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1 ADMINISTRATIVE INFORMATION 

1.1  Title 

Protocol for a nested cohort study comparing healthcare delivery and outcomes 
of European and Māori admitted to New Zealand Intensive Care Units (ICUs) 
and enrolled in the Low OxyGen Intervention for Cardiac Arrest injury Limitation 
(LOGICAL) trial. 

1.2  Protocol version 

Version 1.0 11th May 2021 

1.3  Funding 

This study is funded by the Health Research Council of New Zealand (HRC 
reference 21/087) 

1.4  Roles and responsibilities 

1.4.1 Chief investigator 

Name:    Prof Paul Young 
Title:  Specialist in Intensive Care Medicine, Wellington 

Hospital 
Address:    Private Bag 7902, Wellington South, New Zealand 
Email:    paul.young@ccdhb.org.nz 
 

1.4.2 Management committee 

Paul Young (Chair) 
Sue Crengle 
Diane Mackle 
James Moore 
Rachael Parke 
Paul Secombe 

1.4.3 Study statistician 

Michael Bailey  

1.4.4 Role of the funders 

This is an investigator-initiated study. The management committee take 
responsibility for study design and oversight. The funders will have no role in study 
design, data collection, management, analysis, data interpretation, manuscript 
writing, or in the decision to submit manuscripts for publication. 

1.4.5 Coordinating and data management centres  

The Medical Research Institute of New Zealand (MRINZ) act as the New Zealand 
sponsor and co-ordinating centre: 
Medical Research Institute of New Zealand 
Private Bag 7902 
Wellington 6242 

mailto:paul.young@ccdhb.org.nz
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NEW ZEALAND 

2 SYNOPSIS 
 

Background 

The aim of the LOGICAL health equity study is to describe 
healthcare delivery and outcomes of Māori and European 
patients admitted to New Zealand Intensive Care Units (ICUs) 
and enrolled in the LOGICAL trial. The aim of the LOGICAL trial 
is to test the hypothesis that conservative oxygen therapy 
increases survival with a favourable neurological outcome at 
180 days post randomisation compared to usual (liberal) 
oxygen therapy.   

Design 

The LOGICAL health equity study is a cohort study.  It will 
include all 600 New Zealand participants enrolled in the 
LOGICAL randomised clinical trial (RCT).  We estimate that 
20% of participants will be Māori.  The primary aim of the 
LOGICAL health equity study is to compare the proportion of 
Māori vs. European patients at six months with a favourable 
neurological outcome.  We will also seek to understand the 
nature of any inequities and factors that contribute to any 
observed inequity. 

Hypotheses 

Among adults with suspected hypoxic ischaemic following a 
cardiac arrest who are invasively mechanical ventilation in the 
ICU and enrolled in the LOGICAL trial (participants) 

… Māori participants (group 1)  

… compared with European participants (group 2)  

…will have a lower rate of survival with a favourable 
neurological outcome at 180 days (primary outcome)  

Participants 

Patients are eligible for the LOGICAL health equity study if they 
are enrolled in the LOGICAL RCT in New Zealand.  The 
eligibility criteria for the LOGICAL RCT are as follows: 

Inclusion criteria 
1. Aged ≥18 years  
2. Receiving invasive mechanical ventilation in the ICU 

following a cardiac arrest 
3. Suspected of having hypoxic ischaemic encephalopathy (i.e. 

the patient has not obeyed commands following 
resuscitation from a cardiac arrest and there is clinical 
concern about possible brain injury) 

Exclusion criteria 
1. Enrolment is not considered in the patient’s best interests by 

the treating clinician (e.g. the patient is expected to die and 
is not being treated with curative intent or the treating 
clinician considers that one study treatment arm is either 
indicated or contraindicated) 
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2. Previously enrolled in the Mega-ROX trial 
3. Greater than 12 hours have elapsed since the patient fulfilled 

the inclusion criteria 

Outcomes 

The primary outcome of interest is good neurological outcome 
measured with the Extended Glasgow Outcome Scale (GOS-E) 
at 180 days post randomisation. A good neurological outcome 
will be defined as a GOS-E of lower moderate disability or 
better (i.e. GOS-E 5-8). 

Secondary outcomes are day 180 all-cause and cause-specific 
mortality; duration of survival to final follow-up; quality of life 
assessed at day 180 using the EQ-5D-5L; cognitive function 
assessed at day 180 using the Montreal Cognitive Assessment 
(MoCA-blind); ICU and hospital length of stay; duration of 
invasive mechanical ventilation; and proportion of participants 
discharged home from hospital.  For Māori participants we will 
also use the Hua Oranga outcome instrument to describe well-
being among survivors in the following domains: taha wairua 
('spiritual'), taha hinengaro ('mental'), taha tinana ('physical'), 
and taha whānau ('family'). 

Exposures 

Because LOGICAL health equity study participants will be 
included in the LOGICAL RCT, all participants in the study will 
be randomly assigned to conservative oxygen therapy or liberal 
oxygen therapy.  For the purposes of study analyses LOGICAL 
RCT study treatment (conservative oxygen therapy or liberal 
oxygen therapy) will be defined as exposures. 

Predictors 

LOGICAL health equity participants will be categorised into one 
of six mutually exclusive level 1 ethnic groups (European, 
Māori, Pacific, Asian, Middle Eastern/Latin American/African, 
and Other) using the New Zealand Ministry of Health prioritised 
ethnicity categorisation. For the purposes of study analyses 
ethnic groups will be defined as outcome predictors.  Formal 
analyses will only be conducted comparing NZE and Māori 
categories because the number of participants in other 
categories is expected to be small.   

Confounders 
and effect 
modifiers 

In addition to LOGICAL RCT study exposures (i.e. assignment 
to conservative or liberal oxygen therapy), a number of 
variables might influence the association between participants’ 
ethnic group and outcomes.  In other words, differences in 
these variables may (in part) explain observed differences in 
outcomes for European vs Māori patients.  Variables of 
potential interest include: age, gender, site, bystander CPR, 
time to sustained ROSC, presence of a STEMI after ROSC, the 
presence of an initial shockable rhythm, and ANZROD illness 
severity (incorporating major comorbidities).   
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Analysis plan 

Because the LOGICAL health equity study is being conducted 
nested within the LOGICAL RCT, we will first evaluate whether 
there is a statistically significant interaction between Māori 
ethnicity and survival to day 180 with a good neurological 
outcome by study treatment incorporating site as a random 
effect.   

We will use logistic regression to evaluate the raw association 
between Māori ethnicity and outcomes using European as the 
reference category. This analysis will incorporate site as a 
random effect.  

Next we will fit potential confounders into the model (i.e. age, 
gender, bystander CPR, time to ROSC, ANZROD, shockable 
vs. non-shockable, and STEMI vs. no STEMI).  This analysis 
will incorporate site as a random effect and will also incorporate 
adjustment for study treatment group exposure (if the initial 
analysis demonstrates a statistically significant interaction). 

Variables that are potentially modifiable from a public health 
perspective, which are identified as statistically significant 
confounders, will be evaluated as subgroups with interaction 
tests  

Summary 
 

By prospectively evaluating outcomes by ethnicity for cardiac 
arrest patients cared for in NZ ICUs, we are seeking to 
establish whether there are inequities in healthcare outcomes 
for these patients.  Our analyses are designed to evaluate the 
extent to which pre-hospital factors, illness severity, and 
differences in hospital care contribute to any differences in 
outcomes for Māori vs. European LOGICAL RCT participants. 

 

3 INTRODUCTION 

3.1 Background and rationale 

Cardiac arrest is a common and catastrophic event. Out of hospital cardiac 
arrest has an estimated incidence of approximately 1 per 1,000 persons per 
year1 In keeping with such estimates, in 2018-2019, Ambulance Victoria 
attended 6,433 out-of-hospital cardiac arrest events in adults2  Of these, 43% 
received an attempt at resuscitation by paramedics with 38% achieving 
successful return of spontaneous circulation and reaching a hospital.2 Once 
admitted to an ICU, survival to discharge is still unacceptably low at 
approximately 50% and has remained unchanged over the last decade, as 
shown in the Australian and New Zealand Intensive Care Society Centre for 
Outcomes and Resource Evaluation Adult Patient Database (ANZICS CORE 
APD) for >40,000 cardiac arrest patients from 2005 to 2020.3,4 
  

We have recently completed an epidemiological study evaluating outcomes of 
Māori vs. New Zealand European patients who are admitted to ICUs following a 
cardiac arrest using NZ Ministry of Health data from 2009 to 2018 linked to data 
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from the ANZICS CORE APD. We categorised patients using NZ Ministry of 
Health prioritised ethnicity categories and identified 3,308 patients admitted to 
the ICU following a cardiac arrest of whom 667 (20.2%) were Māori.  Māori who 
were admitted to the ICU after a cardiac arrest had statistically significantly 
lower survival rates to day 180 than European patients (hazard ratio; 1.13; 95% 
CI, 1.01 to 1.26; P=0.03) (Figure 1).   
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

Figure 1: Day 180 survival data for European vs. Māori patients admitted to 
NZ ICUs following cardiac arrest. 

 
In an analysis adjusted for deprivation status, site, age, and sex, the observed 
association was even stronger (hazard ratio; 1.24; 95% CI, 1.09 to 1.41; 
P=0.001).  These findings are of substantial concern; however, because neither 
the NZ Ministry of Health data nor the ANZICS CORE APD contain data on the 
burden of neurological disability among cardiac arrest survivors, important 
questions about the nature of inequities in health status amongst those who 
survive remain unanswered.   
 
Accordingly, the rationale for the LOGICAL health equity study is to obtain 180 

day neurological outcome data to better define current inequities for NZE vs. 

Māori patients.  Additionally, we will collect information that might identify 

contributors to such inequities from patient medical records.  This will include 

data on provision of bystander CPR pre-hospital, equity of access to coronary 

interventions, neuroprognostic tests, cultural support, spiritual support, 

rehabilitation, and palliative care.  These data will help us to better understand 

the inequities and their contributing factors and will allow us to develop specific 

interventions to address these leading to improved Māori health outcomes in 

this patient group. 
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3.2 Objective 

The objective of the LOGICAL health equity study is to test the hypothesis that 
among adults with suspected hypoxic ischaemic following a cardiac arrest who 
are invasively mechanical ventilation in the ICU and enrolled in the LOGICAL 
trial (participants)…Māori participants …compared with European 
participants…will have a lower rate of survival with a favourable neurological 
outcome at 180 days (primary outcome). 

3.3 Study design 

The LOGICAL health equity study is a cohort study.  It will include all 600 New 
Zealand participants enrolled in the LOGICAL randomised clinical trial (RCT).  
We estimate that 20% of participants will be Māori.  The primary aim of the 
LOGICAL health equity study is to compare the proportion of Māori vs. 
European patients at six months with a favourable neurological outcome; 
however, we will also report outcomes for other ethnic groups.   

4 METHODS: PARTICIPANTS, INTERVENTIONS, AND 
OUTCOMES 

4.1 Study setting 

The LOGICAL RCT will be conducted in approximately 45 ICUs in Australia and 
New Zealand. The LOGICAL health equity study is a cohort study that will 
include New Zealand patients who are enrolled in the LOGICAL RCT. 

4.2 Eligibility criteria 

Patients are eligible for the LOGICAL health equity study if they are enrolled in 
the LOGICAL RCT in New Zealand.  The eligibility criteria for the LOGICAL RCT 
are as follows: 

4.2.1 Inclusion criteria 

 Aged ≥18 years  
 Receiving invasive mechanical ventilation in the ICU following a cardiac 

arrest 
 Suspected of having hypoxic ischaemic encephalopathy (i.e. the patient 

has not obeyed commands following resuscitation from a cardiac arrest 
and there is clinical concern about possible brain damage) 

4.2.2 Exclusion criteria 

 Enrolment is not considered in the patient’s best interests by the treating 
clinician (e.g. the patient is expected to die and is not being treated with 
curative intent or the treating clinician considers that one study treatment 
arm is either indicated or contraindicated) 

 Previously enrolled in the Mega-ROX trial 

 Greater than 12 hours have elapsed since the patient fulfilled the 
inclusion criteria 
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When a patient is not enrolled within 12 hours of fulfilling the eligibility criteria, 
he /she will be counted as “eligible but missed” rather than “excluded” for the 
purposes of describing participant flow. 

4.3 Interventions 

In the LOGICAL health equity study LOGICAL RCT study treatments (i.e. 
conservative oxygen therapy or liberal oxygen therapy) will be defined as 
exposures.  Details of study treatments are outlined below: 

4.3.1 Study interventions 

This study is designed to compare two approaches to oxygen therapy in adults 
with suspected hypoxic ischaemic encephalopathy following a cardiac arrest 
who are receiving invasive mechanical ventilation in the ICU (Figure 2).  These 
approaches are based on those tested in the ICU-ROX trial but have been 
modified slightly to maximise treatment separation and minimise the risk of 
contamination.   

One treatment arm is a conservative approach to oxygen therapy, which aims to 
minimise unnecessary exposure to hyperoxaemia and reduce the exposure to 
higher than necessary FIO2. When a participant is allocated to conservative 
oxygen therapy, the FIO2 will be decreased to 0.21 (room air) as rapidly as 
possible provided that the SpO2 measured by peripheral pulse oximetry is 
greater than the acceptable lower limit (the default lower limit will be 91% but 
this default lower SpO2 can be reduced to a lower level than 91% at the 
discretion of the treating clinician). SpO2 levels of greater than 94% will be 
strictly avoided and an upper SpO2 alarm limit of 95% will apply whenever 
supplemental oxygen is being administered in the ICU to minimise the risk of 
hyperoxaemia. After extubation, the upper monitored alarm limit of acceptable 
SpO2 of 95% will apply whenever supplemental oxygen is being administered. In 
the event that the SpO2 exceeds the acceptable upper limit, downward titration 
of supplemental oxygen will be undertaken as a high priority and supplemental 
oxygen will be discontinued as soon as possible.  Patients assigned to the other 
treatment arm will receive liberal oxygen therapy, both while ventilated and after 
extubation with no specific measures taken to avoid high FIO2 or high SpO2 

(including no upper alarm limit for SpO2). To minimise the risk of contamination 
the minimum acceptable FIO2 during episodes of mechanically ventilation in the 
ICU will be 0.3.  In both treatment groups, lower alarm limits for SpO2 will be set 
at a default level of 90%.   
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 Figure 2. Management of Patients Allocated to the Conservative 
Oxygen Therapy and Liberal Oxygen Therapy Groups 

 

 

Abbreviations:  FIO2: fraction of inspired oxygen; Mega-ROX: Mega randomised registry trial comparing two approaches 
to oxygen therapy in the intensive care unit; PaO2: arterial partial pressure of oxygen. SaO2: arterial oxygen saturation. 
SpO2: arterial oxygen saturation measured by peripheral pulse oximetry. 
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4.4 Outcomes 

4.4.1 Primary outcome 

The primary outcome is good neurological outcome measured with the 
Extended Glasgow Outcome Scale (GOS-E) at 180 days post randomisation. A 
good neurological outcome will be defined as a GOS-E of lower moderate 
disability or better (i.e. GOS-E 5-8). The GOS-E is a widely used outcome 
measure in patients with hypoxic brain injury.25 It categorises patients into one of 
the following eight categories: death, vegetative state, lower severe disability, 
upper severe disability, lower moderate disability, upper moderate disability, 
lower good recovery, and upper good recovery. In ascertaining the GOS-E, 
which will be assessed by a blinded, trained outcome assessor, we will use a 
structured interview to ensure consistency in ratings.    

4.4.2 Secondary outcomes 

1. Day 180 all-cause and cause-specific mortality 

2. Duration of survival to final follow-up 

3. Quality of life assessed at day 180 using the EQ-5D-5L 

4. Cognitive function assessed at day 180 using the Montreal Cognitive 
Assessment (MoCA-blind).  

5. ICU and hospital length of stay. 

6. Duration of invasive mechanical ventilation 

7. Proportion of participants discharged home from hospital. 

8. Hua Oranga (Māori participants only): The Hua Oranga (translated literally 
as 'the fruits of health') outcome tool was developed as a means of 
assessing outcomes after interventions for Maori people with mental illness. 
It is based on a holistic Maori conception of well-being Te Whare Tapa Wha, 
and considers each of the four 'pillars' of well-being; taha wairua ('spiritual'), 
taha hinengaro ('mental'), taha tinana ('physical'), taha whānau ('family'). 

4.5 Sample size calculations 

The LOGICAL health equity study is an exploratory analysis that will include all 
600 New Zealand participants enrolled in the LOGICAL randomised clinical trial 
(RCT).  We estimate that 20% of participants will be Māori.  Sample size 
calculations have not be performed for this exploratory study. 

5 METHODS: DATA COLLECTION, MANAGEMENT, 
AND ANALYSIS 

5.1 Data collection methods 

At the time of randomisation into the LOGICAL RCT, clinical staff will enter the 
patient age, gender, date of hospital admission, and date of ICU admission into 
the study website. We will specifically collect additional data from each patient’s 
medical records. We will collect baseline data pertaining to the cardiac arrest. 
The specific data that we will collect are the location of the arrest, whether the 
arrest was witnessed, whether there was bystander CPR, the first monitored 
rhythm, the cause of the arrest, whether an ST elevation acute myocardial 
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infarction (STEMI) was diagnosed, and the time until sustained return of 
spontaneous circulation. We will also collect information about treatments of 
particular relevance to hypoxic brain injury patients including the drugs that 
were administered during CPR, and whether targeted temperature management 
was used. We will record key neuroprognostic investigations (CT brain, MRI 
brain, EEG, SSEPs, and neurone specific enolase) that were performed during 
the index ICU admission and study outcomes. The LOGICAL RCT case report 
form, which includes data points that are primarily being collected for the 
LOGICAL health equity study are shown in Appendix 1. 

5.2 Data management 

Data management will be in accordance with the LOGICAL RCT data 
management plan. 

5.3 Statistical methods 

Analyses will be performed using Stata v16 or later (Stata Statistical Software, 
College Station, TX, USA).  Statistical significance will be determined using a 
two-sided hypothesis test with an alpha of 0.05. 
 
Because LOGICAL health equity study participants will be included in the 
LOGICAL RCT, all participants in the study will be randomly assigned to 
conservative oxygen therapy or liberal oxygen therapy.  For the purposes of 
study analyses LOGICAL RCT study treatment (conservative oxygen therapy or 
liberal oxygen therapy) will be defined as exposures. 
 
LOGICAL health equity participants will be categorised into one of six mutually 
exclusive ethnic groups (European, Māori, Pacific, Asian, Middle Eastern/Latin 
American/African, and Other) using the level 1 New Zealand Ministry of Health 
prioritised ethnicity categorisation. For the purposes of study analyses ethnic 
groups will be defined as outcome predictors.  Formal analyses will only be 
conducted comparing European and Māori categories because the number of 
participants in other categories is expected to be small. 
 
In addition to LOGICAL RCT study exposures (i.e. assignment to conservative 
or liberal oxygen therapy), a number of variables might influence the association 
between participants’ ethnic group and outcomes.  In other words, differences in 
these variables may (in part) explain observed differences in outcomes for NZE 
vs Māori patients.  Variables of potential interest include: age, gender, site, 
bystander CPR, time to sustained ROSC, presence of a STEMI after ROSC, the 
presence of an initial shockable rhythm, and ANZROD illness severity 
(incorporating comorbidity).   
 

5.3.1 Methods used for primary analyses 

Because the LOGICAL health equity study is being conducted nested within the 
LOGICAL RCT, we will first evaluate whether there is a statistically significant 
interaction between Māori ethnicity and treatment group for the outcome survival 
to day 180 with a good neurological outcome incorporating site as a random 
effect.   
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We will use logistic regression to evaluate the raw association between Māori 
ethnicity and outcomes using European as the reference category. This analysis 
will incorporate site as a random effect.  If the initial analysis demonstrates a 
statistically significant interaction, subsequent analyses would be presented by 
treatment group.  

Next we will fit potential confounders into the model (i.e. age, gender, bystander 
CPR, time to ROSC, ANZROD, shockable vs. non-shockable, and STEMI vs. no 
STEMI).  This analysis will incorporate site as a random effect and will also 
incorporate adjustment for study treatment group exposure (if the initial analysis 
demonstrates a statistically significant interaction). 

Variables that are potentially modifiable from a public health perspective, which 
are identified as statistically significant confounders, will be evaluated as 
subgroups with interaction tests  

6 ETHICS AND DISSEMINATION 

6.1 Research ethics approval 

Research ethics approval will be obtained prior to the start of the study at each 
institution from the responsible local and/or national human research ethics 
committee.   

6.2 Protocol amendments 

Protocol amendments will be updated on relevant clinical trial registries by a 
Project Manager employed by the MRINZ. Amendments will be communicated 
by regular newsletters, teleconferences, and emails to site Principal 
Investigators and Research Co-ordinators. 

6.3 Consent 

All patients enrolled in the LOGICAL RCT will lack capacity to give consent at 
the time of trial enrolment. Participants are enrolled in this trial in New Zealand 
in accordance with the provisions of section 7.4 of the Health and Disability 
Code. 

6.4 Data protection  

The study database will conform to New Zealand data security and protection 
standards.   

6.5 Confidentiality 

Patients will be allocated a unique study number.  The site research co-ordinator 
will compile an enrolment log that includes the patients’ details and a unique 
study number.  Study data will be obtained from the patients’ medical records.  
The study data and the study enrolment logs will be kept separately. 

6.6 Declaration of interests 

All study investigators have confirmed that they do not have any financial or 
other conflicts of interest to declare in relation to this study. 
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6.7 Access to data 

The final trial dataset will be available to the study investigators.  There are no 
contractual agreements in place which limit access to study data. 

6.8 Dissemination policy 

The study will be conducted in the name of the LOGICAL health equity study 
Investigators with full credit assigned to all collaborating investigators, research 
coordinators and institutions. Where individuals’ names are required for 
publication, unless otherwise agreed, they will be the members of the 
management committee.  Funding bodies will be acknowledged in the 
publication. 

7 REFERENCES 
1. Beck B, Bray J, Cameron P, et al. Regional variation in the 
characteristics, incidence and outcomes of out-of-hospital cardiac arrest in 
Australia and New Zealand: Results from the Aus-ROC Epistry. Resuscitation 
2018;126:49-57. 
2. Nielsen N, Wetterslev J, Cronberg T, et al. Targeted temperature 
management at 33 degrees C versus 36 degrees C after cardiac arrest. N Engl 
J Med 2013;369:2197-206. 
3. Pound G, Jones D, Eastwood GM, Paul E, Hodgson CL, Investigators A-
C. Survival and functional outcome at hospital discharge following in-hospital 
cardiac arrest (IHCA): A prospective multicentre observational study. 
Resuscitation 2020;155:48-54. 
4. Stub D, Bernard S, Pellegrino V, et al. Refractory cardiac arrest treated 
with mechanical CPR, hypothermia, ECMO and early reperfusion (the CHEER 
trial). Resuscitation 2015;86:88-94. 
5. Eastwood GM, Bailey M, Bellomo R. Targeted temperature management 
after cardiac arrest. N Engl J Med 2014;370:1359. 
6. Petrie J, Easton S, Naik V, Lockie C, Brett SJ, Stumpfle R. Hospital costs 
of out-of-hospital cardiac arrest patients treated in intensive care; a single centre 
evaluation using the national tariff-based system. BMJ Open 2015;5:e005797. 
7. Geocadin RG, Koenig MA, Jia X, Stevens RD, Peberdy MA. 
Management of brain injury after resuscitation from cardiac arrest. Neurol Clin 
2008;26:487-506, ix. 
8. Pilcher J, Weatherall M, Shirtcliffe P, Bellomo R, Young P, Beasley R. 
The effect of hyperoxia following cardiac arrest - A systematic review and meta-
analysis of animal trials. Resuscitation 2012;83:417-22. 
9. Helmerhorst HJ, Roos-Blom MJ, van Westerloo DJ, Abu-Hanna A, de 
Keizer NF, de Jonge E. Associations of arterial carbon dioxide and arterial 
oxygen concentrations with hospital mortality after resuscitation from cardiac 
arrest. Crit Care 2015;19:348. 
10. Kilgannon JH, Jones AE, Shapiro NI, et al. Association between arterial 
hyperoxia following resuscitation from cardiac arrest and in-hospital mortality. 
JAMA 2010;303:2165-71. 
11. Roberts BW, Kilgannon JH, Hunter BR, et al. Association Between Early 
Hyperoxia Exposure After Resuscitation From Cardiac Arrest and Neurological 
Disability: Prospective Multicenter Protocol-Directed Cohort Study. Circulation 
2018;137:2114-24. 



LOGICAL Health Equity Study.  Version 1.0 30th May 2021 
 

15 

 

12. Bellomo R, Bailey M, Eastwood GM, et al. Arterial hyperoxia and in-
hospital mortality after resuscitation from cardiac arrest. Crit Care 2011;15:R90. 
13. Vaahersalo J, Bendel S, Reinikainen M, et al. Arterial blood gas tensions 
after resuscitation from out-of-hospital cardiac arrest: associations with long-
term neurologic outcome. Crit Care Med 2014;42:1463-70. 
14. Panwar R, Capellier G, Schmutz N, et al. Current oxygenation practice in 
ventilated patients-an observational cohort study. Anaesth Intensive Care 
2013;41:505-14. 
15. Young P, Investigators I-R. Intensive care unit randomised trial 
comparing two approaches to oxygen therapy (ICU-ROX): results of the pilot 
phase. Crit Care Resusc 2018;20:246-7. 
16. Mackle D, Bellomo R, Bailey M, et al. Conservative Oxygen Therapy 
during Mechanical Ventilation in the ICU. N Engl J Med 2020;382:989-98. 
17. Young P, Mackle D, Bellomo R, et al. Conservative oxygen therapy for 
mechanically ventilated adults with suspected hypoxic ischaemic 
encephalopathy. Intensive Care Med 2020. 
18. Young PJ, Bailey M, Bellomo R, et al. Conservative or liberal oxygen 
therapy in adults after cardiac arrest: An individual-level patient data meta-
analysis of randomised controlled trials. Resuscitation 2020. 
19. Guyatt GH, Oxman AD, Vist GE, et al. GRADE: an emerging consensus 
on rating quality of evidence and strength of recommendations. BMJ 
2008;336:924-6. 
20. Jakkula P, Reinikainen M, Hastbacka J, et al. Targeting two different 
levels of both arterial carbon dioxide and arterial oxygen after cardiac arrest and 
resuscitation: a randomised pilot trial. Intensive Care Med 2018;44:2112-21. 
21. Bray JE, Hein C, Smith K, et al. Oxygen titration after resuscitation from 
out-of-hospital cardiac arrest: A multi-centre, randomised controlled pilot study 
(the EXACT pilot trial). Resuscitation 2018;128:211-5. 
22. Thomas M, Voss S, Benger J, Kirby K, Nolan JP. Cluster randomised 
comparison of the effectiveness of 100% oxygen versus titrated oxygen in 
patients with a sustained return of spontaneous circulation following out of 
hospital cardiac arrest: a feasibility study. PROXY: post ROSC OXYgenation 
study. BMC Emerg Med 2019;19:16. 
23. Schjorring OL, Klitgaard TL, Perner A, et al. Lower or Higher Oxygenation 
Targets for Acute Hypoxemic Respiratory Failure. N Engl J Med 2021. 
24. Chan AW, Tetzlaff JM, Altman DG, et al. SPIRIT 2013 statement: 
defining standard protocol items for clinical trials. Ann Intern Med 2013;158:200-
7. 
25. Lilja G, Nielsen N, Ullen S, et al. Protocol for outcome reporting and 
follow-up in the Targeted Hypothermia versus Targeted Normothermia after Out-
of-Hospital Cardiac Arrest trial (TTM2). Resuscitation 2020;150:104-12. 
26. Cook D, Lauzier F, Rocha MG, Sayles MJ, Finfer S. Serious adverse 
events in academic critical care research. CMAJ 2008;178:1181-4. 
 



LOGICAL Health Equity Study.  Version 1.0 30th May 2021 
 

16 

 

8 APPENDIX 1: CASE REPORT FORM 
 

ETHNICITY AND SOCIOECONOMIC STATUS 

Ethnicity - NZ  
Tick all ethnic groups that apply. 

 

|__|New Zealand European 

|__|Māori 

|__|Pacific 

|__|Asian 

|__|Middle Eastern, Latin American, and African  

|__|Other 

 

Occupation 

Enter the patient’s occupation 

|__|Manager 

|__|Professional 

|__|Technicians and Trade Workers 

|__|Community and Personal Service Workers 

|__|Clerical and Administrative Workers 

|__|Sales Workers 

|__|Machinery Operators and Drivers 

|__|Labourers 

|__|Not employed 

|__|Unknown 

Education  

Enter the patient’s highest 

qualification (only required for 

patients who are not employed or if 

employment status is unknown) 

|__|Doctorate degree 

|__|Master’s degree 

|__|Postgraduate diploma or Honour’s degree 

|__|Bachelor’s degree 

|__|Diploma or certificate post school 

|__|Finished high school 

|__|Did not finish high school 

|__|Unknown 
 

  



LOGICAL Health Equity Study.  Version 1.0 30th May 2021 
 

17 

 

ARREST DETAILS 

Arrest location  

Specific location where the event 

occurred or where the patient was 

found 

|__|Emergency Department 

|__|Hospital Ward 

|__|ICU 

|__|Operating theatre 

|__|Other location in hospital 

|__|Home / residence 

|__|Assisted living / nursing home 

|__|Other location (not in hospital) 

|__|Unknown 

Witnessed arrest 

A witnessed cardiac arrest is one that 

is seen or heard by another person or 

is monitored 

|__|Witnessed 

|__|Unwitnessed 

|__|Unknown 

 

Bystander response 

Bystander CPR is CPR performed by 

a person who is not responding as 

part of an organized emergency 

response system to a cardiac arrest. 

Physicians, nurses, and paramedics 

may be described as performing 

bystander CPR if they are not part of 

the emergency response system 

involved in the victim’s 

resuscitation. 

|__|Bystander CPR 

|__|No bystander CPR 

|__|Unknown 

First monitored rhythm 

The first cardiac rhythm present 

when the monitor or defibrillator is 

attached to the patient after a cardiac 

arrest. 

 

|__|VF / pulseless VT 

|__|Pulseless electrical activity (PEA) 

|__|Asystole 

|__|Bradycardia 

|__|AED non shockable 

|__|AED shockable 

|__|Unknown 
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CAUSE OF ARREST 

Cause of arrest 

Medical: Includes cases in which the 

cause of the cardiac arrest is 

presumed to be cardiac, other 

medical cause (eg, anaphylaxis, 

asthma, GI bleed), and in which 

there is no obvious cause of the 

cardiac arrest; Traumatic: Cardiac 

arrest directly caused by blunt, 

penetrating, or burn injury; Drug 

overdose: Evidence that the cardiac 

arrest was caused by deliberate or 

accidental overdose of prescribed 

medications, recreational drugs, or 

ethanol; Drowning: Victim is found 

submersed in water without an 

alternative causation; Electrocution; 

Asphyxia: External causes of 

asphyxia, such as foreign-body 

airway obstruction, hanging, or 

strangulation 

|__|Medical 

|__|Traumatic 

|__|Drug overdose 

|__|Drowning 

|__|Electrocution 

|__|Asphyxia 

|__|Not recorded 

(NB: this variable does not include an unknown option as 

unknown causes should be assigned to the medical 

category.) 

 

 

Presence of STEMI 

Was a STEMI diagnosed post 

ROSC? 

|__|Yes 

|__|No 

|__|Unknown 
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RESPONSE TIMES 

Date & time of arrest 

For out of hospital arrests this is 

defined as the time when a call to the 

ambulance is first registered at the 

ambulance call centre (this is 

documented on the ambulance 

record).  For in-hospital arrests this is 

defined as the time that the cardiac 

arrest is documented in the medical 

records. 

|__|__|/ |__| |__|/ |__|__|__|__|       DD/MM/YYYY 

|__|__|: |__| |__|                                       24h CLOCK 

|__|Unknown 

Date & time of response 

For out of hospital arrests the 

response occurs when the first 

emergency response vehicle stops at 

a point closest to patient’s location.  

For in hospital arrests the response 

occurs when the medical emergency 

team attends the patient except for 

when the arrest occurs in the 

emergency department, ICU, 

operating theatre, or post anaesthetic 

care unit (in these situations the 

response time should be entered as 

the same date and time as the arrest). 

|__|__|/ |__| |__|/ |__|__|__|__|       DD/MM/YYYY 

|__|__|: |__| |__|                                       24h CLOCK 

|__|Unknown 

 

Date & time of defibrillation 

Date and time of first defibrillation 

 

|__|__|/ |__| |__|/ |__|__|__|__|       DD/MM/YYYY 

|__|__|: |__| |__|                                       24h CLOCK 

|__|Unknown 

|__|No defibrillation during resuscitation 

Date & time of sustained ROSC 

Date and time when ROSC was 

sustained for 20 minutes or longer.  

Use the time ROSC was achieved. 

 

|__|__|/ |__| |__|/ |__|__|__|__|       DD/MM/YYYY 

|__|__|: |__| |__|                                       24h CLOCK 

|__|Unknown 
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COMORBIDITIES 

Comorbidities 

Documented history of other disease 

conditions that existed before the 

cardiac arrest (chronic heart failure, 

previous AMI, ischaemic heart 

disease, previous cardiac arrhythmia, 

arterial hypertension, previous TIA 

or stroke, diabetes mellitus, asthma 

or COPD, previous percutaneous 

coronary intervention, previous 

coronary-artery bypass grafting) 

 

|__| Chronic heart failure 

|__| Previous acute myocardial infarction 

|__| Ischaemic heart disease 

|__| Previous cardiac arrhythmia 

|__| Arterial hypertension 

|__| Previous TIA or stroke 

|__| Diabetes mellitus 

|__| Asthma or COPD 

|__| Percutaneous coronary intervention 

|__| Previous coronary artery bypass graft 

 

 

  



LOGICAL Health Equity Study.  Version 1.0 30th May 2021 
 

21 

 

TREATMENT & PROGNOSTICATION 

Drugs given during resuscitation 

The term drugs refers to delivery of 

any medication (by IV cannula, IO 

needle, or tracheal tube) during the 

resuscitation event. 

 

|__| Adrenaline 

|__| Amiodarone 

|__| Vasopressin 

|__| None given 

|__| Unknown 

 

Targeted temperature 

management (TTM) 

Was targeted temperature 

management used?  Targeted 

temperature management is defined 

as specific targeting of a lower than 

normal body temperature (i.e. aiming 

for a temperature less than 37.5°C) 

|__| Yes 

|__| No 

|__| Unknown 

Lowest body temperature on 1st 

calendar day in ICU 

Enter lowest recorded body 

temperature on the 1st calendar day 

in ICU in °C 

|__||__|.|__| 

 

|__| Unknown 

Lowest body temperature on 2nd 

calendar day in ICU 

Enter lowest recorded body 

temperature on the 2nd calendar day 

in ICU in °C 

|__||__|.|__| 

 

|__| Unknown 

Lowest body temperature on 3rd 

calendar day in ICU 

Enter lowest recorded body 

temperature on the 2nd calendar day 

in ICU in °C 

|__||__|.|__| 

 

|__| Unknown 

Highest body temperature on 1st 

calendar day in ICU 

Enter lowest recorded body 

temperature on the 1st calendar day 

in ICU in °C 

|__||__|.|__| 

 

|__| Unknown 

Highest body temperature on 2nd 

calendar day in ICU 

Enter lowest recorded body 

temperature on the 1st calendar day 

in ICU in °C 

|__||__|.|__| 

 

|__| Unknown 

Highest body temperature on 3rd 

calendar day in ICU 

Enter lowest recorded body 

temperature on the 2nd calendar day 

in ICU in °C 

|__||__|.|__| 

 

|__| Unknown 
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Neuroprognostic tests 

List all neuroprognostic tests 

performed 

 

Somatosensory evoked potentials 

(SSEPs) 

 

|__| Yes 

|__| No 

|__| Unknown  

Neurone specific enolase (NSE) 

|__| Yes 

|__| No 

|__| Unknown 

Electroencephalogram (EEG) 

|__| Yes 

|__| No 

|__| Unknown 

CT of the brain  

|__| Yes 

|__| No 

|__| Unknown 

MRI of the brain 

|__| Yes 

|__| No 

|__| Unknown 

Cardiac investigations and 

interventions 

Within 180 days 

 

Diagnostic coronary angiography 

 

|__| Yes, prior 

to hospital 

discharge 

|__| Yes, after 

hospital 

discharge 

|__| No 

|__| Unknown  

Electrophysiology study 

|__| Yes, prior 

to hospital 

discharge 

|__| Yes, after 

hospital 

discharge 

|__| No 

|__| Unknown 

Implantable defibrillator 

|__| Yes, prior 

to hospital 

discharge 

|__| Yes, after 

hospital 

discharge 

|__| No 

|__| Unknown 



LOGICAL Health Equity Study.  Version 1.0 30th May 2021 
 

23 

 

Coronary artery bypass graft surgery or 

heart valve surgery 

|__| Yes, prior 

to hospital 

discharge 

|__| Yes, after 

hospital 

discharge 

|__| No 

|__| Unknown 

WHĀNAU SUPPORT IN THE ICU 

Family meetings 

How many family meetings occurred 

during the initial ICU stay (enter the 

total number of meetings documented 

in the clinical records) 

 

|__||__|  

 

Culture support 

Was specific cultural support offered to 

whānau while the patient was in the 

ICU? 

 

|__| Yes 

|__| No 

 

Culture support 

Was the offer of cultural support taken 

up by the whānau? 

 

|__| Yes 

|__| No 

|__| Unknown 

|__| Not applicable 

 

Spiritual support 

Was specific spiritual support offered 

to whānau while the patient was in the 

ICU? 

 

|__| Yes 

|__| No 

 

Spiritual support 

Was the offer of spiritual support taken 

up by the whānau? 

 

|__| Yes 

|__| No 

|__| Unknown 

|__| Not applicable 
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SUPPORT AROUND DEATH AND DYING (COMPLETE THIS SECTION FOR 

PATIENTS WHO DIED IN HOSPITAL ONLY) 

Palliative care support 

Was specific palliative care clinician 

support provided while the patient was 

in the ICU? 

 

|__| Yes 

|__| No 

|__| Unknown 

 

Organ donation 

Was the service of organ donation 

offered? 

 

|__| Yes, the patient was a donor 

|__| Yes, but donation did not proceed for medical  

reasons 

|__| Yes, but donation did not proceed because the 

family did not want donation to occur 

|__| No, because donation was not medically possible 

|__| No 

 

Bereavement follow-up 

Did hospital staff contact whānau 

within six months of the patient’s death 

to offer support? 

 

|__| Yes 

|__| No 

|__| Unknown 

 

 

REHABILITATION 

Inpatient rehabilitation 

Did this patient receive inpatient neuro 

rehabilitation in a dedicated 

rehabilitation facility? 

 

|__| Yes 

|__| No 

|__| Unknown 

|__| Not applicable 

 

 

Research Coordinator 

completing form 

Name 

 

 

Date 

 

 


