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Summary 
We intend to conduct a multi-centre, randomised controlled trial (RCT) to evaluate the efficacy 

and effectiveness of restricting energy intake during the management of refeeding related 
hypophosphataemia in critically ill patients. 

Although physiological experiments and observational studies support the restriction of energy 
intake during the treatment of refeeding related hypophosphataemia in non-critically ill patients, a 
survey of current practice and preliminary data from an ongoing clinical trial reveal that only 40-
50% of critically ill patients with refeeding syndrome are managed with energy restriction in 
Australian intensive care units (ICUs) 1. ICU specialists question the necessity and benefits of 
energy restriction during management of refeeding syndrome because there is evidence that 
hypocaloric feeding during critical illness results in an ‘energy deficit’ that is associated with worse 
outcomes 2. Evidence from a focussed RCT conducted in critically ill patients with refeeding 
syndrome is required to inform and guide practice. 

There are no RCTs conducted in critically ill patients, or other patient groups, evaluating 
the efficacy or effectiveness of restricting energy intake during the management of refeeding 
related hypophosphataemia 3,4,5. 

If the treatment benefits of energy restriction identified in our preliminary work are confirmed by 
this planned trial, these results will change practice on a National and International scale. 
Appropriate management of refeeding syndrome in critically ill patients could save the Australian 
health care system more than $58 million dollars per year.  

The expertise, infrastructure, patient population, and particular practice characteristics exist in 
Australia to conduct this trial. These features make it uniquely possible to complete such a study 
successfully at the highest possible scientific standard within a relatively short period of time.  
Hypothesis to be tested  

In critically ill patients with refeeding related hypophosphataemia under the care of an ICU 
specialist who would not normally restrict energy intake during the management of refeeding 
syndrome, does energy restriction affect the duration of critical illness, and other measures of 
morbidity, compared to standard care? 
Background 

The refeeding syndrome is characterised by a host of metabolic disturbances that occur as a 
result of the rapid reinstitution of nutritional support in patients who are starved or severely 
malnourished. The syndrome was first recognised in repatriated allied prisoners of war who were 
chronically and severely malnourished, and was often fatal 3,5. Today it is widely accepted that the 
refeeding syndrome can occur in apparently well nourished patients after only a short period of 
fasting 6,7.  

After a period of fasting as brief as 48 hours 7, a rapid recommencement of nutritional support 
can lead to a surge in insulin release and a decrease in glucagon secretion with a metabolic shift 
towards anabolism 4. This primary insulin surge results in rapid intracellular uptake of glucose, 
which draws phosphate, water and other electrolytes from the extracellular space 8. If extracellular 
electrolyte levels are low, this rapid intracellular shift of electrolytes and fluid can give rise to 
respiratory failure, cardiac failure, delirium, rhabdomyolysis, haemolytic anaemia, seizures, coma 
and even death 7,9,10,11. 

Although the refeeding syndrome can result in hypokalaemia, rapid depletion of thiamine and 
hypomagnesaemia 5, the hallmark clinical sign is serum hypophosphataemia 8. Even moderate 
serum hypophosphataemia can lead to the depletion of phosphorylated intermediates and 
compounds such as adenosine triphosphate (ATP) and 2,3-diphosphoglycerate (2,3-DPG) in red and 
white blood cells. This reduction in 2,3-DPG results in impaired red cell membrane deformability, 
reduced red cell life span, impaired oxygen transfer, diminished white cell intracellular killing and 
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reduced generation of superoxide radicals during phagocytosis 11. The relationship between 
refeeding associate hypophosphataemia, impaired diaphragmatic contractility 10 and respiratory 
failure with a need for prolonged mechanical ventilation 7 is well established. Likewise, many 
studies have documented an association between hypophosphataemia and subsequent infectious 
complications 12,13, including sepsis 9. 
Incidence 

Decreased food intake is one of the most common signs of illness, injury, or inflammation. In 
response to critical illness, trauma or surgery, the immune system produces and releases numerous 
pro- and anti- inflammatory cytokines that govern the body’s reaction to injury 14. These cytokines 
also act on the central nervous system to control food intake and energy homeostasis 15,16 and their 
release is  associated with a reduction in the orexigenic hormone ghrelin 17 and an increase in the 
anorexogenic hormone leptin 15. It is not yet clear whether circulating leptin and ghrelin levels are 
directly influenced by the release of inflammatory cytokines, however the resultant appetite 
suppression and reduced energy intake characteristic of early critical illness or injury places ICU 
patients at high risk of refeeding syndrome. 

In their seminal work published in 1996, Marik and Bedigian followed 62 patients who were 
admitted to a mixed medical surgical ICU and had a documented history of no nutritional intake for 
at least 48 hours. Based on objective criteria, 34% (21/62) of these patients developed refeeding 
related hypophosphataemia 7. We recently completed a retrospective observational study of 
consecutive critically ill patients admitted to an Australian ICU over a four year period and, using 
accepted criteria 7, we found that 17% (496/2,915) of all patients expressed refeeding syndrome 18.  
Treatment 

The correction of electrolyte and fluid imbalances is accepted as the first step in the appropriate 
treatment of refeeding syndrome 3,5,6,19. Small clinical trials have been conducted to investigate 
optimal strategies for phosphate replacement in critically ill patient populations. These trials have 
investigated the safety and efficacy of replacement doses based on pre-supplementation serum 
phosphorus levels 20 and patient weight 21 along with  delivery rates 22. Although clinical trials are 
available to guide phosphate replacement, it is universally recognised that no randomised clinical 
trials have been conducted in patients with refeeding syndrome to evaluate the role of nutritional 
support 3,4,5. 

In order to prevent the onset of refeeding syndrome in high risk patients, authoritative guidelines 
recommend that nutritional support should be introduced at less than 50% of a patient’s energy 
requirements and gradually increased to meet energy requirements over two to three days 19. 
Unfortunately, explicit recommendations regarding optimal nutritional intake during the treatment 
of refeeding syndrome are not made 19. Other authors have attributed the inability to make definitive 
recommendations for energy intake during the treatment of refeeding syndrome to the complete 
lack of evidence from clinical trials 3 and outcome studies 4.  

There are no internationally validated guidelines for the nutritional treatment of refeeding 
syndrome 5. In the face of this lack of evidence, some experts recommend that “feeding can be 
continued” during electrolyte replacement for refeeding syndrome 3 however others are more 
cautious and recommend that intake should be reduced to less than 50% of intake prior to when 
signs developed 6 or to as little as 10kcal/kg/day 5.  
Current awareness and treatment in Australia 

We (CI-A and CI-B) conducted a series of site visits to ICUs throughout Australia and New 
Zealand in preparation for a large-scale clinical trial of parenteral nutrition (Early PN Trial, 
NHMRC Project Grant ID 402643). Structured interviews were conducted with specialists from 33 
ICUs in order to determine the site’s ability to participate in the Early PN Trial. One focus of this 
process was to obtain information on the local incidence and treatment of refeeding syndrome. 
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Twenty-one percent of interviewed intensive care specialists reported ‘never’ encountering 
refeeding syndrome. Sixty-three percent reported they encountered it ‘rarely’, and 15.2% reported 
‘often’. Of the ‘never’ respondents, when asked if they ever saw serum phosphorus drop after the 
onset of feeding in their critically ill patients, they responded ‘frequently’.  

When asked how they usually treat refeeding syndrome, 51.5% of responding ICU specialists 
indicated they would replace serum phosphorus (and other electrolytes) as required but would not 
reduce energy intake, whereas the remaining 48.5% indicated they would replace electrolytes and 
reduce energy intake 1. Data generated from the currently ongoing Early PN Trial confirms these 
self reported practice patterns. 

Daily information on serum phosphorus levels has been collected on all patients enrolled into the 
Early PN Trial since 20 December 2007. In preparation for this grant submission, an exploratory 
analysis was undertaken to evaluate the treatment of, and outcomes associated with, patients who 
developed refeeding syndrome. At the time of this exploratory analysis, validated data was 
available on 112 patients who had completed the trial. Randomised treatment groups were masked 
and no analysis of the primary treatment groups was undertaken. 

Fifty-three percent (60/112) of the Early PN Trial patients developed refeeding related 
hypophosphataemia. The median time to onset was 1.27 days after ICU admission (range 0 to 6 
days). The average blood glucose level at onset was 9.3 mmol/L and 29% of patients were 
hyperglycaemic (> 10 mmol/L) at onset of hypophosphataemia.  

Compared to patients with normal serum phosphorus levels, patients with refeeding related 
hypophosphataemia developed significantly more respiratory failure (3.8 extra days of respiratory 
failure, p=0.004) and required a longer duration of mechanical ventilation (3.9 extra days of 
ventilation, p=0.004). They also required more antibiotics (3.8 extra days of antibiotics, p=0.003) 
and had a significantly longer duration of ICU stay (4.6 extra ICU days, p=0.002). Furthermore, 
increasing duration of hypophosphataemia was significantly associated with a need for more 
antibiotics (p=0.0319), a longer duration of ventilation (p=0.0275) and a longer ICU stay 
(p=0.0156). 

Fifty-eight percent (35/60) of patients with refeeding hypophosphataemia had normal nutritional 
support continued during their hypophosphataemia while 41% (25/60) were managed with 
restricted energy intake (< 600 kcal/day). Physiological studies suggest that infusion of glucose 
during phosphate replacement increases the rate at which phosphorus migrates from the plasma to 
the intracellular pool by a factor of three 23. Failure to reduce energy intake during the treatment of 
refeeding syndrome may prolong plasma hypophosphataemia and increase the risk of adverse 
sequelae.  

Patients who received continued normal nutritional support during refeeding associated 
hypophosphataemia experienced a significantly longer duration of hypophosphataemia (2.1 vs. 1.5 
days, p=0.02) and had significantly lower serum phosphate levels after the onset of refeeding 
syndrome (0.46 vs. 0.56 mmol/L, p=0.0003).  

On average, patients treated with restricted nutritional intake demonstrated a trend towards a 
shorter duration of ICU stay (3.4 days less, p=0.13), a shorter duration of mechanical ventilation 
(3.0 days less, p=0.18) and less antibiotic treatment (2.1 days less, p=0.28).  

Our preliminary information demonstrates that refeeding syndrome is under-recognised by 
Australian intensive care specialists and that patients stand to benefit from improved treatment. The 
under-diagnosis and under-treatment of refeeding syndrome has been reported elsewhere 3. 
Economic consequences 

Refeeding syndrome is a major unrecognised problem in Australian ICUs 1. Up to 17% of all 
patients admitted to an Australian ICU may express refeeding hypophosphataemia 18. With over 
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60,000 patients admitted to ICUs in Australia each year 24 this represents 10,200 cases of refeeding 
syndrome per annum. 

Surveys of current practice 1 and data from ongoing clinical trials reveal that only 40-50% of 
critically ill patients with refeeding syndrome hypophosphataemia are managed by reducing energy 
intake. Data from ongoing clinical trials demonstrate that patients who receive conservative 
nutritional support may have a 3.4 day shorter duration of critical illness.  

The most recent prospective ‘ground up’ costing study conducted in Australian public hospitals 
estimates the average daily cost of ICU care at $3,396 (2008 AUD) 25. An average reduction of 3.4 
days per patient for 50% of the 10,200 annual cases each year represents a saving of 17,340 ICU 
days, worth $58 million per year. 

This estimate of $58 million savings to the system is conservative because it does not include 
savings as a result of an expected reduction in the duration of mechanical ventilation or an expected 
reduction in the need for antibiotics. It is likely that acuity of care and duration of stay will be 
reduced. 
Research Plan 

The proposed study is a multi-centre, single-blinded, open label, randomised, controlled trial of 
restricted energy intake versus standard care. 
Aim 

The primary aim of this study is to compare the effects of two approaches to nutritional 
management on the duration and severity of critical illness in ICU patients who express refeeding 
syndrome. 

The effects of restricted energy intake will be compared to continued normal energy goals with 
regards to their impact on patient’s length of ICU stay, duration of mechanical ventilation, duration 
of hypophosphataemia, severity of hypophosphataemia, immune function, infectious complications, 
need for anti-infective therapy, cardiac dysfunction, various hormone levels, physical function and 
quality of life at 90 days post randomisation, overall survival and other clinically relevant outcomes. 

This study will also provide an opportunity to investigate novel risk factors that may be able to 
predict the severity of refeeding syndrome and response to treatment. 
Sample size and power 

Data from our ongoing clinical trial (Early PN Trial, NHMRC Project Grant ID 402643) 
provides estimates of expected treatment benefits attributable to energy restriction. Defined using 
the criteria of Marik and Bedigian 7, patients who developed refeeding related hypophosphataemia 
and received continued normal nutritional support experienced a significantly longer duration of 
hypophosphataemia (2.1±1.19 vs. 1.5±0.72 days, p=0.02) and developed significantly lower serum 
phosphate levels after onset of refeeding (0.46±0.13 vs. 0.56±0.07 mmol/L, p=0.0003). 

After the onset of refeeding hypophosphataemia, patients who received continued normal 
nutritional support also required a longer duration of mechanical ventilation (RR=3.7, p<0.001) 
needed intensive care for a longer period of time (RR=2.32, p<0.001) and received antibiotics more 
often (RR=2.2, p<0.001).. Note that these differences in duration of hypophosphataemia, antibiotic 
use, mechanical ventilation and ICU stay were observed and compared after the onset of refeeding 
hypophosphataemia. The primary outcome, ICU free days, was significantly increased (RR=1.19, 
p<0.001) in patients receiving restricted caloric intake, which translates to an absolute increase of 
8.5 additional ICU free days (95% CI 5.6 to 11.4 days). 

Using standard sample size formula 26, with conservative discounting by 25% to account for the 
possibility the full effect may not be achieved in a clinical trial (0.75 * 8.4 days = 6.4 days), a 336 
patient clinical trial will have 90% power to detect a 6.4 day difference in ICU free days (SD=18.1 
days). A trial of this size would also have 95% power to detect a significant reduction in the 
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duration of hypophosphataemia, 90% power to detect a significant reduction in duration of 
ventilation and 85% power to detect a significant reduction in the need for antibiotics. 
Recruitment feasibility 

Recruitment rates were estimated using an extensive database containing daily serum phosphorus 
values collected on 2,915 patients admitted to one of the participating ICUs over a four year period 
18. This study reveals that 17% of all ICU admissions may develop hypophosphataemia associated 
with the onset of feeding during the first week of ICU stay. 

 The seven ICUs participating in this planned clinical trial admit over 2,500 patients each year. 
Given that 17% of all ICU admissions may develop refeeding hypophosphataemia, up to 425 
potentially eligible patients could be identified each year. Not all participating ICUs will be able to 
provide routine weekend coverage for recruitment thus 305 patients will be eligible during 
weekdays.  

Based on the study eligibility criteria and unique aspects of this patient population, it is 
reasonable up to assume 40% of potentially eligible patients may not be recruited. We therefore 
estimate that 23 months will be required to screen and enrol 348 truly eligible patients into the trial 
at seven participating ICUs. 

Successful recruitment and conduct of the 7,000 patient Saline vs. Albumin Fluid Evaluation 
trial 27, the 21,000 patient Medical Early Response Intervention Trial 28, and the 1,500 patient ANZ 
Evidence-based Nutrition Guidelines Trial 29 demonstrate the ability of the current Chief 
Investigators to complete projects of this duration and scope.  
Patient eligibility criteria 

The onset of refeeding syndrome will be diagnosed according to the criteria of Marik and 
Bedigian 7: a serum phosphorus drop of more than 0.16 mmol/L from a previous reading to below 
0.65 mmol/L within 72 hours of the onset of nutritional support.  

To validate the requirement for a 0.16 mmol/L change, we re-calculated the Reference Change 
Value (RCV) 30 for serum phosphorus. Given the published coefficient of biological variation and 
the observed analytical variation in our laboratory, the RCV for our lab is 20.2%, which equates to a 
0.16 mmol/L change. The requirement of 0.16 mmol/L change compensates for analytical variation 
and normal diurnal variation.  
    Appendix 1 presents the complete list of eligibility criteria. 
Consent 

Informed consent will be obtained from the patient, or their legal surrogate, whenever possible. 
For critically ill patients who are not able to provide consent due to the severity of their illness or 
the use of sedative medications in their treatment (the majority), or if the legal surrogate cannot be 
contacted at time of study eligibility, an explanatory statement will be provided to the patient or 
their legal surrogate at the earliest opportunity. Such information will always be provided to the 
patient, when and if they regain consciousness and are able to make an informed decision 
concerning continued participation in the study. The randomised treatment may be withdrawn at 
any time at the discretion of the patient or their legal surrogate.  

The use of delayed consent is in keeping with NHMRC Guidelines and precedent has been 
established in previous studies conducted by the Chief Investigators (Early PN Trial, NHMRC 
Project Grant ID 402643). Delayed consent will only be employed where allowed by State Law. 
Randomisation 

Allocation concealment will be maintained through the use of a central randomisation web site 
that is secure, encrypted and password protected. The web site is hosted by a redundant cluster of 
enterprise-level servers located in a secure University of Sydney machine room. The web site will 
be accessible 24 hours a day, seven days a week. It has hosted numerous secure research projects, 
including NHMRC funded clinical trials (Early PN Trial, NHMRC Project Grant ID 402643, 
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http://icu-10.med.usyd.edu.au/EarlyPN) and US Food and Drug Administration Phase II licensing 
trials (Protocol F1K-MC-EVAA, drotrecogin alpha (activated), Eli Lilly and Company). 

Within study centre, randomisation will be stratified on: 1) severity of refeeding syndrome and; 
2) nutritional status. Blocks of variable size and a random seed will be used to ensure allocation 
concealment cannot be violated by deciphering near the end of each block 31. To further protect 
from deciphering, block size and strata thresholds will not be revealed to site investigators 31. 
Study treatments 
Study intervention: 

If randomised to the intervention arm, the patient will receive protocol-directed and energy 
restricted nutritional support during the treatment of refeeding syndrome. The complete treatment 
protocol is presented in Appendix 2.  
Standard care: 

If randomised to standard care, the patient will receive continuation of the usual nutritional 
support plan previously initiated by the ICU specialist most responsible for the patient’s care. 
Cessation of either study treatment 

If at any time during the trial the treating ICU physician deems that it is in the patient’s best 
interest due to safety issues then, at the discretion of the treating physician, the study treatment 
(intervention or standard care) can be withdrawn.  

All patients withdrawn from the allocated treatment arm will be followed up according to the 
study protocol and analysed according to the intention to treat principle. 
Safety concerns 

All serious adverse events potentially attributable to either study treatment arm will be reported 
to the study coordinating centre, and local HREC, in a timely fashion. 
Phosphate replacement 

To control for the possibility of a confounding effect due to physician directed phosphate 
replacement, or sub-optimal phosphate replacement protocols, phosphate replacement will be 
standardised in both the intervention and standard care arms of the trial. 

Phosphate replacement will be guided by the protocol evaluated in the clinical trial conducted by 
Taylor et al 21, infused over a six hour period (Appendix 3). French and Bellomo have 
demonstrated that phosphate infusions of up to 14.5 mmol per hour are safe in ICU patients 32. 
Thiamine 

To control for a possible confounding effect of differential thiamine supplementation between 
groups, all enrolled patients will receive a standardised dose of thiamine. 
Ancillary treatments 

Other aspects of patient management are unaffected by study procedures and the treating 
clinician will be free to provide whatever care is deemed appropriate and necessary. 
Data collection and follow up 

Every randomised patient will be followed up until either hospital discharge or 90 days post-
randomisation, whichever is longer, unless death occurs first, as recommended by the UK Medical 
Research Council International Working Party for Clinical Trials in Patients with Sepsis and Septic 
Shock 33.  

Because it is known that excessive protocol violations may mask treatment effectiveness 34, 
training procedures and data collection instruments have been developed to maximise protocol 
adherence and reduce data errors 35. Protocol violations will be further reduced by conducting a 
formal run-in phase that provides performance feedback on major aspects of study conduct to each 
site prior to site initiation 36. Study conduct, protocol adherence and data quality will be 
progressively improved throughout the trial via serial site monitoring visits 37. 
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Information recorded on all patients at study entry will include demographic and physiological 
variables routinely considered necessary to demonstrate baseline balance in a population of 
critically ill patients, 27,28,29 along with measures of nutritional status appropriate to a critically ill 
patient population 38. During follow-up in the ICU, information routinely considered necessary to 
characterise the severity of ongoing critical illness, organ dysfunction, need for organ-specific 
support and other ICU treatments will be recorded 27,28,29. 

Because of the focus of this particular trial, detailed information on the type and amount of 
nutritional support and phosphate replacement received on each day of study will be collected. In 
addition to detailed measures of infectious complications, measures of immune function will be 
obtained, echocardiography will be conducted and hormones associated with refeeding syndrome 
will be profiled at baseline and during the study. 

Although the relationship between immune function and fasting has been studied 39, and 
hypophosphataemia is accepted to be associated with modified immune function 11 and an increase 
in infectious complications 9,12,13, there is scant evidence relating changes in immune function to 
subsequent infectious complications in critically ill patients with refeeding syndrome. We will 
collect baseline and serial measures of immune function (monocyte count, NK, CD4 and CD8 cell 
marker status) in all patients. Changes in immune function will be related to subsequent infectious 
complications, documented using an objective grading scheme 40. 

Although it is widely accepted that expression of the refeeding syndrome can be accompanied by 
cardiac dysfunction, no documented reports quantify or describe the extent of dysfunction to be 
expected. We will conduct follow-up echocardiography studies in all patients. 

With the discovery of appetite-modulating and metabolic hormones such as ghrelin, adiponectin 
and leptin, interest has been generated into their roles in the refeeding syndrome 41 and in insulin 
resistance (IR) 42. IR occurs commonly in critically-ill patients 43 and it is not clear whether these 
patients are at a modified risk of refeeding syndrome or complications arising from refeeding 
syndrome. It has been recommended that high-insulin stress-related IR needs further study in the 
context of the refeeding syndrome in the critically ill 4. We will collect baseline and serial 
measurements of ghrelin, adiponectin, leptin, insulin-like growth factor (IGF-1), and IL-6 in order 
to explore their interrelationship with the expression of IR in the context of the refeeding syndrome.  
Outcomes 

The primary outcome for this clinical trial will be ICU-free survival time, which is a quality of 
life adjusted survival construct.  

Efficacy will be assessed using laboratory and clinical measures of the duration / severity of the 
expression of refeeding syndrome. These measures will include the amount of phosphate 
supplementation required, days of moderate / severe hypophosphataemia post-randomisation and 
minimum serum phosphorus levels.  

Secondary clinical outcomes will include: duration of ICU and hospital stay, duration of 
ventilation; echocardiographic measures of cardiac dysfunction; measures of white cell function; 
number and severity of infectious complications; need for antibiotics; other organ system 
dysfunctions; and requirement for organ-specific support. 

Physical Function and Quality of Life at day 90 will be characterised using the Zubrod / Eastern 
Cooperative Oncology Group (ECOG) / WHO Performance Status Scale 44 and the public domain 
version of the SF-36 questionnaire. Vital status will be recorded at day 90 and assessed. 

Estimates of resource consumption and outcome benefits generated by this trial will be combined 
with published costs of treatment to generate an economic simulation to investigate the cost-
effectiveness of the study intervention. 
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Blinding 
Because ICU-based infections are notoriously difficult to define, an objective grading scheme, 

based on infecting organism, site of infection and known impact on outcome 40, will be used to 
identify clinically important infectious complications. This grading scheme will be applied by a 
blinded adjudication committee. The potential influence of an ascertainment bias on this outcome 
can be investigated by obtaining the total number of culture requests at each specific site of 
infection. 
Analysis of results 

The primary findings of this project will be based on analyses conducted under the principle of 
intention to treat (ITT). All patients enrolled and randomised into the trial will be accounted for and 
analysed. Results will be reported according to the Consolidated Standards of Reporting Trials 
statement 45.  

The primary outcome, ICU free days, will be analysed using a Poisson model, controlling for 
stratification at randomisation 29. A power analysis simulation demonstrates a Poisson model will 
have 95% power to detect a difference of 5.6 days between groups 46 and will not be subject to false 
positive errors due to long tailed length of stay distributions. 

All other outcomes based on count data (i.e. number of ventilated days, days of clinically 
significant organ dysfunction, infection rates etc) will be analysed using a Poisson model. Where 
appropriate, an offset term will be used to account for time at risk 29. Normally distributed 
continuous variables will be analysed using t-tests or linear regression and dichotomous variables 
will be analysed using a chi-square test, Fishers Exact test or logistic regression, as appropriate. 

All baseline variables with a p-value less than 0.05 will be considered to be in imbalance. The 
primary outcome will be re-assessed using multivariate regression analysis, accounting for this 
imbalance and stratification at randomisation. 

An efficacy subset analysis will be conducted including only appropriately enrolled patients (met 
all eligibility and no exclusion criteria). The conclusions of the efficacy subset analysis will not take 
precedence over the conclusions of the ITT analysis. They will only be interpreted in the context of 
the ITT analysis. 

A priori identified subgroup analysis will be conducted on patients determined to have severe 
refeeding syndrome and those who were malnourished and at baseline by investigating the 
significance of a treatment x subgroup interaction term. 

An exploratory analysis will be undertaken to determine if any demographic or physiological 
measures recorded at entry into the trial can predict the severity of subsequent refeeding syndrome 
or response to treatment. 
Safety and Data Monitoring Committee 

An independent Safety and Data Monitoring Committee (SDMC), comprising experts in clinical 
trials, biostatistics, nutrition and intensive care will be established. The committee will 
independently review all major serious adverse events blinded to study treatment.   

Using the Haybittle-Peto approach 47 the SDMC will be charged with informing the study 
management committee if there emerges a difference in serious adverse events between study 
groups that exceeds three standard deviations in magnitude. If such a difference occurs, the SDMC 
will be empowered to conduct a blinded interim analysis on the primary outcome to ensure patient 
safety. If a difference in the primary outcome exceeds three standard deviations, the SDMC is 
empowered to stop the trial. 
Research timeframe and milestones 

HREC submissions will begin at lead centres in November 2009 and study personnel will be 
recruited early 2010. Study instruments and processes will be refined and participating centre 
agreements will be finalised throughout 2010. The study start-up meeting will be held before the 
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end of 2010 with the run-in phase and site initiation to occur early 2011. Recruitment is expected to 
run 23 months. Target sample size will be achieved by first quarter 2013, with database lock to 
occur 6 months thereafter. The final results paper will be submitted before the end of 2013. 
Organisation and collaboration 

This project has been endorsed by the Research Committee and full Council of the Australasian 
Society of Parenteral and Enteral Nutrition (AuSPEN) and will be conducted and overseen by a 
study steering committee comprising the chief and associate investigators listed on this application. 
The coordinating centre for the project will be located at the Northern Clinical School, University of 
Sydney, Royal North Shore Hospital. 

The members of the study steering committee have extensive experience in the conduct of large-
scale multi-centred, collaborative research in the intensive care setting.  

The steering committee's previous collaborative experience and dedication to high-quality 
research will ensure that the trial is completed in a timely fashion and with methodological rigour. 

Endorsement by AuSPEN ensures the results of the trial are accepted by the clinical community. 
As of the date of submission, the following hospitals and investigators have formally expressed 

interest in conducting this study: 
Institution     Investigator 

1. Royal North Shore Hospital, NSW Gordon Doig   
2. Royal Prince Alfred Hospital, NSW Ian Caterson 
3. The Alfred, VIC     Andrew Davies 
4. Nepean Hospital, NSW   Ian Seppelt  
5. Austin Health, VIC    Rinaldo Bellomo 
6. John Hunter Hospital, NSW   Peter Harrigan 
7. St. Vincent’s Hospital, NSW   Priya Nair 
Publications and presentations 

The main reports from the study will be published by the steering committee, with credit 
assigned to the collaborating investigators.  

Presentations of the study findings will be made at regional, national and international meetings 
concerned with the nutritional management of patients in intensive care.  

The steering committee is fully dedicated to the successful transfer and translation of any 
meaningful results of this trial into clinical practice throughout Australia. 
Expected outcomes and clinical significance 

This study will provide landmark evidence concerning a clinically important question relevant to 
critically ill patients treated in the Australian intensive care setting. This evidence will have direct 
bearing on decisions about the care of a significant number of critically ill patients admitted to 
intensive care units throughout Australia.  

This study is of great clinical and scientific importance. No clinical trials have been conducted in 
refeeding syndrome to inform and guide its management in the critically ill. More appropriate 
management has the potential to save up to $58 million per year in health care costs. 
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CI-A A/Prof Gordon Doig 
 
A/Prof Gordon S. Doig completed his Research Fellowship in Critical Care Medicine (WJ 

Sibbald, University of Western Ontario, London, Canada) in 1996 and his PhD in Epidemiology 
and Biostatistics (JM Robertson, University of Western Ontario, London, Canada) in 1999. He 
received the US Society of Critical Care Medicine's In-Training Fellow Award for his work in 
sepsis in 1996 and was awarded the Foundation Visitor's Medal from the ANZ Faculty of Intensive 
Care in 1998 for his contributions to evidence-based critical care. In 1999 he was invited to China 
as a Short Term Consultant for the WHO and in 2000, he was the Year 2000 Royal Perth Hospital 
Visiting Professor. In 2001 he was recruited from Canada to the Royal North Shore Hospital, 
Sydney. 

 
GSD has been a Chief Investigator on 45 grants totalling over $19 million dollars, many of 

which were awarded by Major National and National-level funding agencies. He currently manages 
an active funding base of over $2 million. He was a member of the management committee of the 
7,000 patient NHMRC funded Saline vs. Albumin Fluid Evaluation (SAFE) study, which was 
published in the NEJM and was also a member of the management committee of the 21,000 patient 
NHMRC funded Medical Early Response Intervention Trial (MERIT), which has been published in 
the Lancet. Currently, he is CI-A on a 32 hospital NHMRC funded clinical trial evaluating the 
impact of early nutritional support on outcomes from critical illness. 

    
GSD is an Associate Editor for the peer-review methodological journal Trials and reviews more 

than 30 submissions a year for JAMA, BMJ and ten other leading specialty journals. He has 
reviewed Project Grant submissions for the NHMRC Large Scale Clinical Trials Grant Review 
Panel, served as an external reviewer for other NHMRC Panels and reviewed grants for the 
Canadian Institutes of Health Research. He is the Chief Editor of the Evidence-based Decision 
Making in Critical Care Medicine web site (www.EvidenceBased.net), which has been ranked as 
one of the top five evidence-based medicine resources in the world by the American Thoracic 
Society. 

 
GSD has published 43 primary research papers in leading specialty and general journals, 60 

review papers, 3 research books, and 15 book chapters. Based on 72 citations listed in the ISI Web 
of Science, his h-index is 20 with an average citations per article of 27.5. He has published six 
papers that have been cited more than 100 times. 

 
GSD has delivered 13 invited plenary sessions, 81 invited talks and has organised and conducted 

20 workshops at International and National level meetings. He has been invited to deliver Grand 
Rounds 8 times in hospitals other than the one in which he works.  

In 2001, GSD developed an 18-hour course on evidence-based medicine. He teaches this course 
to the intensive care Senior Registrars at two hospitals in NSW. This course is currently the only 
formal course in EBM delivered to critical care trainees in Australia and New Zealand. He also 
regularly teaches EBM to medical students at the University of Sydney. 

 
He is currently the primary Supervisor of three PhD students. 
 
GSD’s track record of involvement in successful collaborative research projects leading to key 

publications clearly indicates that he is capable of successfully managing and completing a trial of 
the scope proposed in this submission.  

 

http://www.evidencebased.net)/�
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CI-B Ms Fiona Simpson  
 
Fiona Simpson is a Senior Research Fellow in the Intensive Care Department of Royal North 

Shore Hospital. In 2006 she was invited by the President of the Australasian Society of Parenteral 
and Enteral Nutrition (AuSPEN) to join the AuSPEN Council, a body which strives to be the 
principal scientific society for all health professional, academics and industry scientists involved in 
Clinical Nutrition in Australasia.  She has been endorsed by her peers to represent her National 
professional association, the Dietitians Association of Australia (DAA), on four separate National 
projects: the Clinical Guidelines for Acute Stroke Management, the Clinical Guidelines for Stroke 
Rehabilitation and Recovery, The National Stroke Coalition and the Novartis Dysphagia Working 
Party. In 2008 she was acknowledged by the Department of Health as a recognised expert in her 
field at an advanced level of clinical expertise, practice and research, being awarded the highest 
grade of Clinical Specialist in the Expertise stream.  

 
Fiona is well qualified to help lead a clinical trial of this size due to her formal training and past 

experience. She has recently completed the requirements for the Graduate Certificate in Clinical 
Epidemiology at Sydney University, and in 2003 she co-chaired the development of Bi-National 
(Australian and New Zealand) Evidence-Based Guidelines for feeding critically ill patients. She 
was a Chief Investigator on the consequent 27-hospital Nutrition Guidelines Trial that evaluated the 
impact of the Evidence-Based feeding guidelines on patient outcome. The results of the 1118 
patient trial have recently been published in the Journal of the American Medical Association. 
Fiona is a current Chief Investigator on the NH&MRC Early Parenteral Nutrition versus Standard 
Care trial.  

 
Fiona was an Invited Expert and Advisory Working Group Member on two NH&MRC endorsed 

National Stroke Foundation Guidelines, being the only dietitian invited to participate in the 
guideline development project. She was responsible for identifying, appraising and helping compile 
the nutrition sections of the guideline and liasing with the DAA to ensure that the guidelines were 
suitable for DAA endorsement. These guidelines have changed practice and improved processes of 
care across Australia for those with Stroke.  

 
Fiona currently reviews for the methodological journal Trials, and has reviewed for a 

disciplinary specific journal. In addition to the above achievements, Fiona has delivered 17 invited 
talks at International, National, Regional and Local level meetings. She has also conducted six 
invited workshops.  
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CI-C Professor Ian Caterson 
 
Professor Caterson is an acknowledged international expert on obesity, its management and the 

metabolic disease it produces, and on diet and eating. In addition he has extensive experience with 
animal models of obesity and techniques for investigating insulin resistance in small animals and 
has published widely in this field. 

 
Having established the first Obesity Service in Australia, he has been involved in trials of obesity 

management for many years and has published widely on this area.  He has expertise in trial design, 
eating and activity interventions and in many aspects of research into obesity management and 
obesity complications. He is involved in studies of interventions for disease prevention and the 
epidemiology and assessment of obesity. A particular current clinical interest is the definition and 
impact of obesity in Asia. 

 
He was a member of the working party of the NH&MRC on the Prevention of Overweight and 

Obesity, the Implementation Committee of that report, and chaired the National Obesity prevention 
group. He was a keynote speaker at both the NSW and Queensland Parliamentary Summits on 
Obesity. He has been president of both the Australian Diabetes Society and the Australasian Society 
for the Study of Obesity. Internationally he is a member of the steering group of the International 
Obesity Task Force, was a Vice-President of the International Association for the Study of Obesity, 
has been and is on the scientific program committee for international conferences and was co-chair 
of the 10th International Congress on Obesity held in Sydney in 2006. He is a Technical Adviser for 
WHO on obesity. He is an adviser to governments on Diabetes and Obesity. He is the immediate 
past-president of the Asia Oceania Association for the Study of Obesity. He is Foundation Director 
of the Institute of Obesity Nutrition and Exercise at the University of Sydney.  

 
Other than published journal articles, he has published 7 books or book chapters since 2004, and 

is an editor of Clinical Obesity 3rd Edition (to be published this year). He has contributed 8 reviews 
to various journals and has written (with others) 7 reports for WHO or governments.  In the last 5 
years he has been invited to speak overseas on 26 occasions. He has spoken at the Dunn School of 
Nutrition at Cambridge, the Hotel-Dieu, University of Paris, University of Leeds, for the Chinese 
Nutrition Society, for WHO and for the Working Group on Obesity in China (Department of Public 
Health), in Singapore, Malaysia, Hong Kong and Tokyo, and plenary lectures at the 9th 
International Congress of Obesity and a has given 8 plenary lectures at various international obesity 
society meetings in the last 5 years. Within Australia he has given a further 36 invited lectures in 
that period. In addition to NHMRC funding and funding from the NHF he has received funding 
from the NSW Department of Health, the Commonwealth Department of Health & Aging and 
various other research funding agencies and industry bodies.  
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CI-D Dr Andrew Davies 
 
Dr Andrew Davies is Deputy Director of the Intensive Care Unit (ICU) and Head of Trauma 

Intensive Care at the Alfred Hospital, Melbourne. 
 
AD developed a strong clinical research program after winning the prestigious Matt Spence 

Medal in 1995 (the Best Young Investigator Award at the Annual Australian and New Zealand 
Scientific Meeting on Intensive Care). Since 1995 he has been a key participant in the Australian 
and New Zealand Intensive Care Society Clinical Trials Group (ANZICS CTG) and for the past 5 
years he served as the President of Australasian Society of Parenteral and Enteral Nutrition 
(AuSPEN). During his tenure, he led the set up of major new initiatives including research grant 
funding, guideline development policy and collaborative links with equivalent nutrition societies in 
the USA and Europe. He is currently Chair of the Research Committee for AuSPEN. 

 
His main achievements with the ANZICS CTG and AuSPEN have been in the initiation of multi-

disciplinary, collaborative, multi-centre clinical research projects to study the effects of nutrition on 
critical illness. As a result of these efforts, he has published 7 investigator-initiated RCTs in high 
impact journals. 

 
AD is an Associate Editor of the Journal Clinical Nutrition and is an Editorial Board member for 

the Journal of Parenteral and Enteral Nutrition. He reviews manuscripts for several other nutrition 
and critical care journals. 

 
He has delivered 30 invited presentations at International meetings and 20 invited presentations 

at National meetings. This includes the following conferences with large international attendances: 
International Symposium of Intensive Care and Emergency Medicine (Belgium, 2006 & 2008), 
Society of Critical Care Medicine (USA, 2009), European Society of Parenteral and Enteral 
Nutrition (2005 & 2007) and Clinical Nutrition Week (USA, 2009). 

 
AD is the instigator and Chief Investigator of a current 180 patient multi-centre RCT comparing 

small bowel and gastric feeding in critical illness which is within 10 patients of completion. He has 
also been or is currently a member of the management committees of 4 large RCTs in the areas of 
both nutrition and critical illness. Three of these were funded by the NH&MRC including the 7000 
patient SAFE study comparing saline and albumin for fluid resuscitation (published in the New 
England Journal of Medicine). In all AD has now published 31 peer-reviewed manuscripts, 8 book 
chapters and 36 abstracts. 

 
He reviews grants for several Australasian funding organisations and has been a member of the 

Human Research Ethics Committee at the Alfred Hospital since 2005. He has been a conference 
organising committee member for 6 national conferences (5 of which he chaired the Abstract and 
Poster Judging Committees) and was recently the AuSPEN Chair for the highly successful Asia 
Pacific Critical Care 2008 Congress in Sydney. 
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CI-E Professor Anthony McLean 
Professor Anthony McLean is currently the Professor and Head of the Department of Intensive 

Care Medicine at Nepean Hospital and the Head of the Discipline of Intensive Care Medicine at 
Sydney University. He is a past President of the Australian and New Zealand Intensive Care Society 
(ANZICS). Having introduced the first training courses for echocardiography in Intensive Care in 
Australia in the 1990s, he is internationally recognised for such educational activity and receives 
numerous invitations from around the world to deliver courses. He is the Director of the 
Cardiovascular Ultrasound Laboratory which performs over 6,000 echocardiographic and vascular 
ultrasound studies per annum and is also responsible for an active and productive critical care 
research team. 

 
Professor A S McLean began his research career when undertaking a B Sc (Hons) at Massey 

University, completing this with 1st class honours in 1971. He received the university prize for his 
research work on the ‘Taxonomic classification of native rhizobia’. He subsequently transferred to 
medicine completing his medical degree at Otago University in 1977. Research activities were 
undertaken in addition to his routine medical studies. One of these studies was published in the 
prestigious neurological journal ‘Brain’. He then undertook postgraduate medical training in 
Sydney Australia in 1985. He was appointed Head of the Intensive Care Medicine at Nepean 
Hospital in 1986. From a virtually non existent ICU in a semi rural hospital he has contributed both 
to the development of the hospital itself into a major tertiary referral hospital, in addition to 
overseeing the growth of the Department of Intensive Care Medicine into one of the most research 
active departments in the country.  

 
Research undertaken at the Nepean Department of Intensive Care Medicine range from 

involvement in major multicentre trials to laboratory based molecular biology work. There is a 
strong emphasis on translating laboratory work to clinical care of a patient. Nepean has been 
involved in most of the major ANZICS Clinical Trials Group trials, including Dopamine in Renal 
Failure, SAFE, DECRA, RENAL to name a few. These trials have been supported with many 
millions of dollars from the NHMRC and other funding bodies. In addition, research has focused on 
two other predominant areas. The first is in cardiac function in the critically ill patient, including 
diagnosis, evaluation and treatment. Numerous publications in peer review journals have resulted in 
work on the use of echocardiography in such patients, the management of Acute Decompensating 
Heart Failure, the role of B-Type Natriuretic Peptide in the diagnosis and prognosis in critically ill 
patients, and the role of levosimendon in acute heart failure. 

 
The second focus has been on the application of genetics in the diagnosis of patients with sepsis. 

Genetic microarray analysis have been used to identify a number of marker genes in the diagnosis 
of septic patients. This work continues with an emphasis on translating information obtained from 
genetic microarray studies and applying it to rapid bedside testing PCR studies. Once again this 
work has resulted in a number of papers in high quality peer review journals. Funding for local 
studies has come from the Nepean Medical Research Foundation (total to date $125,000), the 
Nepean Critical Care Research Fund (approximately $250,000) in addition to smaller grants from 
other bodies. Professor A S McLean is currently the supervisor for four PhD students.  

 
Professor McLean runs numerous courses throughout the world every year on the application of 

echocardiography in the critically ill patient. Over the past two years the Rapid Assessment by 
Cardiac Echo (RACE), an introductory course, has been in strong demand by Emergency 
Physicians, Intensivists and Anaesthetists. As an example in the period of February - April 2009, 
courses will be run in New Zealand, India, Belgium, the Netherlands and the Czech Republic.  
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Professor A S Mclean is actively involved in drafting training guidelines for Intensivists 
undertaking echocardiography in Australia and internationally.  
CI-A A/Prof Gordon Doig  
GD 1. Uchino S, Doig GS, Bellomo R, Morimatsu H, Morgera S, Schetz M, Tan I, Bouman C, 

Macedo E, Gibney N, Tolwani A, Ronco C and Kellum JA, MD for the Beginning and 
Ending Supportive Therapy for the Kidney (B.E.S.T. Kidney) Investigators. Diuretics 
and mortality in acute renal failure. Crit Care Med 2004;32(8):1669-1677. 

GD 2. The SAFE Study Investigators. A comparison of albumin and saline for fluid 
resuscitation in the intensive care unit. N Engl J Med 2004;350:2247-56. 

GD 3. Fisher MM and Doig GS. Prevention of anaphylactic reactions to anaesthetic drugs. Drug 
Safety 2004;27(6):393-410. 

GD 4. Doig GS. Obesity-related excess mortality: What should we do now? Crit Care Med 
2004 Apr;32(4):1084-5. 

GD 5. Martin CM, Doig GS, Heyland DK, Morrison T and Sibbald WJ. Multicenter, cluster 
randomized clinical trial of algorithms for critical care enteral and parenteral therapy 
(ACCEPT). CMAJ 2004;170(2):197-204. 

GD 6. Uchino S, Kellum JA, Bellomo R, Doig GS, Morimatsu H, Morgera S, Schetz M, Tan I, 
Bouman C, Macedo E, Gibney N, Tolwani A, Ronco C for the Beginning and Ending 
Supportive Therapy for the Kidney (BEST Kidney) Investigators. Acute Renal Failure in 
Critically Ill Patients: A Multinational, Multicenter Study. JAMA. 2005;294:813-818. 

GD 7. Doig GS and Simpson F. Randomization and allocation concealment: A practical guide 
for researchers. J Crit Care 2005;20(2):187-193. 

GD 8. Hillman K, Chen J, Cretikos M, Bellomo R, Brown D, Doig G, Finfer S, Flabouris A, 
The MERIT Study Investigators. A cluster randomised controlled trial of the Medical 
Emergency Team system. Lancet 2005;365:2091-2097. 

GD 9. Uchino S, Bellomo R, Morimatsu H, Morgera S, Schetz M, Tan I, Bouman C, Macedo E, 
Gibney N, Tolwani A, Doig GS, van Straaten HO, Ronco C, and Kellum JA for the 
Beginning and Ending Supportive Therapy for the Kidney (B.E.S.T. Kidney) 
Investigators. External validation of severity scoring systems for acute renal failure using 
a multinational database. Crit Care Med 2005;33(9):1961-1967. 

GD 10. Young, GB, Doig GS, Ragazzoni A. Anoxic-ischemic encephalopathy: Clinical and 
electrophysiological associations with outcome. Neurocritical Care 2005;2(2):159-164. 

GD 11. Doig GS. Quality of abstract reporting: Caveat medicus. Crit Care Med 
2005;33(9):2122-2123. 

GD 12. Uchino S, Doig GS, Bellomo R. Decreased mortality with the use of the pulmonary 
artery catheter? Crit Care Med 2005;33(4):917. 

GD 13. Young GB and Doig GS. Continuous EEG monitoring in comatose intensive care 
patients: Epileptiform activity in etiologically distinct groups. Neurocritical Care 
2005;2(1):5-10. 

GD 14. Simpson F and Doig GS. Parenteral vs. enteral nutrition in the critically ill patient: A 
meta-analysis of trials using the intention to treat principle. Intensive Care Med 
2005;31(1):12-23. 



Track Record and Publication History Page 19 of 37                    Project Grant ID 632615 

Version 2a, 23 June 2011. Confidential. Participating site use only. 

GD 15. Doig GS, Simpson F and Delaney AP. A review of the true methodological quality of 
nutritional support trials conducted in the critically ill: Time for improvement. Anesthesia 
& Analgesia 2005;100(2):527-33. 

GD 16. The SAFE Study Investigators. Effect of baseline serum albumin concentration on 
outcome of resuscitation with albumin or saline in patients in intensive care units: 
analysis of data from the saline versus albumin fluid evaluation (SAFE) study. BMJ, 
doi:10.1136/bmj.38985.398704.7C (published 13 October 2006) 

GD 17. Bramwell VHC, Doig GS, Tuck AB, Wilson SM, Tonkin KS, Tomiak A, Perera F, 
Vandenberg TA, and Chambers AF. Serial plasma osteopontin (OPN) levels have 
prognostic value in metastatic breast cancer. Clin Cancer Res 2006 Jun 1;12(11 Pt 
1):3337-43. 

GD 18. Doig GS, Simpson F. With caveats, varying the block size can adequately conceal the 
allocation sequence: authors' response. J Crit Care. 2006 Jun;21(2):229-30. 

GD 19. SAFE Study Investigators. Effect of baseline serum albumin concentration on outcome 
of resuscitation with albumin or saline in patients in intensive care units: analysis of data 
from the saline versus albumin fluid evaluation (SAFE) study. BMJ. 2006 Nov 
18;333(7577):1044. Epub 2006 Oct 13.  

GD 20. Harvey S, Young D, Brampton W, Cooper AB, Doig G, Sibbald W, Rowan K. 
Pulmonary artery catheters for adult patients in intensive care. Cochrane Database of 
Systematic Reviews 2006, Issue 3. Art. No.: CD003408. DOI: 
10.1002/14651858.CD003408.pub2. 

GD 21. Doig GS and Simpson F. Early enteral nutrition in the critically ill: Do we need more 
evidence or better evidence? Curr Opin Crit Care 2006;12(2):126-30. 

GD 22. Simpson F and Doig GS. The relative effectiveness of practice change interventions in 
overcoming common barriers to change: A survey of 14 hospitals with experience in 
implementing evidence-based guidelines. Journal of Evaluation in Clinical Practice 
2007 Oct;13(5):709-15.  

GD 23. Scheinhorn DJ, Stearn-Hassenpflug M, Votto JJ, Chao DC, Epstein SK, Doig GS, Knight 
EB, and  Petrak RA, for the Ventilation Outcomes Study Group. Ventilator-Dependent 
Survivors of Catastrophic Illness Transferred to 23 Long-Term Care Hospitals for 
Weaning from Prolonged Mechanical Ventilation. Chest 2007;131:76-84. 

GD 24. Scheinhorn DJ, Stearn-Hassenpflug M, Votto JJ, Chao DC, Epstein SK, Doig GS, Knight 
EB, and  Petrak RA, for the Ventilation Outcomes Study Group. Post-ICU Mechanical 
Ventilation at 23 Long-Term Care Hospitals: A Multicenter Outcomes Study. Chest 
2007;131:85-93. 

GD 25. MERIT Study Investigators. The effectiveness of implementation of the medical 
emergency team (MET) system and factors associated with use during the MERIT study. 
Crit Care Resusc. 2007 Jun;9(2):206-12. 

GD 26. MERIT study investigators. The objective medical emergency team activation criteria: a 
case-control study. Resuscitation. 2007 Apr;73(1):62-72.  

GD 27. SAFE Study Investigators. Saline or albumin for fluid resuscitation in patients with 
traumatic brain injury. N Engl J Med. 2007 Aug 30;357(9):874-84.  

GD 28. Doig GS, Simpson F, Finfer S, Delaney A, Davies AR, Mitchell I and Dobb G for the 
Nutrition Guidelines Investigators of the ANZICS Clinical Trials Group. Effect of 
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evidence-based feeding guidelines on mortality of critically ill patients: a cluster 
randomized controlled trial. JAMA 2008 Dec 17;300(23):2731-41. 

GD 29. Smith RC, Ledgard JP, Doig GS, Smith SF and Cheser D. An effective automated 
nutrition screen for hospitalised patients. Nutrition 2008 Nov 26. [Epub ahead of print]. 

GD 30. Graf J, Mühlhoff C, Doig GS, Reinartz S, Bode K, Dujardin R, Koch K-C, Roeb E and 
Janssens U. Healthcare costs, long-term survival and quality of life following ICU 
admission after cardiac arrest. Critical Care 2008 Jul 18;12(4):R92. DOI:10.1186/cc6963 

GD 31. MERIT Study Investigators. The Medical Emergency Team System and not-for-
resuscitation orders: results from the MERIT study. Resuscitation. 2008 Dec;79(3):391-
7. Epub 2008 Oct 25. 

GD 32. Bramwell VH, Doig GS, Tuck AB, Wilson SM, Tonkin KS, Tomiak A, Perera F, 
Vandenberg TA and Chambers AF. Changes over time of extracellular domain of HER2 
(ECD/HER2) serum levels have prognostic value in metastatic breast cancer. Breast 
Cancer Research and Treatment 2008 Apr 25. [Epub ahead of print] DOI: 
10.1007/s10549-008-0033-2 

GD 33. Doig GS. Effectiveness of drotrecogen alfa (activated) in clinical practice: A stitch in 
time. Critical Care Medicine 2008 Jan;36(1):332-3. 

GD 34. Doig GS, Simpson F and Sweetman EA. Evidence-based nutrition support in the 
intensive care unit: An update on reported trial quality. Current Opinion in Clinical 
Nutrition and Metabolic Care 2009 Mar;12(2):201-6. 

GD 35. MERIT Study Investigators. The relationship between early emergency team calls and 
serious adverse events. Crit Care Med. 2009 Jan;37(1):148-53.  

GD 36. The MERIT Study Investigators. The impact of introducing medical emergency team 
system on the documentations of vital signs. Resuscitation. 2009 Jan;80(1):35-43. 
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CI-B Ms Fiona Simpson 
FS 1. Doig GS and Simpson F. Randomisation and Allocation Concealment: A Practical guide for 

researchers. Journal of Critical Care 2005; 20(2):187-191.  

FS 2. The FOOD Trial Collaboration. Routine oral nutritional supplementation for stroke patients 
in hospital (FOOD): a multicentre randomised controlled trial. Lancet 2005;365:755-763.  

FS 3. The FOOD Trial Collaboration. Effect of timing and method of enteral tube feeding for 
dysphagic  stroke patients (FOOD): a multicentre randomised controlled trial. Lancet 2005; 
764-772.  

FS 4. Clinical Guidelines for Stroke Rehabilitation and Recovery.

FS 5. Simpson F and Doig GS. Parenteral nutrition vs. Enteral Nutrition in the critically ill 
patient: A meta-analysis of trials using the intention to treat principle. Intensive Care 
Medicine 2005;31(1):12-23. 

 National Stroke Foundation. 
Australian Government and NHMRC, Australia, 2005. 

FS 6. Doig GS, Simpson F and Delaney AP. A review of the true methodological quality of 
nutritional support trials conducted in the critically ill: Time for improvement. Anesthesia & 
Analgesia 2005;100(2):527-33. 

FS 7. With caveats, varying block size can adequately conceal the allocation sequence: authors’ 
response. J Crit Care 2006; 21(2):229-230. 

FS 8. Doig GS and Simpson F. Early Enteral Nutrition in the Critically Ill: Do we need more 
evidence or better evidence? Curr Op in Crit Care 2006;12(2):126-131. 

FS 9. Clinical Guidelines for Acute Stroke Management.

FS 10. Simpson F and Doig GS. The relative effectiveness of practice change interventions in 
overcoming common barriers to change: A survey of 14 hospitals with experience 
implementing Evidence Based Guidelines. J Eval Clin Pract 2007;13(5):709-715. 

 National Stroke Foundation. Australian 
Government and NHMRC, Australia, 2007.  

FS 11. Doig GS, Simpson F, Simon Finfer, Anthony Delaney, Andrew R Davies, Imogen Mitchell, 
Geoff Dobb for the Nutrition Guidelines Investigators. Effect of Evidence-based Feeding 
Guidelines on Mortality of Critically Ill Patients: A cluster Randomized Controlled Trial. 
JAMA 2008;300(23):2731-41. 

FS 12. Acute Stroke Management Expert Working Group. Australian Clinical Guidelines for Acute 
Stroke Management 2007. Int J of Stroke 2008;3:120-129.  

FS 13. Doig GS, Simpson F and Sweetman EA. Evidence-based nutrition support in the intensive 
care unit: An update on reported trial quality. Current Opinion in Clinical Nutrition and 
Metabolic Care 2009 Mar;12(2):201-6. 
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CI-C Professor Ian Caterson 
IC 1. Swinburn BA, Caterson ID, Seidell JC, James WPT. Diet, nutrition and the prevention 

of excess weight gain and obesity.  Public Health Nutrition 7: 123-146, 2004. 

IC 2. Huang K-C, Lin RCY, Kormas N, Chen C-Y, Gill TP, Caterson ID. Plasma leptin is 
associated with insulin resistance independent of age, body mass index, fat mass, lipids, 
and pubertal development in nondiabetic adolescents.  International Journal of Obesity 
28: 470-475, 2004. 

IC 3. Huang K-C, Kormas N, Steinbeck K, Loughnan G and Caterson ID. Resting metabolic 
rate in severely obese diabetic and non-diabetic individuals.  Obesity Research 12: 840-
845, 2004. 

IC 4. Eckel RH, York DA, Rossner S, Hubbard V, Caterson I, St. Jeor ST, Hayman LL, 
Mullis RM, Blair SN. Prevention Conference VII: Obesity, a worldwide epidemic related 
to heart disease and stroke executive summary.  Circulation 110: 2968-2975, 2004 

IC 5. York DA, Rossner S, Caterson I, Chen CM, James WPT, Kumanyika S, Martorell R, 
Rössner S, Vorster HH. Prevention Conference VII: Obesity, a worldwide epidemic 
related to heart disease and stroke: Group I: Worldwide demographics of obesity. 
Circulation 110: e463-e470, 2004. 

IC 6. Caterson ID, Hubbard V, Bray GA, Grunstein R, Hansen BC, Hong Y,  LaBarthe D, 
Seidell JC and Smith SC. Prevention Conference VII: Obesity, a worldwide epidemic 
related to heart disease and stroke: Group III: Worldwide Co-morbidities of obesity. 
Circulation 110: e476-e483, 2004. 

IC 7. Astrup A, Caterson I, Zelissen P, Guy-Grand B, Carruba M, Levy B, Sun X and Fitchet 
M. Topiramate for long-term maintenance of weight loss induced by a low-calorie diet in 
obese subjects. Obesity Research 12: 1658-1669, 2004 

IC 8. Walker CG, Bryson JM, Bell-Anderson KS, Hancock DP, Denyer GS and Caterson ID. 
Fasting suppresses the serum leptin response to an acute glucose challenge in rats.  
International Journal of Obesity 29: 398-405, 2005. 

IC 9. Caterson ID. Obesity in 2005, and in DOM. (Editorial) Diabetes Obesity Metabolism 7: 
209-210, 2005. 

IC 10. Swinburn BA, Carey D, Hills AP, Hooper M, Marks S, Proietto J, Strauss B, Sullivan D, 
Welborn TA and Caterson ID. Effect of orlistat on cardiovascular disease risk in obese 
adults. Diabetes Obesity & Metabolism 7: 254-262, 2005. 

IC 11. Huxley R, Barzi F, Stolk R, Caterson I, Gill T, Omari A and Woodward M. (Writing 
Group). Ethnic comparisons of obesity in the Asia-Pacific region. Protocol for a 
collaborative overview of cross-sectional studies.  Obesity Reviews 6: 193-198, 2005. 

IC 12. Gill T, King L and Caterson I. Obesity prevention: necessary and possible. A structured 
approach for effective planning. Proceedings of the Nutrition Society 64: 255-261, 2005. 

IC 13. Skilton MR, Nakhla S, Sieveking DP, Caterson ID and Celermajer DS. 
Pathophysiological levels of the obesity related peptides resistin and ghrelin increase 
adhesion molecule expression on human vascular endothelial cells. Clinical and 
Experimental Pharmacology & Physiology 32: 839-844, 2005. 

IC 14. Anderson K, Reiger E and Caterson ID. A comparison of maladaptive schemas in 
treatment-seeking obese adults and normal weight controls.  Journal of Psychosomatic 
Research 60:245-252, 2006. 
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IC 15. O'Connor HL, Greenaway B, Pelly F and Caterson ID. Anthropometric Characteristics 
& Competition Dietary Intakes of Professional Rugby League Players. International 
Journal of Sport Nutrition & Exercise Metabolism 16: 199-213, 2006. 

IC 16. McMillan-Price J, Petocz P, Atkinson F, O'Neill K, Samman S, Steinbeck K, Caterson 
ID and Brand-Miller J. Comparison of 4 diets of varying glycemic load on weight loss 
and cardiovascular risk reduction in overweight and obese young adults: a randomized 
controlled trial. Archives of Internal Medicine 166:1466-1475, 2006. 

IC 17. Walker CG, Bryson JM, Hancock DP and Caterson ID.  Leptin secretion is related to 
glucose derived lipogenesis in adipocytes.  International Journal of Obesity 31: 723-729, 
2007. 

IC 18. Franklin J, Denyer G, Steinbeck K, Caterson I and Hill A. Obesity and risk of low self-
esteem: a state-wide survey of Australian children. Pediatrics 118: 2481-2487, 2006. 

IC 19. Nguyen LL, Kriketos AD, Hancock DP, Caterson ID and Denyer GS. Insulin resistance 
does not influence gene expression in skeletal muscle.  Journal of Biochemistry and 
Molecular Biology 39: 457-463, 2006. 

IC 20. Skilton, M, Gosby, A, Wu, B, Ho, L, Stocker, R, Caterson, I, Celermajer, D. Maternal 
undernutrition reduces aortic wall thickness and elastin content in offspring rats without 
altering endothelial function. Clinical Science 111: 281-7, 2006 

IC 21. Connolly AM, Reiger E and Caterson I. Binge eating tendencies and anger coping: 
Investigating the confound of trait neuroticism in a non-clinical sample. European Eating 
Disorders Review 15: 479-486, 2007. 

IC 22. Yee BJ, Phillips CL, Banerjee, Caterson I, Hedner JA and Grunstein RR. The effect of 
sibutramine-assisted weight loss in men with obstructive sleep apnoea.  International 
Journal of Obesity, 31: 161-168, 2007. 

IC 23. Wittert G, Caterson I and Finer N. The clinical effectiveness of weight loss drugs. 
Obesity Research & Clinical Practice 1: 1-5, 2007. 

IC 24. Torp-Pederson C, Caterson I, Coutinho W, Finer N, van Gaal L, Maggioni A, Sharma 
A, Brisco W, Deaton R, Shepherd G, James P. Cardiovascular reponses to weight 
management and sibutramine in high-risk subjects: An analysis from the SCOUT trial. 
European Heart Journal 28: 2915-2923, 2007. 

IC 25. Huxley R, Barzi F, Lee CMY, Lear S, Shaw J, Lam TH, Caterson I, Azizi F, Patel J, 
Suriyawongpaisal P, Oh SW, Kang JH, Gill T, Zimmet P, James WPT, Woodward M. 
Waist circumference thresholds provide an accurate and widely applicable method for the 
discrimination of diabetes: Obesity in Asia Collaboration. Diabetes Care 30: 3116-3118, 
2007. 

IC 26. Patterson J, Chandresekera A, Bao S, Hegedus E, Caterson I, Denyer G, Turner B, 
Mulbacher A, and Chin J. Prebiotic supplementation with resistant starch alters health 
indices associated with metabolic changes and dysbiosis. International Journal of 
Probiotics and Prebiotics 1: 3-4, 2007. 

IC 27. Huxley R, Barzi F, Lee CMY, Janus E, Lam TH, Caterson I, Lear S, Patel J, Shaw J, 
Adam J, Oh SW, Kang JH, Zimmet P and Woodward M.  Is central obesity a better 
discriminator of hypertension than body mass index in ethnically diverse populations? 
The Obesity in Asia Collaboration. Journal of Hypertension 26: 169-177, 2008. 

IC 28. Huxley R, James WPT,  Barzi F,  Patel JV, Lear SA, Suriyawongpaisal P, Janus E, 
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Caterson I,, Zimmet P, Prabhakaran D, Reddy S and Woodward M, on behalf of the 
Obesity in Asia Collaboration. Ethnic comparisons of the cross-sectional relationships 
between measures of body size with diabetes and hypertension. Obesity Reviews 9 
(Suppl 1): 53-61, 2008. 

IC 29. Anandacoomarasamy A, Caterson I, Sambrook P, Fransen M and March L. The impact 
of obesity on the musculoskeletal system. International Journal of Obesity 32: 211-222, 
2008. 

IC 30. Wolf A, Finer N, Allshouse A, Pendergast K, Sherrill B, Caterson I, Hill JO, Aronne L, 
Coste F, Radigue C, Despres J-P.  Prospective Obesity Cohort of Economic Evaluation 
and Determinants (PROCEED): design and basic characteristics of an ongoing, 
longitudinal cohort of overweight and obese.  Diabetes Obesity & Metabolism 10: 1248-
1260, 2008. 

IC 31. Brand-Miller J, McMillan J, Steinbeck K and Caterson I. Carbohydrates - the good, the 
bad and the wholegrain.  Asia Pacific Journal of Clinical Nutrition 17 (S1): 16-19, 2008. 

IC 32. Maggioni AP, Caterson I, Coutinho W, Finer N, van Gaal L, Sharma AM, Torp-
Pedersen C, Bacher P, Shepherd G, Sun R and James P on behalf of the SCOUT 
Investigators. Tolerability of sibutramine during a 6-week treatment period in high-ridk 
patients with cardiovascular disease and/or diabetes - a preliminary analysis of the 
Sibutramine Cardiovascular Outcomes (SCOUT) Trial. Journal of Cardiovascular 
Pharmacology 52: 393-402, 2008. 

IC 33. Sharma AM, Caterson ID, Coutinho W, Finer N, Van Gaal L, Maggioni AP, Torp-
Pedersen C, Bacher HP, Shepherd GM and James WPT, on the behalf of the SCOUT 
Investigators. Blood pressure changes associated with sibutramine and weight 
management - an analysis of the 6-week leadin period of the Sibutramine Cardiovascular 
Outcomes (SCOUT) Trial. Diabetes Obesity & Metabolism, in press 23rd May, 2008. 

IC 34. Skilton MR, Sieveking DP, Harmer JA, Franklin J, Loughnan G, Nakhla S, Sullivan DR, 
Caterson ID, Celermajer DS. The effects of obesity and non-pharmacological weight 
loss on vascular and ventricular function and structure. Diabetes Obesity & Metabolism 
10: 874-884, 2008. 

IC 35. Gosby AK, Ho LML, Maloney CA, Thompson M, Briody J, Baxter RC, Bryson JM, 
Denyer GS and Caterson ID. Postnatal nutrition alters body composition in adult 
offspring exposed to maternal protein restriction. British Journal of Nutrition, in press, 
accepted 30th September, 2008. 

IC 36. Colagiuri S and Caterson ID. KFC Sponsorship of cricket (letter). Medical Journal of 
Australia 189: 415-416, 2008. 

IC 37. Reiger E, Dean HY, Steinbeck KS, Caterson ID and Manson E. The use of motivational 
enhancement strategies for the maintenance of weight loss among obese individuals. A 
preliminary investigation. Diabetes Obesity & Metabolism, in press, accepted 12th 
November, 2008. 

IC 38. Gill TP, Baur LA, Bauman AE, Steinbeck KS, Storlien LH, Fiatarone Singh MA, Brand-
Miller J, Colagiuri S and Caterson ID. The problem of childhood obesity in Australia 
remains a widespread health concern that warrants population-wide prevention programs.  
Medical Journal of Australia, in press November, 2008  

IC 39. Caterson ID. Medical management of obesity and its complications. Annals Academy of 
Medicine Singapore, in press 6th December, 2008. 
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IC 40. Anandacoomarasamy A, Caterson I, Leibman S, Guiffre B, Fransen M, Sambrook P and 
March L. Delayed gadolinium-enhanced magnetic resonance imaging of cartilege in an 
obese population undergoing weight loss.  Journal of Rheumatology, in press, accepted 
11th December, 2008. 

IC 41. Gill TP, Baur LA, Bauman AE, Steinbeck KS, Storlien LH, Fiatarone Singh MA, Brand 
Miller JC, Colagiuri S, Caterson ID. Childhood obesity in Australia remains a 
widespread health concern that warrants population-wide prevention programmes. 
Medical Journal of Australia 190: 146-148, 2009. 
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CI-D Dr Andrew Davies 
AD 1. Finfer S, Bellomo R, Lipman J, French C, Dobb G, Myburgh J and the ANZICS Clinical 

Trials Group Sepsis Investigators. “Adult-population incidence of severe sepsis in 
Australian and New Zealand Intensive Care Units.” Intensive Care Medicine 2004; 
30(4):589-596. (Davies AR, site investigator for Alfred Hospital) 

AD 2. Davies AR, Bellomo R. “Establishment of enteral nutrition: prokinetic agents and small 
bowel feeding tubes.” Current Opinion in Critical Care 2004; 10(2):156-161. 

AD 3. The SAFE Study Investigators. “A comparison of albumin and saline for fluid 
resuscitation in the intensive care unit.” New England Journal of Medicine 2004; 
350(22):2247-2256. (Davies AR, steering committee and site investigator for Alfred 
Hospital) 

AD 4. Zeiher BG, Artigas A, Vincent JL, Dmitrienko A, Jackson K, Thompson BT, Bernard G, 
for the STRIVE Study Group. “Neutrophil elastase inhibition in acute lung injury: results 
of the STRIVE study.” Critical Care Medicine 2004; 32(8):1695-1702. (Davies AR, site 
investigator for Alfred Hospital) 

AD 5. Abraham E, Laterre P-F, Garg R, Levy H, Talwar D, Trzaskoma BL, François B, Guy 
JS, Brückmann M, Rea-Neto A, Rossaint R, Perrotin D, Sablotzki A, Arkins N, 
Utterback BG, Macias WL, for the ADDRESS Study Group. “Drotrecogin Alfa 
(Activated) for Adults with Severe Sepsis and a Low Risk of Death.” New England 
Journal of Medicine 2005; 353(13):1332-1341. (Davies AR, site investigator for Alfred 
Hospital) 

AD 6. Davies AR. “Hypothermia improves outcome from traumatic brain injury.” Critical Care 
and Resuscitation 2005; 7(3):238-43. 

AD 7. Finfer S, Felton T, Blundell A, Lipman J, and the ANZICS Clinical Trials Group Sepsis 
Investigators. “Estimate of the number of patients eligible for treatment with drotrecogin 
alfa (activated) based on differing international indications: Post-hoc analysis of an 
inception cohort study in Australia and New Zealand.” Anaesthesia and Intensive Care 
2006; 34:184-190. (Davies AR, site investigator for Alfred Hospital) 

AD 8. Savian C, Paratz J, Davies A. “Comparison of the effectiveness of manual and ventilator 
hyperinflation at different levels of positive end-expiratory pressure in artificially 
ventilated and intubated intensive care patients.” Heart Lung 2006; 35(5):334-41. 

AD 9. The Saline versus Albumin Fluid Evaluation Study Investigators. “Effect of baseline 
serum albumin concentration on outcome of resuscitation with albumin or saline in 
patients in intensive care units: analysis of data from the saline versus albumin fluid 
evaluation (SAFE) study.” British Medical Journal 2006; 333:1044-1046. Published 
online October 13 2006 doi:10.1136/bmj.38985.398704.7C (Davies AR, steering 
committee and site investigator for Alfred Hospital) 

AD 10. Bellomo R, Morimatsu H, French C, Cole L, Story D, Uchino S, Naka T, on behalf of the 
SAFE Study Investigators. “The effects of saline or albumin resuscitation on acid-base 
status and serum electrolytes.” Critical Care Medicine 2006; 34(12):2891-2897. (Davies 
AR, steering committee and site investigator for Alfred Hospital) 

AD 11. Oto T, Levvey B, McEgan R, Davies A, Pilcher D, Williams T, Marasco S, Rosenfeldt F, 
Snell G. “A practical approach to clinical lung transplantation from a Maastricht 
Category III donor with cardiac death.” Journal of Heart and Lung Transplantation 2007; 
26(2):196-9. 
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AD 12. Pilcher DV, Auzinger GM, Mitra B, Tuxen DV, Salamonsen RF, Davies AR, Williams 
TJ, Snell GI. “Predictors of independent lung ventilation: an analysis of 170 single lung 
transplants.” Journal of Thoracic and Cardiovascular Surgery 2007; 133(4): 1071-1077. 

AD 13. Davies AR. “Practicalities of nutrition support in the intensive care unit.” Current 
Opinion in Clinical Nutrition and Metabolic Care 2007;10(3):284-90. 

AD 14. Hodgson CL, Bradley S, Davies AR, Holland AE, Keating JL, Smirneos L, Tuxen DV. 
Recruitment manoeuvres for adults receiving mechanical ventilation with acute lung 
injury. (Protocol) Cochrane Database of Systematic Reviews 2007, Issue 3. Art. No: 
CD006667. DOI: 10.1002/14651858.CD006667. 

AD 15. The SAFE Study Investigators. “Saline or albumin for fluid resuscitation in patients with 
traumatic brain injury.” New England Journal of Medicine 2007; 357(9):874-884. 
(Davies AR, steering committee and site investigator for Alfred Hospital) 

AD 16. Meade MO, Cook DJ, Guyatt GH, Slutsky AS, Arabi YM, Cooper DJ, Davies AR, Hand 
LE, Zhou Q, Thabane L, Austin P, Lapinsky S, Baxter A, Russell J, Skrobik Y, Ronco JJ, 
Stewart TE, and the Lung Open Ventilation Study Investigators. Ventilation strategy 
using low tidal volumes, recruitment maneuvers, and high positive end-expiratory 
pressure for acute lung injury and acute respiratory distress syndrome: a randomized 
controlled trial. JAMA 2008; 299(6):637-645. 

AD 17. Chastre J, Wunderink R, Prokocimer P, Lee M, Kaniga K, Friedland I. Efficacy and 
safety of intravenous infusion of doripenem versus imipenem in ventilator-associated 
pneumonia: a multicenter, randomized study. Critical Care Medicine 2008; 36(4):1089-
1096. (Davies AR, site investigator for Alfred Hospital) 

AD 18. Snell GI, Levvey BJ, Oto T, McEgan R, Pilcher D, Davies A, Marasco S, Rosenfeldt F. 
Early lung transplantation success utilizing controlled donation after cardiac death 
donors. American Journal of Transplantation 2008; 8(6):1282-1289. 

AD 19. Cooper DJ, Rosenfeld JV, Murray L, Wolfe R, Ponsford J, Davies AR, D’Urso P, 
Pellegrino V, Malham G, Kossmann T. Early decompressive craniectomy for patients 
with severe traumatic brain injury and refractory intracranial hypertension: a pilot 
randomized trial. Journal of Critical Care 2008; 23(3):387–393. 

AD 20. Doig GS, Simpson F, Finfer S, Delaney A, Davies AR, Mitchell I, Dobb G, for the 
Nutrition Guidelines Investigators of the ANZICS Clinical Trials Group. Effect of 
evidence-based feeding guidelines on mortality of critically ill adults: a cluster 
randomized controlled trial. JAMA 2008; 300(23):2731-2741. 

AD 21. Hodgson C, Keating JL, Holland AE, Davies AR, Smirneos L, Bradley SJ, Tuxen D. 
Recruitment manoeuvres for adults with acute lung injury receiving mechanical 
ventilation (Completed Review). Cochrane Database of Systematic Reviews 2009, Issue 
1. Art. No.: CD006667. DOI: 10.1002/14651858.CD006667. (In Press, Accepted January 
2009) 
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CI-E Professor Anthony McLean 
AM 1. McLean AS, Nalos M, Huang SJ, Ting I. The use of Levosimendan in shocked patients 

with compromised left ventricular function and requiring catecholamine support – A 
Case Series. Critical Care and Shock 2005; 8(1):6 –13. 

AM 2. Naylor JM, Chow CM, McLean A, Heard R, Avolio A Cardiovascular responses to 
short- term head-down positioning in healthy young and older adults. Physiotherapy 
Research International 2005;10 (1): 32-47. 

AM 3. Nalos M, Ting I, Huang S, McLean A. Right Sided Empyema Complicating Tricuspid 
Valve Endocarditis Diagnosed During Transoesophageal Echocardioghraphy. A Case 
Study. Journal American Society Echocardiography. 2004;17(5):464-465 

AM 4. McLean AS, Huang SJ. B-type Natriuretic Peptide: Is there a place in the Critical Care 
Setting? Critical Care and Shock 2004;7(3):117-124 

AM 5. McLean AS, Huang SJ. The Application of B-type natriuretic peptide (BNP) 
measurement in the Intensive Care Unit. Opinions in Critical Care 2005;11(5):406-412 

AM 6. McLean AS, Huang SJ, Nalos M. Duration of the beneficial effects of Levosimendan in 
decompensated heart failure as measured by echocardiographic indices and Btype 
natriuretic peptide. J Cardiovascular Pharmacology. 2005;46:830-835 

AM 7. McLean AS, Poh G, Huang SJ. The Effects of Acute Fluid Loading on Plasma Btype 
natriuretic peptide Levels in a Septic Patient. Anaesthetics and Intensive Care 2005; 
33(4):528 –530. 

AM 8. Naylor JM, McLean AS,Chin-Moi Chow,Heard R, Ting I, Avolio A. Head-down and 
modified postural drainage positioning in patients with severe heart 
disease:cardiovascular and clinical responses. Australian Journal of Physiotherapy 
2006;52:201-209. 

AM 9. McLean AS, Huang SJ, Ting I, Wesley S. A new index based on the right ventricular 
diameter and tricuspid annular tissue Doppler velocity parameter to predict the presence 
of pulmonary hypertension. European Journal Echocardiography 2007;8:128-136. 

AM 10. McLean AS, Eslick G, Coats AJ. The Epidemiology of Heart Failure in Australia. 
International Journal Cardiology 2007;118:370-374. 

AM 11. Nalos M. Huang SJ. Pandit R. McLean AS. Endotoxin stimulated interleukin-10 
production is enhanced by adenosine. Possible key to septic shock associated immune 
deficiency? Anaesthesia & Intensive Care. 2006;34(6):719-23.  

AM 12. McLean AS, Huang SJ,Hyams S.Poh G,Nalos M,Pandit R,Tang B Seppelt I,. Prognostic 
value of BNP in severe sepsis and septic shock. Crit Care Med 2007;35:1019-1026. 

AM 13. Tang BM, Eslick GD, Craig JC, McLean AS. Accuracy of procalcitonin for sepsis 
diagnosis in critically ill patients: systematic review and meta-analysis. Lancet Infect Dis 
2007; 7:210-217. 

AM 14. Tang B.M., Eslick G.D., Craig J.C., McLean A.S. Meta-analysis of procalcitonin for 
sepsis detection - Authors' reply. Lancet Infectious Diseases. 7(8)(pp 502-503),2007 

AM 15. Tang BMP, Huang SJ, Seppelt I and McLean AS, Predictive value of N-terminal 
probrain natriuretic peptide in sepsis, Crit Care Med, 2007, 35:2464 

AM 16. McLean A. Yastrebov K. Echocardiography training for the Intensivist. [Editorial] 
Critical Care & Resuscitation. 2007;9(4):319-22  
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 PROGRESS REPORT # 402643 
Grant Type: NH&MRC Project Grant 
NHMRC Application ID: 402643 
Administering Institution: The University of Sydney 
Chief Investigator A: A/Prof Gordon S Doig 

Project Title: 
Early parenteral nutrition vs. standard care in the 
critically ill patient: A level I randomised controlled 
trial. 

Year Funding Commenced: 2006 
 
Study is actively recruiting patients at target rate (10-12 pts per week) from 32 hospitals 

throughout Australia and New Zealand. Current total recruitment is 635 patients. A priori planned 
interim analysis will be conducted after outcomes are obtained on patient 710. Study is anticipated 
to complete recruitment on time. 

 
Publications arising to date: 
Doig GS, Simpson F and Sweetman EA. Evidence-based nutrition support in the intensive care 

unit: An update on reported trial quality. Current Opinion in Clinical Nutrition and Metabolic 
Care (in press). 

Doig GS and Simpson F. General Treatment Concepts: Parenteral Nutrition. In: Critical Care 
Nephrology, 2nd Edition.

Simpson F and Doig GS. Parenteral vs. enteral nutrition in the critically ill patient: A meta-analysis 
of trials using the intention to treat principle. Intensive Care Med 2005;31(1):12-23. 

 Bellomo, Ronco and Kellum Eds. Elsevier, Philadelphia 2009. 

Abstracts arising to date: 
Sweetman EA, Doig GS, Simpson F and Heighes PT. Multi-centre clinical trial site monitoring 

visits focus on data accuracy and miss important opportunities to improve trial conduct: Results 
of a survey of experienced research coordinators (RCs). The American Thoracic Society 
International Conference, San Diego, 15-20 May 2009.  

Simpson F, Doig GS, Sweetman EA and Heighes PT. Refeeding syndrome (RS) is under 
recognized and may be inappropriately managed in the Intensive Care Unit (ICU): Results of a 
multicentre survey. The American Thoracic Society International Conference, San Diego, 15-20 
May 2009.  

Doig GS, Simpson F and Sweetman EA. Use of a formal study run-in phase to reduce recruitment 
errors in a multi-centre randomised controlled trial: Is quality better than quantity? Asia Pacific 
Critical Care 2008 Congress, Sydney, 30th October – 2nd November, 2008. 

Simpson F, Doig GS, and Sweetman EA. The use of a multifaceted clinical trial implementation 
and education strategy to minimise major protocol violations. Asia Pacific Critical Care 2008 
Congress, Sydney, 30th October – 2nd November, 2008. 

Doig GS and Simpson F. Improving the reliability of web-based randomisation using encrypted 
allocation information embedded into data elements. 3rd International Clinical Trails 
Symposium, Sydney, 23-26 September 2007. 

Simpson F and Doig GS. The novel use of site selection surveys to improve sub-optimal 
recruitment. 3rd International Clinical Trails Symposium, Sydney, 23-26 September 2007. 
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PROGRESS REPORT # 457522 
 
Title: Testing the protein leverage hypothesis in humans 
 
Chief Investigators: S Simpson, A Conigrave, I Caterson, J Brand-Miller 
 
Period of Support: 2007-2009 
The objective of this study is to test the protein leverage hypothesis in humans by manipulating 

the protein to energy ratio of the diet for 4 consecutive days on 3 occasions while allowing subjects 

to eat ad libitum. In 2007 we successfully designed 3 versions (10%, 15% and 25% protein) of a 4 

day menu, matching energy density, variety and palatability as closely as possible. Since 

pleasantness may influence amount eaten, a selection of foods from each menu has been tested by a 

group of volunteers to ensure there is limited difference in the pleasantness between the 10, 15 and 

25% versions of each menu. These studies indicated that there is no difference in the overall 

pleasantness between each menu and this work is ready for submission as a methodological paper. 

All study protocols including recruitment, accommodation, blood and urine analysis, appetite 

questionnaires, body composition measurement and continuous glucose monitoring protocols are 

being implemented. Recruitment for the study has been in progress since the end of 2007 and a total 

of 12 female and three lean male volunteers will have completed by the end of February 2009. It is 

planned that recruitment and progression of the trial will continue throughout 2009 and into 2010, 

with a focus on lean and obese male and obese female subjects. The data on a cohort of 12-14 lean 

females will provide the subject of the first major data paper and a poster at the European Obesity 

Congress in May 2009. Results thus far are strongly supportive of the predictions of the protein 

leverage hypothesis.  

 We have also continued to work with other groups internationally to run parallel human diet 

trials, at MRC Human Nutrition Research in Cambridge (Dr Susan Jebb), through the London 

School of Hygiene and Tropical Medicine in The Gambia (Professor Andrew Prentice), and through 

the Liggins Institute in Auckland and Jamaica (Peter Gluckman and Terrence Forrester). Finally, we 

have been involved with a test of the protein-leverage hypothesis in wild primates (Felton et al., 

2009) and mice (Sorensen et al., 2008). 

 



Appendix 1                                                 Page 32 of 37                    Project Grant ID 632615 

Version 2a, 23 June 2011. Confidential. Participating site use only. 

Eligibility criteria 
 
Patients will be considered eligible for the trial if all of the following inclusion criteria are met at 
the time of screening:  
(Answer YES to all questions) 

 
1) Within the past 72 hours, has the patient commenced nutrition support for the first time during 
this current stay in the study ICU? 
[Nutritional support is defined as enteral nutrition, parenteral nutrition or an intravenous infusion of any solution containing ≥ 10% 
glucose/dextrose.] 

 
2) Within the past 12 hours, has the patient's serum phosphate dropped to below 0.65 mmol/L AND 
this drop was greater than a 0.16 mmol/L decrease from any previous phosphate value? 
[Any previous phosphate value obtained within the past 72 hours that was collected during this current study ICU admission may be 
used.] 

 
3) Has the patient received at least 500kcals energy from nutrition support over the previous 24 h? 
[Nutritional support is defined as enteral nutrition, parenteral nutrition or an intravenous infusion of any solution containing ≥ 10% 
glucose/dextrose. Energy (calories) from propofol or boluses of glucose/dextrose solutions do not count towards energy intake.] 

 
4) Is the patient's current total energy intake from nutrition support at least 30 kcals per hour? 
[Nutritional support is defined as enteral nutrition, parenteral nutrition or an intravenous infusion of any solution containing ≥ 10% 
glucose/dextrose. Energy (calories) from propofol boluses of glucose/dextrose solutions do not count towards energy intake.] 

 
5) Does the ICU specialist presently caring for the patient plan to continue, or increase, the current 
rate of nutrition support? 
[Specialist does not currently plan to reduce or stop energy intake as part of this patient’s standard care plan.] 

 
6) Is the patient 18 years of age or older? 

 
7) Does the patient have a working central venous access line through which an electrolyte infusion 
could be delivered? 

 
Patients will be considered ineligible for the trial if any of the following exclusion criteria are met 
at the time of screening:  
(Answer NO to all questions) 

 
1) Was the patient actively receiving enteral nutrition or parenteral nutrition at another location 
(outside of the study ICU) up to 6 hours prior to being admitted to the study ICU? 
[IV glucose/dextrose provided outside the ICU does not exclude the patient from enrollment.] 

 
2) Has the patient received an intravenous phosphate infusion since meeting Inclusion Criteria 1 during 
this current ICU stay that was commenced more than 2 hours ago?  
[A phosphate infusion started within the past 2 hours is OK. Please consider any electrolyte replacement infusion that 
contained more than 5 mmol of phosphate. Patients who receive phosphate prior to the commencement of nutritional 
support (Inc Crit 1) are not excluded.] 

 
3) Is the patient expected to be discharged from the study ICU today or tomorrow? 

 
4) Was the patient admitted to the study ICU after a parathyroidectomy, performed during this 
hospital stay? 
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5) Has the patient received recent active treatment for hyperphosphatemia that may be associated 
with the onset of this current hypophosphataemic event? 
[Common treatments for hyperphosphataemia include dialysis/RRT or the use of phosphate binders such as: calcium containing 
binders (calcium carbonate, calcium citrate), newer binders that don't contain aluminium or calcium (Sevelamar (Renegal) and 
Ranthanum Carbonate (Fosrenol) or Aluminium containing binders (generally not used anymore due to risks of aluminium 
absorption).] 
 
6) Has the patient received treatment for diabetic ketoacidosis during this current ICU admission? 

 
7) Does the patient currently require treatment for hyperosmolar non-ketotic coma? 

 
8) Is the patient currently receiving, or scheduled to receive, dialysis/renal replacement therapy?  

 
9) Is the patient expected to receive palliative care only and is not expected to survive ICU or 
hospital discharge? 

  
10) Is the patient moribund and not expected to survive 24 hours?  

 
11) Is the patient brain dead or suspected to be brain dead?  

 
12) Has the patient previously been enrolled and randomised into this study? 
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Caloric Management Protocol Day 1 (first 24 h of energy management) 
 

• Reduce current nutrition support to 20 kcals/hr.   
Use the study web site (https://research.evidencebased.net/nrgcalc.html) to calculate the 

energy content of the patient's current nutrition support (EN, PN plus any intravenous infusion 
containing ≥ 10% dextrose/glucose) in kcals per ml and re-calculate the patient’s nutrition 
support rate to reduce energy intake to 20 kcals / hr. 

• Replace phosphate deficit in accordance to study Phosphate Protocol.  

• Strongly recommend daily administration of at least 100mg Thiamine IV. 

• Strongly recommend daily administration of other B-group vitamins, and a balanced 
Multivitamin and Trace Element supplement, as clinically appropriate. 

• Recommend frequent monitoring and supplementation of low levels of electrolytes such as 
potassium, magnesium, and others, as clinically appropriate. 

 
Caloric Management Protocol Day 2 (second 24 h of energy management)  
 

• Continue current nutrition support at 20 kcals/hr.   

• Replace phosphate deficit in accordance to study Phosphate Protocol.  

• Strongly recommend daily administration of at least 100mg Thiamine IV. 

• Strongly recommend daily administration of other B-group vitamins, and a balanced 
Multivitamin and Trace Element supplement, as clinically appropriate. 

• Recommend frequent monitoring and supplementation of low levels of electrolytes such as 
potassium, magnesium, and others, as clinically appropriate. 

 
At beginning of Day 3, plus additional days (next 24 h of energy management): 
 
If most recent serum phosphate value does not rise above 0.71 mmol/L, replace phosphates as 

per Phosphate Protocol and continue Caloric Management as per Protocol Day 2 (above). 
If most recent serum phosphate value rises above 0.71 mmol/L, initiate Day 1 of Gradual return 

to normal intake Protocol (see next page). 
 

https://research.evidencebased.net/nrgcalc.html�


Appendix 2                                                 Page 35 of 37                    Project Grant ID 632615 

Version 2a, 23 June 2011. Confidential. Participating site use only. 

Gradual return to normal intake protocol: 
 

Calculate patient's eventual full-normal caloric goal using local hospital methods. 
 

Gradual return to normal intake, Protocol Day 1 (first 24 h of energy increase) 
 

• Increase nutrition support to 40 kcals/hr.   
Use the study web site (https://research.evidencebased.net/nrgcalc.html) to calculate the 

energy content of the patient's current nutrition support (EN, PN plus any intravenous infusion 
containing ≥ 10% dextrose/glucose) in kcals per ml and re-calculate the patient’s nutritional 
support rate to increase energy intake to 40 kcals / hr. 

• Strongly recommend frequent monitoring of phosphate.  
If the patient’s phosphate drops to 0.71 mmol/L or lower, replace phosphate as per 

Phosphate Protocol and revert to Caloric Management Protocol Day 1.  

• Recommend daily administration of at least 100mg Thiamine IV. 

• Recommend daily administration of other B-group vitamins, and a balanced Multivitamin and 
Trace Element supplement, as clinically appropriate. 

• Recommend frequent monitoring and supplementation of low levels of electrolytes such as 
potassium, and magnesium, as clinically appropriate. 

 

Gradual return to normal intake, Protocol Day 2 (second 24 h of increase) 
 

• Increase nutrition support to 60 kcals/hr, or 80% of goal whichever is lower.   
Use the study web site (https://research.evidencebased.net/nrgcalc.html) to calculate the energy 

content of the patient's current nutrition support (EN, PN plus any intravenous infusion containing 
≥ 10% dextrose/glucose) in kcals per ml and re-calculate the patient’s nutritional support rate to 
increase energy intake to 60 kcals / hr or 80% of goal, whichever is lower. 

• Strongly recommend frequent monitoring of phosphate.  
If the patient’s phosphate drops to 0.71 mmol/L or lower, replace phosphate as per 

Phosphate Protocol and revert to Caloric Management Protocol Day 1.  

• Recommend daily administration of at least 100mg Thiamine IV. 

• Recommend daily administration of other B-group vitamins, and a balanced Multivitamin and 
Trace Element supplement, as clinically appropriate. 

• Recommend frequent monitoring and supplementation of low levels of electrolytes such as 
potassium, and magnesium, as clinically appropriate. 

 

https://research.evidencebased.net/nrgcalc.html�
https://research.evidencebased.net/nrgcalc.html�
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Additional Days, until return to full normal intake is achieved 
 
 
 

• Increase nutrition support to 80% of goal rate OR if 80% has already been achieved, increase 
to full goal rate, as clinically appropriate.   

• Strongly recommend frequent monitoring of phosphate.  
If the patient’s phosphate drops to 0.71 mmol/L or lower, replace phosphate as per 

Phosphate Protocol and revert to Caloric Management Protocol Day 1.  

• Recommend daily administration of at least 100mg Thiamine IV. 

• Recommend daily administration of other B-group vitamins, and a balanced Multivitamin and 
Trace Element supplement, as clinically appropriate. 

• Recommend frequent monitoring and supplementation of low levels of electrolytes such as 
potassium, and magnesium, as clinically appropriate. 

 
 



Appendix 3                                                                                                                           Page 37 of 37 

Version 2a, 23 June 2011. Confidential. Participating site use only. 

Phosphate protocol: Phosphate dosing table.  

 Patient weight 

Serum Phosphate 40 - 60kg 61 - 80kg 81 - 120kg > 120kg 

 
0.71  to 0.55 mmol/L 
 

10 mmol Phosphate IV 
over 6 hours* 

15 mmol Phosphate IV 
over 6 hours* 

20 mmol Phosphate IV 
over 6 hours* 

25 mmol Phosphate IV 
over 6 hours* 

 
0.54 to 0.32 mmol/L 
 

20 mmol Phosphate IV 
over 6 hours* 

30 mmol Phosphate IV 
over 6 hours* 

40 mmol Phosphate IV 
over 6 hours* 

50 mmol Phosphate IV 
over 6 hours* 

 
below 0.32 mmol/L 
 

30 mmol Phosphate IV 
over 6 hours* 

40 mmol Phosphate IV 
over 6 hours* 

50 mmol Phosphate IV 
over 6 hours* 

60 mmol Phosphate IV 
over 6 hours* 

If potassium is > 4.0 mmol/L, use sodium phosphate #; If potassium < 4.0 mmol/L, use of potassium phosphate may also be acceptable ##. 

* Rate may be increased, up to a maximum of 14.5 mmol/hr, at the discretion of local physician most responsible for patient. 
#  Sodium phosphate solutions available in Australia contain a small quantity of potassium. For example, DBL Sodium Phosphate and Potassium Phosphate Concentrated Injection 
(Hospira) contains potassium ions in a final concentration of 0.13 mmol/ml. This small quantity of potassium is safe in all patients. 
## Potassium phosphate may be used to correct both hypokalaemia and hypophosphataemia, but when larger doses of phosphate are required, potassium phosphate may provide 
excessive potassium. Consult the local physician most responsible for patient if you have concerns regarding use of potassium phosphate. We recommend  use of sodium phosphate 
solutions for all patients, with hypokalaemia treated independently with an infusion of KCl. Refer to local protocols for the replacement of K.  

Follow established local protocols and procedures to determine the appropriate time to re-asses patient's serum phosphate values post-infusion.  However we strongly recommend 
that serum phosphate values should be checked at approximately 12 hours and 24 hours after the initiation of the phosphate infusion.  

Additional phosphate infusions should be provided if serum phosphate drops to 0.71mmol/L or below. Dose additional phosphate infusions according to the above phosphate dosing 
table.  

We strongly recommend that all standard care patients should receive at least 100mg Thiamine IV each day they receive a phosphate infusion. 

We strongly recommend cautionary clinical judgment when prescribing an ORAL dose of phosphate soon after an IV dose is administered, especially when serum phosphate 
values are not available.  

IV: intravenous 

Note: Patients with hypomagnesaemia may also require infusion of MgSO4 or MgCl2. Refer to local protocols for the replacement of Mg, or any other electrolytes, in these patients. 
 


