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All lectures held in Piney function room, Four Seasons Vail


Sunday January 7 
6 - 8 pm Welcome Reception & Registration, East Wing, Four Seasons Bar, Vail


Monday January 8  
7:15 am Registration & Breakfast 
7:45 am Oxygen: breath of life or kiss of death - Andrew Numa 
9:15 am Session close 
4:00 pm Afternoon refreshments 
4:30 pm Paediatric ARDS - Kit Newth 
5:30 pm A physiologic approach to mechanical ventilation - Jürg Hammer


Tuesday January 9  
7:15 am Registration & Breakfast 
7:45 am End of life care - Gordon Flynn 
9:15 am Session close 

Wednesday January 10  
7:15 am Registration & Breakfast 
7:45 am Outcome prediction in neonatal ICU - Julia Gunn 
9:15 am Session close 
4:00 pm Afternoon refreshments 
4:30 pm The neonatal microbiome - John Mills 
5:30 pm Oncological emergencies - Tracey O’Brien 
7:00 pm Session close


Thursday January 11 
7:15 am Registration & Breakfast 
7:45 am Decompression in neurotrauma: sometimes, always or never? - Gary Williams 
9:15 am Session close


Friday January 12  
7:30 am Registration & Breakfast 
7:45 am Challenges in paediatric emergency care - Scott Schofield 
9:15 am Session close 
4:00 pm Afternoon refreshments 
4:30 pm Emerging trends in antibiotic resistance - Andrew Numa 
5:30 pm Closing remarks - Andrew Numa 

A certificate of attendance will be issued shortly after the event concludes. 

�4Follow us @collconf for conference alerts and updates on future events, and tweet #collvail to join the conversation.
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Oxygen: breath of life or kiss of death

Andrew Numa 

2017 marked the centenary of John Haldane’s first use of therapeutic oxygen in acute respiratory failure. Although 
Haldane also described an LD50 for oxygen exposure, at least in mice (12 weeks at FIO2 of 0.70), it is only recently 
that the true risks of hyperoxia are being appreciated. There is substantial evidence from animal and human studies 
that even relatively short-term exposure to an enriched oxygen environment lead to deleterious changes in the lung 
including increased capillary leak, fibroblastic proliferation and production of inflammatory cytokines.  

It is curious that despite a century of use of supplemental oxygen, no large RCTs have investigated the effects of 
different oxygenation targets in patients with acute respiratory failure managed with mechanical ventilation. In fact 
there is no clear agreement of a definition of hyperoxia, with various arbitrary threshold values for PaO2 of 120, 200, 
300 and 400 mmHg suggested in recent literature. Several large retrospective trials suggest the presence of a U 
shaped risk-adjusted mortality curve with higher mortality observed at both low and high levels of inspired oxygen, 
and it appears that mortality begins to increase at PaO2 values of > 120 mmHg, a value that was exceeded in 
49.8% of patients in a recent Australasian observational trial. 

Recent prospective trials point to increased infarct size and post-infarct complications in patients randomised to 
receive supplemental oxygen, and a single centre study comparing saturation targets of 94-98% vs 97-100% in a 
general adult ICU population demonstrated a 40% reduction in mortality in patients randomised to conservative 
oxygenation. Several large muliticentre prospective trials of conservative versus more liberal oxygen 
supplementation are in progress at present, and the results are awaited with interest. In the meantime, it appears 
prudent to avoid extremes of hyperoxia wherever possible. A targeted maximum PaO2 of 120 mmHg seems 
reasonable. Oxygen is a drug that has potential to cause significant patient injury in overdose. 

References 

1. Haldane J, Smith JL. The oxygen tension of arterial blood. J Physiol 1896; 20: 497-520. 
2. Haldane JS: The therapeutic administration of oxygen. Br Med J 1917; 1:181–183. 
3. Villar J, Kacmarek RM. Oxygen: breath of life or kiss of death. Crit Care Med 2017; 45(2): 368-9. 
4. Helmerhorst HJF et al. Metrics of arterial hyperoxia and associated outcomes in critical care. Crit Care Med 2017; 45:187–

195. 
5. Eastwood G et al. Arterial oxygen tension and mortality in mechanically ventilated patients. Intensive Care Med 2012; 38:91–

98. 
6. Panwar R et al. CLOSE Study Investigators; ANZICS Clinical Trials Group: Conservative versus liberal oxygen- ation targets 

for mechanically ventilated patients. A pilot multicenter randomized controlled trial. Am J Respir Crit Care Med 2016; 
193:43–51. 

7. Helmerhorst HJ et al. Association between arterial hyperoxia and outcome in subsets of critical illness: A systematic review, 
meta-analysis, and meta-regression of cohort studies. Crit Care Med 2015; 43:1508–1519. 

8. Helmerhorst HJ et al. Metrics of arterial hyperoxia and associated outcomes in critical care. Crit Care Med 2017; 45: 187-95. 
9. Stub D et al. AVOID Investigators: Air versus oxygen in ST-segment-elevation myocardial infarction. Circulation 2015; 

131:2143–2150. 
10. Kilgannon JH et al. Emergency Medicine Shock Research Network (EMShockNet) Investigators: Association between arterial 

hyperoxia following resuscitation from cardiac arrest and in-hospital mortality. JAMA 2010; 303:2165–2171. 
11. West JB. Joseph Priestly, oxygen, and the Enlightenment. Am J Physiol Lung Cell Mol Physiol 2014; 306: L111-119. 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Paediatric ARDS

Kit Newth 

While Acute Respiratory Distress Syndrome (ARDS) has been recognized to occur in children from its initial 
description1, until recently there has been no attempt to specifically define ARDS in children. Both the American 
European Consensus Conference (AECC) and Berlin Definitions of ARDS were not created with children in mind 2, 3. 
Given substantial differences in the epidemiology and management of children with ARDS as compared with adults, 
the Pediatric Acute Lung Injury Consensus Conference (PALICC) was convened to develop a pediatric definition of 
ARDS4. 

The Berlin and PALICC definitions of ARDS are similar in regards to (a) the development of signs and symptoms 
within 7 days of a clinical insult, and (b) development of pulmonary oedema that is not fully explained by cardiac 
failure or fluid overload. Unlike the Berlin Definition, the PALICC definition: (1) does not require bilateral infiltrates on 
chest X-ray (CXR), (2) incorporates pulse oximetry based metrics when a PaO2 is not available, (3) introduces use of 
oxygenation index (OI) or oxygenation-saturation index (OSI) to stratify severity groups instead of PF ratio with 
minimum Positive End Expiratory Pressure (PEEP), and (4) creates specific criteria to define ARDS in children with 
chronic lung disease and cyanotic heart disease. 

The PALICC definition was established based on literature review, consensus opinion, and evaluation of existing 
data from previously published studies of ARDS which used AECC or Berlin Criteria5. However, the true implication 
of routine use of the PALICC criteria on the epidemiology of Pediatric ARDS (PARDS) is unknown. A 150 Pediatric 
ICU study (PARDIE) is being undertaken to compare the difference in number of cases of ARDS and their respective 
mortality rates when applying the PALICC definition of PARDS.  

References 

1. Ashbaugh DG, Bigelow DB, Petty TL, Levine BE. Acute respiratory distress in adults. Lancet 1967;2:319-22. 
2. Bernard GR, Artigas A, Brigham KL, Carlet J, Falke K, Hudson L, et al. The American-European Consensus Conference on 

ARDS. Definitions, mechanisms, relevant outcomes, and clinical trial coordination. Am J Respir Crit Care Med 
1994;149:818-24. 

3. Thompson BT, Matthay MA. The Berlin Definition of ARDS versus Pathological Evidence of Diffuse Alveolar Damage. Am J 
Respir Crit Care Med 2013 Apr;187(7):675-7. 

4. Erickson S, Khemani RG, Zimmerman JJ, Flori H, Dahmer MK, Quasney MW, et al. Pediatric Acute Respiratory Distress 
Syndrome: Consensus recommendations from the Pediatric Acute Lung Injury Consensus Conference. Pediatr Crit Care 
Med 2015;16:428-39. 

5. Khemani RG, Smith LS, Zimmerman JJ, Erickson S. Pediatric acute respiratory distress syndrome: definition, incidence, and 
epidemiology: proceedings from the pediatric acute lung injury consensus conference. Pediatr Crit Care Med 2015 Jun;16(5 
Suppl 1):S23-S40. 
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A physiological approach to mechanical ventilation

Bridging between physiological reasoning, clinical expertise, and evidence based guidelines (PEMVECC) 

Jürg Hammer 

There is a significant lack of clinical evidence supporting the daily practice of pediatric mechanical ventilation in 
health and disease. On this background, it is generally accepted to base ventilator strategies upon the underlying 
pathophysiological alterations. Respiratory physiology relevant to mechanical ventilation of the pediatric patient 
includes (a) tidal breathing parameters, (b) pressure-volume relationships of the respiratory system, (c) FRC, (d) time 
constant of the respiratory system and (e) control of breathing. 

Data on the physiology of healthy breathing in infants and children is scarce. Breath-to-breath variability of tidal 
breathing declines with maturation and age. Sighs play an important role in resetting the mechanical properties of 
the lung tissue, the airway walls and the neurorespiratory control system. Lung volume is in general proportional to 
„ideal“ body weight across all mammals. Two animals of equal body-size will have lungs of the same volume, but if 
one has a higher rate of metabolism alveoli will be smaller. The absolute number of alveoli is not a constant for all 
mammals, nor is alveolar volume proportional to body weight. Many of the early studies of pulmonary 
micromechanics concluded that alveoli expand isotropically during lung inflation. Newer studies indicate that the 
lung inflates primarily by alveolar recruitment and, to a lesser extent, by anisotropic expansion of alveolar ducts; 
rather than by isotropic expansion of alveoli. High inspiratory pressure and large tidal volumes may thus produce 
cyclic opening and closing of unstable lung units and induce lung injury even in healthy lungs. The presence of 
diaphragm electrical activity during expiration is critical in the maintenance of end-expiratory lung volume in infants. 
Mechanical ventilation assisted ventilation may result in atelectasis without the appropriate use of PEEP. 

Respiratory pathophysiology relevant to the ventilation of children with obstructive lung disease include a) increase 
in expiratory airflow resistance, b) hyperinflation causing additional intrinsic PEEP (PEEPi) and shifting tidal breathing 
up the compliance curves, c) inspiratory muscle recruitment and d) the hemodynamic effects of hyperinflation. The 
I:E ratio changes little with airflow obstruction. In obstructive patients, tidal breathing occurs at higher volumes 
closer to the TLC, which increases inspiratory work of breathing. Adjustments to expiration are not among the 
strategies used to defend end-expiratory lung volume during spontaneous breathing in obstructive disease. The 
increase in FRC is substantially influenced by persistent inspiratory intercostal and accessory muscle activity during 
expiration. Active recruitment of the abdominal muscles occurs during expiration. Although one commonly 
associates abdominal muscle recruitment with active expiration, physiologic measurements have shown that this 
action is more consistent with the concept that abdominal muscles act as "accessory muscles of inspiration" and 
help to restore the operating length of the diaphragm towards normal. PEEPi imposes an additional triggering load 
which can be offset to a large extent by circuit PEEP approaching the baseline PEEPi. 

Respiratory pathophysiology considered relevant to the ventilation of children with restrictive disease include a) 
reduction of the time constant of the respiratory system b) loss of lung volume (FRC) and its recruitability c) change 
of the PV-curve and its inflection points d) the share of the chest wall and the abdomen to the decrease in 
respiratory compliance. Patients with restrictive lung disease adopt a tightly constrained breathing pattern with 
decreased variability. This includes smaller tidal volumes, a higher respiratory rate with shorter inspiratory and 
expiratory times. This strategy minimizes the work of breathing. Expiratory retention of air (grunting) is a strategy 
used by infants and children to defend the loss of FRC in restrictive lung diseases. Lung over-distention and cyclic 
opening and closing of small airways and alveolar units are causes of further lung injury induced by assisted 
ventilation.  
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The Respiratory Failure Section of the European Society for Paediatric and Neonatal Intensive Care (ESPNIC) 
recently convened the pediatric mechanical ventilation consensus conference (PEMVECC) aiming to harmonize the 
approach to mechanical ventilation of children and to define a standard-of-care applicable in clinical practice and 
future collaborative clinical research. Specific aims were to provide recommendations regarding ventilation 
modalities, monitoring, targets of oxygenation and ventilation, supportive measures, and weaning and extubation 
readiness for patients with normal lungs, obstructive airway diseases and restrictive diseases. 

References 

1. Kneyber MCJ, de Luca D, Calderini E, Jarreau PH, Javouhey E, Lopez-Herce J, Hammer J, Macrae D, Markhorst DG, 
Medina A, Pons-Odena M, Racca F, Wolf G, Biban P, Brierley J, Rimensberger PC; section Respiratory Failure of the 
European Society for Paediatric and Neonatal Intensive Care. Recommendations for mechanical ventilation of critically ill 
children from the Paediatric Mechanical Ventilation Consensus Conference (PEMVECC). Intensive Care Med 2017; 
43:1764-1780. 

  

End of life care

Gordon Flynn 

Dying has become the current social phobia and the part of life whose name shall not be mentioned. It is said that 
death and taxes are the only things in life which cannot be avoided but the recent leak of the Panama papers would 
show that some of the rich are certainly giving tax a good run for it’s money.1 We cannot avoid death it comes to us 
all, however we can may be influence the way we die. Richard Smith wrote a brief but poignant editorial n the BMJ 
entitled “a good death” and his list would hold true I’m sure for most of us.2 I hope to touch upon the current 
medicalisation of the dying process. To explore why we may as medical professional, nurses and doctors become 
so fearful of dying. The law is always quoted as a concern that patients demand more and more high-tech medicine 
and we are afraid that we may be found at fault if we do not provide everything for our patients, are we well 
informed or ignorant of the law? 

A considerable amount of time seems to be spent talking with patients and relatives who either want everything or 
want the right to die, where is our understanding of the law and in what regard to we hold the law?3 Can the law 
help guide us and our patients so that we can better assist is the dying process?   

With new legislation in Victoria “Voluntary Assisted Dying Act 2017” what will this bring to our role caring for patients 
at the end of their lives. What of the slippery slope into euthanasia for all? The Netherlands has seen a year on year 
increase in deaths by assisted dying and some countries have opened the path to assisted dying in those over the 
age of 12, mental illness, advanced directives and life complete.4 

References 

1. https://www.theguardian.com/news/2016/apr/03/what-you-need-to-know-about-the-panama-papers 
2. Smith, R. 2000 ‘A good death’, British Medical Journal, 320(15 January) 
3. Palliative care and other physicians’ knowledge, attitudes and practice relating to the law on withholding/withdrawing life 

sustaining treatment. C Cartwright et al, Palliative Medicine; 2016 Vol 30 (2) 171-179 
4. Regional Euthansia Review Committees (Netherlands) 2015, Annual report 2015, Arnhem, pp. 81. 
5. Health Law in Australia second Edition Ben White, Fiona McDonald and Lindy Willmott Thomsom Reuters 
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Outcome predication in newborn intensive care: dropping the crystal ball

Julia Gunn 

Defining important outcomes in patients depends on your perspective of care. In newborn infants, decision making 
between clinicians and parents regarding withdrawal of intensive care is frequently based on estimates of long term 
prognosis and quality of life rather than futility. However, those estimates can be guided by limited, out of date and 
inaccurate data and are strongly influenced by the perspective of both the clinician and the parents. Research 
suggests that intensivists tend to be more pessimistic about paediatric outcomes than relevant literature would 
support. Furthermore, high mortality rates in a given condition can become a self-fulfilling prophecy if intensive care 
is withdrawn based on a perception of futility. Certain groups of conditions, namely extreme prematurity, hypoxic 
ischaemic encephalopathy and congenital heart disease, have mortality and neurodevelopmental outcomes which 
are well described in the current literature, including stratification of risk factors for worse outcomes. Even so, mean 
IQ scores in a relatively homogenous group of patients do not translate well into meaningful outcome predictions for 
individual patients. It is becoming apparent that, whilst clinicians and researchers have focussed on intellectual 
function and cerebral palsy, families are concerned about seemingly less well-defined factors which impact on 
quality of life, such as mental health, independence, behaviour and functional considerations. Attempts are being 
made to use tools such as neuroimaging to identify biomarkers which may allow detection and intervention in 
patients who may benefit most at the most optimal time.  

The neonatal microbiome

John Mills 

Understanding of the human microbiome is in its infancy. The neonatal microbiome is even less well understood but 
significant progress has being made. Events around the time of birth may have a dramatic effect on the 
development of a newborn infant's gut microbiome, which can persists into childhood. Such changes have been 
shown to predispose an individual to significant health risks. In particular, mode of birth seems to be a very 
important factor; attempts to make up for the lack of exposure to microorganisms in the maternal genital tract for 
infants born by elective Caesarean section is attracting research interest. In the preterm infant, perturbations to the 
development of a normal gut microbiome are more exaggerated still; the use of probiotics has the potential to 
safeguard this group from complications of infection. Finally, the challenges faced by many new parents to an infant 
with fussing (‘colic’) have also attracted the interest of researchers. 
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Oncological emergencies

Tracey O’Brien 

Emergencies can occur at any time during cancer. Some emergencies manifest at time of diagnosis, some occur 
because of therapy and some manifest at time of progression or recurrence of disease. An oncologic emergency 
may be defined as any acute potentially morbid or life-threatening event directly or indirectly related to a patient's 
cancer or its treatment. Oncologic emergencies may be categorized by their system of origin, for example, 
metabolic, haematologic, cardiothoracic or neurological. Four common oncological emergencies will be discussed 
using case illustrations, including Superior Vena Cava Syndrome/ Mediastinal Mass, Tumour Lysis Syndrome, Acute 
Spinal Cord Compression and Hyperleukocytosis and consequent Leukostasis. 

Decompression in neurotrauma: sometimes, always or never?

Gary Williams 

Decompressive craniectomy is the name applied to a number of different surgical procedures that involve removal of 
part of the skull in order to accommodate brain swelling. Such procedures have been used in fact since ancient 
times in the management of patients with brain oedema and/or intracranial hypertension. Decompressive 
craniectomy has been applied effectively on occasion in situations of refractory intracranial hypertension related to a 
range of aetiologies including traumatic, ischaemic and infectious lesions.  However, it’s position in contemporary 
neurointensive care practice remains controversial. The procedure is not without risk of significant complications 
and in many applications there is the possibility to achieve an improved survival but potentially a higher proportion of 
survivors with ongoing moderate or severe disability.  

In adult patients being treated for sever traumatic brain injury, the use of this procedure has been the subject of two 
recent large international multicentre randomised trials(1). The interpretation of these trials and recommendations for 
practice change as a result remain ongoing areas of debate.  

In 2012, the international guidelines  for treatment of children with severe traumatic brain injury recommended 
consideration of decompressive craniectomy for children who present with either early signs of neurologic 
deterioration, cerebral herniation or intracranial hypertension refractory to tier 1 and 2 medical management 
strategies(2). These recommendations are based on a single randomised trial in children(3) and a small number of 
other case series. 

In this talk I will review the role of decompressive craniectomy in neurotrauma care generally, by considering issues 
relevant to supportive physiologic evidence, different surgical techniques, patient selection, procedure timing,  
complication risks, cost effectiveness and ethics. I will closely examine the abovementioned two recent adult trials 
as well as reviewing the available evidence in children. It is my aim that listeners will gain an up-to-date 
understanding of the role of this procedure in the acute care of children with severe TBI and so be able to more 
accurately advise and counsel families of such patients. 
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Challenges in paediatric emergency care

Scott Schofield 

Amongst the challenges of Paediatric Emergency Medicine are subtle clinical findings and time critical diagnostics, technical 
procedural skills and crisis resource management. These clinical skills must be applied to a wide spectrum of child 
development and family dynamics. However, some of the greatest challenges in Paediatric Emergency Medicine are not 
exclusive to the specialty, but common to all medical practices. They are constantly occurring and often overlooked. They are 
the opportunities to pay attention to minor details that often have a significant impact on our patients and their families. In our 
era of high quality healthcare, it has never been more important to reflect on the way we practice, continuing to strive towards 
providing safe, effective and patient centered care. Quality improvement activities, effective communication and education of 
trainees in the art of the more subtle ‘hidden curriculum’ are three of the tools that can be employed to provide optimal patient 
centred care. 

Emerging trends in antibiotic resistance

Andrew Numa 

Antibiotics have led to substantial reductions in infection-related since their discovery in the early 20th century, 
however optimistic views regarding the complete elimination of bacterial diseases proved to be overstated. Most 
antibiotic compounds are naturally occurring, being derived from bacteria found in soil (principally Actinomycetes 
sp.). The abundance of soil bacteria facilitated the rapid discovery and commercialisation of a large number of 
antibiotics in the mid-20th century but such methods were rapidly exhausted. The last naturally occurring targeted 
antibiotic class (the streptogamins) was discovered in 1964. Screening of synthetic compound libraries for 
antibacterial properties has been less successful. Sulphonamides - based on industrial dyes - were revealed to have 
antibiotic properties after numerous trials in the early 1930s, however in the last 50 years only two synthetic 
antibiotics have been produced: oxazolidinones (e.g. linezolid) and flouroquinolones. In the meantime, the rapid 
evolutionary cycle of bacteria has allowed the proliferation of numerous multi-drug resistant organisms, with the 
ESKAPE group being of most concern (Enterococus, Staphylococcus aureus, Klebsiella species, Acinitobacter, 
Pseudomonas and Enterobacter). While it takes an average of 12 years to get a new antibiotic drug from discovery 
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to market, bacteria suffer no such regulatory constraints. Emergence of widespread antibiotic resistance has been 
largely related to inappropriate clinical prescribing and overuse in agriculture. Recent studies of bacteria recovered 
from the arctic permafrost have revealed the presence of genes associated with antibiotic resistance that predate 
the modern antibiotic era by more than 5,000 years. 

There are currently 700,000 fatalities per annum from drug-resistant bacteria and it is estimated that in the absence 
of new drug discovery, infection related deaths will increase to 10,000,000 per annum by 2050, exceeding the 
number of deaths from malignancy. There are significant barriers to discovery of new antibiotic compounds. For 
large pharmaceutical companies, antibiotics are not a particularly lucrative avenue to explore: the relatively short-
term use in individual patients and almost inevitable development of resistance limit the market. Levofloxacin, the 
most widely prescribed antibiotic in the USA, generates only 20% of the revenue of the most popular statin. Drugs 
for chronic disorders are a more attractive target for profit-driven corporations and there is an argument to be made 
for the development of antibiotics to be supported by government funding like any other important infrastructure 
project. Aside from economic issues, biological constraints are significant. Most bacteria have substantial innate 
resistance to penetration of foreign substances through the cell wall, meaning that antibiotic concentrations in 
serum need to be several orders of magnitude higher than for most drugs, with attendant risks for toxicity. Tolerance 
(as opposed to resistance) is another important issue; bacteria produce small subpopulations of persister organisms 
which are relatively dormant and almost completely resistant to bacteriostatic agents (these persister colonies may 
explain relapsing infections). 

Automated high-throughput screening of large chemical libraries offers some hope for the development of new 
agents. Only about 1% of all bacterial visualised by light microscopy are able to be cultured, severely curtailing our 
knowledge of this abundant life-form. New natural antibiotics may be discovered if some of the 99% of bacteria that 
are essentially unknown to us can be cultured in a laboratory setting. In the meantime, strict adherence to 
prescribing guidelines remains our best hope of limiting the spread of resistance. Bacteria are the dominant 
organism on our planet. They outnumber humans by 1022, outweigh us by 108, evolve 500,000 times more rapidly 
and have been present on earth for 3.5 billion years, 15,000 times longer than homo sapiens. In the pre-antibiotic 
era they were responsible for substantial mortality and it is entirely possible that we may again observe similar levels 
of lethal infections in coming decades. 
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