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ABSTRACT

Withdrawal of life support therapy involves controlled removal of life support modalities
including artificial respiration and circulation with intent to provide a comfortable death.
Withdrawal of life support therapy is necessary prior to procedures such as organ donation
after cardio-circulatory death, but remains poorly explored in current literature. To enhance
the current evidence, we conducted a thorough structured review, an observational study, and
a qualitative comparison of components comprising withdrawal of life support therapy in
both donor and non-donor patient groups. At all stages, we considered how results impacted
donation after cardio-circulatory death. Withdrawal of life support therapy processes vary
between countries, hospitals, practitioners, and patients. Variability in practice impacts care
and outcomes for both donor and non-donor patients. Improved definitions and consensus
about the process of withdrawal of life support therapy may improve patient care, success of

organ donation after cardio-circulatory death, and uptake of donation protocols.

ii



ACKNOWLEDGEMENTS

I would like to express my sincere appreciation to all those who have helped me with this
thesis project.

I wish to thank my thesis supervisors Drs. Tim Ramsay and Sonny Dhanani, whose
encouragement and expertise has motivated me to put my best into this project. I am also
grateful to collaborators Laura Hornby, and Roxanne Ward who took the time to participate
as invaluable mentors and contributors to this project and to review my work. This project
would not have been completed without your contributions.

I am grateful to Dr. Sam Shemie for his review and comments for the second manuscript and
for his support and interest in this research topic.

Finally, I want to thank all of my past professors, supervisors, and mentors, including Drs.
Andrew Seely and Raywat Deonandan, who encouraged me to pursue a thesis topic that
interested me and pointed me in the right direction; and Irene Watpool for keeping me
employed despite my busy schedule, and continuing to provide important opportunities in
clinical research.

iii



TABLE OF CONTENTS

Abstract i
Acknowledgements 1ii
Table of Contents v
List of Tables and Figures vii
Summary of Contributions viil

1.0 INTRODUCTION

1.1 DONATION AFTER CARDIO-CIRCULATORY DEATH (DCD)
1.2 CONTROVERSY AND CONCERNS WITH THE DCD PROCESS
1.2.1 DCD and the “Dead Donor Rule”
1.2.2 The DCD process and organ quality
1.3 CENTRAL ROLE OF WITHDRAWAL OF LIFE SUPPORT THERAPY
1.4 KNOWLEDGE GAP IN PROCESS OF WITHDRAWAL OF LIFE SUPPORT
THERAPY

2.0 GOALS AND OBJECTIVES OF THE STUDY
3.0 METHODOLOGY
3.1 PROJECT LAYOUT

4.0 PART I - PATTERNS AND VARIABILITY IN THE OPERATIONAL PROCESS OF
WITHDRAWAL OF LIFE SUPPORT THERAPY: WHY IT MATTERS FOR
DONATION AFTER CARDIO-CIRCULATORY DEATH

4.1 ABSTRACT
4.2 INTRODUCTION
4.3 METHODS
4.3.1 Search strategy and selection of studies
4.3.2 Data extraction
4.4 RESULTS
4.4.1 Study characteristics
4.4.2 Definitions of processes of withdrawal of life support
therapy
4.4.3 Description of life support treatment modalities withdrawn
4.4.4 Order of life support treatment modalities withdrawn
4.4.5 Drug administration during withdrawal of life support
therapy
4.4.6 Time to death after withdrawal of life support therapies
4.5 DISCUSSION
4.6 CONCLUSIONS

S o0 IO\ LN =

12

13

14

14

14
15
18
18
18
19
23
24

25
26
27

28

28
32

iv



5.0 REFLECTIONS ON A REVIEW OF LIFE SUPPORT THERAPY WITHDRAWAL
AND FUTURE RESEARCH DIRECTIONS

6.0 PART II - EXPLORATION OF WITHDRAWAL OF LIFE SUPPORT THERAPY
PROCESSES IN PARTICIPATING CANADIAN INTENSIVE CARE UNITS USING
DATA FROM A SMALL PILOT STUDY

6.1 ABSTRACT
6.2 INTRODUCTION
6.3 MATERIALS AND METHODS
6.3.1 The Determination of Death Practices in Intensive Care
Units (DDePICt) Pilot Study
6.3.2 Data analysis
6.4 RESULTS
6.4.1 Patient demographics and characteristics prior to withdrawal
of life support therapy
6.4.2 Airway management
6.4.3 Mechanical ventilation and oxygen weaning
6.4.4 Withdrawal of vasoactive drugs
6.4.5 Order of withdrawal of life support modalities
6.4.6 Administration of analgesia and sedation
6.4.7 Time to death after initiation of withdrawal of life support
therapy
6.4.8 Withdrawal of life support therapy protocols
6.5 DISCUSSION
6.6 CONCLUSIONS

7.0 COMPARING PATTERNS OF VARIABILITY IN WITHDRAWAL OF LIFE
SUPPORT THERAPY PROCESSES BETWEEN REVIEW AND PILOT STUDY
DATA

8.0 PARTIII - OPTIMIZATION OF ORGAN DONATION OR PATIENT CARE? AN
EXPLORATION OF OUTCOME GOALS DURING THE WITHDRAWAL OF LIFE
SUPPORT THERAPY IN DCD PATIENTS

8.1 ABSTRACT
8.2 INTRODUCTION
8.3 METHODOLOGY
8.4 RESULTS
8.4.1 Physical process of withdrawal of life support therapy
8.4.2 Role of healthcare professionals
8.4.3 Expectations of patients and families
8.4.4 Potential benefits of aligning donor and non-donor outcome
goals in withdrawal of life support therapy
8.5 DISCUSSION
8.6 CONCLUSIONS

33

34

34
35
37
37

38
39
40

42
42
43
43
44
45

46
47
51

52

54

54
55
58
59
60
62
64
65

67
69



9.0 FINAL THESIS CONCLUSIONS

10.0 SIGNIFICANCE AND FUTURE DIRECTIONS

12.0 REFERENCES

APPENDICES

APPENDIX A:
APPENDIX B:

APPENDIX C:

APPENDIX D:

APPENDIX E:

APPENDIX F:

SEARCH STRATEGIES FOR ELECTRONIC DATABASES

SAMPLE DATA ABSTRACTION TABLE

DEFINITIONS OF WITHDRAWAL OF LIFE SUPPORT THERAPY USED IN
INCLUDED STUDIES

LIST OF PILOT STUDY VARIABLES ANALYZED

CoPrY OF RESEARCH ETHICS BOARD APPROVAL LETTER FOR
SECONDARY DATA ANALYSIS

DATA ABSTRACTION TOOL USED FOR LIFE SUPPORT THERAPY
WITHDRAWAL PROTOCOLS

70

72

75

82
82
83

85

87

88

vi



Figures

Figure 1
Figure 2

Figure 3
Figure 4
Figure 5

Tables

Table 1
Table 2
Table 3
Table 4
Table 5
Table 6
Table 7
Table 8
Table 9

Table 10
Table 11

LIST OF TABLES AND FIGURES

Schematic diagram of example life support therapy withdrawal process
Conceptual diagram of role of withdrawal of life support therapy process in
DCD

Flow diagram of review search strategy

Flow diagram of patients included for analysis

Framework of components of withdrawal of life support therapy

Studies included in review of withdrawal of life support therapy processes
Patient characteristics of articles included in review

Order of interventions withdrawn

Drugs administered during the process of withdrawal of life support therapy
Patient demographics of included patients from DDePICt pilot study
Patient management prior to withdrawal of life support therapy

Airway management during withdrawal of life support therapy
Ventilation weaning during withdrawal of life support therapy
Administration of analgesics/sedation during withdrawal of life support
therapy

Time from initiation of life support therapy withdrawal to death
Description of withdrawal of life support therapy protocols

20
40
59

22
24
26
27
41
41
42
43
44

45
46

vii



SUMMARY OF CONTRIBUTIONS

Primary Author: Amanda van Beinum, MSc Epidemiology Thesis Candidate, University

of Ottawa Department of Epidemiology and Community Medicine.

Amanda has completed the required one year of course credits for her MSc and written the
entirety of this thesis project as primary author. With guidance and input from the thesis
committee, Amanda created and designed all three components of this project. She is the
primary author on all three manuscripts and is taking responsibility as submitting and
corresponding author on all submitted papers. Submission of the manuscripts presented here
are currently pending acceptance of the original Determination of Death Practices in
Intensive Care Units pilot study manuscript, with anticipated submission in January 2014.
Amanda has also presented this thesis work in the form of a scientific poster at both the
Canadian Society for Epidemiology and Biostatistics Biennial Conference and Student

Conference in St. John’s Newfoundland in June of 2013.

viii



1.0 INTRODUCTION

Organ transplantation offers one of the only cures for end stage organ failure to
millions of patients worldwide. Transplantation procedures provide chronically ill
patients a chance to return to their prior quality of life and significantly reduce morbidity
and mortality. Unfortunately, wait lists for solid organ transplants continue to prevent a
large number of those in need from accessing this lifesaving treatment. The number of
people requiring organs continues to surpass the available organ supply in almost all
countries and healthcare systems. Unequal supply of organs for transplantation results in
poorer health outcomes for disadvantaged and increasingly chronically ill populations,
and can also encourage unethical practices such as organ trafficking (1). Deficiencies in
the supply of organs from deceased donors causes an increased reliance on donations
from living relatives, posing unnecessary health risks to healthy persons and further
heightening the potential for exploitation (2). Improving the supply of organs from
deceased donors, and decreasing the overall demand for transplants have thus been
identified as important health research objectives worldwide (1). Processes surrounding
deceased organ donation present multiple potential target areas in which improvements in
efficiency, effectiveness, and social acceptability could help to increase the organ supply.
The withdrawal of life sustaining therapies is one such area of clinical practice with

potential impacts on organ donation and the broader scope of end of life care.

1.1 DONATION AFTER CARDIO-CIRCULATORY DEATH (DCD)
When deceased organ donation began with the transplantation of kidneys in the

1960s, all organs procured from deceased donors were obtained after donors were



declared dead using cardiovascular criteria, i.e. the cessation of circulation (3). During
the 1970s, an increasing number of organs were procured from patients declared dead
using newly developed neurological death criteria (3). Donors declared using
neurological criteria remained connected to breathing machines and other systemic
support systems even after a declaration of death, and organs procured from such patients
were of superior quality compared to those declared using traditional cardiovascular
criteria. With widespread acceptance of these new neurological death criteria and
expansion of donation after neurological death programs, donation after cardio-
circulatory death (DCD) largely fell out of fashion with transplant programs across the
western world (3). Up until the early 1990s, organ donation from patients declared using
neurological criteria was the only deceased donation practiced in many western countries.
Recently, growing numbers of patients on transplant waiting lists and
improvements in transplant procurement procedures for DCD organs have led to the
reappearance of this once overlooked method of deceased donation. DCD, also
sometimes referred to as “expanded category” or “non-heart beating” donation, offers
patients who do not meet criteria for neurological definitions of death the option to
donate. While only about 2% of all hospital deaths are confirmed neurologically dead (4),
up to 90% of deaths in the intensive care unit (15% of all deaths annually) occur after
controlled withdrawal of life support therapy leading to cardio-circulatory death (5-7).
With substantially increased numbers of patients potentially eligible for this method of
organ donation, donation after cardio-circulatory determination of death has the potential
to significantly increase the number of potential donors, some estimate by up to 30% (8-

11).



Potentially eligible DCD patients are most commonly first identified in the
intensive care unit where they are comatose and maintained on life support therapy. The
patients are critically ill, but have not been identified as meeting criteria for neurologic
determination of death. Families are approached for consent for DCD organ donation
only after a decision has already been made by the family and treating physician to
change the goals of patient care from curative to maintenance of patient comfort only. In
these patients, the care team and family have agreed that further life sustaining therapy is
unlikely to change patient outcomes, and the best option for the patient is to withdraw
any invasive medical interventions. Once families have consented to organ donation,
withdrawal of life support therapies begins. Life support therapy, also referred to as “life
support treatment”, “life-sustaining therapy,” and “life-sustaining treatment,” consists of
a combination of medical interventions including both drugs and therapeutic
technologies. Life support therapy is used to artificially maintain circulation and
respiration in critically ill patients unable to sustain these vital functions on their own.
During the withdrawal of life support therapies, breathing tubes, oxygen support, and
other life support therapy modalities such as hemodialysis are removed in an order and

manner decided upon by the treating care team (Figure 1).
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Figure 1 — Schematic diagram of example life support therapy
withdrawal process

Mechanical ventilation, a combination of machines, tubes, and oxygen support
used to provide artificial respiration for critically ill patients, may be stopped completely
if patients are extubated (i.e. have breathing tube removed). For some patients,
mechanical ventilation may be weaned gradually, or continued, depending on the severity
of illness or requests from family. Therapeutic medications such as vasoactive drugs
(used to maintain blood pressure), anti-arrhythmic drugs (used to maintain a normal heart
rhythm), and diuretics (used to maintain fluid balance) are stopped during the withdrawal
of life support therapy. Analgesics and sedatives (also referred to collectively as “comfort
medications”) are maintained and may be increased during the withdrawal of life support
therapy to minimize pain and discomfort.

The general process of withdrawal of life support therapy is common for both
non-donor and donor patients in the intensive care unit in cases where a decision to
change the goals of care from curative to “comfort only” has been made. The exact
process, including if, how, and when certain interventions are withdrawn is decided by

the treating care team, sometimes with input from the patient’s family. For patients who



wish to donate organs through DCD, it is imperative that death is declared no more than
1-2 hours after the start of life support therapy withdrawal in order to ensure sufficient
organ quality (12). A surgical team is assembled and waits in the operating room for a
declaration of death to be made so organ procurement can proceed in a timely manner. So
far, DCD processes have been utilized to procure kidneys, livers, lungs, and hearts in

eligible and consenting patients (13, 14).

1.2 CONTROVERSY AND CONCERNS WITH DCD PROCESS

Although DCD programs offer a greater number of potential donors the option to
donate and could substantially increase the number of available organs, their acceptance
and implementation has not been universal (15). DCD continues to be hindered by a
number of concerns regarding the ethical and practical components of the process.
Patients, healthcare workers, and the public have raised concerns regarding the quality of
organs procured via DCD (16), the uncertainty in predicting which patients will proceed
to successful donation (17), the quality of end of life care for DCD donors (18), and the
role of healthcare professionals in the DCD process (19). In particular, questions abound
regarding whether DCD satisfies moral principles of organ donation, and whether organs
procured are safe and usable for transplantation. These concerns are situated in the larger
ethical-legal context of organ donation practices, economic pressures to reduce the
burden of disease and limit black market profits, as well as the philanthropic goal of
improving the lives of persons with end stage organ disease. Addressing these concerns

is a major focus of research in the field of DCD.



1.2.1 DCD and the “Dead Donor Rule”

A major underlying principle of all deceased organ donation is the “dead donor
rule”, an ethical and moral understanding that donation processes should not be the cause
of death for organ donors (20). To ensure adherence to this rule, clear and consistent
criteria used for the declaration of death are necessary. For organ donors, criteria for
either cardiovascular or neurological death are used. Criteria for the neurological
definition of death have been outlined and accepted, but agreement on a clear definition
of the criteria for cardiovascular death is still forthcoming in the medico-legal community
(21). While debate over the correct definition of cardiovascular death ensues, DCD
programs across the world have adopted slightly different definitions of when death is
determined to occur and thus the timing of when organ procurement can proceed (22).
Acceptance of DCD programs has been considerably affected by the ongoing uncertainty
surrounding definitions of cardio-circulatory death and whether the DCD process
acceptably satisfies the dead donor rule.

As an extension of the dead donor rule, consensus for organ donation practice is
that processes of organ procurement should be kept separate from patient care (20). DCD
protocols recommend the responsibility of patient and donor care are delegated to
separate care teams, and that withdrawal of life support therapy be carried out with the
best interests of the patient, rather than with organ donation goals in mind (12). Concerns
over whether this separation actually occurs in practice have become a barrier to

acceptance of DCD protocols in some cases (19, 23).



1.2.2 The DCD process and organ quality

Originally, DCD practice was replaced due to the suboptimal quality of organs
procured compared to those obtained through donation after neurological declaration of
death. Not surprisingly, organ quality remains a central concern for those critical of DCD.
While technological and pharmacological medical advances have made the process of
organ procurement more advanced and precise than ever before, fundamental differences
exist between DCD and the better-known, procurement after neurological declaration of
death. Donors can be declared dead using neurological criteria for death while they
remain connected to life support modalities that maintain circulation and oxygenation to
organs. Once death has been declared in these donors, organs can be procured with
almost no interruption in organ perfusion, resulting in high quality organs comparable to
those obtained through living kidney, liver, and lung donations (3).

DCD donors are not declared using neurological criteria, but instead are
determined to be dead using clinical cardiovascular criteria such as the absence of a pulse
and the inability to detect an arterial wave form using invasive arterial monitors (12). In
most DCD donors, this death occurs as a result of a controlled withdrawal of life support
therapy; the removal of breathing machines and drugs that maintain blood pressure. As
part of the withdrawal process, breathing slows and blood pressure gradually drops until
it ceases to sustain life. A natural side effect of the dying process is a decline in adequate
organ perfusion. The process of withdrawal of life support therapy gradually deprives
organs of oxygen. The longer the dying process, the more oxygen deprived organs
become, and the larger the amount of potential ischemic damage they suffer as a result.

Ischemic organ damage is difficult to measure directly, so the length of time from



beginning of life-support therapy withdrawal to death is used as a proxy estimation of
oxygen deprivation. Most DCD protocols stipulate a maximum time limit from the start
of life support therapy withdrawal to the declaration of death, beyond which organs are
deemed unusable for transplantation (12, 24, 25). Time limits vary between centers and
between countries, and are different depending on the organs to be procured (12). A
significant challenge with DCD is predicting which patients will meet the time limit cut
off for organ donation eligibility and which will be “donation failures”. Current
prediction algorithms focus on baseline assessments of patients and often fail to include
the withdrawal of life support process as an important variable (26). Though some have
shown promise, few have been validated, and many lack the sensitivity and/or specificity
to accurately identify successful donors (27-30). Additionally, concern remains regarding
whether organs procured from patients with a longer time from initiation of life support

therapy withdrawal to death retain enough function to be used for transplantation.

1.3 CENTRAL ROLE OF WITHDRAWAL OF LIFE SUPPORT THERAPY
A common theme for many of the concerns with DCD is the process of
withdrawal of life support therapy itself, a process which occurs for all donors and

potential donors identified in the intensive care unit (Figure 2).
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Figure 2 — Conceptual diagram of role of withdrawal of life support therapy processes in
DCD

Withdrawal of life support therapy encompasses a large number of decisions
made in the last hours of a patient’s life. The process has the potential to impact both time
to death and physiologic stability of the donor during the dying period, both of which can
influence donation success (12, 25, 31). Through their impact on length of ischemia, the
trajectory and location of dying may also impact organ functionality after procurement,
another important outcome in organ donation (25, 32-34). In addition to playing a major
role in DCD, the process of withdrawal of life support therapy is a significant
contributing factor of end of life care quality outcomes such as patient comfort and
family satisfaction with care (18, 35). Withdrawal of life support therapy constitutes the
final clinical treatment pathway where healthcare professionals who have been caring for
patients prior to a decision to change the goals of care may transition into an alternative
or additional position of caring for a potential organ donor and assisting with
transplantation protocols. For cardio-circulatory deceased donation, the process of life
support therapy withdrawal plays a central role and is inextricably tied to ongoing

concerns about the DCD practice.




14 KNOWLEDGE GAP IN PROCESS OF WITHDRAWAL OF LIFE SUPPORT THERAPY

Despite having both a central role in DCD and comprising a key component of
quality critical care, limited research has been completed on the process of life support
therapy withdrawal. The Society of Critical Care Medicine describes withdrawal of life
support therapy as comprised of two processes: the decision to withdrawal medical
interventions and switch to comfort care, and the “actions that are taken once this shift in
goals has been made” (36). Over the past decade, the medico-legal community has
focused intensely on the ethical and clinical discussions necessary for making the
decision to withdraw medical interventions (36-38). General consensus exists about the
need for clear communication, documentation, and ethical considerations in the decision
to withdraw life support therapy, especially for patients whose families additionally
consent for them to become organ donors. The second, “action” part of the process of
withdrawal of life support therapy has been considered in less detail, and a number of
questions pertaining to what should occur during the removal of specific life support
modalities remain unanswered.

Once a decision to withdraw life support therapy is made, the process of
withdrawal of life support therapy can be further divided into ethical considerations, and
actual physical actions or inactions of removing medical interventions and titrating drugs.
The ethical considerations of adequate pain relief during the dying process have been
widely discussed in the literature, resulting in the accepted concept of “double effect”
(12). Most practitioners have agreed that administration of pain medications as required is
warranted during the dying process, even if the same doses of drugs could lead to

respiratory depression and death (35). Questions regarding which drugs should be used,
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in what amounts, and when, have yet to be answered. Whether this concept remains well
accepted in cases of DCD donation is also a key consideration.

A number of empirical studies exist describing practices of withdrawal of life
support therapy in intensive care units worldwide (39-42), but consensus on exactly how
to withdraw life-sustaining therapies in usual practice has been comprised mainly of
vague recommendations based on expert opinion (35). Recommendations for processes of
withdrawal of life support therapy in potential organ donors are even scarcer, and usually
refer practitioners to the use of “standard care practices” (12, 26). A lack of consensus
about optimal practices for processes of life support therapy withdrawal may lead to
increased stress in healthcare workers and patient families at the bedside (15, 19). Since
the order of life support therapy withdrawal is at least conceptually associated with time
to death, bedside staff may feel apprehensive about removing certain life support
modalities for fear of the perception that they are hastening death and potentially
violating the ‘dead donor rule’. Anxiety over the perception of hastening death may be
even more pronounced in healthcare workers caring for organ donors, and has the
potential to impact the quality of end of life care (43, 44). Current studies provide a
cursory description of key interventions removed, but few link processes of life support
therapy withdrawal with important outcomes in addition to patient death. A significant
amount of detail and guidance is missing from this central component of end of life care
processes for both donors and non-donors in the intensive care unit. Further information
about the process of withdrawal of life support therapy has the potential to impact end of

life care for all patients in the intensive care unit, both donors and non-donors, as well as

11



to improve comfort levels with and perhaps uptake of DCD protocols by helping to
assuage concerns about the donation process.

No current formal consensus exists about the best way to withdraw life-sustaining
therapy, in what order, or with what complement of drug dosing, and considerable
variability exists in clinical practice. Knowledge of present variability and scope of
practice will help to inform future policy and help to guide discussion about what
processes are acceptable when DCD donation is a goal after life support therapy

withdrawal.

2.0 GOALS AND OBJECTIVES OF THE STUDY

Withdrawal of life support therapy plays a central role in the process of DCD but
remains vaguely described in the literature. The overarching goal of this project was to
contribute to a clearer definition and understanding of the process of withdrawal of life
support therapy as it relates to both standard practices in the intensive care unit and organ
donation after cardio-circulatory declaration of death. The first objective of the project
was to describe the most common process of life support therapy withdrawal in adult
intensive care units according to currently published literature, including an exploration
of the most common time sequences, medications, and modes of life-support therapies
withdrawn. Our second objective was to analyze observations of actions taken during
withdrawal of life support therapy as it occurs in selected Canadian intensive care units,
creating a detailed description of time sequences and resulting in a conclusion about
common patterns of life support therapy withdrawal on a regional and national level. Our

final project objective was to identify and examine the goals of life support therapy
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withdrawal for non-donor patients, compared to the goals of life support therapy
withdrawal for DCD donors, and consider qualitatively how aligning these goals may

benefit all participants in end of life care.

3.0 METHODOLOGY

To meet the goals and objectives of this exploration of withdrawal of life support
therapy we undertook a three-part thesis project in manuscript form. Three separate but
interlinked projects were designed and completed with each part informing the design of
the next. At each stage of the project, we considered our results and re-assessed the most
effective manner to proceed with future work. Each subsequent project was created out of
the knowledge gap highlighted by our prior research.

The manuscript model was utilized due to the relatively new nature of the DCD
topic and the interest of the global medical and ethical community in further information
and discussion about the DCD process. Publications on the role of processes of life
support therapy withdrawal in DCD are timely given recent incentives and
encouragement by North American governments to include DCD protocols within the
healthcare system (11), and improve organ transplantation programs (45). The
completion of a manuscript-based thesis ensures that findings about the role of processes
of life support therapy withdrawal in DCD will be disseminated in a timely manner to the

broader community.
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3.1  PROJECT LAYOUT

The thesis is comprised of three stand-alone manuscript papers that also
complement one another. Each paper completes one objective of the thesis through the
exploration of several sub-objectives. The manuscripts are presented with complete
individual abstracts, introductions, methodologies, and discussions. The manuscripts
presented as part of this thesis have had additional detail added to methods and results
sections for clarity and comprehensiveness. Between manuscripts follows a reflection of
findings and a discussion of how new information gained through each body of research
was used to shape subsequent projects. Following all three papers is a final reflection of
the findings and a discussion of how results from this project will be used going forward

in organ donation research in Canada.

4.0 PARTI-PATTERNS AND VARIABILITY IN THE OPERATIONAL
PROCESS OF WITHDRAWAL OF LIFE SUPPORT THERAPY: WHY IT
MATTERS FOR DONATION AFTER CARDIO-CIRCULATORY DEATH

4.1  ABSTRACT

Objective: DCD has the potential to increase the availability of organs for
transplantation. Concerns surrounding violation of the “dead donor rule” and the potential
for overlap between end of life care and actions to facilitate organ donation eligibility
hinder uptake of this practice. We conducted a structured review to examine the physical
process of withdrawal of life support therapy in standard intensive care unit practice. The
purpose was to describe a common practice of withdrawal of life support therapy in non-
DCD patients and consider its relationship to DCD in terms of modifying time to death

and preserving the moral principle of the dead donor rule. Data Sources: Electronic
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journal databases were searched from date of first issue of each journal until October
2012. Study Selection: Original research articles describing the physical process of life
support therapy withdrawal in North American, European, and Australian intensive care
units were included. Data Extraction: For included papers, we extracted operational
definitions of life support therapy withdrawal, descriptions of life support modalities
withdrawn, order of life support therapies withdrawn, drugs administered, and timing
from life support withdrawal until death. Data Synthesis: 14 papers met inclusion
criteria. Definitions of life support therapy withdrawal varied between studies and
focused on withdrawal of mechanical ventilation. Two studies did not present an
operational definition of withdrawal of life support therapy processes. All 14 studies
described different aspects of the process of life support therapy withdrawal and
measured different time periods leading up to death. Staggered patterns of life support
therapy withdrawal were reported in all studies describing order of withdrawal of life
support modalities, with vasoactive drugs withdrawn first followed by gradual
withdrawal of mechanical ventilation. Processes of life support therapy withdrawal did
not seem to influence time to death. Conclusions: Defined time periods and interventions
removed as part of life support therapy withdrawal are not consistent between reports; a
description of the average life support therapy withdrawal process was not possible. A
clearer definition of the practical process of life support therapy withdrawal and when it
begins is necessary before robust comparisons between withdrawal of life support therapy

and DCD protocols can be made.
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4.2 INTRODUCTION

The severe shortage of organs urgently needed for transplantation remains an
international problem. People across the globe must wait months or years before getting
transplant therapy they need (46). The shortage persists due to both a lack of eligible
donors and inefficiencies of the organ procurement system. Traditional organ donation
from deceased donors has focused on patients who have been declared “brain dead”
according to specific neurological criteria, but brain death is rare, comprising only 2% of
hospital deaths (3, 4). In contrast, patients who are comatose on a ventilator but do not
meet specific brain death criteria represent a large pool of potential organ donors. These
patients are declared dead according to cardio-circulatory criteria that confirm the
irreversible cessation of respiration and pulse after controlled withdrawal of life
sustaining medical therapy. According to some estimates, these patients comprise up to
20% of all hospital deaths and could increase the number of available organs by 10-30%
(5, 11).

Despite its potential to improve the shortage of organs, widespread acceptance of
DCD has been slow. Concerns have focused on whether the “dead donor rule”, a central
principle in organ donation requiring deceased donors to be declared dead before any
organ procurement process begins (3), is upheld during DCD. As part of the “dead donor
rule”, organ procurement actions are to be kept separate from the withdrawal of life
support therapy; patients should not have interventions given or withheld solely for the
purposes of organ donation (13). Withdrawal of life support therapy must therefore be
completed according to “standard practice”, and the patient declared dead before organ

procurement can proceed. Though the process of life support therapy withdrawal is to be
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kept separate from DCD, it has an impact on whether patients will be eligible to donate
by influencing how and when they die (47). In some cases the time between initiation of
withdrawal of life support therapy and death is too long, causing organs to sustain
ischemic damage and patients to be excluded from donating (12). “Donation failure” may
occur in up to 40% of all potential DCD donors (25), resulting in lost resources and
disappointment for families (13).

The standard practice of life support therapy withdrawal is important for both the
moral integrity of the dead donor rule and for determining eligibility of patients for DCD.
Guidelines for the process of withdrawal of life support therapy during DCD could help
provide clearer standards and encourage uptake of DCD protocols in addition to
decreasing donation failure. The process of life support withdrawal has a key role in DCD
but has not been well described in the literature.

The objective of this review is to describe the most common process of life
support therapy withdrawal in adult intensive care units according to currently published
literature. The questions of interest include 1) What life support modalities are most
commonly withdrawn in the intensive care unit, 2) What is the most common sequence of
life support therapy withdrawal, 3) What drugs are given in the last few hours of life, and
in what doses, and 4) What is the average time to death after the withdrawal of life

support therapy?
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4.3 METHODS

4.3.1 Search strategy and selection of studies

Three electronic databases, MEDLINE® (1946 to October 2012), EMBASE®
(1947 to October 2012), and EBM Reviews (1991 to October 2012), were searched for
articles using MESH and non-indexed keywords related to four main concepts: intensive
care units, healthcare practice patterns, life support care, and the withholding and
withdrawal of life sustaining technologies (a complete list of search terms used is
presented in Appendix A). Results were restricted to English language papers only. No
publication date limit was set. Grey literature was searched through a targeted strategy by
examining publications from the following national organizations involved in DCD and
end of life care: Canadian Medical Association, Canadian Critical Care Society,
American Medical Association, Society of Critical Care Medicine, Institute of Medicine,
Trillium Gift of Life Network, World Health Organization, World Medical Association,
European Society for Organ Transplantation, European Society of Intensive Care
Medicine, and the National Institutes of Health. A hand search of reference lists was also

done.

4.3.2 Data extraction

Papers were included if they focused on adult patients in an intensive care unit,
described any physical processes of life support therapy withdrawal, and took place in
North America or in countries with comparable medical practice and socio-demographic
patterns (i.e. Western Europe, Australia). We included all publication types. Articles

were excluded during a detailed title and abstract review if they did not include direct
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quantitative observations of the physical processes of life support therapy withdrawal. A
screen of full articles was completed for articles that could not be excluded based on titles
or abstracts. One reviewer (AvB) was responsible for determining inclusion eligibility at
all stages using a consistent checklist. We wanted our description of current life support
therapy withdrawal practices to be broad and inclusive, and did not look for effect size or
make practice recommendations as part of this review. Further, the nature of this topic
requires the use of observational studies, which are less likely to be considered
methodologically robust using conventional rating methods. As no previous review has
been completed on the topic, we considered that more benefit would be gained by
including all relevant and comparable publications regardless of study quality.
Methodological strength of articles was therefore not assessed as part of the eligibility
determination for articles. Data was extracted to summary tables using a consistent data
collection tool (A sample data extraction table can be found in Appendix B). The articles
were grouped according to reported measures of withdrawal of life support therapies.
Category-specific data abstraction tools were created and used to collect data for these

subgroups.

4.4 RESULTS

The search strategy retrieved 2446 citations after deletion of duplicates (Figure 3).
59 articles met inclusion criteria based on abstracts and were selected for full review.
Further appraisal of full texts removed 46 not relevant to the research question. The most
common reasons for non-relevance in papers were: related to pediatric or neonatal

intensive care units, focus on decision making process of life support withdrawal, no
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direct quantitative observations of the physical process of life support withdrawal. Of
papers that met inclusion criteria, one review article and two papers based on similar
study populations were excluded (7, 48, 49). Four articles were identified through a

reference scan. A final 14 original papers were included (Table 1).

2872 potentially relevant citations

A 4

426 duplicates
excluded

A 4

2446 selected for further review

2387 excluded based
on lack of relevance

A 4

A 4

59 papers selected for detailed
review — full text acquired

49 citations excluded
46 not relevant
1 review article
2 duplicate
study
population

A 4

4 citations included
from reference lists of
selected citations

A

\4
14 articles included in review

Figure 3 — Flow diagram of review search strategy
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Nineteen publications were identified through the targeted Grey Literature search.
Most were ethical/legal statements regarding the moral principles of life support therapy
withdrawal; others were consensus documents for decision making in life support therapy
withdrawal processes based on expert opinion. None of the publications made available
by recognized institutions presented quantitative evidence of the process of life support

therapy withdrawal and therefore none were selected to include for this review.

21



Table 1: Studies included in review of withdrawal of life support therapy processes

Author,

Study setting (Number of

Reference Year Country hospitals, type) Design N
Smedira et United
al (50) 1990 States 2M/S, U PC 115
Wilson et United
al (51) 1992 States 2M/S, U PC 44
Wood and
Martin (52) 1995 Canada 1 M/S, U RCR 71
KZT I(l;l;l)et 1997 Canada 2 M/S, 1 trauma center, U RCR 293
Keenan et 3M/S,U PC with ~30% data
al (41) 1998 Canada 6 M/S, C retrospective 292
Hall and
Rocker 2000 Canada 2M/S, U RCR 174
(54)
Esteban et )
al. (55) 2001 Spain 6 M/S, U PC 221
Ferrand et
2001 France 148 M/S, U PC 807
al. (40)
Rockeret  »n04  Canada 6 M/S, U PC 206
al (56)
Chan et al United
(39) 2004 States 1 trauma center, U RCR 75
Gerstel et United 2M/S, U
al (57) 2008 States 12 M/S, C RCR >84
White et al United .
(42) 2009 States 1 medical, U RCR 78
Bloomeret 51 A ustralia 1 M/S, U RCR 70
al. (58)
Wind et al. Netherland  Country-wide, any with potential
(29) 2012 s DCD patients PC 211

PC, prospective cohort; RCR, retrospective chart review; M/S, medical/surgical; U, university

hospital; C, community hospital

“ Number of intensive care unit patients in study who had life support therapy withdrawn
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4.4.1 Study characteristics

Within the 14 papers included for review we focused on four main observations
relating to the process of life support therapy withdrawal: life support treatment
modalities withdrawn, order of life support treatment modalities withdrawal, drugs
administered, and timing from life support therapy withdrawal until death. Three of the
14 papers (21%) included all 4 categories (52, 53, 56). Most articles (12 of 14 — 86%)
described processes of life support therapy withdrawal in non-DCD patients.

All studies included at least one university-affiliated hospital; three studies (21%)
included community hospital intensive care units (50, 52, 53). Mean patient age and
Acute Physiology and Chronic Health Evaluation IT (APACHE II) scores were similar for
articles that reported them (Table 2). Primary reasons for admission were
medical/surgical diagnoses. Chan et al. (39) and Wind et al. (29) reported more
neurologically injured and/or surgical patients. Smedira et al. (50) included brain-dead

donors and Wind et al. (29) included cardio-circulatory death donors in their population.
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Table 2: Patient characteristics of articles included in review

APACHE II ICU length of stay, days

Study Age, years score (range)
Smedira et al (50) 51+23 - 11+ 13, (<1 -93)
Wilson et al (51) - - 8.9, (1-67)°

Wood and Martin (52) 66.5+12.2 26.0 + 8.4 7.6+6.9
Keenan et al (53) 62.7+16 254+7.8 9.8 £22.2 (<1 —-247)
Community ICU: 64.0 + Community ICU: 4.86 +
10.1 8.37, (1-63)
Keenan et al (41) University ICU: 67.4 + - University ICU: 7.39 +
16.6 16.08, (1-177)
Hall and Rocker (54) 65 16 25+ 9 7.0,(3.5-8.5)
Esteban et al. (55) 70 (59-76)* - 8 (2-6)“
Ferrand et al. (40) 72 (62-78)* -- 8 (3-19)“
Rocker et al (56) 67.8+14.6 25874 7.8 days (4.2-13.4)“
Chan et al (39) 9 +19 . 4, (1-82)
Gerstel et al (57) 72.4+£14.0 - 4, (1-75)
White et al (42) 64+ 16 -- 14 +43
Bloomer et al. (58) 69.3 27.3 3.67
Wind et al. (29) 52+ 13 -- (1-30)

All data presented as mean £SD except * presented as ranges.
APACHE II, Acute Physiology and Chronic Health Evaluation II score; ICU, intensive care unit.
“ Length of stay prior to initiation of withdrawal of life support therapy

4.4.2 Definitions of processes of withdrawal of life support therapy

The included studies presented a range of operational definitions of the process of
withdrawal of life support therapy (presented in Appendix C — Definitions of process of
withdrawal of life support therapy used in included studies). Five articles (36%) separated
observations of withholding versus withdrawal of life support therapy (40, 50, 52, 53,
58). We combined values reported in these articles to represent “withheld” and

“withdrawn” interventions as a single process, withdrawal of life support therapy.
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Three studies (21%) used withdrawal of mechanical ventilation as the start of life
support therapy withdrawal (39, 42, 51). Just under half (43%) incorporated additional
“life sustaining” technologies such as dialysis and vasoactive drug support in their
definitions (40, 41, 53, 54, 57, 58). Two studies (14%) did not outwardly define
“withholding or withdrawal” of life support therapy (29, 50), and three studies (21%)
included an expectation of patient death as part of their definition (52, 54, 55). A “do-not-
resuscitate” order was included as part of the definition of life support therapy withdrawal

processes in two studies (41, 53).

4.4.3 Description of life support treatment modalities withdrawn

Twelve of the included articles (86%) reported the numbers and type of life
support treatment modalities withdrawn (41, 42, 50, 52-54, 56, 57). Four articles (33%)
reported baseline life-sustaining therapies given before or at the time of life support
therapy withdrawal. Patients were on an average of 3 (range 1-6) life-sustaining therapies
at the time life support therapy withdrawal was initiated (56, 57). Mechanical ventilation
was the intervention most commonly withdrawn, with 68 — 85% of patients undergoing
some form of reduction of artificial respiration. Rates of withdrawal of mechanical
ventilation were lower (20 — 42%) in one Australian and two European studies (40, 55,
58). In Ferrand et al.’s descriptions withdrawal of life support therapy in France, 6% of
the 534 intubated and mechanically ventilated patients were extubated (40).

The proportion of patients undergoing withdrawal of drugs used to maintain blood
pressure (vasoactive drugs) varied among 9 studies that recorded this variable.

Withdrawal of vasoactive drugs was reported for 26 - 100% of the sampled populations.
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Hall & Rocker (54) reported 15% of patients in their study remained on blood pressure
support with vasoactive drugs at the time of death. Five studies reported the percentage of
nutritional support therapies withdrawn, which ranged from 10 — 31% of patients
undergoing life support therapy withdrawal (40, 52, 53, 55, 58). Withdrawal of renal
replacement therapy occurred for 1 — 38% of patients in 6 studies recording this variable

(40, 50, 52, 53, 55, 58).

4.4.4 Order of life support treatment modalities withdrawn

Four of fourteen articles (29%) measured the order of life support treatment
modalities withdrawal, shown in Table 3 (52, 53, 56, 57). All 4 noted a staggered pattern
of life support therapy withdrawal; Rocker et al (56) reported more staggered life support
therapy removal patterns while Gerstel et al (57) observed more patients to undergo a
simultaneous withdrawal of life support therapies. All four articles noted vasoactive
drugs to be withdrawn prior to mechanical ventilation. Gerstel et al. (57) reported
dialysis, hydration, and nutritional interventions were withdrawn prior to vasoactive

drugs.

Table 3: Order of interventions withdrawn

Authors, Reference Sta}fagzéi xfgg?‘? al Order of interventions withdrawn ¢
Wood and Matrtin (52) Yes VP, O, support, MV
Keenan et al (53) Yes VP, O, support, MV
Rocker et al (56) Yes -
Gerstel et al (57) Yes RRT, hydration, nutrition, VP,

laboratory tests, MV

VP, vasoactive drugs; MV, mechanical ventilation; RRT, renal replacement therapy
“ order from first to last intervention withdrawn preceding death
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4.4.5 Drug administration during withdrawal of life support therapy

Eleven of 14 (79%) articles included observations of drugs administered during
life support therapy withdrawal (29, 39, 40, 42, 50-54, 56, 58). Between 40 to 80% of
patients received sedative and/or analgesic medication during the process of life support
therapy withdrawal (Table 4). The most commonly given medication was Morphine (a
type of analgesic), administered to over 50% of patients in 7 of 11 studies capturing data

on drug administration.

Table 4: Drugs administered during the process of withdrawal of life support therapy

5 ,
Number (%) of patients Number (%) of patients given

Authors, Reference N on analgesics and/or .
. morphine
sedatives
Smedira et al (50) 115 68 (70%) NR
Wilson et al (51) 44 33 (75%) 31 (70%)
Wood and Martin 71 NR 52 (73.2%)
(52)
Keenan et al (53) 293 NR (86%) NR (86%)
Hall and Rocker 174 NR 125 (71.8%)
(54)
Ferrand et al. (40) 807 344 (43%) NR
Chan et al (39) 75 63 (84%) NR (90%)
Bloomer et al. (58) 70 46 (66%) 41 (59%)
. 43% on sedatives o
Wind et al. (29) 211 51% analgesics NR (45%)
Rocker et al (56) 206 NR NR (57.8%)

NR, not reported

Three (27%) studies noted increased doses of sedatives/analgesics during life
support therapy withdrawal (39, 51, 54), while 2 (18%) studies reported no significant
changes in drug dosing at the end of life (42, 56).

Chan et al. (39) observed mean Morphine doses given by physicians ranged from

1.4+ 4.7 mg/h to 12.4 + 30.2 mg/h. No other studies measured individual physician
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dosing. Two articles reported use of muscle relaxants during the process of life support
therapy withdrawal (51, 54). Wilson et al. (51) observed 9% of their patients given
pancuronium or vecuronium at the time of life support therapy withdrawal for
maintenance of adequate ventilation. Hall & Rocker (54) reported 14% of patients in their

study received muscle relaxants during life support therapy withdrawal.

4.4.6 Time to death after withdrawal of life support therapies

Times to death after withdrawal of life support therapies ranged from under 1
hour to over 2 days as presented in 12 of the 14 (86%) papers (29, 39, 41, 42, 51-53, 55-
58). Five of twelve studies (42%) reported no significant differences in time from life
support therapy withdrawal to death between patients having different doses of sedatives
(29, 51), simultaneous versus staggered patterns of life support therapy withdrawal (56),
extubated versus non extubated patients (29), and whether life support therapy
withdrawal took place in an intensive care unit or a long term care home (42). Three of
twelve (25%) articles reported life support therapy withdrawal process characteristics
including location of hospital (community vs. teaching), doses of benzodiazepines, and
family size increased time from life support therapy withdrawal to death (39, 41, 57).
Four of twelve articles (33%) did not compare time to death by any characteristics (52,

53, 55, 58).

4.5 DISCUSSION

This review identified 14 papers describing the process of life support therapy

withdrawal for non-DCD and potential DCD patients in adult intensive care units in
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North America, Europe, and Australia. To our knowledge, it is the first review of
standard processes of withdrawal of life support therapies. Most articles described a
stepwise process of life support therapy withdrawal involving titration of vasoactive
drugs followed by ventilator weaning. Rates of extubation were variable between studies,
with lower rates of ventilation withdrawal and extubation reported by studies in Australia
and Europe. Sedatives and analgesics were maintained during life support therapy
withdrawal in most cases, with some articles reporting an increase in dosing towards the
time of death. Time from life support therapy withdrawal to death varied and was not
obviously related to any life support therapy removal patterns. However, inconsistencies
in measurements between studies made it difficult to come to any meaningful conclusions
regarding possible relationships between patterns of life support therapy withdrawal and
time to death.

Observed patterns of processes of withdrawal of life support therapies in the
included articles are consistent with patterns described in physician practice surveys (59,
60). Of note, the pattern observed by Ferrand et al. (40) differed in that only 6% of
patients in their study were extubated.

The greatest variance between studies was between operational definitions of
withdrawal of life support therapy. Articles ranged in their definitions of which
interventions were included as part of the life sustaining therapies being withdrawn. Less
than half of the included studies considered life support modalities in addition to
mechanical ventilation as warranting observation in the withdrawal of life support
therapy process. Studies also differed in their interpretations of when processes of

withdrawal of life support therapy began, with most definitions vaguely outlined and two

29



studies not defining any clear starting point. Variation in how life support therapy
withdrawal was operationally defined resulted in each study measuring different aspects
of the process and reporting different outcomes. For studies with broad definitions,
withdrawal of life support therapy processes appeared more variable and resulted in
longer times from the start of life support therapy withdrawal to death. For studies with
narrow definitions of withdrawal of life support therapy processes, patterns seemed more
consistent between patients. How life support therapy withdrawal was defined in each
study influenced, in turn, how this action was carried out.

Observed variability could have been due to factors not intrinsic to the process of
life support therapy withdrawal. Included articles were published between 1990 and
2012, a period in which clinical practice in the intensive care unit has changed along with
what is considered medically, legally, and ethically acceptable practice. While all
included articles had at least one study center at a university-affiliated hospital, case
mixes differed between sites. One study specifically reported more neurologically injured
patients, which may have influenced how life support therapy was withdrawn since
neurological injuries require different approaches to life support treatments (39, 61). Not
all studies reported baseline proportions of patients requiring each life support treatment
modality. In addition, this review included articles from countries with different health
care funding structures and legislation surrounding life support therapy withdrawal,
which may have resulted in differences in practice. Indeed, lower rates of extubation were
observed in Ferrand et al.’s (40) observation of life support therapy withdrawal processes
in France compared to rates of extubation in North American intensive care units. Rates

of extubation in Bloomer et al.’s (58) Australian study were also lower than North
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America. This may be due to differences in decision-making surrounding life support
therapy withdrawal, influences of legislation and practice guidelines, or
economic/institutional differences between healthcare systems and personnel training
(62). Life support therapy is expensive, which could influence both timing of a decision
for life support therapy withdrawal and the processes that follow. It is unclear whether
differences between processes of life support therapy withdrawal are attributable to
underlying economic and social factors.

Variation in the definitions of processes of withdrawal of life support therapy is
also present in DCD prediction tools. DeVita et al. and Kaufman et al. both reported
associations between aspects of life support therapy withdrawal (withdrawal pattern and
drug dosing, respectively) and time to death in their populations, and yet neither article
describes an operational definition of the life support therapy withdrawal process (63,
64). Because the process of withdrawal of life support therapy remains undefined both in
descriptions of standard clinical practice and in DCD protocols, the line between life
support therapy withdrawal and the process of organ procurement will continue to be
blurred.

While differences in how withdrawal of life support therapy was completed did
not appear to influence the time to death (and therefore potential DCD eligibility) in these
studies, a firm conclusion cannot be made. Processes of withdrawal of life support
therapy were defined, observed, and measured dissimilarly amongst articles, making
meaningful comparisons using review data impossible. Keenan et al. (41) and Gerstel et
al. (57) reported longer times to death in community hospitals and for larger family sizes,

respectively, which could reflect a social element of the withdrawal of life support
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therapy process that impacts time to death. Chan et al. (39) observed higher
benzodiazepine doses increased time to death, a finding that has been repeated (63).
Consistent definitions and measurements of the process of withdrawal of life support
therapy are necessary before the impact of patterns of withdrawal of life support therapy

on time to death and DCD eligibility can be fully determined.

4.6  CONCLUSIONS

In summary, we identified 14 articles that described the physical process of
withdrawal of life support therapy, an aspect of intensive care that has been neglected in
published literature. Defining time periods and interventions that the life support therapy
withdrawal process encompasses are not consistent between reports, making an accurate
description of the average process difficult to produce. However, a broader range of what
is acceptable during withdrawal of life support therapy also results in the potential for
overlapping with DCD processes. At the least, a clearer, more universal agreement on
what constitutes the operational definition of life support therapy withdrawal and when
this physical process begins would allow for more robust comparisons between palliative
care and DCD literature. Further investigation into the physical processes of life support
therapy withdrawal in a more structured manner is needed in order to identify whether
true trends and patterns exist, and whether patient-centered patterns of life support
therapy withdrawal are compatible with DCD protocols aiming to optimize organ

viability.
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5.0 REFLECTION ON A REVIEW OF LIFE SUPPORT THERAPY
WITHDRAWAL AND FUTURE RESEARCH DIRECTIONS

The review of life support therapy withdrawal patterns in non-organ donors
provided useful background information for the remainder of the thesis project. To our
knowledge, it is the first review article summarizing the process of life support therapy
withdrawal in non organ donor patients. The paper highlights the lack of comprehensive
knowledge or direction regarding best practices of life support therapy withdrawal in
critical care, as well as the variation across hospital centers and countries. Over the
twenty-year period covered by included articles, the practice of withdrawal of life support
therapy remained highly variable and poorly defined for non-organ donors. While some
degree of commonality initially appeared consistent between observed processes
(vasoactive drugs withdrawn first followed by a reduction in mechanical ventilation), a
closer look revealed differences in definitions and time periods which meant compilation
of observations into an aggregated average was not possible. We hypothesized that an
exploration of observations of life support therapy withdrawal using a different study
design may be able to determine a clearer common pattern of life support therapy
withdrawal.

In the structured review, included papers presented only aggregate estimates of
what occurred during withdrawal of life support therapy, rather than the complexities of
individual data. Furthermore, descriptions of actions occurring during life support therapy
withdrawal, such as how mechanical ventilation was titrated and dosing of drugs
administered, were inconsistent and not well presented in the majority of articles. Taking
into account the conclusions from the review, we hypothesized that a common picture of

withdrawal of life support therapy patterns may become more apparent with additional
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information at the patient level. We further hypothesized that certain processes of life
support therapy withdrawal may be carried out due to individual patient characteristics
not identified at the aggregate, publication level. To explore these questions, an additional
examination of life support therapy withdrawal using individual patient data was

undertaken with the next part of the thesis project.

6.0 PART II - EXPLORATION OF WITHDRAWAL OF LIFE SUPPORT
THERAPY PROCESSES IN PARTICIPATING CANADIAN INTENSIVE CARE
UNITS USING DATA FROM A SMALL PILOT STUDY

6.1  ABSTRACT

Objective: Donation after cardio-circulatory death (DCD) has re-emerged as an option
for improving the organ supply. The process of DCD is strongly connected with the
process of withdrawal of life support therapy, a procedure in standard intensive care unit
practice care that remains vaguely explored in the literature. In addition to impacting
DCD success, the actions taken as part of life support therapy withdrawal have
implications for the quality of palliative care. We examined data from Canadian intensive
care units to explore current practices of life support therapy withdrawal in non-organ
donor patients and describe the variability in standard practice. Design: Secondary
analysis of observational data collected for the Determination of Death Practices in
Intensive Care pilot study. Setting: Four Canadian adult intensive care units. Patients:
Patients > 18 years in whom a decision to withdraw life support therapy was made and
for whom substitute decision makers consented to study participation. Organ donors were
not eligible for participation. Interventions: None. Measurements and Main Results:

Complete data on the life support modalities withdrawn, drugs administered, and timing
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of life support therapy withdrawal was available for 36 adult patients who had
participated in the pilot study. Patients’ age, illness severity, and level of consciousness
were comparable between sites. Withdrawal of life support therapy processes appeared to
follow a general pattern of vasoactive drug withdrawal followed by removal of
mechanical ventilation and extubation in most sites, but specific actions taken as part of
withdrawal of life support therapy varied. Approaches to extubation and weaning of
vasoactive drugs were not consistent. Protocols detailing the process of life support
therapy withdrawal were available for 3 of 4 sites and also exhibited differences across
sites. 42% of patients died in < 1 hour; median length of time to death varied between
sites. Conclusions: Standard practice of life support therapy withdrawal appears to differ
between the included Canadian sites. Variability in withdrawal of life support therapy

may have a potential impact both on rates of DCD success and quality of palliative care.

6.2  INTRODUCTION

The number of patients requiring organ transplantation as a treatment for end
stage organ failure is rising in Canada and across much of the globe (3, 46). In contrast,
supply of organs remains chronically inadequate (46). Donation after cardio-circulatory
death has re-emerged as an opportunity to improve organ availability. Controlled DCD
can occur in critically ill patients after a decision to withdraw life-sustaining therapies.

The process of life support therapy withdrawal plays an underlying role in the
success of DCD donations. In the period between the start of life support therapy
withdrawal and the declaration of death, organs are deprived of adequate oxygenation due

to gradual cessation of circulation. Oxygen deprivation of organs during the dying
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process can be detrimental to their functionality after procurement, and most DCD
protocols call for a focus on minimization of this time period (12, 24). The maximum
time acceptable between initiation of life support therapy withdrawal and death is
debated, with most protocols setting a cut off of 1 — 2 hours (12, 24, 25). Up to 40% of
potential DCD donors fail to successfully donate organs because they die outside this
window, a loss both for grieving families and waiting recipients (25). Recent research
suggests physiologic characteristics during the dying process may also have direct impact
on the functionality of recovered organs (33). The process of life support therapy
withdrawal can impact the timing of death as well as the physiologic profile of the donor
during the dying period, and has an underlying role in determining DCD success.

Withdrawal of life support therapy is also an important component of quality
patient care in the intensive care unit for donors and non-donors. The goal of palliation at
the end of life is a “good death” — one without undue suffering and in accord with patient
and family values (65). Actions completed during the process of life support therapy
withdrawal (removal of life support modalities, increased sedation/analgesia) are done
primarily to provide comfort to patients during the dying process. For organ donors, the
actions taken during withdrawal of life support therapy have the dual role of providing
comfort and influencing DCD eligibility. While administering sedation for pain relief has
been deemed ethically acceptable during withdrawal of life support therapy,
administering sedatives to achieve successful organ donation has not. Efforts to avoid the
perception of hastening death for the purposes of organ donation can lead to changes in
how life support therapies are withdrawn in organ donors (20, 47), contributing to

prolongation of the dying process and its associated suffering. An exploration of how
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quality end of life care can be integrated with optimal DCD eligibility has not yet been
undertaken.

Despite its seemingly critical role in DCD donation and for adequate palliation in
organ donors, the practical elements of the life support therapy withdrawal procedure
remain vaguely explored in the literature. Results of the few observational studies of life
support therapy withdrawal practices in non-DCD patients differ substantially in
operational definitions used, and the time periods and interventions measured (40-42).
Studies of DCD donation processes and DCD protocols focus on measuring, predicting,
and reducing oxygen deprivation of organs, but leave applied details of the withdrawal of
life support therapy process up to individual practitioners and often do not collect detailed
data on the process of withdrawal of life support therapy (63, 64).

The objective of this study was to describe and analyze the actions taken during
the process of withdrawal of life support therapy as it occurred in Canadian intensive care
units. Specifically, this study 1) described in detail the process of withdrawal of life
support therapy as it occurred in participating Canadian adult intensive care unit sites,
and 2) explored whether any common pattern of life support therapy withdrawal existed

between or within participating sites.

6.3 MATERIALS AND METHODS

6.3.1 The Determination of Death Practices in Intensive Care Units Pilot Study
(DDePICt)

The pilot study involved the prospective, continued monitoring of patients
undergoing withdrawal of life support therapies in the intensive care unit. Patients” whose

families or substitute decision makers consented to their participation had cardiovascular
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and respiratory monitoring continued for 30 minutes prior to and 30 minutes following
the declaration of death. One site also had neurological monitoring continued during this
period. During the process of withdrawal of life support therapy, detailed information
was recorded on number, type, dosing, and route of all drugs administered and
withdrawn; and timing and method of ventilation withdrawal. A highlighted list of
variables collected as part of the pilot study and used for this analysis is presented in
Appendix D. Processes of withdrawal of life support therapy were not altered in any way
for the study protocol. Only patients who already had the required monitoring devices in
place were eligible. Patients who were to become organ donors were not eligible to
participate. A total of 5 centers (1 pediatric and 4 adult intensive care units) participated

in the pilot study.

6.3.2 Data analysis

Permission was granted from the local research ethics board to use the data
collected for the pilot study in a secondary analysis (see Appendix E for copy of ethics
board approval letter). Data was available from all 4 participating adult intensive care
unit sites. De-identified patient data was obtained in an SPSS dataset, which was
modified to exclude all patients < 18 years. Pediatric patients were excluded due to
differences in life support therapy withdrawal processes in pediatric intensive care units.

A descriptive analysis was performed using relevant variables; means, medians,
and standard deviations were calculated. Univariate comparisons of means were not
completed due to small sample size. Data was analyzed along 6 main categories: patient

characteristics, artificial airway management, weaning of ventilation, vasoactive drug
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weaning, sedation/analgesia, and timing of events. Data was analyzed and compared by
site. Timing data was analyzed using Microsoft Excel. All other calculations were done
using IBM SPSS© version 20.

Copies of withdrawal of life support therapy protocols were obtained to further
explore practice variations between hospitals. Protocols detailing the process of
withdrawal of life support therapy were compared along 13 characteristics covering their
content, order of steps of withdrawal of life support therapy process, and physical
characteristics including document length and use of checklists. A list of characteristics
abstracted from each protocol is available in Appendix F.

Statistical significance was not calculated for any comparisons made in this

analysis due to the sample size limitations and the descriptive goals of the study.

6.4  RESULTS

A total of 37 patients at 4 adult intensive care unit sites were identified in the
dataset as > 18 years. One additional patient was excluded due to missing data (patient
died before withdrawal of life support therapy procedures began). A total of 36 adult

patients were included in the final analysis (Figure 4).
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41 patients in
DDePICt Pilot Study
Database
4 patients excluded
i (< 18 years)
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37 patients >
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> (no data collected
during removal of
v life support therapy)
Analysis

population: 36
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Figure 4 — Flow diagram of patients
included for analysis

6.4.1 Patient demographics and characteristics prior to withdrawal of life
support therapy

Patients included in the DDePICt pilot study are described in Table 5. Patient age,
sex, and Acute Physiology and Chronic Health Evaluation II (APACHE II) scores did not
seem to differ substantially between sites. Patients’ median level of consciousness,
measured using the Glasgow Coma Scale, did seem dissimilar between sites. All
participating intensive care units were located at university teaching hospitals. Two sites
were specialized centers for patients with neurological trauma; the others treat mostly

medical and surgical patients.
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Table 5: Patient demographics of included patients from DDePICt pilot study

Median
Center Median age Number  Median Glasgow  Number (%) Median ICU
N (range), (%) APACHE Coma patients with length of
years Male II score Score comorbidity *  stay (days)
(range)
1 7 59 (49-64)  4(57) 27 3(-) 6 (86) 1.8
2 10 62 (30-85) 6 (60) 28 7 (3-12) 10 (100) 2.0
3 9 69 (36-85) 7 (78) 23 3 (3-10) 8(89) 7.2
4 10 70 (58-90) 5(50) 29 4 (3-9) 9 (90) 32
ALL 36 64(30-90) 22 (61) 27 4 (3-12) 33(92) 2.3

APACHE II, Acute Physiology and Chronic Health Evaluation II score; ICU, intensive care unit.
“ any chronic pre-existing medical condition as identified by research coordinator

Prior to life support therapy withdrawal, all patients (36, 100%) were
endotracheally intubated and mechanically ventilated. No patients had tracheotomies or
were supported with non-invasive mechanical ventilation. All patients were administered
inspired oxygen (mean FiO, range 32-55%). Prior to withdrawal of life support therapy,
12 patients (33%) were administered vasoactive drugs to maintain blood pressure; this
ranged from 0% of patients at two sites to 70% of patients at one site (Table 6). Those
receiving vasoactive medications had a median of 1 drug infusion. Thirty patients (83%)
were administered sedation and/or analgesia just before life support therapy withdrawal.
The percentage of patients on any sedation/analgesia just prior to withdrawal of life

support therapy varied between sites from 29-100%.

Table 6: Patient management prior to withdrawal of life support therapy
Number (%) on Number (%) on

Center # N . . . Mean % FiO,
vasoactive drugs  analgesia/sedation
1 7 0(0) 2 (29) 35
2 10 7 (70) 10 (100) 40
3 9 5(56) 8 (89) 55
4 10 0(0) 10 (100) 32
ALL 36 12 (33) 30 (83) 40
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6.4.2 Airway management
Of 36 intubated and mechanically ventilated patients, 27 (75%) were extubated during the
withdrawal of life support therapies (Table 7). Fifteen of 27 patients (56%) were
extubated immediately at the start of life support therapy withdrawal. Nineteen of 27
extubated patients (70%) had mechanical ventilation and endotracheal tubes withdrawn
without any weaning process. Median time to extubation was 0 minutes in 2 of the sites,

and ranged from 46 — 60 minutes in the other two study centers.

Table 7: Airway management during withdrawal of life support therapy

Number (%) Number (%) extubated .
S . . . Median time
Center extubated during life ~ immediately at start of life .
N . to extubation
# support therapy support therapy withdrawal (min)
withdrawal process process
1 7 7 (100) 7 (100) 0
2 10 3 (30) 00 60
3 9 9 (100) 6 (67) 0
4 10 8 (80) 2 (25) 46
ALL 36 27 (75) 15 (56) 0

6.4.3 Mechanical ventilation and oxygen weaning
Of 36 intubated and mechanically ventilated patients, 15 (42%) had inspired oxygen
percentage reduced during life support therapy withdrawal as part of a ventilation
weaning process. Patterns of ventilation weaning and extubation (e.g. how inspired
oxygen percentage was reduced; whether protected airway was maintained) appeared to
vary between sites. Table 8 presents strategies of mechanical ventilation weaning

observed during the study.
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Table 8: Ventilation weaning during withdrawal of life support therapy

Center N Number (%) had O,  Number (%) switched to ~ Number (%) extubated
# reduced T-piece without any weaning *
1 7 0(0) 0(0) 7 (100)
2 10 8 (80) 4 (40) 1(33)
3 9 1(11) 0(0) 8 (89)
4 10 6 (60) 3 (30) 3 (38)

ALL 36 15 (42) 7(19) 19 (70)

“as % of extubated patients

6.4.4 Withdrawal of vasoactive drugs

Twelve patients (33%) had vasoactive drug infusions just prior to the initiation of
life support therapy withdrawal. Three of these patients (25%) had the drugs withdrawn
immediately at initiation of life support therapy withdrawal. Two study sites weaned
vasoactive drugs from the remaining 9 patients, with an average of 2 dose reductions
before drugs were completely stopped. Median length of time for weaning vasoactive
drugs was 30 minutes at both sites. While one site always weaned vasoactive drugs using
at least one step down before cessation, the other site seemed to fluctuate between an

abrupt stop and a gradual decrease.

6.4.5 Order of withdrawal of life support modalities

All 12 patients who were receiving vasoactive drugs just prior to the initiation of
withdrawal of life support therapy had these drugs withdrawn before or at the same time
that mechanical ventilation was removed. One site appeared to withdraw all
interventions, including vasoactive drugs and all ventilation/oxygen support, at the start
of life support therapy withdrawal. In contrast, another site employed a gradual, staggered
withdrawal process (weaning of vasoactive drugs followed by weaning of oxygen and

ventilation mode, and finally extubation) for all patients. The remaining two sites utilized
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a combination of staggered and simultaneous processes of withdrawal of life support

therapy processes.

6.4.6 Administration of analgesia and sedation
Thirty patients (83%) in the pilot study received some form of analgesia/sedation
during the process of withdrawal of life support therapy, a number that varied by site

(Table 9).

Table 9: Administration of analgesia/sedation during withdrawal of life support therapy

Center Number (%) Number (%) had Median Most common drug
© 4 N given analgesia/sedati number of type administered (%
analgesia/sedation on increased drug increases of patients given)
1 7 2 (29) 2 (29) 2 Morphine (100%)
hydromorphone
2 10 10 (100) 10 (100) 10 (100%), midazolam
(90%)
Morphine (63%),
309 8(89) > (56) 4 midazolam (63%)
midazolam (80%),
4 10 10 (100) 8 (80) 8 fentanyl (70%)
midazolam (73%),
ALL 36 30 (83) 25 (69) 6 fentanyl (40%)

Twenty-five patients (69%) who received analgesia/sedation during withdrawal of life
support therapy were given increased doses or boluses compared to amounts received
prior to life support therapy withdrawal. Median time to first drug increase ranged from 5
to 94 minutes from commencement of life support therapy withdrawal. Drugs most
commonly administered were midazolam, given to 22 patients (73%), and fentanyl, given
to 12 patients (40%). Morphine was administered to 11 patients (37%) during life support
therapy withdrawal. Other drugs administered during life support therapy withdrawal

included propofol, given to 2 patients (7%), and lorazepam, given to 1 patient (3%). One
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patient (3%) was given a glycopyrrolate injection to reduce secretions. No other drugs
were reported as administered during withdrawal of life support therapy. Six patients
(17%) did not have analgesia/sedation administered during the process. Five out of these
six patients (83%) had severe neurological injuries, all had a GCS score of 3, and 4 (67%)
died less than 1 hour after the start of withdrawal of life support therapy. All 6 patients
(100%) who did not receive any analgesia/sedation either just prior to or during the
process of life support therapy withdrawal died within 2 hours of initiation of this

process.

6.4.7 Time to death after initiation of withdrawal of life support therapy

Median time to death for all sites was 1 hour and 51 minutes. Longest time to
death was 2 days, 1 hour and 20 minutes, and the shortest was 13 minutes (Table 10).
Median times from initiation of life support therapy withdrawal to death varied between
sites. Less than half (42%) of all patients died in < 1 hour after the initiation of
withdrawal of life support therapy. At 2 hours after commencement of withdrawal of life

support therapy, 53% of all patients had died.

Table 10: Time from initiation of life support therapy withdrawal to death

Center 1:;[;21?(13 Range of times to Number Number Number (%)
N . . (%) diedin (%) diedin  diedin<4
# death, min death, min (h) “1h <7h h
(h) <1 hour <2 hours ours
1 7 39 (0.5) 13-1105(0.2-18.4) 4(57) 5(71) 6 (86)
2 10 127 (2.1)  14-2960 (0.2 — 49.3) 3(30) 5(50) 6 (60)
3 9 67 (1.1) 19 -825(0.3-13.8) 4 (44) 5(56) 6 (67)
4 10 390 (6.5)  15-1964 (0.3 -32.7) 4 (40) 4 (40) 4 (40)
ALL 36 111(1.9)  13-2960 (0.2 —49.3) 15 (42) 19 (53) 22 (61)
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6.4.8 Withdrawal of life support therapy protocols
Three of four study centers (75%) used a protocol detailing the process of life

support therapy withdrawal for non-donor patients (Table 11).

Table 11: Description of withdrawal of life support therapy protocols

. 5 TVS o0 o] =) o —
* % SetRER Zuw 2y 25 Bz, S 2
8 22 5888 AEL g o 5 2 53 o< 2 &
F £% L2582 EE  BE 27 S8SET £8
S BEZEELE Z e = s 8 ° 3 = -
1 No -- -- - - - --
2 Yes Wean vasoactive Yes Morphine, Yes Yes | pace
drugs midazolam pag
g
. . Morphine/
Discontinue all fenrtrz)m )
3  Yes drugs except No mi dazol};;rjn/ Yes No 2 pages
ion
sedatio lorazepam
, 1 page
Morphine )
Increase LorP ’ checklist
4 Yes . . Yes midazolam/ No No
analgesia/sedation lorazepam + 4 page
protocol

One site had a protocol for DCD patients only. This protocol was excluded, as none of
the patients enrolled in this pilot study were organ donors. Included protocols varied in
their descriptions of what the first action of the life support therapy withdrawal process
should be, though all three began withdrawal of life support therapy with a change to
patients’ drug infusions/doses. Two of three protocols included statements explaining the
ethical reasoning for an absence of a dose limit for analgesia/sedation during life support
therapy withdrawal. Two of three protocols described specific physical symptoms
bedside staff might look for to determine if increases in analgesia/sedation are warranted.
While two protocols outlined steps for ventilation withdrawal leading to extubation, one

center’s protocol left ventilation weaning strategies entirely up to the treating physician.
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All three protocols considered the cessation of enteral feeding, laboratory testing, and
medical monitoring devices part of the life support therapy withdrawal process. One
protocol included an explanation of decision-making and family discussions surrounding
withdrawal of life support therapy. Protocols ranged from 1 — 5 pages in total length and

featured a combination of checklists and blocks of text.

6.5  DISCUSSION

This analysis of 36 adult intensive care patients enrolled in the DDePICt pilot
study provides a unique exploration of withdrawal of life support therapy practices in
Canadian intensive care units as they occur in patients who are not organ donors. While
previous studies have described general processes of life support therapy withdrawal in
adult patients, our analysis included detailed observations relating to the steps of
extubation, withdrawal of mechanical ventilation, and administration and weaning of
vasoactive drugs and analgesia/sedation.

Observed processes of life support therapy withdrawal involved the cessation of
vasoactive drugs, a withdrawal of mechanical ventilation, and increases in
analgesia/sedation. The order and degree to which each life support therapy was
withdrawn over time differed between sites. In general, vasoactive drugs and mechanical
ventilation were withdrawn at a similar time; a pattern identified in surveys of physicians’
withdrawal of life support therapy practices (59, 60). The majority (83%) of enrolled
patients received some form of analgesia and/or sedation during life support therapy
withdrawal, similar to observational studies of comparable populations (39, 50, 51, 53).

Types of drug, amounts, and timing of titrations seemed to vary between sites. Just over
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half of all patients (53%) died within 2 hours of initiation of withdrawal of life support
therapy, consistent with other studies in non-organ donor patients where 28-55% die
within 1-2 hours of initiation of life support therapy withdrawal (53, 58). Although there
seemed to be a trend between administration of analgesia/sedation and increased time to
death, we hesitate to present this data with such a small sample size. Median times from
life support therapy withdrawal to death seemed to remain comparable between sites
regardless of the pattern of therapy withdrawal. Three out of four sites had protocols
outlining the procedures of life support therapy withdrawal for non-donor patients.

While sites appeared comparable in terms of patients’ illness severity, sex, and
length of stay in the intensive care unit, intensity of patient management prior to life
support therapy withdrawal was dissimilar between sites. This may reflect inclusion of
neuro-trauma centers in the participating sites. Neurologically injured patients require
different approaches to life support therapy due to their hemodynamic stability and need
for airway protection (61).

We identified a potential association between administration of analgesia/sedation
during life support therapy withdrawal and increased time to death, likely due to
confounding by indication. Patients who are more severely ill are less likely to require
increased administration of sedation during life support therapy withdrawal due to
reduced levels of consciousness. These sicker patients are also more likely to die within a
shorter period of time. This finding has been previously identified in several studies
observing withdrawal of life support therapy processes (39, 51).

Specific actions of withdrawal of life support therapy appeared to vary between

sites. We found contrasting patterns in the degree of staggered versus simultaneous
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withdrawal of life support modalities, number and types of drugs used, and methods of
ventilation withdrawal. Cook et al. (66) found similar levels of variability between sites
in a survey of intensive care unit staff preferences regarding escalation, withholding, and
withdrawing of life support therapies for 12 patient scenarios. Keenan et al. (41) also
observed variability in length of time from withdrawal of life support therapy to death,
and in vasoactive drug weaning strategies between community and teaching hospital
intensive care unit sites. Other prospective, multi-center observations of the withdrawal
of life support therapy in intensive care units have found variation in the degree to which
withdrawal of life support therapy is practiced, but have not examined differences in
specific steps of extubation, withdrawal of mechanical ventilation, weaning of vasoactive
drugs, and administration of analgesia/sedation (40, 55, 56).

A lack of consistency was also observed between protocols detailing the
withdrawal of life support therapy. In this study, 3 of 4 sites used a protocol for life
support therapy withdrawal in patients who were not organ donors. Specific steps for
airway management, ventilation and vasoactive drug weaning, and administration of
analgesia/sedation were different between site protocols. Similarly, Dunne et al. (67)
found conflicting practices between guidelines collected at 27 intensive care units in
Scotland, of which only 40% had life support therapy withdrawal protocols available.

For a process that is part of standard clinical practice and with implications for the
quality of patient care, withdrawal of life support therapy does not appear to be well
defined or standardized in terms of intensive care practice guidelines. Variability in the
practice of life support therapy withdrawal has a number of potential consequences.

Patterns of life support therapy withdrawal likely impact physiologic and hemodynamic
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stability of patients during the dying process. According to recent research by Reid et al.
(33), physiologic characteristics of patients during life support therapy withdrawal may
be a more accurate indication of DCD eligibility than the length of time to death.
Variability in withdrawal of life support therapy patterns between sites could therefore
differentially impact DCD success and quality of procured organs.

Lack of consistency about what constitutes the process of withdrawal of life
support therapy in non-organ donor patients may also leave physicians open to
allegations of hastening death in patients who do proceed to DCD. It is difficult to
proceed with “standard care” life support therapy withdrawal orders during organ
donation when such orders are variable and in some intensive care units may not be
clearly stated. From a patient perspective, it is also imperative to provide all patients,
including those who go on to donate organs, with the highest quality end of life care.
Further research is needed to determine the relationship of certain life support therapy
withdrawal patterns to physiologic results in the patient (e.g. hypotension, hypoxia) in
order to determine the potential impact of life support therapy withdrawal patterns on
DCD eligibility and also on patient experiences at the end of life.

There were limitations to this study including missing information on drug dosing
during withdrawal of life support therapies, missing data on whether IV fluids, enteral
feeding, dialysis, or laboratory tests were administered, stopped, or withheld, and the
small sample size which limited our ability to draw firm conclusions. The small number
of patients included per site prevented us from exploring possible variation within sites or
determine whether observed differences were statistically significant. In addition, the

pilot study did not collect observations of patient comfort and/or suffering during the
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dying process, limiting our ability to comment on the social acceptability and quality of
deaths resulting from certain patterns of life support therapy withdrawal. Many of these
limitations are due to the retrospective nature of this analysis; initial data collection tools
and pilot study design did not take into consideration an exploration of questions
surrounding the withdrawal of life support therapy process. Future studies should ensure
they are adequately powered, and should incorporate objective measures of patient
comfort into data collection of life support therapy withdrawal actions to determine
whether certain treatment removal patterns are more or less acceptable for patients and

families.

6.6  CONCLUSIONS

Variation in life support therapy withdrawal practice appears to exist between 4
Canadian adult intensive care units. Sites approached and completed life support therapy
withdrawal processes differently. Median times to death were comparable, but just under
half (47%) of all patients died outside the 2 hour maximum window recommended for
DCD organ donors. With current variability in airway management, ventilation weaning,
and administration of drugs during withdrawal of life support therapies, the practical
actions executed during this process are not consistent between sites, leaving room for
improvement both for organ donation and end of life care purposes. The impact of life
support therapy withdrawal processes on physiologic stability and patient comfort during
the dying period requires further exploration if goals of palliation and organ donation are

to be optimally aligned for DCD donors.
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7.0 COMPARING PATTERNS OF VARIABILITY IN WITHDRAWAL OF
LIFE SUPPORT THERAPY PROCESSES BETWEEN REVIEW AND PILOT
STUDY DATA

Part I of this thesis project systematically identified published articles describing
observational accounts of withdrawal of life support therapy among adult populations of
non-organ donors in intensive care units across North America, Europe, and Australia. In
the second project, we explored observational data collected during a small pilot study of
adult, non-organ donor patients in Canadian intensive care units. Both projects identified
variance within the practice of life support therapy withdrawal, with the review in part I
highlighting larger country and regional trends while the analysis of pilot study data
emphasized variance existing between more closely related locations of practice and
between individual patients.

Both explorations of observational data on withdrawal of life support therapy
found the time from life support therapy withdrawal to death - a measure critical for DCD
donation - to vary and to appear unrelated to patterns of life support therapy withdrawal.
While this may seem to point to the irrelevance of withdrawal of life support therapy
patterns for DCD donation, a closer consideration of the results show inconsistencies in
measurement which may bias conclusions. Definitions of life support therapy withdrawal,
including an objective definition of when the process is considered to have begun, are not
outlined clearly in almost all observational studies examining this process. In the
structured review, definitions of life support therapy withdrawal differed between
published studies. In the pilot study, site life support therapy withdrawal protocols
revealed inconsistencies in which actions were considered the first steps of withdrawal of

life support therapy. The pilot study itself did not outwardly define a process of life
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support therapy withdrawal. With withdrawal of life support therapy starting at different
times and with different actions measured in almost all observational studies of this
process, it is not surprising that time from start of life support therapy withdrawal to
death has a large degree of variance and seems to be unrelated to life support withdrawal
patterns. Larger studies with clearer operational definitions of life support therapy
withdrawal, including the time life support therapy withdrawal is considered to begin, are
necessary before firm conclusions about the relationship of withdrawal pattern with time
to death can be made.

Results of both the structured review and the analysis of observational pilot study
data point to a seemingly wide degree of variance in practice, but neither project
considered the potential impacts of this variance. Taking into consideration the degree
and type of variance in life support therapy withdrawal process described in parts I and I,
we hypothesized that this variance would have considerable potential impact on patients,
donors, their families, and healthcare staff. Because variance exists in standard practice
for non-donors, and DCD processes of life support therapy withdrawal are recommended
to be based on these standard processes, we further hypothesized that any variance in
practice for non-donors could also impact processes utilized during DCD donation.

Findings from the review in part I and the analysis of pilot study data in part 11
were imperative in describing the current variability in life support therapy withdrawal
practice and providing detailed examples of actual cases of withdrawal of life support
therapy. With the third part of this thesis project we aimed to identify and explore how

variance in the process of withdrawal of life support therapy may impact different
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participants in end of life care for both donors and non-donors, and to explore how

consistency in practice may improve outcomes for all stakeholders.

8.0 PART III - OPTIMIZATION OF ORGAN DONATION OR PATIENT
CARE? AN EXPLORATION OF OUTCOME GOALS DURING THE
WITHDRAWAL OF LIFE SUPPORT THERAPY IN DCD PATIENTS

8.1  ABSTRACT

Background: Donation after cardio-circulatory death has recently been considered more
regularly as a method of organ procurement. The process can take place after a controlled
withdrawal of life support therapy in the intensive care unit, a process already commonly
undertaken in cases where the family and care team have made a decision of medical
futility. Withdrawal of life support therapy has been mostly well accepted by society,
though the physical process of life support therapy withdrawal remains highly variable.
Inconsistencies in how this process is carried out may raise ethical and practical concerns
in situations where organ donation is an additional desired outcome. Variability in the
practice of life support therapy withdrawal has been described, but an exploration of
whether variability in standard practice is amenable to the goals of organ donation has not
been completed. This analysis paper explores whether goals of life support therapy
withdrawal in standard care and in cases of organ donation can be aligned, and also
considers whether consistency in all cases of life support therapy withdrawal should be
attempted in critical care. Results: Three components of withdrawal of life support
therapy were identified: the physical life support therapy withdrawal process, the role of
healthcare professionals, and the expectations of patients and families. While withdrawal

of life support therapy in standard care had outcome goals of achieving a good “pain
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free” death, a switch from curative to comfort care, and acceptable, quality end-of-life
care consistent with patient/family values, situations of DCD organ donation had
additional goals of optimal organ functionality and a switch from patient to donor care.
Discussion/Conclusions: Variability in standard care practice influenced all outcome
goals of life support therapy withdrawal for both standard care and donors. Based on
identified goals, consistency in how the process of life support therapy withdrawal is
defined and carried out has the potential to improve both standard care and DCD
donation outcomes. Alignment of goals between DCD and standard care withdrawal of

life support therapy is possible if currently variability in practice is addressed.

8.2  INTRODUCTION

In the past decade organ donation programs have renewed their interest in
donation after cardio-circulatory death as a possible means of improving the insufficient
organ supply. Controlled DCD can occur when a decision is made to withdraw life
support therapies from patients with severe neurological injuries. DCD extends the
opportunity for organ donation to critically ill patients previously excluded based on
stringent criteria for donation after brain death. DCD programs have expanded across
much of the western world and have helped increase numbers of available organs (9, 68).

Patients are potentially eligible for DCD if they are critically ill and their treating
physician and family members have decided to withdraw further medical treatments.
Patients are only fully eligible for donation after a controlled withdrawal of life support
therapy has been completed and death is pronounced within a required time limit (usually

1-2 hours). Withdrawal of life support therapy is a common medical practice in the
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intensive care unit. The process involves removal of medications, oxygen support, airway
protection, and other interventions considered unnecessary given a decision to change
goals of patient care to comfort rather than cure. Withdrawal of life support therapy is
part of palliative care and also involves the administration of analgesic and sedative
medications for patient comfort during the dying process.

Although removal of life support therapies may appear simple, the order and rate
at which interventions are withdrawn contributes to different, and possibly more or less
painful patterns of death. Mechanical ventilation, for example, can either be withdrawn
all at once (called “terminal extubation”), or it can be gradually removed in a series of
reductions known as “terminal weaning” (69). The past ten years have seen arguments
from both sides as to which method is best for reducing discomfort and which is most
relevant for achieving patient and family goals of life support therapy withdrawal. While
extubation has been described as more “aesthetically pleasing” and comforting for
families, it is also associated with more signs of respiratory distress (69, 70). Arguments
for terminal weaning focus on the extra time provided during the process, allowing
physicians to observe patients and appropriately increase analgesics and sedatives as
respiratory distress gradually increases (71). Some see terminal weans as an unnecessary
prolongation of the patient’s life and as giving false hope of success to distressed families
(36). In practice, physicians continue to vary in their preference for either method (67).

Another highly varied practice in the process of life support therapy removal is
the order in which interventions are withdrawn. Whether to remove mechanical
ventilation before the titration of vaso-active drugs or vice versa could influence the

patient’s final life experiences. The dosing and timing of drugs as medical interventions
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are withdrawn will contribute to both patients’ and families’ comfort. All of these details
have the added potential of contributing to the timing (either hastening or prolonging) of
the patient’s death (53).

Timing and methods for removing or weaning medical interventions continue to
differ widely (72). Specific actions taken during the withdrawal of life support therapy as
part of standard care have not been well explored in the literature, and though
recommendations have been made for best practices (35), the process of withdrawal of
life support therapy has not been standardized. Published accounts of observed
withdrawal of life support therapy processes reveal a wide degree of variation within
usual care practice in terms of the order and timing of therapy withdrawal. Processes of
life support therapy withdrawal vary between countries, hospitals, and treating care teams
(39-41).

The absence of a clear “standard of care” withdrawal of life support therapy
process is of particular concern for cases of DCD organ donation. Variability in life
support therapy withdrawal affects the time and place of patients’ deaths, the quality of
deaths, and whether or not patients are able to become organ donors (7). Additionally,
national guidelines for DCD highlight the ethical and moral importance of maintaining a
boundary between palliative care of the dying patient and optimization of the organ donor
(12). DCD protocols request treating physicians follow existing “standard practice” for
the withdrawal of life support therapies prior to organ procurement, and underline that
withdrawal of life support processes should not be influenced by donation status (12). But
without a clear understanding of what constitutes “standard practice” of life support

therapy withdrawal in non organ-donor patients, how can we ensure that practices remain
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the same for DCD patients? Additionally one may question whether standard practice life
support therapy withdrawal should be followed during DCD, since changes in how life
support therapy is withdrawn may improve numbers of successful donations. The overlap
in goals between palliative care patient management and donor management has not been
explored extensively in the current literature.

The following analysis paper will identify and examine goals of withdrawal of life
support therapy for non-donor patients versus DCD donors. We will attempt to answer
two questions: 1) Given the current variability in standard care practice of withdrawal of
life support therapy, can goals of life support therapy withdrawal in standard care and for
DCD patients be aligned, and 2) How will aligning these goals improve outcomes for

participants in patients’ and donors’ end of life care?

8.3  METHODOLOGY

We conducted a scoping literature review to identify key concepts and goals of
life support therapy withdrawal in both non-donor and DCD patients. Input was also
solicited from physicians and experts in the field of DCD and organ donation. We
grouped resulting outcome goals of life support therapy withdrawal under three
components of the process of life support therapy withdrawal that they related to.
Analysis of the outcome goals was based on the literature and on a consideration of DCD

and withdrawal of life support therapy within the larger context of critical care medicine.

58



8.4  RESULTS

From the literature review, we created three key “components” of life support
therapy withdrawal: the physical process of life support therapy withdrawal, the role of
healthcare professionals, and the goals and expectations of patients and families. Each of
these components was related to an outcome goal of the life support therapy withdrawal
process (presented in Figure 5). The outcome goals of life support therapy withdrawal
seemed similar between non-donor and DCD patients, except that in cases of DCD
additional outcome goals were present. The central outcome goal for both donors and
non-donors during life support therapy withdrawal was to meet expectations and goals of

patients and families.
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Figure 5 — Framework of components of withdrawal of life support therapy

We found that variability and uncertainty in the process of withdrawal of life

support therapy impacted standard care for non-donors. Because the outcome goals of life
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support therapy withdrawal for non-donor patients are included within the outcome goals
of life support therapy withdrawal components for DCD patients, variability in practice
for non-donors has the potential to directly impact outcome goals for donors. This
continued impact of variability was identified for all three components of life support

therapy withdrawal.

8.4.1 Physical process of withdrawal of life support therapy

The physical process of withdrawal of life support therapy was identified as an
important component for both non-donor patients and DCD patients. For non-donors, the
goal of the process of life support therapy withdrawal is to ensure a pain-free death (35,
36, 72). This is done by careful titration of analgesic and sedative medications (“‘comfort
medications”) as life support modalities are withdrawn. General consensus on the
importance of pain relief for critically ill patients at the time of death allows physicians to
prescribe increased doses of comfort medications as necessary, even if these doses could
hasten death (35, 73). Removing potential sources of pain and discomfort, such as
feeding tubes and monitoring lines, is another important step for providing a comfortable
death (35). The best order and method for removing medical interventions to relieve pain
has not been determined. Debate continues as to whether a short or long ventilator
weaning process or immediate extubation is best for patient comfort (73, 74). A wide
degree of variability in life support therapy withdrawal processes continues to exist in
practice for patients who are not organ donors (40-42, 72). Observational studies of life
support therapy withdrawal have shown that despite physicians’ and families’ best

intentions, “non-clinical and potentially irrelevant factors” may play more of a role in
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determining how to physically withdraw life support therapy than has been previously
considered (75). A lack of consistent method for meeting goals of a pain-free death may
leave the life support therapy withdrawal process open to increased influence from non-
clinical biases and could lessen the quality of death for these patients.

An additional goal for the process of withdrawal of life support therapy for DCD
patients is to ensure death with the highest quality of procurable organs. During the dying
process, organs are slowly deprived of oxygen while blood pressure decreases; length of
the dying process is inversely related to organ quality. If substantial, ischemic damage
suffered during withdrawal of life support therapies can render organs unusable for
transplantation. The goals for the physical process of life support therapy withdrawal for
DCD patients, then, are centered on minimizing this damage and ensuring optimal organ
functionality. Since ischemic organ damage cannot be measured directly, proxy measures
of potential damage are used. One such measure is the time from start of life support
therapy withdrawal to death. Most DCD protocols recommend that declaration of death
occur within 1-2 hours of the initiation of life support therapy withdrawal for organs to be
used (12, 76). Patients who die outside of this window are no longer eligible for organ
donation. Newer research suggests that hemodynamic stability during life support therapy
withdrawal may also be a marker of procured organ functionality (25, 77). The best order
and timing of life support therapy withdrawal to ensure death within 1-2 hours and
optimal hemodynamic stability has not been determined. Some research points to the
importance of method of life support therapy withdrawal for time to death (63) while
other researchers have found life support therapy withdrawal patterns make no difference

(47). Publications in this field are limited and heterogeneity in definitions of withdrawal
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of life support therapy prevents meta-analytic review. To meet goals of ideal organ
functionality, many DCD protocols recommend the administration of anti-coagulants
during withdrawal of life support therapy (24, 68, 76). Additional pre-mortem
interventions may also be performed prior to or during the withdrawal of life support
therapies, including administration of additional drugs to improve organ perfusion and
insertion of catheters used after death for infusion of preservation fluids (24, 76, 78).
Variability also exists in DCD protocols; sites differ in methods of ventilation withdrawal

and number of pre-mortem interventions administered (68).

8.4.2 Role of healthcare professionals

Healthcare professionals working in the intensive care unit play a significant role
in the withdrawal of life support therapies; they participate and guide decision-making,
complete the process of life support therapy withdrawal and are also responsible for
ensuring that goals of life support therapy withdrawal are met. For non-donor patients,
the process of life support therapy withdrawal requires healthcare professionals to switch
from a role of curing disease to one of providing a “good death” (36). The change in
focus from cure to comfort may prove difficult for some healthcare workers in an
environment where lifesaving measures, not palliative care, is usually the primary aim at
patients’ admission. Without a consistent recommendation for best practices in life
support therapy withdrawal, healthcare workers may become unsure about which
processes to perform as part of the highest standard of care. As an example, a tendency to
under treat pain in dying patients may be present due to the fear of hastening death,

despite principles of double effect that remove this responsibility (79). Physicians’
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challenges with the move from curative to palliative care have been evidenced by a
tendency for some to prolong the dying process during life support therapy withdrawal
and to remove interventions based on personal bias (59, 70, 80). Self-reported satisfaction
with the life support therapy withdrawal process varies between nurses, physicians, and
other allied health professionals (43, 81). In one study, undefined care roles and other
challenges with the shift in goals of care resulted in conflict in 78% of decisions made
regarding end of life care in critically ill patients (82). Pressures from patient’s family
members and fear of being perceived as hastening death may influence nursing practice
during this change from cure to comfort (43, 44).

For DCD organ donors, healthcare workers additionally shift their role from
patient care to donor care during the withdrawal of life support therapies. This shift may
require administration of pre-mortem interventions and additional preparations during the
process of life support therapy withdrawal. Surveys of staff in the intensive care unit
suggest healthcare workers may be uncomfortable with this shift in care roles (11, 19,
83). Part of this shift may also require healthcare workers to modify their usual bedside
setting of care to the operating room, which can lead to conflict between care teams (84,
85). Some institutions have attempted to alleviate this conflict by having
anesthesiologists and surgical nurses perform the withdrawal of life support therapy for
DCD patients (85), introducing stress both for the original care team who can no longer
follow up with their patient, and additional stress on operating room teams not
experienced with withdrawal of life support therapy (84). Additionally, asking the
operating room staff that will procure the organs to withdraw life support therapy for

DCD patients introduces significant conflict of interest into the donation process. Though
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many healthcare professionals appear to support DCD protocols (83), some continue to
express concern over the uncertainty involved in the switch from patient to donor care

(15, 19, 85).

8.4.3 Expectations of patients and families

Perceptions and expectations of patients and families play a significant role in life
support therapy withdrawal processes for both donor and non-donor patients. Since the
determination of whether a patient has achieved a good death is entirely subjective,
outcome data on quality of end of life care often comes from patient’s families (65, 72).
Families appear to have similar goals for the process of life support therapy withdrawal in
both non-donor and DCD patients: they wish to have end of life care completed in a
manner consistent with patient and family values, and in a way that meets patient goals
(86-88). For non-donor patients, these goals of a good, pain free death can be met when
the process of life support therapy withdrawal is clearly explained (89), and the order and
location of life support therapy withdrawal is in agreement with patient and family wishes
(73).

Expectations of families for a good, pain free death may not be met as often in
DCD patients if the process is not clearly explained and family members cannot predict
what will happen to their loved one during the process of life support therapy withdrawal
(17). Requiring consent for pre-mortem interventions of no benefit to the patient can be
concerning for family members who understand withdrawal of life support therapy to be
a process of removing unnecessary interventions (87). For DCD patients, an additional

patient/family goal is the successful donation of organs after the process of life support
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therapy withdrawal. Families’ perceptions of whether the patient had a good death may
be impacted if the patient fails to die within the required time limit. In one study, families
expressed concern that their loved ones would go through pre-mortem interventions and a
different life support therapy withdrawal process “for no reason” if organs were found to
be unusable (17). Ensuring adequate information is provided to families of organ donors

remains an unmet challenge for DCD protocols (90, 91).

8.4.4 Potential benefits of aligning donor and non-donor outcome goals in
withdrawal of life support therapy

Current variability in the practice of withdrawal of life support therapy has
potential detrimental effects on patient-important outcomes for both DCD donors and
non-donor patients. Alignment of goals between these two patient groups and subsequent
adoption of a consistent operational process of withdrawal of life support therapy could
therefore result in a number of improvements for donation and standard intensive care
practice.

The physical process of withdrawal of life support therapies is crucial for
maintaining patient comfort and achieving a good, pain free death. Current variability in
practice of life support therapy withdrawal for both usual care and organ donor patients
raises concerns about whether this goal is consistently being met for all patients. A
consistent and common understanding of what should constitute life support therapy
withdrawal would help to ensure that goals of pain free death are being met for all
patients.

For healthcare workers, a common life support therapy withdrawal pathway may

help to alleviate the moral distress that can be experienced at the interface between
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patient and donor care. Healthcare workers may find caring for DCD donors morally and
ethically challenging when they perceive that end of life care and patient wishes are
compromised by the donation process (19, 83, 92). Outlining a consistent process of what
is to occur during the process of withdrawal of life support therapy for all patients, as
well as outlining the roles of healthcare professionals for meeting patient goals (whether
of a pain-free death, organ donation, or both) may help to lessen moral distress and
improve uptake of DCD protocols (85).

Finally, and perhaps most importantly, setting a consistent definition of the life
support therapy withdrawal process for all patients provides a statement to patients and
families that end of life care will not be compromised during organ donation. A clear
outline of what is to take place during the withdrawal of life support therapy process for
both organ donors and usual care patients will help to gain public trust in DCD protocols
(83), and help to ensure patient/family goals of life support therapy withdrawal are met.
Up to 40% of all potentially eligible donors fail to die within the required time window
for organ donation eligibility (25). For these patients, additional goals of organ donation
will be removed part way through the process of withdrawal of life support therapies. If
we ensure that the process of life support therapy withdrawal is consistent for both donors
and non-donors, a change in goals part way through the dying process will be less likely
to impact the perceived quality of end-of-life care (18). Improving perceptions and
acceptance of DCD by families also has an impact on other components of life support
therapy withdrawal. Healthcare professionals may be more comfortable with their role
change from patient to donor care if this shift has been clearly explained, understood, and

accepted by patient’s families (83). In addition, consent for pre-mortem interventions to
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improve organ functionality may be easier for families if they are assured that aside from
additional infusions, quality and practices of life support therapy withdrawal will remain

consistent with those of usual care provided for non-donor patients.

8.5  DISCUSSION

This review has highlighted three major components of the withdrawal of life
support therapy process that appear to differ between DCD donor and non-donor patients.
While the goals of life support therapy withdrawal for non-donors are a component of
care for organ donor patients, DCD protocols may impose additional goals during end of
life care. At times, these additional goals may contradict goals for non-donors. For the
physical process of life support therapy withdrawal, care goals for non-donors are to
achieve a good, pain-free death. In DCD patients, there is an additional goal of preserving
optimal organ function. In this case, administration of pre-mortem interventions for the
achievement of optimal organ function may contradict the goal of a pain-free death.
Healthcare professionals must make a shift during life support therapy withdrawal from
curative to comfort care. For DCD patients, an additional shift from patient to donor care
must also be made during this time. Finally, expectations of patients and families play a
considerable role in determining whether goals of life support therapy withdrawal have
been met. Patient and family expectations appear to be similar for both donors and non-
donors, though for DCD donors families also wish to see their loved ones successfully
donate organs. Alignment of the process of life support therapy withdrawal to ensure its

consistent application for both donors and non-donors appears possible given the
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observation that all goals of withdrawal of life support therapy for usual care are
contained within the goals of withdrawal of life support therapy for DCD patients.

The question remains, should we attempt to align these goals and ensure a
consistent process of life support therapy withdrawal for both non-donor patients and
DCD organ donors? Some have argued that withdrawal of life support therapy should be
an individualized process and should depend on the patient and family’s wishes (93).
Resistance to standardization of the life support therapy withdrawal process also centers
around the idea that differences in patient characteristics and severity of illness at the end
of life make formulation of a common process impossible (73, 93). The standardization
of many medical procedures has been met with resistance and the fear of loss of the
essential intuitive skill of medicine (94). Despite this, standardized protocols for
ventilation weaning and patient sedation, areas closely related to processes commonly
done as part of life support therapy withdrawal and also highly correlated to severity and
complexity of patient illness, have been well accepted in adult intensive care units (95-
97). Implementation of protocols and care pathways for these areas of clinical care has
helped healthcare professionals, especially nurses, to feel confident they are carrying out
processes safely and in adherence with best practices (95). While past experience with
standardized order forms for life support therapy withdrawal did not seem to change
perceived quality of death for non-donor populations (98), our findings suggest several
ways in which consistency in the process of withdrawal of life support therapy may
improve outcomes for each component. Our findings further suggest that these

improvements may be beneficial to both non-donors and patients who are DCD donors.
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Alignment of life support therapy withdrawal processes between donors and non-
donors will require clearer definitions of life support therapy withdrawal processes and a
reduction in the current degree of variability in practice for usual care in non-donor
patients. Evidence-based recommendations for optimal processes of life support therapy
withdrawal are necessary to ensure that goals are met in all three components of life
support therapy withdrawal and that all participants: patients, families, donors, and
healthcare professionals, are satisfied. Without a move towards a more comprehensive
definition and common picture of what withdrawal of life support therapy encompasses,
current levels of variability will continue to negatively influence outcomes of withdrawal

of life support therapy processes for both non-donors and DCD patients.

8.6  CONCLUSIONS

Goals for withdrawal of life support therapy for DCD patients incorporate the
goals of life support therapy withdrawal for usual care, the role of the health care staff,
and expectations of the family along with additional goals for optimal organ functionality
and successful donation. An alignment of life support therapy withdrawal processes for
donors and processes for non-donors is therefore possible and may be additionally
beneficial for a number of reasons. Most importantly, a commitment to consistency of
processes between donors and non-donors may help to increase public and healthcare
worker trust in DCD protocols and set a moral precedent that donors and non-donors will
receive the same quality of end of life care. Clearer empirical definitions and outlines of
what should occur during standard withdrawal of life support therapy practice is

necessary before a practical alignment of goals and processes can occur.
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9.0 FINAL THESIS CONCLUSIONS

Our a priori goals with this thesis project were to identify a common pattern of
withdrawal of life support therapy and then consider whether this conventional process
satisfied the “dead donor rule”, was useful for predicting DCD eligibility, and ensured
adequate organ functionality for procured organs. While we were unable to distinguish
any one common pattern of life support therapy withdrawal within our results, we did
highlight a vast degree of variability in a process that has not previously been extensively
considered in the current literature. As we explored this resulting variability further, we
discovered that inconsistencies in the process of withdrawal of life support therapy had a
large potential impact on patient care and outcomes for both DCD donors and non-donors
in the intensive care unit. Our exploration of outcome goals in withdrawal of life support
therapy described how variability in life support therapy withdrawal practice affects
quality of death and quality of organs procured, perceptions and practice of healthcare
professionals, and expectations and satisfaction of families. We also presented how a
reduction in variation might positively improve outcomes for both DCD donors and non-
donors and could lead to improved uptake of DCD donation protocols.

The current variability in practice we identified prevented us from concretely
answering the concerns we initially established regarding the withdrawal of life support
therapy process for DCD donors. We were unable to show a clear common pattern of life
support therapy withdrawal and thus unable to comment on whether current intensive
care unit practice can satisfy a clear separation of patient and donor care as recommended
through the “dead donor rule”. As DCD becomes a cornerstone of deceased organ

donation, the possibility for withdrawal of life support therapy processes to be
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increasingly influenced by goals of organ donation may become more likely. While
future research could eventually deem the standardization of withdrawal of life support
therapy impossible, it is nonetheless important for the medical community to be open
with patients, families, and those in the medico-legal field about the current variability in
end of life care practices, and the resulting potential for overlap in withdrawal of life
support therapy goals between donors and non-donors.

Though our limited data seemed to show no association between withdrawal of
life support therapy pattern and time to death, again, lack of consistency between
definitions and measurements in all studies made this a weak conclusion worthy of
further investigation. It also highlighted the need for consistent definitions of withdrawal
of life support therapy processes in order for future research studies to be comparable.

Despite the remaining knowledge gap with regard to withdrawal of life support
therapy in the intensive care unit, we conclude from our results that optimization and
potential standardization of this process could have widespread benefits in the intensive
care unit. We found that patients’ families and healthcare staff expressed uncertainty and
concern regarding end of life care processes, including the process of withdrawal of life
support therapy, for both potential DCD donors and non-donor patients. Concerns for
families were primarily regarding a fear that life support withdrawal processes would be
inadequate, or somehow modified for donors versus non-donor patients. For health care
staff, concerns centered around a fear of being perceived as hastening death, especially
during the withdrawal of life support therapy process in potential donors. Given the
current variability identified in standard withdrawal of life support processes in the

intensive care unit, these concerns may be well founded since many different withdrawal
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of life support therapy patterns seem accepted as part of usual care. We hypothesize that a
clear statement of a common definition of withdrawal of life support therapy and
empirically based guidelines to be used for both donors and non-donors in the intensive
care unit will assuage these concerns and could help to improve the uptake of DCD
protocols at additional sites. Through this thesis project we conclude that further research
on optimal withdrawal of life support therapy processes is necessary if these potential

gains are to be realized.

10.0 SIGNIFICANCE AND FUTURE DIRECTIONS

Results from this project help to provide a background estimation of the variation
in withdrawal of life support therapy practice for non-organ donors in the western world.
This information provides a useful baseline for future research examining the process of
withdrawal of life support therapy in non-donor patients in the intensive care unit.
Baseline information on this subject may be useful for future research aiming to improve
end-of-life care or identify areas of practice in the withdrawal of life support therapy
process that can be improved.

This project has been the first to highlight the process of withdrawal of life
support therapies in adult, non-donor intensive care unit patients. While individual studies
have described the process, the review completed as part of this project was the first to
collect and summarize similar articles. When presented together, the variability in
practice and potential for overlap with DCD processes becomes more evident.

As part of this project, data collected during the Determination of Death Practices

in Intensive Care Units Pilot study was analyzed. The pilot study was the first to collect
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detailed physiologic data on withdrawal of life support therapy in Canada, and the
secondary analysis completed in this thesis presents the first detailed description of life
support therapy withdrawal processes in Canadian adult intensive care units. While this
study had limited power to detect significant differences between sites, the secondary
analysis of descriptive data on withdrawal of life support therapy highlighted trends of
variability across centers and identified questions of interest for further research in
Canadian intensive care unit practice.

The exploration of goals of life support therapy withdrawal and comparison
between usual care and DCD donation will be useful to the transplant community as well
as the ethics community for continuing the discussion about the current potential for
overlap between the goals of life support therapy withdrawal and the goals of DCD
practices. Further research and input from intensive care unit and transplant communities
are necessary before a decision can be made as to whether the process of life support
therapy withdrawal should be consistent for all patients. This discussion is especially
pertinent at this time where increasing recommendations are made for the initiation of
DCD in greater numbers of intensive care unit patients due to our inability to accurately
predict time to death.

Findings from this project are being integrated into the design of the larger Death
Prediction and Physiology after Removal of Therapy (DePPaRT) Study, which has
recently received funding as part of the Canadian Institute for Health Research funded
Canadian National Transplant Research Program (CNTRP). Part of the objective for the
larger, multicenter, observational trial will be to examine patterns of life support therapy

withdrawal and determine how they relate to time to death. As part of this study,
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outcomes of life support therapy withdrawal will be measured in a more systematic
manner, and findings from the final analysis paper of this thesis project will be taken into

account when considering which variables will be collected.
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13.0 APPENDIX
APPENDIX A — SEARCH STRATEGIES FOR ELECTRONIC DATABASES

EMBASE (1947 — OCT 2012) using OVID

Search terms used: (“Intensive Care Unit”’[Mesh] OR “Intensive Care”’[Mesh] OR “critical care”
OR “Critical Illness”’[Mesh] OR ICU OR “intensive care*” OR “Terminal Care”[Mesh]) AND
(Intensivist* OR “Physician”’[Mesh] OR “Nurse”[Mesh] OR “Medical Staff’[Mesh] OR
“Physician Attitude”[Mesh] OR “critical care physician*”” OR “critical care nurs*” OR “intensive
care nurs*” OR hospitals OR “Community Hospital’[Mesh] OR clinician*) AND (“life support
care” OR “Hypnotic Sedative Agent”[Mesh] OR (“Norepinephrine”[Mesh] OR
“Phenylephrine”’[Mesh] OR “Vasopressin”’[Mesh] OR “Epinephrine”’[Mesh] OR
“Dopamine”[Mesh]) OR “life support” OR “Renal Replacement Therapy”’[Mesh] OR
“Vasoconstrictor Agent”’[Mesh] OR “Opiate[Mesh]” OR “Analgesic”’[Mesh] OR “Artificial
Ventilation”[Mesh] OR “mechanical ventilation” OR “end-of-life care” OR “Enteric
Feeding”’[Mesh] OR “medical futility” OR (“Lorazepam”[Mesh] OR “Midazolam”[Mesh] OR
“Morphine”’[Mesh] OR “Propofol”’[Mesh] OR “Fentanyl”’[Mesh]) OR “Deep Sedation”’[Mesh]
OR “Benzodiazepine”[Mesh]) AND (“Treatment Withdrawal”’[Mesh] OR “Passive
Euthanasia”’[Mesh] OR “withdrawing treatment*” OR “Extubation[Mesh]” OR “terminal
extubation” OR “extubat*” OR “ventilator weaning” OR “withdrawal of life support” OR “life
support withdrawal” OR “Do-not-resuscitate order*” OR “resuscitation orders” OR
“Euthanasia”’[Mesh] OR “withdrawing care” OR “Palliative Therapy”’[Mesh] OR “withdrawing
life support” OR “order of withdrawal” OR “forgo life-sustaining treatment*”’)

MEDLINE (1946 — OCT 2012, In Process & Other non-Indexed Citations) using OVID
Search terms used: (“Intensive Care Units”’[Mesh] OR “Intensive Care”’[Mesh] OR “Critical
Care”’[Mesh] OR “Critical Illness”’[Mesh] OR ICU or “intensive care*” OR “Terminal
Care”’[Mesh]) AND (intensivist OR “Physicians”[Mesh] OR “Nurses”[Mesh] OR “Medical Staff,
Hospital’[Mesh] OR “Physician’s Role”’[Mesh] OR “critical care physician*” OR “critical care
nurse*” OR “intensive care physician*” OR “intensive care nurs*” OR “Hospitals,
Community”’[Mesh]” OR “Hospitals, University”’[Mesh] OR “Hospitals”’[Mesh] OR “Nursing
Staff, Hospital”’[Mesh] OR “Professional-Family Relations”[Mesh] OR “Physician’s Practice
Patterns”’[Mesh] OR “Hospitals, Teaching”[Mesh] OR “Attitude of Health Personnel”[Mesh])
AND (“Life Support Care”[Mesh] OR “Hypnotics and Sedatives”[Mesh] OR
(“Norepinephrine”’[Mesh] OR “Phenylephrine”’[Mesh] OR “Vasopressin”’[Mesh] OR
“Epinephrine”’[Mesh] OR “Dopamine”’[Mesh]) OR “life support” OR “Renal Replacement
Therapy”’[Mesh] OR “Vasoconstrictor Agents”’[Mesh] OR “Analgesics, Opioid”[Mesh] OR
“Analgesics”’[Mesh] OR “Respiration, Artificial’[Mesh] OR “Ventilators, Mechanical”’[Mesh]
OR “end-of-life care” OR “Enteral Nutrition”’[Mesh] OR “Medical Futility”[Mesh] OR
(“Lorazepam”[Mesh] OR “Midazolam”[Mesh] OR “Morphine”[Mesh] OR “Propofol”’[Mesh] OR
“Fentanyl”’[Mesh]) OR “Deep Sedation”’[Mesh] OR “Benzodiazepines”’[Mesh]) AND
(“Withholding Treatment”[Mesh] OR “Euthanasia, Passive”[Mesh] OR “Withdrawing
treatment®*” OR “Airway Extubation”[Mesh] OR “terminal extubation” OR “extubation” OR
“Ventilator Weaning”[Mesh] OR “Time Factors”’[Mesh] OR “withdrawal of life support” OR
“life support withdrawal” OR “do-not-resuscitate order*” OR “Resuscitation Orders”’[Mesh] OR
“Euthanasia”’[Mesh] OR “withdrawing care” OR “Palliative Care”’[Mesh] OR “withdrawing life
support” OR “treatment withdrawal”)
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EBM Reviews (DARE, Cochrane, HTA, NHS Economic Evaluations) using OVID

Search terms used: (“intensive care unit” OR “intensive care” OR “critical care” OR “critical
illness” OR ICU OR “intensive care*” OR “terminal care”) AND (intensivist OR physician OR
“healthcare worker” OR “physician’s role” OR “critical care physician” OR “critical care nurs*”
OR “intensive care physician*” OR “intensive care nurs*” OR “care in the ICU”) AND (“life
support care” OR “hypnotics and sedatives” OR (“norepinephrine” OR “phenylephrine” OR
“vasopressin” OR “epinephrine” OR “dopamine”) OR “life support” OR “renal replacement
therapy” OR vasopressor OR opiods OR analgesic* OR “artificial respiration” OR “mechanical
ventilat*” OR “end-of-life care” OR “enteral nutrition” OR “medical futility” OR (“lorazepam”
OR “midazolam” OR “morphine” OR “propofol” OR “fentanyl”) OR sedation OR
benzodiazepine) AND (“withholding treatment” OR “‘euthanasia, passive” OR “withdrawing
treatment®” OR “airway extubation” OR timing OR “extubation” OR “ventilator wean*”” OR
“time factor” OR “withdrawal of life support” OR “life support withdrawal” OR “do-not-
resuscitate order®*” OR “resuscitation orders” OR euthanasia OR “withdrawing care” OR
“palliative care” OR “withdrawing life support™)

APPENDIX B — SAMPLE DATA ABSTRACTION TABLE

Data Collected

Variable
Reference number Arbitrarily assigned by
reference software
General Study Data
Author(s) Descriptive
Year of publication Descriptive
Year study was conducted/data was collected Descriptive
Sample size of patients who had life support removed Continuous
Setting of patient care/life support removal (ICU, hospital ward, operating Descriptive
room, etc.)
ICU type (trauma, medical, surgical, mixed) Descriptive
Hospital characteristics (University, teaching hospital, community hospital, Descriptive
nursing home, etc.)
Study Design (retrospective, chart review, prospective, observational, Descriptive
interventional, use of secondary data, etc.)
Ares of treatment withdrawal process measured (order of withdrawal, drug Descriptive
dosing during withdrawal, timing, description of interventions removed)
Measure of illness severity scoring used (GCS, APACHE II, SOFA, etc.) Descriptive
Risk of Bias
Considered illness severity in outcome description? Binary (Y/N)
Other identified potential biases (problems with data collection, unique Descriptive

population, missing information)

ICU, intensive care unit; GCS, Glasgow Coma Score; APACHE II, Acute Physiology and Chronic
Health Evaluation II; SOFA, Sequential Organ Failure Assessment
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APPENDIX C — DEFINITIONS OF WITHDRAWAL OF LIFE SUPPORT THERAPY USED IN
INCLUDED STUDIES

Includes
Study Definition of Withdrawal of Life Support Therapy prediction of
death
Smedira  No clear pre-defined definition, likely from first intervention
. NA
etal (50) withdrawn.
Wilson et  Withdrawal of MV
No
al (51)
Wood and A withdrawal of ““a treatment that would have a critical influence
Martin  on the patient’s clinical course” (patient expected to live for Yes
(52) minimum of 24 hours if treatment not withdrawn.)
Keenan et A mutual decision (by physician and family) to remove all or No
al (53) some “current life-support modalities”
Keenan et A mutual decision (by physician and family) to remove all or
(13 b b bE) NO
al (41)  some “current life support modalities
Hall and Removal or no further addition/escalation of “major life support
Rocker  modalities” (including VP, MV, RRT, etc.) with understanding Yes
(54) that this would likely result in death
The cessation and removal of an ongoing medical therapy with
Esteban et the explicit intent not to substitute an equivalent, alternative Yes
al. (55) treatment and knowing that the patient will die following the
change in therapy.
Ferrand et Discontinuation of treatments that had been started, including
al. (40) ABX, VP, blood transfusion, nutrition, hydration, inspired No
' oxygen support above 21%, and MV.
Rocker et Reduction or discontinuation of MV, or continuation of MV
while other life support modalities such as VP or RRT are No
al (56) )
withdrawn
Chan et al Documented withdrawal of MV
No
(39)
Gerstel e Interventions (RRT, hydration, tube feeding, VP, laboratory
al (57) tests, MV) withdrawn with the expectation that the patient would Yes
die
White et  Withdrawal of MV No
al (42)
Bloomer From first therapy withdrawn, including MV, VP, RRT, and
.. No
etal. (58) nutrition.
Wind et  Not overtly stated, likely begins with extubation/disconnect from NA
al. (29)  ventilator.

MYV, mechanical ventilation; VP, vasoactive drugs, RRT, renal replacement therapy; ABX,

antibiotics
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APPENDIX D — LIST OF PILOT STUDY VARIABLES ANALYZED

Category Variable Data Collected
Admission to intensive care unit Date & time
Score for each category,
APACHE II score summary score using validated
scale
Admission &

Demographic Data

Glasgow Coma Score

Sex

Chronic Illness

Score for each category,
summary score using validated
scale

Male/Female

Presence of any chronic illness
(Y/N), description

Start of withdrawal of life

Withdrawal of life . Date & time
- sustaining treatment
sustaining
treatments Declaration of death Date & time
) ) ) ) Presence/absence of each
Respiratory Invasive/non-invasive

therapies at start of
life sustaining

mechanical ventilation,
endotracheal tube, nasotracheal

therapy, ventilation settings
(rate, positive end expiratory
pressure, inhaled oxygen

therapy withdrawal tube, nasopharyngeal airway percentage)
Extubation Yes/No, date, time
Ventilation & Change to T-piece Yes/No, date, time
Alrway Yes/No, date, time and value of
management each reduction in inspired

during withdrawal
of life support
treatment

Oxygen wean

Suctioning

oxygen percentage

Whether suctioning was
performed, number of times,
date and time patient last
suctioned
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Category

Variable

Data Collected

Administration of
vasoactive drugs
prior to withdrawal
of life sustaining
therapies

Administration of vasoactive
drugs (epinephrine,
norepinephrine, vasopressin,
phenylephrine, milrinone,
dopamine, dobutamine,
nitroglycerin, nitroprusside,
labetolol, esmolol, amiodarone,
other)

Presence/absence of each
medication, dose, date & time of
cessation

Administration of
vasoactive drugs
during withdrawal
of life sustaining
therapies

Administration of vasoactive
drugs (epinephrine,
norepinephrine, vasopressin,
phenylephrine, milrinone,
dopamine, dobutamine,
nitroglycerin, nitroprusside,
labetolol, esmolol, amiodarone,
other)

Yes/No, type of drug, date, time
and dose value for each
administration of each drug

Administration of
analgesics/sedation
prior to withdrawal

of lie sustaining
therapy

Administration of any
analgesia/sedation drugs
(morphine, fentanyl,
hydromorphone, midazolam,
lorazepam, diazepam, clonidine,
propofol, pentobarbitol,
dexmedetomidine)

Presence/absence of each
medication, dose, date & time of
cessation

Administration of
Analgesia/Sedation

Administration of any
analgesia/sedation drugs
(morphine, fentanyl,
hydromorphone, midazolam,
lorazepam, diazepam, clonidine,
propofol, pentobarbitol,
dexmedetomidine)

Yes/No, date, time, and dose
value for each administration of
each drug

Administration of

other drugs during

withdrawal of life
support therapy

Administration of any other
drugs

Yes/No, drug name, date, time,
and dose value for each
administration of each drug

APACHE II, Acute Physiology and Chronic Health Evaluation II
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APPENDIX E — COPY OF RESEARCH ETHICS BOARD APPROVAL LETTER FOR
SECONDARY DATA ANALYSIS

EEITGE § Chiaedde
B R T e

TR AT ) "q‘ f'
e ,.%_,-.EN;
Ottawa Hospital Research Ethics Boards / Conseils d'éthique en recherches

728 Porkdale Avenun, Dox 411, Oltaws, Ondetia H1Y 4B §13-T80-3355 ext 14802  Fax 613-T61-4311
Rt Pewars o sl ofina b

Friday, February 08, 2013

Dr. Sonny Dhanani

Children's Hospital of Eastern Ontario {CHED)
401 Smyth Road

Ottawa, ON

K1HBL1

Dear Dr. Dhananic

Fe: Protocol 8 20130065- Exploration of DDePICt pilot study data on WLST processes in
01H participating Canadian ICUs

Protocol approval valid until - Friday, February 07, 2014

| am pleased o inform you that this protocol underwent expedited review by the Ottawa Hospital Research Elhics
Board (OHREB) and is approved. No changes, amendments or addenda may be made to the protocol without
the OHRER's review and approval,

&pproval is for the following:
- DHREE Electronic Application
- Protocal dated January 7, 2013

If the sludy is to continue beyond the expiry date noted above, a Renewal Form should be submitted to the
OHREB approximalely six weeks prior to the current expiry date. If the study has been completed by this date, a
Termination Report should be submitied,

The Ottawa Hospital Research Ethics Board is constituted in accordance with, and operates in compliance with

the requirements of the Tri-Council Policy Staterment: Ethical Conduct for Research Invalving Humans: Healih

Ganada Good Clinical Practice: Consolidated Guideline; Part C Division 5 of tha Food and Drug Regulations of

Eaalﬂlw hi_:anada: and the provisions of the Ontario Health Infermation Protection Act 2004 and its applicable
equlations,

Yours sinceraly,
Frangine F-A Sarazin, Ph.D., . Paych
Vice-Chairman

Oitawa Hospital Resaearch Ethics Board

FFASHKd
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APPENDIX F — DATA ABSTRACTION TOOL USED FOR LIFE SUPPORT THERAPY
WITHDRAWAL PROTOCOLS

Characteristic

Data collected

8
9

10. Was withdrawal of additional interventions (nutrition, dialysis,

. Did site provide a protocol for removal of life support for non-

organ donor patients?

. What was the first “step” in the initiation of life support

withdrawal?

. Was the concept of “no drug limit” clearly stated somewhere in

the protocol?

. Was the dosing of comfort drugs specifically protocolized (e.g.

when each dose could be increased)?

. Were there any specific drugs listed? (List)

. Was the withdrawal of mechanical ventilation explicitly

outlined?

. If yes, was extubation listed as a step of withdrawal of

mechanical ventilation?

. Was the weaning or removal of vasoactive drugs outlined?

. What was the length of the protocol?

additional medications) outlined?

11. Was the decision-making component of life support

withdrawal also outlined?

12. Was there a separation of decision-making at end of life and

the actions done as part of the withdrawal process?

13. How was the protocol presented? (Checklist, paragraphs, lists,

etc.)

Binary (Y/N)
Descriptive
Binary (Y/N)

Binary (Y/N)

Binary (Y/N) &
description

Binary (Y/N)

Binary (Y/N)

Binary (Y/N)
Continuous (number
of pages)

Binary (Y/N)
Binary (Y/N)
Binary (Y/N)

Descriptive
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