-vessel disease, none had left main stem 
disease, only 40% had proximal LAD disease, and patients with poor left ventricular 
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function were excluded. Thus, the patients enrolled in these trials were highly 
selected, and did not include those patients most likely to benefit from CABG 
surgery.  

By contrast, in modern cardiac surgical practice, more than 20% of CABG surgery 
patients have left main stem disease, more than 90% have three-vessel and/or 
proximal LAD coronary artery disease, only 25% have normal left ventricular 
function, and there is almost universal utilisation of a left internal mammary artery 
graft.2 

CABG surgery versus bare-metal stenting for multivessel disease 

It is worth looking at some of the more widely quoted trials comparing BMS to 
CABG surgery in more detail. 

The major finding of the Arterial Revascularisation Therapies Study (ARTS) trial 
was no survival advantage for either treatment at 1- and 5-year follow up.3,4 
However, diabetics had significantly better 1-year event-free survival following 
CABG surgery than non-diabetics (84.4% vs 63.4%, p<0.001)—a benefit which 
persisted at 3 years (81.3% vs 52.7%, p<0.001).  

Only 30% of patients included in the ARTS trial had three-vessel coronary artery 
disease, and all patients had normal left ventricular function; 4 of the 17 “surgical” 
deaths occurred before planned surgery with an average delay to surgery of 27 days 
versus 11 days for patients undergoing stenting. 

In the Argentine Randomised Study: Coronary Angioplasty versus Coronary Bypass 
Surgery in Multi-Vessel Disease (ERACI II) trial, 60% of patients had either three-
vessel or left main stem coronary artery disease, but patients with poor left 
ventricular function were excluded.5 There were significantly fewer major adverse 
cardiac events (including death, myocardial infarction, re-hospitalisation; MACE) at 
30 days in patients randomised to PCI compared to patients randomised to CABG 
surgery (3.65% vs 12.3%, p=0.002).  

Early mortality in the PCI group was significantly lower than in the CABG surgery 
group (0.9% vs 5.7%, p<0.013). However, at 5-year follow-up, there was no 
mortality difference between the groups (7.2% vs 11.6%, p=0.16), with more patients 
requiring repeat revascularisation following stenting than surgery (29.5% vs 7.6%, 
p=0.0002).6  

Criticism of the ERACI II trial has focused on the exclusion of patients with low 
ejection fraction, and the significant proportion of patients without three-vessel or left 
main stem coronary artery disease. Outcome from PCI was also optimised by only 
including patients with favourably sized targets vessels (at least 1 major epicardial 
coronary artery ≥3 mm diameter).  

In addition, early mortality in the surgical group was very high. Surgery was 
performed in seven Argentinian centres with very low average yearly volumes of 
only 57 patients. There was also a greater delay to procedure in the surgical than in 
the stented patients (mean 13.2 days vs 4.2 days, p=0.0002), despite the fact that 90% 
of patients had unstable symptoms. 
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In the Surgery or Stent (SoS) trial,7 40% of patients had three-vessel coronary artery 
disease and the average ejection fraction of both groups was 57%, i.e. virtually 
normal. In 15% of the PCI group, stenting was performed as an elective two-stage 
procedure. The repeat revascularisation rate was 21% in the PCI group—twice that 
anticipated in the trial design—compared to 6% for the CABG surgery group at 2 
years (p<0.0001).  

At 2-year follow-up, mortality was higher in the PCI group than the CABG surgery 
group (5% vs 2%, p=0.01). The only long-term mortality follow-up planned for this 
study is by a different investigational group. 

Stent manufacturers all financially supported the ARTS, ERACI II, and SoS trials. In 
addition, an employee of a stent manufacturer was on the Board of Governors of the 
ARTS trial, a fact that was not initially disclosed. 

The 5-year follow-up of the Medicine, Angioplasty, or Surgery Study (MASS II) trial 
compared the outcome of 600 patients with proximal multivessel coronary artery 
disease and stable angina randomised to medical treatment, PCI, or CABG surgery.8 
Only patients with an ejection fraction greater than 40% were included and only two-
thirds of patients had three-vessel disease, with 72% of PCI patients receiving a 
BMS.  

The primary end-point (a composite of death, Q-wave myocardial infarction, or 
angina requiring revascularisation) was reduced with surgery compared to both PCI 
and medical therapy (21.2% vs 32.7% vs 36%, p=0.0026). There was no difference in 
outcome between PCI and medical therapy. Most of the improved outcome with 
surgery was due to a lower rate of revascularisation with surgery than with PCI or 
medical therapy (3.9%, 11.2%, 9.4%, p=0.021).  

There was also a significant difference in the rate of non-fatal myocardial infarction 
between patients undergoing surgery, PCI, or medical therapy (8.3% vs 11.2% vs 
8.3%, p<0.001)—but there was no difference in mortality, as expected by the low-
risk study population.  

This trial confirms that not all patients with stable angina and two- or three-vessel 
coronary artery disease require revascularisation, and that if revascularisation is 
required, only surgery improves outcome. This first point is supported by the results 
of the recently published Clinical Outcomes Utilizing Revascularization and 
Aggressive Drug Evaluation (COURAGE) study, which found no difference in the 
primary outcome variable (a composite of death from any cause and non-fatal 
myocardial infarction) between medical therapy and PCI in patients with stable 
coronary artery disease.9 In that trial, approximately two-thirds of patients had two- 
or three-vessel coronary artery disease, and only a minority of patients in the PCI arm 
received DES. 

CABG surgery versus stenting: non-randomised trials 

In contrast to data from randomised trials, a large non-randomised series has raised 
some major concerns regarding patient survival following BMS stenting compared to 
CABG surgery. The New York State registry included over 59,000 patients—7 times 
the total number of patients randomised to either surgery or PCI—and represents the 
“best practice” of New York State cardiologists.10 In that series, there was a 
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significant survival advantage (after adjustment for illness severity with three vessel 
and proximal LAD artery disease) in favour of CABG surgery compared to PCI at 3 
years (89.3% vs 84.4%, p<0.001), with the survival curves appearing to continue to 
diverge beyond this time. This equates to a 46% greater chance of death if BMS 
stenting was the original revascularisation therapy.  

A smaller (but still significant) survival advantage for CABG surgery over PCI was 
also seen in patients with two-vessel disease, with and without proximal LAD 
disease. The CABG surgery patients had significantly lower ejection fraction, more 
comorbidities, and were more likely to have three-vessel disease.  

CABG surgery versus drug-eluting stents 

In one of the few trials comparing DES and CABG surgery, Herz and colleagues 
retrospectively matched 113 patients undergoing CABG surgery using bilateral 
internal mammary arteries, to patients undergoing DES stenting.11 Only 54% of 
patients had three-vessel disease and only 1% of patients had poor left ventricular 
function.  

Despite the relatively low-risk patient groups, angina-free survival (88% vs 72%, 
p=0.001), and intervention-free survival (96% vs 86%, p=0.005) significantly 
favoured CABG surgery over PCI after a mean follow-up of 16 months. Three-vessel 
coronary artery disease was an independent predictor of angina recurrence in the DES 
group. 

Drug-eluting stents  

DES are associated with reduced rates of target-lesion revascularisation compared to 
BMS.12 However, this reduced need for of revascularisation has not been associated 
with a long-term survival advantage or a reduced rate of myocardial infarction for 
DES over BMS.13 Additionally, recent studies have raised concerns regarding the 
long-term safety of DES, with one large registry series demonstrating an increase in 
the rate of death and myocardial infarction after 6 months in patients treated with 
DES (0.5–1% per year).14  

In a pooled analysis of four randomised trials comparing DES to BMS, there was no 
difference in overall survival between the two groups at 4 years, but in diabetics the 
survival rate was significantly lower in patients treated with DES than with BMS 
(87.8% vs 95.6%, p=0.008).15 This lack of long-term survival advantage may be 
partly due to a (possibly) higher rate of sudden late stent occlusion with DES.16,17  

Sudden late occlusion was initially thought to be isolated to the early period 
following stent insertion and following the withdrawal of antiplatelet therapy. For 
instance, in one study comparing DES to BMS, there was a significantly higher 
(4.9% vs 1.3%, p=0.03) rate of death and/or myocardial infarction 6 months after 
cessation of clopidogrel in patients treated with DES.18 In addition, there have also 
been reports of sudden late occlusion with DES occurring 8–26 months following 
PCI in patients on stable antiplatelet therapy.16  

The “real world” incidence of DES occlusion appears to be higher than that reported 
in randomised trials and carries a substantial mortality: in an observational study of 
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1050 patients, the incidence of sudden late occlusion was 1.3% at 9 months follow-
up, and was associated with a mortality of nearly 50% (13/29 patients).17  

These findings have lead some authors to suggest that antiplatelet therapy, including 
clopidogrel, should be lifelong,19,20 which will clearly adversely effect the cost-
effectiveness of DES. Even without the additional cost of lifelong clopidogrel 
(currently, NZ$263 per month), two studies have demonstrated improved cost-
effectiveness for CABG surgery over DES for treating multivessel coronary artery 
disease.21,22 

Clopidogrel therapy 

Clopidogrel is currently routinely used following DES for a period of 3–12 months.23 
Thus, when DES are compared to CABG surgery, dual therapy (PCI plus 
clopidogrel) is being compared with monotherapy (surgical revascularisation). 
However, further work is needed in this area as Bhatt et al (2001) showed that 
outcome from CABG surgery was improved (a 31.2% relative-risk reduction in 
MACE over 4 years) with long-term clopidogrel therapy.24 

Left main stem disease  

Despite the increased use of PCI for treating left main stem coronary artery disease, 
there are no published randomised trials comparing CABG surgery and PCI 
(including DES) in this group of patients.  

The mortality rate with PCI for left main disease varies between 3.4% and 78% 
depending on the presence of risk factors such as emergency procedure, acute 
myocardial infarction, and impaired left ventricular function. Utilising DES, 
compared to BMS, appears to reduce the rate of repeat revascularisation but not 
procedural or 1–2 year mortality.25  

Currently, substantial technical limitations to left main stenting remain, particularly 
the difficulty in treating bifurcation lesions, which form the mainstay (80%) of 
anatomical disease, with restenosis rates of 42% even with DES.26 This has led even 
the most enthusiastic authors to conclude that surgery should remain the mainstay of 
therapy for “low-risk” patients with left main stem disease.26,27 

Improvements in CABG surgery  

Along with developments in PCI, there have also been significant advances in CABG 
surgery, in terms of both technique and outcomes. Mortality has progressively 
declined despite surgical patients being older, having more comorbidities, and worse 
left ventricular function. For instance, an analysis from Emory University in Atlanta, 
USA, estimated the annual reduction of operative mortality following CABG surgery 
to be 10% per year from 1988 to 1996 based on unadjusted operative mortality 
declining from 4.7% to 2.7%, and then adjusted for the increased risk factors over the 
ensuing time period.28 

These improved outcomes have resulted from multiple factors including improved 
graft patency, better myocardial preservation, utilisation of off-pump coronary artery 
bypass graft surgery in selected patients, improved perfusion techniques, and 
advances in anaesthesia and intensive care management. 
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Improved graft patency probably relates to a combination of the increased use of 
arterial grafts and the aggressive use of aspirin, statins, and modification of risk 
factors following surgery.29 Data from the Cleveland Clinic (Cleveland, Ohio, USA) 
have demonstrated improved long-term survival (mean follow-up 16.5 years) when 
using two as opposed to a single internal mammary artery graft.30  

Long-term patency of saphenous vein grafts is usually described as the Achilles heel 
of CABG surgery; however, a recent study utilising prospective angiographic review 
of saphenous vein grafts revealed a patency rate of 85% at 5 years, which is only 
marginally less than that to be expected for an arterial graft to a non-LAD artery 
target.31 

In addition to improved survival, there has been no increase in the incidence of stroke 
following CABG surgery despite patients presenting for surgery being older and with 
greater comorbidities, and hence at increased risk for perioperative stroke.32 This 
effective reduction in the risk of stroke probably relates to a combination of improved 
techniques, both surgical (e.g. avoiding or reducing aortic manipulating during 
placement of proximal anastomoses, use of epiaortic scanning) and perfusion (e.g. 
avoiding reinfusion of cardiotomy suction).  

A particular concern is the risk of neurocognitive dysfunction following cardiac 
surgery, which, depending on how it is measured, can be documented in 24% of 
patients at 6 months.33 Similar rates of neurocognitive dysfunction have been 
reported in patients having off-pump CABG surgery, major non-cardiac surgery, and 
in patients with heart disease but who have had no operation whatsoever.34,35 
Importantly, there does not appear to be any difference in post-procedural 
neurocognitive function between patients undergoing CABG surgery or PCI at 1 to 2 
year- and 5-year follow-up.36–38 Thus, if CABG surgery is similar to PCI in terms of 
the potential for neurocognitive dysfunction, then the need to repeat procedures with 
PCI may actually impose a greater risk of this problem with PCI than with CABG 
surgery. 

In one of the only randomised studies comparing PCI and CABG surgery to include 
an analysis of subjective outcomes, Quality of Life assessments initially favoured 
PCI, but scores had equalised by 6 months, then showed an advantage for CABG 
surgery at 1 year, with return to work by 14 weeks favouring PCI (56% vs 36%, 
p<0.001).39 

Treatment of future disease 

The need for repeat revascularisation following PCI is not limited to restenosis. 
During long-term follow-up of 200 patients following angioplasty, restenosis was the 
reason for repeat revascularisation in only 43% of cases, the majority being for 
disease progression.40 A similar figure was found in a study which examined the 
long-term outcomes with second generation BMS, where 52% of the repeat 
revascularisations were for new disease, with annual rates of 6–7 % after the first 
year.41 

In the ARTS trial, despite being considered suitable for either technique, stented 
patients were less likely to be completely revascularised than CABG surgery patients 
(70% vs 84%, p<0.001) Even the incompletely revascularised CABG surgery patients 
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had a better event-free survival at 1 year than the completely revascularised stented 
patients (87.8% vs 76.6%).42 Thus—based on this sub-analysis, the increasing 
recognition that many interventions following stenting are receiving for new disease, 
and the anatomical limitation of stents to treat largely proximal disease—a major 
advantage for CABG surgery (in grafting to the distal vessel) is its ability to treat 
future disease. 

Conclusion 

We believe there needs to be a more balanced assessment of the published data and a 
greater separation of industry from the funding and analysis of research comparing 
PCI with CABG surgery for three-vessel and left main coronary artery disease. 
Patients with prognostically important coronary artery disease should be discussed as 
part of a multidisciplinary team involving cardiac surgeons and cardiologists, 
including both interventionalists and non-interventionalists. This approach is normal 
practice for most diseases for which multimodality therapy is available. Committees 
formulating practice guidelines should similarly have equal representation from 
cardiac surgeons and cardiologists. 
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The pre-hospital phase of acute myocardial infarction: a 

national audit is needed in New Zealand 

Robin Norris 

Abstract 

The outcome of acute myocardial infarction is usually settled before the patient 
reaches hospital, because ventricular fibrillation, when it occurs, is most common 
soon after the onset of symptoms. Ventricular fibrillation can be treated as effectively 
by ambulance personnel as in hospital, and many more deaths can be prevented, 
mainly by timely defibrillation, for patients coming under ambulance care within 1 
hour of onset than can be prevented by use of more recent treatment advances. Both 
patient performance in reporting symptoms promptly, and ambulance performance in 
responding to calls for help, need to be audited. A prolonged campaign to educate the 
public on the cause and symptoms of heart attack, and how to respond to them, is also 
necessary.  

The outcome of acute myocardial infarction (AMI) is usually settled before the 
patient reaches hospital. Indeed, two-thirds to three-quarters of deaths happen outside 
hospital, and there is an inverse age gradient for out-of-hospital death1,2—for victims 
of heart attack who are under 55 years of age,2 this proportion is over 90%.2 

Although a large proportion of these deaths are truly sudden and not caused by 
putative infarction, it has been shown that for cases in which the presence or absence 
of premonitory symptoms leading up to death can be determined from relatives or 
bystanders, more than 70% do have a premonitory symptom, usually chest pain.3 
Hospitals can treat only a population of survivors, particularly for younger patients. 

Could the burden of out-of-hospital death be reduced if patients came under care 
earlier than they do at present? We carried out a study during 1994–95 involving 
2213 patients in three UK centres; 1829 (83%) of the patients arrived at the hospital 
by ambulance, and delay times were known or could be estimated in 1791 (98%).4 
We found that for patents coming under ambulance care within 1 hour of onset of 
symptoms (about one-third of those coming to hospital by ambulance), death could 
be prevented for up to 30 days after the event in about 14% of cases; for those 
coming under care within 1 to 2 hours, the proportion was about 10%. The proportion 
of survivors decreased rapidly when care occurred after 2 hours however (Figure 1).  

About 80% of this salvage was due to defibrillation from ventricular fibrillation (VF), 
and the remaining 20% was estimated to have been due to thrombolytic treatment.5,6 
Because VF can be treated as well by ambulance as by hospital personnel, and 35–
40% of successful defibrillations were carried out by the Ambulance Service,4,7 the 
key to survival for these patients was as short as possible delay to coming under 
ambulance rather than hospital care. 

The benefits of early care are much greater than the benefits shown from randomised 
clinical trials carried out in hospitals since the introduction of thrombolytic treatment 
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(Figure 2). Patient salvage was shown from use of a fibrin-specific instead of a non-
fibrin-specific thrombolytic drug in the GUSTO Trial involving 41,021 patients;8 
over 1 year from revascularisation of patients with two or three vessel disease who 
had recovered from unstable angina or non-Q wave infarction in the FRISC II Trial 
of 2057 patients;9 and from addition of a novel anti-platelet drug to aspirin during the 
hospital phase in the Chinese COMMiT Trial which recruited 45,852 patients.10 

 

Figure 1. Deaths prevented per 1000 patients treated according to delay between 

onset of symptoms and coming under ambulance paramedic care (N=1791 

patients)
4
  

 

 
Numbers inside the histograms indicate percentages of total patients and bars indicate 95%CI. Clear 
portions of the histograms indicate deaths prevented by defibrillation and shaded portions deaths 
estimated to have been prevented by thrombolytic treatment5 

 

The patient and the ambulance service are the keys in reducing delay in care. 
Potential patients (the public) need to be educated to do two things: 

• To call for help within 15 minutes of the onset of new and prolonged chest pain 
(“Heart Attack Action!”), and  

• To call an emergency telephone number (111) either instead of (or in addition to) 
their doctor.  

The patients in our study who called their general practitioner arrived at hospital 
about 2 hours later than those who called the ambulance,4 and other researchers have 
reported similar findings.11 The ambulance service needs to respond in emergency 
mode to calls for chest pain and to be highly proficient in advanced life support. The 
New Zealand ambulance service (St Johns and regional services in Wellington, 
Taranaki, and Nelson) has an excellent reputation, but performance indicators for 
ambulance services are not explicitly set out, as has been done in the UK.12 Possible 
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regional differences in performance and opportunities for improvement could be 
shown only through a national audit. 

 

Figure 2. Deaths prevented per 1000 patients treated resulting from 

improvements shown by clinical trials
8–10 

in obtaining or maintaining infarct 

artery patency; for description, see text 

 

 

Audit of the pre-hospital phase of infarction should assess both patient and 
ambulance performance (Figure 3). For patient performance, we need to know the 
time of onset of the most severe pain, the time of call for help, who was called, or, if 
the patient brought him or herself to hospital, the time of hospital arrival. 

Ambulance performance should record the time of receipt of the call, the time of 
arrival at the scene and at hospital, and whether or not cardiac arrest occurred. If an 
arrest did occur, the time, place (home, public place, or ambulance), the presenting 
rhythm (VF, asystole, or electromechanical dissociation), and the outcome (survived 
to reach hospital, death in hospital, or discharge with or without neurological deficit) 
need to be recorded. Electronic recording and transmission of data would facilitate 
the process, and data would need to be collated and analysed at some central point, 
possibly at ambulance headquarters or attached to a hospital. 
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Figure 3 Components of performance by the patient, the ambulance service, and 

the hospital 
 

 

 

What would be the advantages of such an audit? First, it would be an important 
international contribution to knowledge about the pre-hospital phase of AMI. Of the 
various national,13–16 and international,17,18 audits reported, none (except the UK 
Myocardial Infarction National Audit Project [MINAP])16 records full details of the 
pre-hospital phase. The principal thrust of MINAP so far has been to examine the 
delivery of thrombolytic treatment rather then resuscitation,19 but it is intended to 
analyse the pre-hospital data at a later stage (JS Birkhead, Personal Communication; 
2007). 

Second, the major importance of an audit for New Zealand medicine would be the 
opportunity to examine (and hopefully improve) ambulance and patient performance. 

The greatest problem is to make people aware of the potential serious import of new 
prolonged chest pain; stressing they seek help urgently from the ambulance service 
and not from the GP; and allaying their possible feelings of guilt if the call turns out 
to be a “false alarm” 

Unfortunately, media campaigns encouraging patients to seek help earlier have been 
generally disappointing,20,21—although some individual campaigns22,23 have shown a 
reduction in delay. No reduction in hospital case fatality was shown from these 
campaigns; indeed none would be expected, because the population of patients 
seeking help earlier would include those most at risk. The yardstick for success 
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should be deaths prevented, principally by defibrillation, but also increasingly by 
early thrombolytic treatment started within the “golden hour”.6  

In contrast, education to seek help from the ambulance service rather than from the 
GP has had some success. In the UK, 10 years ago, only one-third of patients 
admitted to hospital with AMI had called the ambulance,4,11 but (as documented by 
MINAP), the proportion calling the emergency number has risen to more than two-
thirds.19 

New attempts to influence patient behaviour are needed, although in New Zealand it 
might be more logical to audit delay times for a period to establish a baseline. 
Nevertheless, plans for public education would need to be made in advance. Most of 
the unsuccessful campaigns have relied mainly on the media,20,21 and have continued 
at the most for 2 years.  

First, as with campaigns to stop smoking, education might have to be continued for a 
longer period. Second, alternatives to media advertising should be considered. These 
could involve display of posters and distribution of pamphlets from general 
practitioners’ surgeries—this can improve public knowledge.24 Third, more than 40% 
of patients presenting with AMI have had previous symptoms of coronary heart 
disease, either angina or infarction.  

Part of the treatment for these patients should be explicit advice on what to do should 
they have a prolonged attack of pain. It is true that these patients delay for as long as 
those with no previous history;25,26 the reason is not clear, but may well be because 
they have not had the necessary explicit advice. Many clinicians, the writer included, 
have felt that such advice would cause unnecessary anxiety. This is probably wrong. 

What are the possible problems of a pre-hospital audit? Most of the data would be 
provided by ambulance officers, and we would need to be assured that the data were 
reliable. In the writer’s experience, and from conversation with colleagues, 
ambulance personnel are conscientious and reliable in recording times and events, 
and would be keen to help with this new initiative.  

An easy-to-use electronic system—with entry of data on a palm-top computer and 
downloading onto a computer at ambulance headquarters—would make the task 
easier. Ascertainment of the final diagnosis and hospital outcome would need access 
to the patient’s hospital case notes, but this is now relatively easy with electronic 
records. Furthermore, confidentiality issues would have to be addressed. 

What is the present situation in New Zealand? Two recent small studies suggest that 
all is not well. The median delay from onset to arrival in a single hospital was 3 hours 
41 minutes,27 but the study included only 100 patients of whom 16 had ST elevation. 
Another recent study28 also showed long delays, but the times stated were means—
thereby possibly skewed by referrals from distant regions or community hospitals.  

But there is better news. Concurrently with the publication of this article, delay times 
are being recorded in a repeat of a previous 2-week national audit.13 (C Ellis, 
Personal Communication; 2007). This should give a general indication of the 
situation regarding delay in New Zealand and will be useful to establish methods. 
Hopefully this will set the stage for the continuous audit that will be necessary for 
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comparisons of performance among different regions and to establish temporal trends 
such as might hopefully follow a public educational programme. 

As described 40 years ago,29 defibrillation remains the most important lifesaving 
treatment for AMI, but the necessity for defibrillation is greatest before admission to 
hospital—and the circumstances, treatment, and outcome of VF attacks do not figure 
in most national and international audits. There is a natural tendency for hospital 
clinicians to regard opportunities for treatment as starting on admission to hospital, 
but this is surely wrong.  

A national audit of the pre-hospital course and treatment of AMI would be an 
important contribution to New Zealand medicine. 
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Case of anencephalus infant with excessive liq. amnii and 

severe albuminuria 

Published in the NZMJ 2007August;5(23). Written by Dr F. W. King, Auckland. 

On July lst, 1905 I was called to see Mrs G—. whom I had been attending for a severe 
cold for the previous three or four days and who was then in the eighth month of 
pregnancy. I found her sitting up in a chair with legs extended and swollen—her 
breathing wheezy and short, with moist rales over the whole of the front of chest. 
Pulse 100, but no temperature.  

On inspecting the abdomen, I found it greatly distended and slightly oedematous with 
evident symptoms of pressure on the diaphragm and heart. I told her and her family 
that she would never be able to go to full time, and that if they would allow it, I would 
have someone in consultation with the idea of bringing on labour as early as possible. 
This they all demurred to, but the next day, she being decidedly worse, I called in 
another medical man and he agreed that the best course would be to induce labour. 
The husband, however, suggested someone else being called in. I called in a second 
consultant, who suggested trying hot-air baths and strong diuretics and diaphoretics.  

But still the swelling increased, and almost total suppression of urine took place. She 
passed only about two tablespoonfulls of urine in the twenty-four hours. Her pulse 
reached 120. On the 5th July she became so bad that we all agreed that labour should 
be induced, and at 8.30 p.m. I introduced a soft English catheter into the uterus, 
between the membranes and wall, and left instructions to be called directly labour 
pains set in.  

I was called to the house at 5 a.m., and on examination, found the os fairly well 
dilated and, what I thought the breech, presenting. I punctured the membranes and 
fully two bucketfulls of water escaped. Immediately the patient seemed relieved. On 
examining again, it seemed like a breech presentation, and I found it was too late to 
bring the feet down, so with the fingers I managed to gradually deliver, with the result 
as the specimen produced and photograph will suffice to show. 
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Immediately afterwards the patient was easy and had a good sleep, and within two 
hours passed plenty of urine, her pulse went down to 90, breathing resumed its natural 
course, and with the exception of a temperature of 102° on the second day, the patient 
made an uninterrupted recovery and is now in the best of health. 
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Proceedings of the 187th Scientific Meeting of the Otago 

Medical School Research Society, Thursday 17 May 2007 

High phytoestrogen diet causes Sertoli cell reduction between days 5-18 in the 

rat. P Barlow, M Gould, P Hurst, J Mora, H Nicholson. Department of Anatomy 

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

Dunedin. 

Male fertility has been decreasing in recent decades. In rats, a diet rich in plant 
oestrogens (phytoestrogens) from birth results in adult testes that have reduced germ 
cells (spermatogonia) and germ supporting cells (Sertoli cells). This project aimed to 
determine when in development this reduction in Sertoli cells and spermatogonia 
occurs. 

Male rats and their mothers were fed a high phytoestrogen (456µg/g isoflavones) or 
phytoestrogen-free diet from conception to death. Groups of phytoestrogen-free and 
high phytoestrogen treated male rats were killed at 5 (n = 10) and 18 (n = 10) days 
post-partum. Their testes were removed, embedded in wax, cut into 30µm sections, 
and stained with haematoxylin and eosin. The Sertoli cells, Leydig cells, and 
spermatogonia were counted using the optical disector method, combined with the 
Cavalieri method. Another group of phytoestrogen-free and high phytoestrogen 
treated rats (n = 10) were injected with bromodeoxyuridine (BrdU) two hours prior to 
death at 18 days post-partum. Their testes were removed, embedded in wax, cut into 
5µm sections, and then stained using immunohistochemistry. Immuno-positive 
staining cells were counted using the physical disector method, combined with the 
Cavalieri method. 

Rats fed a high phytoestrogen diet had fewer Sertoli cells than those fed a 
phytoestrogen-free diet at 18 (Student’s t-test, P = 0.0435), but not at five, days post-
partum. There was no significant difference in Leydig cells or spermatogonia between 
groups at either age, and no significant difference in cell proliferation (BrdU immuno-
positive staining cells) between groups at 18 days. These data show that Sertoli cells 
are reduced between 5 and 18 days post-partum, and any reduction in spermatogonia 
occurs after 18 days in rats. If similar changes occur in human males it could be 
important to reduce children’s exposure to environmental oestrogens, as this may 
improve fertility. 

 

The use of hyperbaric oxygen therapy to prevent osteoradionecrosis in irradiated 

jaws. J Kaur
1
, AM Rich

1
, KD Hay

2
, H MacDonald

3
. 

1
Department of Oral 

Diagnostic and Surgical Sciences, School of Dentistry, University of Otago, 

Dunedin. 
2
 Oral Health Regional Service, Auckland District Health Board, 

3
Department of Hyperbaric Health New Zealand, Auckland. 

Tooth extraction may lead to the development of osteoradionecrosis (ORN) in 
irradiated jaws. Hyperbaric oxygen therapy (HBOT) is used to prevent ORN by 
applying steep oxygen gradients to the irradiated tissues making them less 
hypocellular, hypovascular and hypoxic. The main aim of the study was to review the 
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outcome, through a retrospective clinical audit, of the use of prophylactic HBOT to 
prevent the development of ORN as a result of dental extractions in patients who had 
received head and neck irradiation between 2003 and 2006. An additional aim was to 
assess the incidence of reported visual changes following HBOT.  

Information was collected from clinical records at the Greenlane Clinical Centre, 
Auckland. It comprised patients’ age, gender, site and type of tumour, amount of 
radiation dose received in Gray, time lapse between radiotherapy and dental 
extraction, date of 20th HBOT treatment and the HBOT protocol used in patients. 
Diagnosis of ORN, time taken to heal following extraction, pain intensity and 
incidence of visual changes was obtained through a telephone interview survey with 
patients using a standardized quality of life questionnaire.  

Twenty-six out of 29 patients (90%) were interviewed, of whom 25 (96%) were 
successfully treated with only one (4%) developing ORN. Nine of the 26 (35%) 
HBOT patients developed visual changes which lasted for a maximum of eight weeks 
post-HBOT (as predicted).  

It appears to be beneficial to use HBOT prophylactically to prevent the development 
of ORN while carrying out traumatic dental work, particularly extractions, following 
radiotherapy to the head and neck. Visual changes following the 20th HBOT treatment 
appear to be transient and, if present, last for a maximum of 8 weeks.  

 

Comparison of streptococcal DNA amplified from human bite marks and teeth 

by denaturing gradient gel electrophoresis. L Hsu
1
, DA Power

2
, JP Burton

3
, JH 

Hauman
1
, JR Tagg

2
, GR Tompkins

1
. 

1
Department of Oral Sciences, School of 

Dentistry, 
2
Department of Microbiology and Immunology, Otago School of 

Medical Sciences, University of Otago, 
3
BLIS Technologies Limited, Dunedin. 

Species of the genus Streptococcus constitute the numerically dominant bacteria on 
the teeth of almost all humans. Streptococci are genotypically diverse and isolates 
cultured from bite marks may be matched to those from the teeth of the biter. These 
characteristics potentially provide evidence from bite mark investigations in which 
human DNA cannot be recovered. This study investigated the feasibility of applying 
PCR and denaturing gradient gel electrophoresis (DGGE) as a non-culturing approach 
to compare streptococcal DNA from bite marks and teeth. 

Swabbed samples were taken from self-inflicted bite marks (three hours old), unbitten 
skin sites and the mandibular incisors of 24 participants. Extracted DNA was 
amplified by PCR using streptococcus-specific primers and the products separated by 
DGGE. PCR products from various laboratory strains provided reference markers. 
Relative migration distances of amplicons were measured manually. Following 
exclusion of skin amplicons, the number of DNA fragments amplified from bite 
marks that matched those from the teeth of the same and different individuals were 
determined.  

The mean percentage match of amplicons from bite marks with those from the tooth 
samples (19 comparisons) of the same individual was 82.8% (95% confidence 
interval, 58.2% - 100.0%). The mean percentage match between bite marks and tooth 
samples (345 comparisons) of different individuals was 36.2% (95% confidence 
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interval, 2.9% - 69.5%). A significant difference was found between the two groups 
(P < 0.0001; Student t-test). 

The results indicate a high likelihood of matching bacterial DNA amplified directly 
from a bite mark with bacterial DNA from the teeth responsible for the bite mark. 
Although some bite marks displayed a number of amplicons matching heterologous 
teeth, refinement of the method, including additional PCR primers and computer-
assisted analysis, should enhance the specificity of this approach.  

 

Screening for a new ‘null’ apo(a) allele. S Parker
1
, K Forward

1
, G Jones

2
, M 

Williams
2
, J Cole

1 
, A van Rij

2
, S McCormick

1
. 

1
Department of Biochemistry, 

Otago School of Medical Sciences,
 2

Department of Medical and Surgical 

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

Lipoprotein(a) [Lp(a)] is a low density lipoprotein-apolipoprotein(a) complex present 
in plasma that is associated with cardiovascular disease. Lp(a) concentration is largely 
determined by the apo(a) gene. Single nucleotide polymorphisms (SNPs) in this gene 
can lower Lp(a) concentration and cause null apo(a) phenotypes. A significant 
proportion of null apo(a) phenotypes in populations studied to date, however, remain 
genetically uncharacterised. We recently discovered a new SNP in two apo(a) null 
individuals located at the apo(a) KIV-10 exon 1 +1 donor splice site (KIV-10 ex1 +1 
G→A) that was similar to another previously reported null apo(a) SNP. We 
investigated the frequency of the KIV-10 ex1 +1 G→A SNP in a local population 
previously shown to have a significant number of null apo(a) phenotypes to 
investigate any relationship between the two.  

A restriction fragment length polymorphism (RFLP) assay for the KIV-10 ex1 +1 
G→A SNP was designed and applied to 164 samples from the control group of the 
Otago Vascular Disease population. Primers were designed to amplify a 125 bp 
sequence surrounding the KIV-10 +1 donor splice site and create a DdeI restriction 
site so that presence of the KIV-10 ex1 +1 G→A SNP could be determined following 
PCR and restriction digestion.  

Using this assay, 61% of samples were genotyped as wild type individuals and 37% 
of samples were genotyped as heterozygotes. No homozygotes were detected. The 
median Lp(a) concentration for heterozygous individuals was 14.94 nmolL-1 and for 
wild type individuals was 15.74 nmolL-1. A Mann-Whitney U Rank statistical test 
showed no significant difference (P = 0.6904) between these values suggesting no 
association between the KIV-10 ex1 +1 G→A SNP and Lp(a) levels and likely no 
association between this SNP and the null apo(a) phenotype. 

In conclusion, although the KIV-10 exon 1 +1 donor splice site SNP is certainly 
frequent in this population, it does not appear to be associated with the null apo(a) 
phenotype. 

 

Functional analysis of phosphorylation sites in Candida albicans drug efflux 

pump Cdr1p. S Raju, AR Holmes, RD Cannon. Department of Oral Sciences, 

School of Dentistry, University of Otago, Dunedin. 

Fluconazole (FLC) has become the antifungal drug of choice for non-life-threatening 
Candida infections. However, there is an increasing clinical problem of drug 
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resistance. This frequently results from elevated expression of the major Candida 
albicans ATP-binding cassette (ABC) drug efflux pumps Cdr1p and Cdr2p in the 
yeast cell membrane. This study examined the function of two putative 
phosphorylation sites in the C. albicans drug efflux pump Cdr1p by undertaking site-
directed mutagenesis and expression of mutant C. albicans Cdr1p in the heterologous 
host, Saccharomyces cerevisiae.  

Site-directed mutagenesis was accomplished by recombinant PCR in which the amino 
acid serine (S), at the putative phosphorylation sites S312 and S487, was changed to 
either alanine (A) or aspartate (D). The template for the recombinant PCRs was a 
plasmid containing the CDR1B allele of C. albicans ATCC10261. Cassettes were 
constructed comprising the mutant CDR1 gene, a selection marker (URA3) and 
flanking S. cerevisiae gene sequences and were used to transform the host strain to 
ura+. The effects of the introduced mutations were determined using functional assays 
of FLC susceptibility, and rhodamine 6G (R6G) efflux.  

The S487A(D) mutants had FLC susceptibilities and R6G efflux activities similar to 
the strain expressing the parental CDR1 allele, with a minimal inhibitory 
concentration (MIC) of 300 and 200 respectively. The S312A(D) mutants showed 
increased susceptibilities to FLC, and decreased R6G efflux.  

The double S312A/S487A mutant had properties similar to S312A mutant with an 
MIC of 150. The double S312D/S487D mutant was the most affected with the least 
resistance to FLC with an MIC of 100, and reduced R6G efflux activity.  

In summary, the mutation of S312A but not S487A affected Cdr1p functions and the 
S312D/S487D double mutation gave the greatest reduction in FLC resistance and 
R6G efflux, suggesting a mutation at both sites could help reduce the increasing 
problem of drug resistance.  

 

Computational modelling of the spontaneous firing activity of cholinergic 

interneurons in the striatum. N Doig, MJ Oswald, JNJ Reynolds. Department of 

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

of Otago, Dunedin. 

The striatum is an area of the brain that has a role in movement and reward-related 
behaviour. Medium spiny neurons, the main output cells of the striatum, make up 
more than 95% of the total striatal cell population. However interneurons have an 
important regulatory role in the striatum. Cholinergic interneurons receive inputs from 
the cerebral cortex and thalamus at distal and proximal dendrites, respectively, and 
signal when a relevant behavioural event occurs. The basis of their ability to mediate 
this signalling lies in their intrinsic cell properties and is influenced by the 
morphology and electrical mechanisms of the dendrites. The aim of this project was to 
model some of the intrinsic properties of the cholinergic cell using the online 
computer simulation platform NEURON. 

We used the 3-D morphology of a neuron with a similar morphology to a striatal 
cholinergic interneuron as the basis of a compartmental model. The cell chosen was a 
Cajal-Retzius neuron found in layer I of the cerebral cortex. NEURON was used to 
model 80 compartments including 66 dendritic sections. Individual currents were 
modelled using NMODL, NEURON’s model description language. Six main currents 



 

 
NZMJ 1 June 2007, Vol 120 No 1255 Page 75 of 95 
URL: http://www.nzma.org.nz/journal/120-1255/2574/ © NZMA 

 

were modelled: passive current, potassium delayed rectifier current, A-Type 
potassium current, sodium current, cationic hyperpolarising current (Ih) and inward 
rectifying potassium current. Ion channel subunit composition was assessed by 
examining published reverse-transcriptase PCR and immunohistochemistry studies. 

Using empirically determined individual currents obtained from the literature, we 
were able to successfully replicate electrophysiological tracings recorded directly 
from cholinergic neurons in the literature and from our own laboratory. We 
determined that the type of channel which best described the Ih current was the 
hyperpolarisation-activated cyclic nucleotide-gated potassium channel 4 (HCN4) 
subtype. This model will inform future experiments that will measure the effect on the 
activity of cholinergic interneurons of distinct inputs arriving at discrete dendritic 
sites. 

 

Measurement of thoracic posture and global and segmental angles in young 

women. C Russell, G M Johnson, M A Skinner. School of Physiotherapy, 

University of Otago, Dunedin. 

The kyphotic curve is the primary convex shaped curvature of the spine and is an 
essential component of optimal thoracic function. In females aging and osteoporosis 
contribute to significant increases in thoracic kyphosis. However studies describing 
thoracic posture in young women are few, with findings largely based on 
measurements taken from radiographs. The present study investigated thoracic 
posture and global and segmental angles in healthy young women using non-invasive 
technology. 

A skin-surface computerised accelerometer (SpinalMouse®) was used to register 
spinal curvature in the sagittal plane in upright standing, and end-range flexion and 
extension. Anthropometric measures for height and weight were taken from 21 female 
participants (age 26.5 ± 2.9y, mean ± SD). Following a warm-up exercise, two sets of 
spinal registrations were recorded in each of the three standardised postures by 
wheeling the accelerometer down the length of the spine from cervical 7 to lumbar 5 
spinous processes. Descriptive statistics for anthropometric data and thoracic angles 
were analysed and used to describe potential positional differences of the spine for 
each of the kyphotic angles.  

Global thoracic kyphosis was 41.5 ± 9.60, which is within the normal range (30-500). 
The greatest segmental kyphosis occurred at thoracic 7/8 in both upright standing and 
extension and at thoracic 9/10 in maximal flexion.  

The results are clinically relevant as studies in older women have shown the thoracic 
apex to be at thoracic 5/6 in upright standing. There is thus a transitional change in 
kyphotic curvature with age which has not previously been recognised. Secondly, 
maximum kyphotic curvature is not fixed and changes with extremes of posture.  

Registration of changes in spinal curvature using SpinalMouse® may assist in the 
recognition of increased thoracic kyphosis beyond the normal range. This approach 
could also be used to monitor the effect of interventions designed to minimise 
postural changes.  
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Reconstitution of a thermophilic DNA gyrase for drug discovery. 

C Samaranayaka, HL Aung, BC Monk. Department of Oral Sciences, School of 

Dentistry, University of Otago, Dunedin. 

DNA gyrase, a topoisomerase required for bacterial DNA replication, is an important 
antibacterial target that is sensitive to the fluoroquinolone drugs. The emergence of 
drug resistance and of bioterrorism has generated fresh interest in discovering new 
drugs that can target this enzyme. The two subunits of the enzyme form a functional 
A2B2 complex but a crystal structure of the gyrase complex bound to its DNA 
substrate is lacking. This study aims to reconstitute purified subunits of DNA gyrase 
from the thermophilic archaebacterium Thermophilus thermus with a preferred DNA 
substrate, as a prelude to crystallographic analysis for structure-directed drug 
discovery. 

Hexa-histidine tagged T. thermophilus DNA gyrase A and B subunits were separately 
cloned and expressed in Escherichia coli. The subunits were extensively purified by 
heat treatment of cell lysates at 65°C, nickel affinity chromatography and size 
exclusion chromatography. The DNA supercoiling activity of the reconstituted 
subunits was assayed by monitoring the conversion of relaxed plasmid pBR322 to its 
supercoiled form. The purified subunits were reconstituted with a suitable 130 bp 
DNA fragment of pBR322 (obtained by PCR) in the presence of Mg-ATP and the 
gyrase inhibitor novobiocin. The resultant complex was analysed using size exclusion 
chromatography and blue gel polyacrylamide electrophoresis. 

The supercoiling activity of DNA gyrase was optimal at the expected subunit molar 
ratio of 1:1 and was inhibited by the 130 bp fragment of pBR322. Reconstitution of 
the protein subunits with the DNA fragment gave a novobiocin-stabilised complex 
larger than either subunit A or B. Formation of the moderately stable gyrase-DNA 
complex appeared to require novobiocin but not Mg-ATP.  

Preliminary evidence has been obtained for the reconstitution of a novobiocin-
stabilised DNA-gyrase complex. Future studies will identify conditions that more 
effectively stabilise the gyrase-DNA complex. Crystallographic analysis may then 
help identify gyrase inhibitors with novel modes of action.  

 

The plant convulsant tutin does not directly activate glutamate receptors. 

C Dixon, L Huang, G Lees. Department of Pharmacology and Toxicology, Otago 

School of Medical Sciences, University of Otago, Dunedin. 

Tutin is a natural convulsant compound found in the New Zealand native tutu tree, 
and others of the Coriaria genus worldwide. Unpublished experiments from our 
laboratory show significant suppression of γ-aminobutyric acid type A receptor 
(GABAA) currents by this compound, resulting in epileptiform activity in cultured 
neurons. Other research showing that 6-cyano-7-nitroquinoxaline-2,3-dione (CNQX) 
reduces tutin-induced seizures has suggested that tutin is a convulsant through a direct 
activation of glutamate (particularly α-amino-3-hydroxy-5-methyl-4-
isoxazolepropionic acid (AMPA)) receptors. This project directly addresses this 
hypothesis. 

Whole cell patch-clamping in primary cortical neuron cultures was employed. 
Excitatory currents were evoked, using either AMPA or n-methyl-D-aspartate 
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(NMDA), to select for glutamate receptor superfamilies. Agonists were applied 
directly onto the cell soma for 500 msec at the concentration evoking 50% of the 
maximal response (EC50) (8 µM AMPA and 10 µM NMDA). In all cells we measured 
evoked currents before, during and after toxin perfusion (10 µM). For each cell we 
averaged the amplitude of the currents at steady-state. We then carried out two-tailed 
paired Student t-tests (P < 0.05 significant). 

Tutin did not significantly alter AMPA or NMDA receptor currents. Control 
amplitudes for 10 µM NMDA (n = 5) were 1381 ± 373 pA (mean ± SEM). The 
addition of tutin resulted in average amplitudes of 1351 ± 860 pA (P = 0.5481). For 8 
µM AMPA (n = 5), control readings averaged to 1662 ± 226 pA. Tutin resulted in 
1781 ± 230 pA events, again not significantly different (P = 0.1085). We conclude 
that tutin does not exert its excitatory effects by modulating ionotropic glutamate 
receptors. 

 

Matrix metalloproteinases are independent predictors of in-stent restenosis. 

G Tarr, GT Jones, J Chu, G Wilkins, MJA Williams. Department of Medical 

and Surgical Sciences, Dunedin School of Medicine, University of Otago, 

Dunedin. 

Plasma matrix metalloproteinase (MMP) and tissue inhibitors of matrix 
metalloproteinases (TIMP) levels have previously been implicated in the 
cardiovascular mortality of patients with coronary artery disease. This study aimed to 
determine if MMP-related markers were associated with a history of in-stent 
restenosis (ISR). The strength of any such associations was compared with that of 
other known demographic and clinical risk factors for ISR. 

The circulating levels of three MMP-related markers (proMMP-9, active MMP-9 and 
TIMP-1) were assessed in 164 patients with in-stent restenosis (ISR) and compared 
with 168 patients with no history of ISR. Multiple logistic regression was used to 
determine the independence of associations. Multiple receiver operating characteristic 
(mROC) analysis was used to determine sensitivity and specificity of both individual 
and composite risk markers. 

Univariant analysis indicated that both active MMP-9 and TIMP-1 were significantly 
elevated in ISR patients, whereas pro-MMP-9 was not. Active MMP-9 >2 ng per mL 
was associated with an adjusted odds ratio of 4.6 (95% confidence interval 2.4-9.1, P 
< 0.0001) for ISR. Analysis of conventional ISR risk factors by mROC resulted in a 
c-statistic of 0.839; 83.9% of cases were ranked higher than controls. Addition of 
MMP-related markers increased the c-statistic to 0.870, a 3.7% increase in the 
model’s discrimination. A cut down model, suitable for clinical risk prediction, 
yielded a c-statistic of 0.858 with MMP-related markers adding 5% to the model. 

Plasma MMP-related protein levels are elevated in patients with a history of ISR. 
Addition of MMP-related proteins to currently accepted risk variables may increase 
the overall predictive value for ISR. 
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“Hot cross bun” sign 

Roongroj Bhidayasiri, Susan Perlman 

A 47-year-old man presented with a 3-year history of progressive gait unsteadiness, 
slurred speech, and erectile dysfunction. There was no family history of neurological 
illness. Examination revealed ataxic dysarthria, truncal ataxia, finger-to-nose 
dysmetria, and wide-based gait. Orthostatic hypotension was also observed.  

MRI of the brain, performed 6 months after presentation, revealed severe atrophy of 
the cerebellar vermis and hemisphere (Panel A). In addition, cruciform signal 
hyperintensity (Panel B) was seen in the mid pons, resembling the “hot cross bun” 
(inset, arrow) which is traditionally eaten by Christians during the Easter season. 

Fluorodopa (18F-dopa) positron emission tomography (PET) of the brain showed 
normal striatal uptake of 18F-dopa (Panel C), although the study was performed 6 
months before the onset of parkinsonism. 

 

 

 

Our patient presented with a severe cerebellar syndrome (associated with autonomic 
dysfunction) that was highly suggestive of multiple system atrophy with cerebellar 
and autonomic features (MSA-C and MSA-A).  

The hot cross bun in MSA reflects the loss of pontine neurons and myelinated 
transverse cerebellar fibres with preservation of the corticospinal tracts. Normal 18F-
dopa PET in our case indicated intact presynaptic nigrostriatal dopaminergic 
projections, which can later be affected when the patient develops parkinsonism.  
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Pharmacological blockbusters 

In this interesting paper, an economist from Harvard points out that blockbusters have 
become increasingly important for the industry. In 2000, 17 drugs brought in more 
than US$1 billion each in global sales. 

To highlight just how important, he states that when Pfizer announced that it was 
halting clinical testing of its new cholesterol drug, torcetrapib, the company’s market 
value fell by US$21 billion overnight. Ten thousand job cuts followed. 

On the other hand, it should be appreciated that prescription medicines are extremely 
costly to develop and market. The cost of bringing a new drug to market is estimated 
to be about US$800 million—the amount that Pfizer, in fact, reports spending on the 
development of the now-defunct torcetrapib. 

And expensive as they are, they are good value when compared with hospital care and 
other clinical services (respectively three times and twice the cost of pharmaceuticals, 
in the US) 

N Engl J Med 2007;356:1292–3 

 

Antibiotic resistant streptococci 

Resistance to antibiotics is a major public-health problem. Many ecological studies 
have shown a clear relation between antimicrobial use and resistance. However, these 
studies are commonly confounded by a number of variables, and they show, at best, 
an association, not a causal effect. 

So a research group in Belgium tested the hypothesis in a randomised placebo 
controlled trial. In their opinion, two macrolides—clarithromycin and azithromycin—
are among the drugs of choice for the treatment of respiratory tract infections. So 
healthy volunteers were randomised to one of these macrolides or a placebo. Both 
macrolides significantly increased the proportion of macrolide-resistant streptococci 
compared with the placebo at all points studied, peaking at day 8 in the clarithromycin 
group and at day 4 in the azithromycin group. 

So our intuition is correct. Two points are worthy of comment. Firstly, the 
streptococci include S. pneumoniae and S. pyogenes so it is of clinical importance. 
And although clarithromycin and azithromycin may be drugs of choice in Belgium 
they are severely restricted in use in New Zealand. However, we can assume that the 
message would apply to erythromycin and roxithromycin as well? 

Lancet 2007;369:482–90 
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Acute general and emergency medicine—a new specialty? 

A specialist in this new discipline comments upon several problems. For example, in 
the United Kingdom changing patterns in the availability of junior doctors has led to 
team fragmentation and multiple handovers of acutely ill patients. A growing deficit 
of primary care after normal working hours has meant an increase in hospital 
admissions at night. Sounds very familiar—because it also happens here. 
Furthermore—specialty physicians are becoming less keen to participate in the acute 
medical take roster, which can lead to less input from consultants regarding the initial 
assessment and care of inpatients. This problem is much greater in Australia, where 
the specialty of internal medicine is facing an increasing shortage of recruits, as 
increasing numbers of trainees opt for the more renumerative procedural specialties.  

This also sounds very familiar to those associated with hospital medicine in New 
Zealand. And the answer proposed is the ‘acute physician’ who is dedicated to 
managing the first few days of all acute medical admissions. These individuals come 
mainly from the specialty of general medicine, but as the acute physician specialty 
develops its training model and approval of core training, it will soon have its own 
specialists. Sounds good. 

BMJ 2007;334:218–9 

 

Severity assessment in community-acquired pneumonia 

Community-acquired pneumonia (CAP) is a leading infectious cause of death 
throughout the world. We presume that those admitted to hospital are significantly ill, 
but within this cohort some are more sick than others and require more treatment. 
Several guidelines have been produced to grade the severity, and this paper (and 
accompanying editorial) compare three such guidelines.  

One is the Pneumonia Severity Index (PSI), a two-step scoring system using 20 
variables, and another is CURB, a modified version of the British Thoracic Society 
(BTS) assessment tool which relies on four parameters for scoring—namely, mental 
confusion, blood urea level, respiratory rate and diastolic blood pressure. The third is 
CURB65 in which the age of 65 or more is added—this has now been adopted by the 
BTS. 

This paper compared these diagnostic tools in 1016 consecutive inpatients with CAP 
and concluded that all three were equally good but that CURB65 was best on grounds 
of simplicity. The editorial concurs and notes that this report raises the current total 
number of patients studied with respect to the performance of the CURB65 score to 
over 11,000 patients from nine countries including New Zealand. 

Thorax 2007;62:287–8 & 348–53 
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What’s the cost of a fees review? 

The Fees Review Committee is surely an inefficient use of the health dollar 
(see Bill Douglas’ letter: NZMJ 18 May 2007, Vol 120, No 1254. 
http://www.nzma.org.nz/journal/120-1254/2540).  

I would be very interested to know exactly how much is spent on a fees review 
process, never mind the personal and financial expense to the GP. Would the review 
have been necessary if the money spent on the process had been given to the practice 
to do its job?  

There is an awful irony in four accountants from Wellington deciding whether the GP 
from Wanganui is charging too much. I wonder what amount of annual leave and 
salary the accountants saw as reasonable for a GP, and how that compared with their 
own? Perhaps we should ask each of the four accountants involved to provide 
validation of their expenses. Then a committee of four GPs could sit down and review 
whether the fees they are charging are “reasonable.” 

Surely another irony to the process is that only a certain percentage increase in fees is 
seen as reasonable. This effectively punishes those GPs who have kept their fees or 
salaries low, because the absolute increase permissible is now smaller.  

The whole process looks like another part of our health system where there would be 
much less health need if more funding made it to the coalface and less to 
administration? Please can we spend more of the health dollar on health? 

 

Stephen Hoskin 
GP Registrar 
Fiordland Medical Practice 
Te Anau 
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Rapid determination of fluconazole susceptibilities for 

clinical specimens with possible polymicrobial Candida spp 

Fluconazole is often the first line of treatment for preliminary Candida spp sepsis in 
hospital settings.1,2 Laboratory processing from isolation and identification of 
Candida spp to the determination of antifungal susceptibilities may take several days.  

The clinical failure to fluconazole therapies had been observed despite susceptible 
results obtained for the isolate which raised questions about the laboratory methods,3 
emergence of resistance after subtherapeutic dosing,4,5 and the possibility of 
polymicrobial Candida spp infections.  

Although polymicrobial candidaemia appeared to be uncommon,6,7 it may be 
overlooked in the routine clinical laboratory. Other clinical specimens such as urines, 
medical devices and cerebrospinal fluids for e.g. may also have polyclonal Candida 
spp infections.  

Figure 1 shows a urine specimen from which smooth and rough colonies of Candida 
spp were noted. The blood culture in Figure 2 grew Candida albicans despite patient 
being treated with fluconazole at 400 mg per day—would it be possible to carry out a 
rapid screen to detect emergence of fluconazole resistance and what are the 
possibilities of heterogeneous susceptibilities to the drug? The rapid screen for 
detection of fluconazole susceptibility described so far do not investigate the 
possibility of polymicrobial Candida spp present in a single specimen.8,9  

 

Figure 1. A urine specimen grew smooth and rough colonies of Candida spp 

suggesting polymicrobial infection 
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Figure 2. Persistent Candida albicans obtained from blood cultures despite 5 

days of therapy with fluconazole at 400 mg daily—was there emergence of 

resistance? 
 

 

 

This study investigates the possibility of polymicrobial infection by subjecting 
numerous colonies of Candida spp per specimen to an agar screen incorporated with 
fluconazole. Mueller-Hinton agar +2% glucose and 0.5 µg/ml methylene blue dye 
(MH-GMB) was prepared according to NCCLS guideline.10 Fluconazole was added 
to give concentrations of 8 and 16 µg/ml (Figure 3). 

 

Figure 3. Rapid screen MH-GMB incorporated with fluconazole at 8 µg/ml 

applied on a urine specimen that grew Candida spp 
 

 

Note: Ten microlitres each of eighteen isolates of Candida spp taken randomly from the same clinical 
specimen was inoculated onto the agar. Known resistant strain ATCC6258 C. krusei was applied near 
the bottom of agar (opaque white growth) and susceptible strain ATCC22019 C. parapsilosis to its 
right. 
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Two blood cultures obtained from one patient, four urine specimens, and two mouth 
swabs taken from different patients were subjected to the test. An isolate was picked 
and suspended in sterile saline (0.9%) and adjusted to McFarland standard of 0.5. Ten 
microlitres of the suspension was inoculated onto the agar with and without 
fluconazole.  

This process was repeated with a fresh set of isolate so that a total of 15 to 20 
inoculations per specimen were applied. The control strains used were C. krusei 
ATCC 6258 and C. parapsilosis ATCC 22019. Figure 1 illustrates the results 
obtained from a urine specimen. There was no resistance to fluconazole at 8 and 16 
µg/ml. The absence of differing fluconazole susceptibilities does not exclude the 
possibility of polymicrobial Candida spp infection; on the other hand, when different 
fluconazole susceptibilities are obtained per clinical specimen, this phenomenon of 
polymicrobial Candida spp infection is likely.  

However it was noted that the susceptible control strain C. parapsilosis ATCC 22019 
did not show optimal growth in the agar even when fluconazole was not incorporated. 
In another experiment carried out by the authors, there was 20% discrepancy between 
MH-GMB and RPMI Agar where the former read susceptible but the latter was 
resistant for fluconazole susceptibility by Kirby-Bauer disk diffusion method. The 
inhibitory effects of methylene blue was also noted by CLSI.2  

It is recommended following this experiment that screening for possible 
polymicrobial Candida spp susceptibility to fluconazole should be repeated with 
RPMI media. The rapidity with which candidal infections are evolving include 
emergence of fluconazole resistance in Candida albicans as well as the changing 
epidemiology to increasing prevalence of known fluconazole-resistant Candida 
spp.11,12 A rapid screen for their detection in the clinical laboratory is therefore 
warranted.  

RPMI Agar incorporated with fluconazole 8 µg/ml has the potential to be carried out 
for these purposes; it may also detect polymicrobial infections which had differing 
fluconazole susceptibilities as well as demonstrate emerging fluconazole resistance 
following subtherapeutic dosing when these are present. 

 

Yoke-Fong Chiew, Holly Inwood 
Southern Communities Laboratories 
Dunedin Public Hospital, Otago District Health Board 
Dunedin 
(yfchiew@hotmail.com) 
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Still room for improvement in our handover practices 

Handovers are essential to ensure continuity of information and care for patients we 
are responsible for. Yet, they can be highly risky events with enormous potential for 
inadequate or inaccurate transfer of information resulting in inappropriate reviews and 
unsafe interventions. With shortening of shifts and the resulting increase in frequency 
of handovers, overall risk for patients has significantly expanded.  

In an internal survey conducted in 2006 at a New Zealand tertiary teaching hospital, 
less than half (48%) of the respondents reported that they received a formal handover 
from a colleague at the beginning a shift all or most of the time. Only one-third (33%) 
of all respondents felt that the hospital’s existing handover processes were good or 
excellent. However 84% of respondents believed that there should be formal 
handovers between doctors between shifts, indicating a clear mismatch between 
desired practice and actual practice. 

We compared our results with a similar study conducted in the UK by Roughton and 
Severs1 in 1996. We demonstrated that there has been very little improvement in 
handover practices in the last 10 years. This is despite their recognition and 
recommendation that formal handovers should become a part of good professional 
practice with guidance from professional bodies.  

Since the identification of a shortcoming, a guideline specific for our hospital was 
developed. The initiative also received support from senior clinicians and hospital 
mangers to ensure that improvement in better handover practice is encouraged and 
perpetuated. 

 

Kuang-Chih Hsiao 
Registrar 
Department of Emergency Medicine 

Barbara Crawford 
Manager 
Quality and Clinical Risk 

Waikato District Health Board, Hamilton 
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A fatal error 

On 30 April 2007, TVOne placed on its website a short piece entitled Fatal Error. 
Mark Sainsbury, who fronts the Close Up programme, read out most of it at 7 pm.  

The item deals with the case of a young woman, Lynley Lake, who died “after going 
the doctor suffering from a migraine…it turns out she should never have been given 
the pills because she is an asthmatic, but the doctor never asked her if she had the 
condition.  

Two and a half years later, Philip Lake’s [her husband’s] fight for justice has hit a 
brick wall. Corinne Ambler tells their story, and Mark Sainsbury talks to John 
Campbell, the chair of the Medical Council”. 

Mrs Lake consulted a doctor, who had never seen her before, on 18 October 2004. 
After her death, her husband laid a complaint with the Health and Disability 
Commissioner in December 2004.  

The report and the decision following the enquiry are dated 31 August 2006. The 
Health and Disability (H and D) Commissioner, Mr Paterson, found the doctor to be 
in breach of Right 4(2) of the Code, which states that every consumer has the right to 
have services provided that comply with legal, professional, ethical, and other 
relevant standards. He ordered the doctor to apologise, and he communicated his 
findings to the Medical Council. Accident Compensation Corporation (ACC), with 
the backing of three doctors, arranged some compensation for the patient’s death. 

The television reporter, Corinne Ambler, in describing the visit to the doctor, 
mentioned that the doctor had not given Mrs Lake an injection of pethidine for her 
migraine, “as requested.” This is a new finding, since there is no mention of pethidine 
in the report. She then talked to Mr Lake, who said that an apology for what happened 
was, in his opinion, not really enough.  

Mark Sainsbury then interviewed Professor John Campbell (in effect, quizzing him) 
because the Medical Council had not proceeded to a full performance review of the 
doctor. Campbell contended that the Council had seen no need for this, stating (twice) 
that the Council had “reviewed all the circumstances.” This had been a single error on 
the part of the doctor. 

If the Medical Council, or anyone contributing to the enquiry, had “reviewed all the 
circumstances”, they might have focussed not merely on the prescribing of the 
medication that led to the death of Mrs Lake, but also on the manner in which it was 
dispensed at the pharmacy. This was enacted on Close Up for the television viewers, 
and shows some pills being shaken out of a container. The pills were the medication 
propranolol, which can be dangerous when administered to a patient with asthma.  

On this point, the H and D Commissioner’s report reads, “Mr and Mrs B went to the 
pharmacy next door to fill the prescription. Mrs B asked for a cup of water from the 
pharmacist and took four propranolol tablets at the counter.” 
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When Mr Paterson’s report came out, I did a Google search, and found a record of 
only one death from propranolol occurring after it had been given to a person with 
asthma. This was in the United States, and it followed a dispensing error, not a 
prescribing error. After the Close Up programme, I did another search, and this time I 
found a letter that was published in the British Medical Journal (BMJ) in 1996—BMJ 
1996;313:1486 (7 December). http://www.bmj.com/cgi/content/full/313/7070/1486  

It gets to the heart of the matter. 

The authors of the letter, J M Fallowfield and H F Marlow, discussing propranolol, 
said that in the course of 56 million patient years, there had been reports of 13 
fatalities—5 of them in patients with a history of asthma, bronchospasm, or wheeze. 
They wrote: 

To help prevent further occurrences of this sort in asthmatic patients who might be prescribed 
propranolol erroneously, Zeneca has decided to highlight the warnings concerning asthma in 
the patient information leaflet for Inderal and related products. Pack labels will also carry 
warnings. Doctors should prescribe original packs so that a last line of defence against 
incorrect prescribing is not breached. 

One can download the patient instruction leaflets supplied by the distributors of 
Cardinol in New Zealand, and by AstraZeneca (Inderal) in Australia. The latter was 
drawn up in December 2005, and runs to four A4 pages. 

Each of them is exemplary, and leaves me in no doubt that if Lynley Lake had had the 
chance to read some Consumer Medicine Information at the counter of the pharmacy, 
she would not have swallowed those few lethal tablets. Neither the computer at the 
medical centre, nor that at the pharmacy appears to have had the capacity to show a 
red flag when propranolol was added to asthma medications being used by this 
patient. I have a small warning label supplied with some propranolol dispensed at 
another pharmacy. It says nothing about asthma. 

I suggest that it is the responsibility of the dispensing pharmacist to supply printed 
Consumer Medicine Information to the patient. Packs of medications, such as 
propranolol, that can harm even when taken in therapeutic dosages, ought to carry 
appropriate warnings, and the pharmacist should instruct the patient to read them.  

The matter of printed warnings and labels may be up for debate, but we will need to 
demand some decisions if we want the “last line of defence” to stay in place and 
function properly.  

 

Roger M Ridley-Smith 
Retired GP 
Wellington 
(r.sdekka@actrix.gen.nz) 
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Rational pharmacoeconomics? 

As part of an information campaign—presumably to push down the manufacturer’s 
proposed price increase of metoprolol succinate (New Zealand's most preferred beta-
blocker)—PHARMAC sent a four-page letter to general practitioners (GPs) outlining 
various options for changing medications in order to “ free up money for new drug 
investments.”  

One option mentioned is to change patients from metoprolol succinate to carvedilol. 

If GPs swap everybody on metoprolol succinate plus any diuretic or person with a 
hint of puffy ankles (i.e. with possible congestive heart failure) onto carvedilol, is 
PHARMAC better off or worse off financially?  

Is the patient better off or worse off financially or physically as they return to the 
General Practice for blood pressure monitoring and titration changes? Is the General 
Practice supposed to absorb the nurses and doctors time costs because of increased 
patient benefits being rolled out on 1 July 2007? Is this a legitimate patient charge? 
Should the prescription for carvedilol be 3 months stat or 1 month and two repeats 
endorsed close control? Should the changed script be for 1 month only and require the 
patient to return to the General Practice and pay another fee for monitoring and 
review?  

Is the pharmacist going to cost more in the short term or the long term to the patient or 
to the taxpayer? Carvedilol is nominally three times the price of metoprolol succinate 
according to the Pharmaceutical Schedule? 

Is there a cap on the number of prescriptions for carvedilol before PHARMAC starts 
to see a heavy reduction in price per tablet? Where is the break-even point? Are GPs 
supposed to choose to change medications on the basis of the cost to the patient in 
part charges; the nominal drug cost to PHARMAC; the improved profit margin to the 
chemist; the increased services to the General Practice; the evidence for the particular 
drug in the literature; or what?  

Who should benefit financially from the change and who should pay directly and 
indirectly for the changes to be implemented?  

And how are GPs supposed to make a rational decision?  

 

Bill Douglas 
GP 
Wanganui 
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Selwyn Howard Hope 

22 April 1919 – 8 April 2007 

Selwyn, or Bill as he was known in childhood to his parents and later to many family 
members, received his secondary school education at Otago Boys High School. He 
then worked for a time as a law clerk before enrolling at University in Auckland 
where he graduated BSc in 1943. He subsequently returned to Otago to study 
medicine, completing his MB ChB in 1949 at the age of 30.  

 

After working as a house surgeon at Greenlane and 
Middlemore Hospitals, he spent some time in rural 
general practice, initially at Kohukohu, near Opononi, 
then in Mangakino.  

At Mangakino he had no transport of his own, but 
fortunately developed a good relationship with the local 
ambulance driver who used to drive him out to house calls 
and accidents when required.  

After that he always had an appreciation of and a soft spot 
for those in the ambulance service.  

Selwyn travelled, as ship’s doctor with the Port Line, to London in 1952. There he 
completed a Diploma in Child Health. He returned to Auckland by the same means, 
and for the next 50 years maintained a close friendship with “Sparks” the Port 
Lincoln’s radio operator. 

In Auckland, he married Joan Shove and set up a sole general practice in the family 
home in Epsom around 1953. The house had a large billiard room at the front that was 
converted into his surgery.  

Selwyn had excellent diagnostic skills, honed by assisting the likes of Dr Maxwell 
Clark and Sir Douglas Robb. In the 1950s, these were of particular importance as 
laboratory and radiological investigations were in their comparative infancy.  

His practice attracted many older patients, with whom he was invariably patient, 
gentle, and generous to a fault. His patients loved his great sense of humour and the 
twinkle in his eyes.  

Many of his patients, of all ages, became his close personal friends. He shared with 
some of them his love of cars, including the speedway at Western Springs, and of 
Rugby League. When he got the opportunity he enjoyed boating and fishing on the 
west coast. He attended St David’s Presbyterian Church for many years and served 
there as an elder.  

In 1979, Selwyn suffered a stroke that affected him for the remainder of his life. 
Despite this, many of his patients chose to remain under his care and he continued to 
practice until the early 1990s. The courage and determination with which he fought 
his disability, over many years, was equalled only by the love and strength of his wife, 
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Joan, who (assisted by their two children) nursed, encouraged, and cared 
for him until his eventual death.  

He is survived by his wife, Joan; daughter, Patricia; and son, Graham.  

 
John H L Matthews and Selwyn Lang wrote this obituary. 

 

Calling obituary writers 

Obituaries do not write themselves, oddly enough. They require organisation, time, 
and respect for our departed colleagues. 

Many decades ago, our medical practitioners were Otago graduates with a sprinkling 
of Brits. Things have changed. With the Auckland Medical School and our overseas-
trained colleagues coming from a wide variety of medical schools, it is no longer a 
tight little club where everyone knows everyone else. 

Thus we need a network to tell us who has died and who amongst family and 
colleagues can best give the rest of us some overview of the life, both professional 
and social, of our dead colleague. 

For several years I have tried to rejuvenate this part of the Journal. I have been 
greatly helped in this task by colleagues in Auckland, Wellington, and Dunedin who 
scan the local newspapers. Anyone whose death notice does not appear in one of the 
four main dailies is liable to miss out. 

Who is to write the obituary? Someone who cares. It need not be a literary 
masterpiece but should give something of the texture of the person’s life. Most 
funerals have a eulogy and the eulogist is often in the best position to help with an 
obituary. 

About 400 words is usual but, with the electronic journal, space is no longer the 
problem it was in the days of hard copy.  

The next time a colleague dies, ask yourself: “Who is going to do the obituary?” It 
could be you or someone whose arm may need only a gentle twist. 

Most of the Journal belongs to the younger and brighter of us but the obituaries 
belong to us all. Even the old and cranky. 

Roy Holmes 
Coordinator of Obituaries 
NZMJ 

 
Note: See http://www.nzma.org.nz/journal/obituaries.html for further details and instructions. 
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University of Otago Faculty of Medicine 

Freemasons Postgraduate Fellowships in Paediatrics and 

Child Health for 2008 

The above Fellowships or Scholarships are open to University graduates who intend 
long term to pursue work in Paediatrics or Child Health within New Zealand. The 
Fellowships include full-time salary for one year with provision for a further year. 

Applications close on 22 June 2007 with the Manager of the Faculty of Medicine, 
University of Otago Medical School, 
P O Box 913, 
Dunedin, 
from whom further details may be obtained. 

 

 
 

 

 



THE NEW ZEALAND  
MEDICAL JOURNAL  
Vol 120 No 1255 ISSN 1175 8716 

 
NZMJ 1 June 2007, Vol 120 No 1255 Page 94 of 95 
URL: http://www.nzma.org.nz/journal/120-1255/2575/ © NZMA 

 

 

A reminder to book review writers 

Book publishers in New Zealand and overseas regularly post us new publications in 
medicine and related fields. These books range from pocket-sized paperbacks to 
weighty tomes containing almost a thousand pages and retailing for several hundreds 
of dollars. Increasingly, some of these larger textbooks have electronic media attached 
(CDs). 

Although we occasionally review books ourselves, the editor usually instructs my 
assistant and I to send such books to suitable reviewers throughout New Zealand, 
especially to our regular and reliable manuscript reviewers as a token of our 
appreciation (the reviewer can keep the book afterwards).  

With medical professionals being very busy people and book reviews not being our 
core business, we have followed a hands-off approach of not setting deadlines nor 
reminding reviewers (unlike manuscript reviews). A sizeable percentage of book 
reviews never get written, however, despite the best of intentions.  

Therefore, if you received a book several months (or even 1–2 years) ago but don’t 
have the time to write the review, then please pass the book to a suitable colleague 
willing and able to undertake this task. Alternatively please return the book to this 
office so we can send it to someone else.  

The reviewer need not read every page of the book nor does the review have to be 
long or eloquent (many book reviews contain less than one full page of text). A 
concise, clearly written summary of the book and your overall impression is all that is 
required. To assist you, see the journal archives for examples of published book 
reviews. 

Brennan Edwardes 
Production Editor, NZMJ 
Dpt of Surgery, Christchurch Hospital 
PO Box 4345, Christchurch 
(brennane@cdhb.govt.nz) 
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There’s a lot of it about: acute respiratory infections in 

primary care  

Graham Worrall. Published by Radcliffe Publishing, 2006. ISBN 978184619084. 
Contains 160 pages. Price £21.95 

Diseases: the more common they are the less they are studied—Dr Robert de Melker. 
This quote really strikes a chord with today’s healthcare practitioners. There is a 
paucity of evidence available to guide us for a great deal of our day to day practice. 

Surely then, composing a light-hearted, almost entertaining booklet about acute 
respiratory tract infections in primary care based on published evidence presents a 
Herculean task? 

Graham Worrall, an English-trained general practitioner working in Canada, a self-
confessed obsessive in coughs and colds, has definitely met this challenge with 
exceptional results. His book is easy to read and digest—valuable for medical 
students, nursing specialists, and general practitioners alike. 

The author based his book on his daily practice, noting that acute respiratory tract 
infections comprise up to 40% of consultations. He critically reviews the available 
evidence for the management of common respiratory tract illnesses: the common cold, 
acute sore throat, acute otitis media, acute sinusitis, acute bronchitis, influenza, croup, 
and bronchiolitis.  

There is a chapter dedicated to each condition, covering aetiology and epidemiology, 
clinical cause and diagnosis, and treatment options including numbers needed to treat 
and numbers needed to harm. The most important learning points are boxed and stand 
out clearly from the main body of the text. All chapters are supported by an excellent 
reference section. 

Graham Worrall is not merely critical about the widespread use of antibiotics, he also 
tackles well-known public health slogans like coughs and sneezes spread diseases and 
quotes evidence though this probably no longer holds true; most of the common cold 
viruses are probably spread by lack of hand-washing. 

This book is modern, evidence-based, and well-written. Highlights are provided with 
thought-provoking quotes such as from Dr Samuel Johnson: change is not made 
without inconvenience, even from worse to better. 

We like to leave the reader with the quote at the preface of the final chapter: 
Strategies for Promoting Change. Dr Worrall reflects on possible reasons for 
widespread antibiotic prescribing, summarises some of the disadvantages, and 
suggests helpful management strategies: 

The general practitioner is like a barmaid in a gin shop, facing overwhelming demand to 
chemically alter customers’ experience of the world—Dr Marshall Marinker. 

Jennifer Helm (Advanced Trainee in Respiratory Medicine) 
Lutz Beckert (Medical Director, Respiratory Laboratory) 
Christchurch Hospital 


