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ABSTRACT

INTRODUCTION: The use of parenteral fluid therapy for dying
persons who no longer drink adequately is controversial. The
issue is important and has wide relevance to any health care
setting which provides care for the terminally ill. Benefits
and harms from fluid volume depletion and from fluid therapy
are argued, but good evidence is lacking. The investigation
of the effects of fluid status and fluid therapy on the dying
illustrates some of the obstacles to doing palliative care
clinical research. Although all clinical settings pose
impediments to research involving patients as participants,
palliative care faces obstacles which are particularly
relevant to this setting. By recognizing obstacles and
considering them in planning specific studies or overall
research agendas, strategies can be formulated to deal with
them, clinical research in palliative care can progress and
solutions to clinical problems can be found.
OBJECTIVES/METHODS/RESULTS:

Fluid Status and Fluid Therapy

Objectives: To investigate the effects of fluid status and
fluid therapy on the dying (Fluid Status Study) .

Design: (1) Systematic review of the health care literature
for background material; (2) Experimental, nonrandomized, open
comparative study.

Setting: Two inpatient palliative care units (PCUs), one in
Ottawa (Ott) and one in Edmonton (Edm) .

Sample: Consecutively admitted advanced cancer patients who
were able to give informed consent, as determined by a score
of 24 or more on the Mini-Mental State Examination (MMSE) and
by subjective competence, were considered. Each PCU assembled
one of the comparison groups. Out of 288 patients assessed,
123 were approached for participation and 94 consented. These
were followed in Phase I until 70 were at clinical risk of
developing a fluid deficit and started the main phase of the
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study (Phase II); 24 patients never reached Phase II. Out of
the 70 patients, two were excluded from Phase IT and two were
not evaluable due to large amounts of missing data. There
were 33 evaluable Phase II patients in each group. In Ott,
all 33 patients died in Phase II, while in Edm 27 died in
Phase II.

Interventions: Hypodermoclysis was given to all Phase II

patients in Edm to maintain optimal fluid balance. No
parenteral fluids were administered to Phase II Ott patients.
Patients remained in Phase II until their risk of fluid
deficit resolved for 10 days.

Main outcome measures: Visual analogue scale (VAS) scores for
12 symptoms; MMSE; Delirium Rating Scale (DRS); level of
consciousness; constipation; vomiting; pressure ulcers; edema;
myoclonus; oral mucosal hydration; skin turgor; 24 hour fluid
balance; 24 hour urine output; heart rate; blood pressure;
serum urea-to-creatinine ratio; serum creatinine; serum
sodium.

Results: Descriptive statistics using parametric and non-
parametric methods were used to compare the groups over time.
Missing data were prominent. The groups showed differences in
indicators of fluid status including fluid balance, urine
output, urea-to-creatinine ratio, skin turgor and heart rate,
with all indicators consistent with poorer f£luid status in the
Ott group. The groups displayed differences at the start of
Phase II in several symptom-related outcomes - level of
consciousness, MMSE, DRS, weakness, thirst, prevalence of
pressure sores and prevalence of edema. Ott was worse than
Edm in all these measures. Median survival in Ott from the
start of Phase II was four days, and in Edm was 31.5 days.
Because of the 1lack of baseline comparability, further
comparisons were made relative to the day of death. From this
perspective, both groups showed deterioration in cognitive
status close to death, but Ott’s group may have deteriorated
a few days before Edm’s. DRS scores were consistently worse
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in Ott, yet both groups’ scores worsened during the two weeks
before death. Proxy scoring of the VASs was needed equally in
both groups, and was required by about 90% of the patients
near death. Myoclonus was more prevalent in Ott as were
pressure ulcers, but there were no differences in level of
consciousness or prevalence of edema. Drugs with sedating
effects and with anticholinergic effects were used more often
in Ott while corticosteroids and oxyden were used more in Edm.
Relevant obstacles faced while doing this study included:
negative attitudes of staff towards research; ethical
concerns; cognitive impairment of patients; and the poor and
unstable condition of patients.
Obstacles to Palliative Care Clinical Research
Objectives: To further identify clinical research obstacles
which are particularly relevant to palliative care and
strategies for dealing with them.
Design: Systematic survey of selected journals.
Sample: Palliative care clinical studies published in 1992
and 1993 in three journals: Journal of Palliative Care;
Palliative Medicine; and Journal of Pain and Symptom
Management .
Results: Sixty-nine studies were identified. Only eight
included comparison groups and six of these were randomized
trials. Single group and retrospective studies were
prominent. Twenty-five were therapy studies and the rest were
evenly distributed amongst other categories of research
purposes. No source of funding was indicated for 67% of
studies. When funding sources were reported and the type of
source was clear, only 26% were research funding agencies or
government sources. Obstacles were identified and classified
into four main categories: problems caused by the patients’
poor and unstable conditions; ethical concerns; population
heterogeneity; and lack of relevant outcome measures. These
potentially affected the following: recruitment; informed
consent; participation; use of investigations; assessment of
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ocutcomes; internal and external validity; and chcice cf
research design. A narrative description of the identified
obstacles was provided along with explanations of strategies
used by the investigators to deal with them. The information
collected was combined -with the first-hand experience of
facing obstacles while planning and conducting the Fluid
Status Study to compile a more complete list of obstacles co
palliative care clinical research.

CONCLUSIONS: Clinical decision-making regarding fluid cherapy
must remain individualized. In clinical research, fluid
status indicators could include intake and output measurss and
the serum urea-to-creatinine ratio. There is still a need to
identify cthe population of terminally ill patients for whom
uncertainty exists regarding the use of fluid therapy. Once
that is done, a randomized controlled trial to evaluate fluid
therapy for the dying should be done. This should include
some or all of the following outcomes: mental status, opioid
toxicity, pressure ulcers, thirst and dry mouth, quality cf
life and family impact. Survival should be a secondary
outcome. Basic science research is needed to investigata the
metabolism of water by the dying.

Relevant palliative care research obstacles include:
negative attitudes; ethical concerns; lack of research
expertise; lack of funding; the pcor condition of patiencs;
lack of a clear population definition; population
heterogeneity; limited patient access; and lack of relevant
outcome measures. Education and involvement of staff is
needed as 1is ethical monitoring of studies. Communicy
participation in research planning should be increased.
Collaborative research networks are needed to facilitate
multi-centre trials. Pilot studies prior to major studies
should be considered. The progess of palliative care rssearch
can be monitored by repeating surveys of research at intervals

of time.
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CHAPTER 1
INTRODUCTION

1.1 STATEMENT OF PROBLEM

The burden of suffering experienced by the dying is
substantial, consisting of multiple, often complex physical
symptoms as well as psychological and spiritual distress™?.
Although palliative care services were established to provide
care for the dying in general, the vast majority of recipients
of this care up tc now have been dying cancer patients and
their families3. Cancer accounts for about one quarter of all
deaths in Canada*. It is estimated that 61,800 persons will
die from cancer in this country in 1996. There will be about
129,200 new cases during that year®, with over 50% of these
patients eventually dying of their disease. Largely due to
the aging of the Canadian population, the number of new cases
and deaths from cancer will continue to rise, and will likely
reach 70,000 to 75,000 deaths per year in the year 2000°.
Persons dying from Acquired Immunodeficiency Syndrome (AIDS)
and other active, progressive diseases add to the total
requiring palliative care.

Modern day palliative care was born 30 years ago out of
concern for the perceived plight of the dying in a highly
technological health care system. Two extremes of care
appeared to be provided to these patients: one consisted of
heroic attempts to prolong life using increasingly futile
technological interventions until death; the other consisted
of almost complete neglect of the patient’s care with the
explanation that "nothing more can be done"’'®. Palliative
care principles and practices evolved from observing these two
extremes of practices and believing that a better way cf
providing care for the terminally ill was possible. The use
of medical technologies was generally discouraged, including
relatively simple ones like parenteral fluid therapy for
patients who stop drinking®. Evidence to support this and



other management practices have come primarily from clinical
experience rather than from controlled clinicai trials or well
designed observational studies®®.

The use of parenteral fluid therapy is one example of
several controversial treatment approaches used in palliative
care. For this therapy, the controversy extends beyond
palliative care to the care of the dying in different health
care settings; therefore, the issue has wide relevance. It is
believed by many palliative care clinicians to offer no
benefit and potentially to cause harm to the large proportion
of dying patients who stop drinking as death approaches. They
also maintain that there are benefits to some dying patients
if they become £fluid volume depleted®:. This belief
contrasts with the practices in the general medical and
nursing communities outside of palliative care where the use
of artificial means of providing fluids to dying patients is
more common?. The belief that the dying require fluid
support for comfort is held by a large proportion of these
clinicians®3. Little good evidence supports either
viewpoint. Recently, some palliative care clinicians have
questioned the long-held palliative care teaching on this
issue, and have reported their practice of offering fluid
therapy to most dying patients under their care®™.

Fluid therapy is wusually delivered by intravenous
infusion of fluids or by a simpler technique «called
hypodermoclysis (HDC), the infusion of fluids into che
subcutaneous tissue®s. Although the intervention Iis
relatively easy ¢to deliver, the risk-benefit ratio is
uncertain with respect to quality of life and survival. 1In
addition, the issue is complicated by a combination of
important physical, psychological, social, spiritual, ethical,
and legal aspects to the debate. It is not only the dying
patient who is potentially affected, but also the bereaved
family and friends and the professional caregivers® -8,
Clinicians are 1looking for valid evidence to support
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recommendations one way or the other.

The pursuit of clear, unbiased answers Eo questions about
the management of the dying is complicated by the environmenc
in which such studies must be carried out. Research in
palliative care has lagged behind advances made in other areas
of the field. Much interest exists in increasing the amount
and the quality of clinical research that occurs, but thers
are impediments to accomplishing this®®. Alchough every
clinical setting poses obstacles to the performance of
research, there may be some obstacles which are particularly
relevant to palliative care. By identifying these, it may be
possible to minimize or even eliminate some of the obstacles.
Others will need to be considered and accommodated when
planning studies or overall research agendas.

The burden of suffering from terminal illness is great
and growing and the clinical problems faced are severe and

often urgent. There is no clear agreement on many of the
therapies involved, such as parenteral fluid therapy, vyet
there is a growing demand for solutions. Obstacles to

research in palliative care are impeding the progress of
research; innovative solutions must be found so that research

can improve in quality and quantity.

1.2 CONTRIBUTION OF THESIS
This thesis contributes to palliative care in the

following ways:

(1) It summarizes in a systematic way the clinical evidence
that has existed until now regarding the effects of fluid
status and fluid therapy on the dying, which is a common,
important and controversial clinical topic;

(2) It contributes to the evidence available regarding the
effects of fluid status and fluid therapy on the dying;

(3) It suggests questions requiring further research
regarding the effects of fluid status and fluid therapy

on the dying;



(4) It assists with the methodological planning of future
studies of the effects of fluid status or £luid therapy
on the dying;

(5) It identifies obstacles which are particularly relevant
to performing clinmical research in palliative care
generally;

(6) It suggests strategies for dealing with identified
relevant obstacles to palliative care clinical research,
which has been impeded in both quantity and quality; and

(7) It 1illustrates the methodology of the systematic
literature review for performing reviews of palliative

care clinical topics.

1.3 OUTLINE OF THESIS
In this thesis three studies are reported. First, a

systematic review of the health care literature presents the
evidence available pertaining to the clinical problem of the
effects of fluid status and fluid therapy on dying patients.
It was not simply a review of the 1literature, but a
structured, systematic review modelled after methodologies for
performing meta-analyses. Since the <clinical studies
identified by the systematic review were small in number and
of generally low methodological quality, obstacles to the
conduct of clinical research in palliative care are reviewed
next. As part of this background, these obstacles are
illustrated by the identified fluid studies. The combination
of the systematic review and the discussion of research
obstacles sets the stage for the presentation of the clinical
trial, including the rationale for the methodologies chosen.

Second, the study of the fluid volume status of cancer
patients admitted to two palliative care units (PCUs) is
reported. This was the first controlled study to evaluate the
effects of fluid therapy on the dying. It used an
experimental, nonrandomized, comparative design to follow two
parallel cohorts, one receiving and the other not receiving
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fluid therapy. Multiple outcome measures were assessed to
compare the two groups with respect to fluid status, symptoms
and other treatments. The limitations of the study are
discussed, the results are interpreted and compared to
orevious studies and recommendations pertaining to further
research are made. Obstacles faced throughout the process of
olanning and conducting the trial are reviewed.

Third, obstacles relevant to palliative care clinical
research in general are explored by means of a survey of three
valliative care journals over a recent two year period. Aall
clinical studies were identified using explicit criteria.
They were reviewed with the goal of compiling a representative
collection of barriers to palliative care research and
obtaining an overview of the type of research occurring. Only
obstacles particularly relevant to palliative care were
identified. Their possible effect on the choice of research
design was considered as well. A set of obstacles taced by
palliative care researchers are presented and some strategies
for dealing with them suggested.

Finally, the information obtained with respect to the
effects of fluid status and fluid therapy on the dying and
obstacles to palliative care research are summarized.
Clinical and research recommendations are made and some
general strategies for dealing with the obstacles are

suggested.



CHAPTER 2
BACKGROUND

2.1 SYNOPSIS
A structured, preplanned, systematic review of the

English language health care literature is presented in which
published clincial studies investigating the effects of fluid
status or fluid therapy on dying patients were sought and
raviewed. The goals were to ascertain what clinically
relevant, published evidence existed and to assess the
strength of this evidence. The information was meant to be
used to inform clinicians on optimum clinical practice and to
provide direction for further research by helping generacts
hypotheses and by highlighting methcdological issues.

Because of major limitations present in the small number
of studies included in the review, it is followed by a
discussion of obstacles to clinical research in palliative
care. These obstacles provide a challenge to doing palliative
care clinical research and could impact on the type, quantity
and quality of research that is carried out. They are placed
into perspective by considering the history and development of
palliative care in general. Those that may have been
important in the studies included in the review are discussed
to illustrate some of the issues.

By the end of this chapter the state of knowledge
pertaining to the effects of fluid status and fluid therapy on
the dying is summarized, questions requiring further research
are suggested, and some obstacles to palliative care research
are identified. These are all relevant to the clinical trial
that is reported in Chapter 3 and the broader examination of
obstacles challenging palliative care clinical research, which

is presented in Chapter 4.



2.2 A SYSTEMATIC REVIEW OF PUBLISHED CLINICAL RESEARCH ON
THE EFFECTS OF FLUID STATUS OR FLUID THERAPY ON THE

DYING

2.2.1 Introduction
The World Health Organization defines Palliative Care as:

the active total care of patients whose disease
is not responsive to curative treatment. Control
of pain, of other symptoms, and of psychological,
social and spiritual problems is paramount. The
goal of palliative care is achievement of the best
possible quality of life for patients and their

families.?°,

The suffering experienced by dying persons has multipla
causes*. The role of fluid volume status as a factor in the
etiology of cthis suffering is poorly understood and its
importance remains controversial - polarized views exist, aven
amongst those working in the field of palliative care?®.

The use of intravenous (IV) fluids for dying persons
appears to be common in hospitals. In one study, of 106
vatients who died of cancer in hospital and who wers
retrospectively reviewed, 86 (81%) received IV fluids within
the last 30 days of life and 73 (69%) died with an IV in
place®**. Similarly, a decision by physicians to discontinus
such therapy, once insticuted for a critically ill individual,
seems to be unlikely, even when the decision to withdraw lifs
support has been made. IV fluids were the least likely form
of life support to be withdrawn out of eight treatments in cne
survey of hospital physicians?®t.

Moderate to severe fluid depletion in the non-terminally
i1l patient can result in symptoms of lethargy, weakness,
confusion or obtundation. If electrolyte abnormalities are
present hyperexcitability can occur as well, manifested bv
muscular twitching, irritability and seizures®. Other
symptoms associated with fluid deficiency include the
following: thirst; dry mouth; dysphagia; apathy; depression;
headache; nausea; vomiting; and muscle cramps®®*. There is



evidence that the elderly have a reduced thirst sensation?.
Poor fluid intake has also been suggested as a risk factor for
the development of pressure ulcers of the skin®®.

One of the generally accepted beliefs amongst palliative
care clinicians since the modern era of palliative care began
in 1967 has been that artificial fluid therapy is usually
unnecessary for the dying person who is unable or unwilling to
drink. The observation of patients near death suggestad that
artificial fluid therapy offered 1little benefit and cthe
potential for harm. In fact, fluid volume depletion was seen
as beneficial to the patient close to death; decresased
drinking was considered ‘natural’?*. The important fluid-
related needs were believed to consist primarily of feselings
of dry mouth and possibly thirst, both of which were falt to
be adequately managed by good mouth care and sips of fluids as
tolerated?®. Neuromuscular irritability, restlessness::,
lethargy, drowsiness and fatigue®? were acknowledged as
potential consequences of a fluid deficit; however, they were
thought to be either easily managed by other means cr cf
little importance as sources of distress. Postural
hypotension was considered of some importance if an ambulatory
patient was symptomatic. In such a case some clinicians would
have considered fluid therapy?3. The presumed benefits of
fluid deficiency included: decreased pulmonary secrecions
resulting in less dyspnea and coughing; decreased saliva
production resulting in less choking and drowning sensations;
decreased urine production resulting in less incontinence and
less need for assistance with voiding or catheterization;
decreased gastrointestinal (GI) tract secretions resulting in
less nausea and vomiting*; decreased peritumoral =dema
resulting in decreased pain; and decreased edema and
ascitesg3s 36, Evidence to support these beliefs and the
practice of not usually providing parenteral fluids to the
dying consisted of clinical experience, opinion and anecdoce.

If decreased level of consciousness was associated with
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a fluid deficit, this was felt to be beneficial since cthe
person’s perception of suffering would decrease at the same
time’’. A fluid volume deficit was believed to be associated
with general analgesia as well. Some postulated about the
possible role of accumulating ketones and of increased
production of endogenous opioids in producing this apparentc
effect in patients who were volume depleted and
malnourished?®. These hypotheses were based on animal
axperiments.

The use of fluid therapy was believed to potentially
produce the opposite effects to those listed above,
aggravating symptoms experienced by the patient. In additicn,
there was concern that fluid therapy could cause psychosocial
effects including: increased emotional distress in the
family®®; diversion of the carers’ attention from the patient
to the monitoring of the infusion'®; fueling of denial of the
patient’s condition; and interference with interactions
between the patient and family due to the presence of the
technical apparatusit.

Recently, this traditional palliative care point of viaw
was challenged from within palliative care. Clinician-
researchers noted that some common problems faced by the
dying, such as delirium, could be associated with fluid volume
depletion. They were concerned about the various metabolic
effects of volume depletion and the potential for renal
failure to occur, resulting in the accumulation of drug

metabolites. In particular, they noted that with renal
failure there was an increased risk of toxicity from the
accumulation of opioid metabolites, possibly causing

confusion, myoclonus and seizures. They were also concerned
that fluid deficiency could result in an increased risk of
pressure ulcers of the skin and constipation®?. They
reported that the standard of care in their palliative care
unit was to offer HDC to all patients who were unable to drink
adequately. They saw this as a simpler method with advantacges

9



over the IV route from a technical and practical point ci
view*?, ’

Others have argued for the provision of fluids to the
terminally ill on ethical, legal and social grounds®-i-%.
the debate is complicated by these wider issues. Because of
the apparent lack of good evidence to support any therapeutic
approach, several authors have simply suggested that decision-
making pertaining to the use of fluid therapy for the dying be
‘individualized’*7-38.49

In reviewing the literature on the effects of fluid
status and fluid therapy on the dying, one approach is to use
the methodology developed for performing systematic reviews.
These have been used especially for reviews of randomized
controlled trials and have been defined as:

-..the application of scientific strategies that

limit bias to the systematic assembly, critical

appraisal, and synthesis of all relevant studies on

a specific topic*®.

Non-systematic reviews examining fluid status effects on the
dving are numerous. In preparing a review, there is potential
for bias to affect the identification and selection of
articles, the weight put on each of the articles included, the
information extracted and presented, the combining of the
information from all the sources used, and the conclusions
drawn. Usually little attention is paid to the strength or
quality of the evidence presented in the variocus articles
cited. A systematic approach may not eliminate bias
completely, but it makes visible all components cf the review
process, and hence all remaining potential sources of bias.
The principles involved in preparing systematic reviews can be
apolied to reviews in general, even if no randomized trials
exist examining the topic of interest.

This section reports the results of a systematic review
which examined fluid status effects on the dying.



2.2.2 Goals and Objectives
The goal of this review was to use a systématic approach

to search the health care literature to identify published
studies which assessed the effects of fluid status or fluid
therapy on the dying and then to systematically appraise these
studies and synthesize their resultsS:-S52, The review’s
objectives were:

(1) to compile, with a reasonable degree of cercainty, a
complete list of all known, published, English language
clinical studies on this topic;

(2) to place the quality of the studies identified into
perspective with respect to the level of evidence they
provide for informing clinical decision making and for
formulating hypotheses for further research;

(3) to outline, in as unbiased a way as possible, the state
of knowledge that exists on this topic based on clinical
research carried out with dying patients;

(4) to identify hypotheses or questions for further rasearch;
and

(5) to identify factors which may help in che planning and
design of future research on this topic.

2.2.3 Methods

Eligibility Criteria
An article was included if it:

(1) was published in a biomedical journal;

(2) was an original article reporting the results of a
specific study;

(3) dealt with, as a main focus, the possible effects cf
fluid status or fluid therapy on patients;

(4) involved human patients described as dying or terminally
ill, or as receiving hospice care, palliative care or

terminal care;
(5) reported outcomes derived from the assessment of

patients;



(X1
]

(6) reported clinical outcome measures other than or
addition to laboratory data; and

(7) was published in English.

An article was excluded if it

(1) reported on a survey of attitudes or opinions of
caregivers only;

(2) reported a case study only;

(3) reported a case series, with no grouping of results; or

(4) was a redundant publication of a study (in this case che
most complete report of the study was included, or the
earliest report in the case of identical publications,
and all others were excluded).

The review was limited to English language articles for the

following reasons: language translation resources were acc

available; resources for retrieving more obscure journals were

limited; and the main journals in the world dedicated to

palliative care were published in English.% No restrictions

were placed on research design, except as indicated above. No

specific intervention was sought or required and outcome

measures were not specified in advance. Also, diagnosis was

not restricted. The search was limited to published studies

because: the expectation was that existing studies were small

in number and generally weak methodologically; the resources

available to search extensively for unpublished material wers

limited; and a search for unpublished studies would have been

nonsystematic and likely futileSt.

Prior to commencing, the expectations were: the number
of studies was small; the sample sizes were small; the studies
used a variety of methodologies (likely not including cthe
randomized controlled trial (RCT) design); different
populations of palliative care patients were represented in
different studies; specific fluid therapy interventions were
not always used and when used differed between studies; and
different outcomes were assessed in the various studies.
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Search Strategy

(1)

(2)

(3)

(5)

The studies were identified using the following methods:
a systematic search of MEDLINE (a computer-based,
biomedical literature database created and maintained by
the United States’ National Library of Medicine) from
1966 to March, 1996 using the Medical Subject Headings
(MeSH) and text words (txt) "palliative care" (MeSH) ,

"terminal care" (MeSH) , "symptom control" {cxt),
"dehydration" (MeSH) , "fluid therapy" (MeSH), and
hydration (txt), and limited to English only. This

search was initially set up and executed by a librarian,
in conjunction with the reviewer, although the search was
updated by the reviewer;

a systematic search of CINAHL (Cumulative Index to
Nursing and Allied Health Literature) from 1982 to
February, 1996 using the same keywords as for MEDLINE
plus "terminally ill patients" and "hospice care", and
limited to English only. This search was set up and
executed by the reviewer;

a systematic search of CURRENT CONTENTS (which grovides
computer access to tables of contents of current issues
of journals covering many disciplines) from week number
27 of 1995 to week number 15 of 1996 using the search

words "palliative care", "terminal care", "hospice",
"dying", "death", "symptom control", "terminally illr",
"dehydration", "hydration", "fluid therapy", "intravenous
fluids", "hypodermoclysis", "fluid status", and "water",

and limited to English only. This search was set up and
executed by the reviewer;

a search of reference lists of included articles and of
other related articles, including reviews, letters,
editorials, commentaries and related research articles;
hand searching of 6 palliative care journals, from each
journal’s first issue until the most recent available

issue (see Table A.1);
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(6) a search of 11 selected books (see Table i.2), along with
relevant reference lists containe&; and

(7) contacting experts in the field, known to the reviewer or
identified through publications, to confirm completeness
of the search.

EMBASE, the computer-based version of Excerpta Medica, a
European health sciences 1literature database overlapping
MEDLINE by about 30%®, was not included in the search
strategy because of its high cost and the low chance of
identifying any additional pertinent studies. No attempt was
made to systematically locate and search oroceedings of
conferences and symposia, although some were examined if they
were published in one of the manually searched journals. This
and other forms of "grey literature" (material semi-published
in the form of reports such as research rsports, policy
documents, dissertations, and theses) were not included in the
search strategy because of the difficulty in accessing this
licerature in a comprehensive and systematic way®®, the lack
of resources to try to do this and the low likelihood of
identifying additional eligible studies.

Due to the lack of resources, the selection process was
carried out by one person only, so reproducibility was not
assessed. No blinding of authors’ names, study locations,
source journal, or results was done. Based on the title and
the abstract, when available, the full text of any article
potentially meeting the inclusion criteria was retrieved and
examined before a final decision on eligibility was made. The
explicit eligibility criteria were followed closely when
considering each of the retrieved articles. Any contentious
issue regarding the eligibility of an identified paper was
discussed with the thesis supervisor and resolved by

consersus.

Assessment of Methodological Quality
Methedological quality of an included article was
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assessed independently by twc people, the raviewer and a
research assistant familiar with research methodology quality
assessment. There was no blinding of the authors’ names,
study locations, source journal, or results. Where
disagreements existed in the scoring, resolution occurred by
consensus. The instrument used to assess methodologic quality
underwent previous validity and reliability testing and was
developed to be applicable to a variety of rasearch
designs®’-%8, The instrument is shown in Table A.3. The
definitions used for design terminology are given in Table
A.4% and the scoring system applied to the irstrument is in
Table A.5 (personal communication, M. K. Cho). Scorss could
fall between zero and one, with one representing the highest

methodologic quality.

Data Extraction
Data was extracted from each eligible article in an

unblinded fashion by one person only, wutilizing a data
extraction form. Column headings on this form designacted the
information desired regarding characteristics of the studies,
their results and their conclusions. Items included as
headings were determined by following the published guidelines
for the performance of systematic reviews® and by
considering the clinical issue of interest in this review.
The form was designed to provide a systematic means of
extracting information from the articles in an explicit,
unbiased and reproducible way. If possible, authors of
included articles were contacted if clarification of aspects

of their article was needed.

Data Synthesis
The information obtained from the selected articles was

combined in tabular format for presentation of the studies’
characteristics, results and conclusions. This allcwed for
easier comparisons to be made. The table used the same
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headings as in the data extraction form, but added a cclumn
for reporting the methodologic quality écore and another for
comments (see Table A.6). A narrative summary was also
provided. This approach was planned a priori, anticipating
that the studies would not allow for statistical synthesis
because of their methodologic quality and clinical
heterogeneity. 1In addition, it was expected that data wculd
be presented in the studies mostly in a descriptive manner.
If possible, a quantitative approach to data synthesis was to
be carried out and reported as well.

2.2.4 Results

Excluded Studies
Several surveys dealt only with clinicians’ orinicons on

the issue of £fluid status or fluid therapy and terminal
illness. Several other articles contained only one or more
case studies with no grouping of results. No excluded article
reported a case series consisting of more than 3 cases. The
vast majority of excluded articles discussing this topic wers
reviews or opinion pieces only, and included discussicns of
ethical, social and legal issues.

Fifteen publications dealt with pertinent studies, but
were excluded. Two contained only 1laboratory outccme
data®-%2. Six others dealt only with methods of providing
fluids to the dying or reasons for doing soS¥-%3-55.36.4%.28
Six more were thought to be redundant versions of five of the

included studies. Of these, one was a thesis®® that was
subsequently published three years later” (the publication
included the thesis in its reference list). The other Zfive

were abstracts or letters. Four were published prior to the
corresponding full article (ranging from 1 to 4 years
earlier) ™77  while the fifth, a letter, was published
about a month after the corresponding full paper, but in a
different journal’™. This last one was not clearly redundant
because neither the number of patients inciuded nor :che
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results matched the longer report. Despite this, the authors,
the design, the setting and two of the three outcomes measured
were the same. Its data seemed to be from a separate study,
but due to its brief format as a letter and the possibility of
some overlap with the longer publication, it was excluded.
The final excluded article which requires menticn was a
review article’™ that summarized a study and gave in its
reference a date of 1994, reporting that it hnad been
"submitted for publication". No jcurnal was mentionad. The
summary of the study and direct communication with the author
of the review suggested that the study would probably have
been eligible for inclusion in this review if it had been
published. The author of the review article confirmed that
the study had not yet been published, but that it was

resubmitted for publication.

Included Studies
Six studies were selected for inclusion and all were full

articleg’’-78.79.80.81.82 Two (Waller and Musgrave) were
published in two different palliative care specialty jocurnals.
Three others (Burge, Ellershaw and Bruera) came from a third
specialty journal which attracts a significant palliative care
readership. The sixth article (McCann) was published in the

Journal of the American Medical Association. All arcicles
were published since 1993. Their characteristics are given in
Tables A.7 and A.8. Table A.7 shows their design

characteristics while A.8 gives information on their
assessments and method of analysis as well as their
methodologic quality scores. The results and conclusions of
each study are shown in Table A.9 along with additional

comments.

Methodologic Qualitv Scores

The mean (+SD) methodologic quality score for the six
eligible studies was 0.42 ¢+ 0.08 (ranging from 0.36 to 0.58).
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Five of the studies had very similar sccras, becween 0.25 and
0.41, while one study (Burge) stood out receiving a scocrs
about 50% higher than the others (0.58). It scored much
better than the other five on five questions in particular
(numbers 16 to 20 in the instrument). These all dealt wich
statistical issues - accounting for confounders, justification
of sample size, post hoc calculation of power and the choice
of statistical analyses. All studies lost two points because
they did not select subjects randomly from the target
population. All except McCann lost because they lacksd
blinding (which was felt to be not applicable to McCann’s
study) . McCann lost further because of the lack of contxrcl
subjects, failure to account for detection bias or
confounding, lack of sample size considerations and
statistical tests and failure to provide details about subject
attrition. Waller did not account for detection bias or
confounders, presented no sample size justification or power
calculation and made conclusions not supported by the
findings. The latter item related to his suggestion that the
results “"indirectly support, and in part explain, the
observation that there is no difference in survival of
terminal cancer patients whether they stay in a hospice
facility...or in a general medical ward..."). Ellershaw
failed to account for detection bias and confounding and gave
no sample size justification or power calculation. Bruera did
not deal with potential detection bias, sample size or power.
Musgrave had no controls and lacked statistical tests, sample
size justification and power calculation.

Characteristics of the Studies
The six studies used a variety of basic study designs.

Three (Burge, Waller and Musgrave) were cross-sectional
surveys (Waller included intermal controls), two (McCann and
Ellershaw) were prospective, single «cohorts (Ellershaw
included internal controls) an one (Bruera) was a
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retrospective natural experiment in which two historicai
groups were compared. All were essentially structured to be
hypothesis-generating studies whose purposes had a common
theme - to look for an association between fluid status or
fluid therapy and symptoms in terminally ill patients. To do
this they looked at different outcome measures. Most interesc
was 1in thirst and dry mouth, assessed by 100 mm. visual

analogue scales (VAS) in Burge, dichotomous questions
(present/absent) in McCann and Ellershaw, and a four point
verbal rating scale in Musgrave. Other outcomes measured,

each in only one of the papers, included: discomfort (using
@ 0 to 10 numerical rating scale)} in McCann; alertness {on a
4 point numerical rating scale) in Waller:; respiratory tract
secretions (dichotomous) in Ellershaw; impaired mental status
(IMS), used as a surrogate outcome for delirium, (dichotomous)
in Bruera; and ascites and leg edema (dichotomous) in
Musgrave. Although Burge measured several other symptoms with
VASs, he did not test their association with fluid status.
The total sample size included in all six studies was
532; Bruera included 279 of these. All were inpatients in
either a palliative care setting or a hospital oncology unic

and all except one (in McCann) had cancer. (Musgrave’s
patients presumably had cancer too since her study toock place
on an oncology ward.) Survival differed between studies.

Three (Waller, Ellershaw and Musgrave) included only patients
who were within days of death. The others included a number
of patients who lived much longer. In Burge 73% lived longer
than 14 days and some survived several months (the number and
the duration were not given). In McCann, the survival spanned
4 to 199 days with a mean of 40 days. In Bruera, 97% died in
the PCU and the average length of stay was 33 and 41 days for
the two groups assessed.

Three of the articles did not describe or enumerate the
excluded patients (Waller, Ellershaw and Bruera). A total of
106 patients were excluded in the other three studies, and
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over half were excluded for rsasons related to mental stacus
impairment. These excluded gatients represented 51% of the
total potential subjects (20%) for these three studies. Burge
described the excluded subjects in his study and showed that
there were some significant differences from the included
subjects - they had shorter survival, had less fluid intake
and required more mouth care assistance.

Artificial fluid therapy was provide to subjects in four
of the studies. Burge included some patients who received
parenteral fluids (personal communication with F. I. Burge) ,
but gave no information about them. Musgrave included only
patients who received IV fluids. Waller compared a subgroup
of patients receiving IV fluids to those not receiving any
parenteral fluid supplementacion. Bruera compared two samples
separated in time. The later group existed after three new
measures of monitoring and management had been implemented,
including more liberal use cf parenteral fluids by HDC for
patients whose cognitive funcction declined.

Four studies reported assessments of fluid status.
Laboratory tests were used in all four (Burge, Waller,
Ellershaw and Musgrave) and fluid output or intake were
assessed in two of these studies (Burge and Musgrave).
Bruera’s retrospective study reported monitoring clinical,
urine output and laboratory indices of fluid status, but did
not give data for these measures.

Results and Conclusions of the Studies

Three of the studies (Burge, Waller and Ellershaw)
reported group laboratory statistics for their study samples.
Musgrave gave laboratory results for subgroups of her sample.
The means for her total sample could be calculated from the
data presented, but not the standard deviations, so these
results were not included in the Table A.9. Burge’s sample
had biochemical measures which were remarkable for their
similarity to the reference ranges given while Waller’s and
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Ellershaw’s had more abnormal results. The studies reportad
different reference ranges for the tasts used and different
units for some of the measures.

The studies that looked at thirst as an outcome concluded
that there was little relationship between fluid status or
fluid therapy and the experience of chirst (Burge, McCann,
Ellershaw and Musgrave). Burge reported that patientcs
obtained pleasure from drinking and McCann found that symptoms
of thirst/dry mouth (combined as one outcome) were always
relieved with oral fluids or ice chips or with mouth care, but
the duration of relief varied. In Burge’s study the VAS
scores for thirst ranged between zexro and 100 mm, with a
median of about 50 mm. The VAS for dry mouth showed a similar
spread, but the median was about 60 mm. Musgrave’s sample
included 12 of 19 (63%) patients whose thirst was rated
moderate or severe. Three studies provided data on the
prevalence of thirst: McCann noted that it was present in 21
of 32 patients (66%) on admission, but only 12 (38%) retained
che sensation until death; Ellsrshaw raported that 135 out of
23 subjects (83%) who wers abls to respond reported thirst on
the one occasion they were asked within one to five days of
death (87% had dry mouth):; and Musgrave found that 18 out of
19 (95%) felt some degree of thirst within two days of death.

Waller reported that there was no correlation between the
use of IV fluids and the level of consciocusness (LOC) of
patients, but his data did suggest that poorer states of
consciousness were correlated with higher serum sodiums, serum
osmolalities and urine osmolalities. Other comments made by
the authors were: Ellershaw concluded that respiratory tract
secretions were not significantly related to fluid status in
the dying; Bruera hypothesized that providing low volumes of
fluids to patients who show early signs of cognitive
impairment may help prevent agitated delirium from occurring;
and Musgrave noted that little relationship was found between
the amount of IV fluids received oy patients and the
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prevalence of edema cr ascites.

Meta-analysis

There was little opportunity to perform a quantitative
synthesis of data between these six studies given their
different designs, populations, interventions and ocutcome
measures. Three of the studies (McCann, Ellershaw and
Musgrave) reported data that allowed for the calculacion of
the prevalence of thirst, given above and in Table A.S. These
prevalence data could be considered for statistical
aggregation.

Using the prevalence of thirst at admission for McCann’s
study (66%) and applying the method described by Fleiss for
combining proportions??, the pooled estimate of the
prevalence of thirst from the three studies was 86%. The chi
square test for homogeneity indicated statistically
significant heterogeneity (X?=8 .98, df=2, p<0.025) .
Clinically, McCann’s sample was different from both
Ellershaw’s and Musgrave’s - the subjects in the two latter
studies all died within five and two days respectively, while
in McCann’s study survival was longer, up to 199 days. The
prevalence at death was even lower in McCann’s study, so
statistical heterogeneity would still have existed if that
proportion was used instead. It was decided to repeat the
meta-analysis using only the studies by Ellershaw and
Musgrave. The pooled estimate of the prevalence from these
two studies was 91% and the test for homogeneity was non-

significant (X’=1.658, df=1, p>0.10) . The 95% confidence
interval for the pooled estimate of prevalence of thirst based
on these two studies was 82.5 to 99.7%. (This was based on a

total of 42 subjects in the two studies.)

2.2.5 Discussion

Limitations of the Review
There were several limitations to this review.
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Reproducibility of study selection and informacion extracricr
was not assessed and blinding was not used in any of the steps
of the review. However, the selection and data extraction
processes were systematic and explicit, studies whcse
eligibility were unclear were discussed with the thesis
supervisor and any excluded articles which might have been
contentious or at the margins of relevance wers listed in this
raview. This shculd all have helped to decrease bias and
increase the reproducibility of the raview.

There was independent scoring of methodologic qualitcy by
two reviewers followed by discussion and resolution of
disagreements by consensus. Reproducibility was not measured.
The instrument used to assess methodologic quality had been
breviously validated and tested for reliability and was
developed to be applicable to a variety of research designs.
Its inter-rater reliability was shown to be high*. Although
blinded assessment of the quality cf study reports has been
shown to produce lower and more consistent scores than an open
assessment®®, the authors of that study stated that this
might be important if cutoff scores were recommended to
determine eligibilicy of trials or if guality scores were used
to weight the results of the primary studiss. Neither of
these purposes were relevant for this review; quality
assessment was done simply to help characterize and appraise
the eligible studies using explicit criteria.

The search was not totally comprehensive - it did not
include other databases such as EMBASE, and it excluded non-
English studies. No attempts were made to search the grey
literature or unpublished studies. The productivity of a more
comprehensive search would probably have been low, based on
the results of the search that was performed and the history
of palliative care research in general (see section 2.3). 1In
addition, limited resources restricrad the extent of the
review process and searching of the grey literature and for
unpublished studies is not well developed at this time.
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Whether publication bias is an imporzant issue in palliatcive
care research is unknown, although the fieid may be at high
risk because of the type of research that has occurred (mainly
nonrandomized studies with small samples) .

Limitations and Contributions of Studies

The studies included were small in number and all were
published in the last three years. This may reflect che
nistory and development of palliative care and its clinical
research. All of the studies had several areas in which bias
may have contributed to the results obtained. This was
reflected in the generally low methodologic quality scores
received, especially for five of the studies. Burge’s aigh
methodologic quality score, mainly on the basis of cthe
statistical aspects of the study, suggested a level of
olanning and analytical sophistication that may have been
absent, or at least not reported, in the other five sctudies.
The basic designs of all studies were essentially
descripitive; none of the studies were in a position to test
hypotheses with their designs.

The study populations included only inpatients, almost
all of whom had cancer. They were probably convenience
samples for the respective studies. The study populations
were not fully described by Waller, Ellershaw or Musgrave and
the excluded patients were inadequately described in all
papers except Burge. These factors 1limited comparisons
between studies and the generalizability of the results.
3urge did show how his excluded subjects differed from the
study sample, limiting generalizability of his study. No
consensus seemed to exist regarding the population of
palliative care patients for whom the question of Ffluid
therapy was uncertain. 1In particular, prognosis at the time
of study entry varied between the studies from days to monchs,
and actual survival varied even more. The palliative care
oopulation is heterogeneous with respect to many other factors
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as well, such as demographics, terminal diagncses,
comorbidity, treatments, stages of disease, sympcoms,
esychological condition and social situation (see section 2.3
and Chapter 4). To proceed with further studies, it would be
helpful to have agreement on the patient population for whom
such research is most necessary, that is for whom uncercaincy
exists?’.

The outcomes assessed in the studies reprasentced cnly a
small number of the potential outcomes relevant to this issue.
Thirst or dry mouth were given the most attention. For
further useful research to occur, consensus will need to be
rsached cn the important outcomes which need to be assessed
related to the effects of fluid status or fluid therapy cn
dying patients. The studies in this review may provide some
cuidelines. Waller’s and Bruera’s studies suggested that
mental status may be affected by changes in £luid status and
this should be explored further. Thirst and dry mouth deserve
continued attention since they were so commen and often
severe. Their inter-rslationship was suggestad by McCann,
Ellershaw and Musgrave and their etiologies are likely
multifactorial. Other outcomes need to be considered as well,
such as quality of life (QOL) measures. Relevant tools for
assessing QOL in palliative care are being developed and may
become the ultimate outcome for this clinical question?’®-®s,
The impact of fluid therapy decision making on the family
needs to be considered as well.

Blinding was not used in any of the studies. This could
potentially have produced bias with respect to the use of
alternate treatments (performance bias) or in the assessment
cf outcomes (detection bias). This appeared to be relevant to
all studies except McCann's.

In Burge’s study, the narrowness of the range of
biochemical measures in the study sample supports the
impression that the sample is a specific subpopulation of the
terminally ill, especially when the levels ares comparad to

-y
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Naller’s and Ellershaw’s. The distribution of fluid stacus
levels availacle may have been inadequate to demonscrate any
association with the <thirst VAS measures, if a ctrue
association does exist, especially with the sample size used.
The fluid intake measure used, an estimate by the bedside
nurse, was not clearly valid or reliable, a shortcoming Burge
acknowledged.

In McCann’s study, the methods and results sections
implied that some exclusions occurred after entry to the
study, if patients became unable to report symptoms for more

-

than 75% of their stay in the unit. These exclusions could

1Y

have biased the results £further because they would hav

(9}

occurred with knowledge of the outcomes available up tc tha

ccint. Although blinding was not relevant co this study’s

'3

varticular design, detection bias was a real possipility i

+

Che t=am’'s determination of patient comfort and propably in

m
4]

the patient’s expression of thirst as well. Cock st al.

have listed reasons why uncontrolled observations mav result
iased conclusions regarding effects, and several apely to
scudy. These include: the placebo effect; the patient’'s
wish fcr success; the clinician’s wish for success; and the
documented evidence that compliance is a marker for berter
cutcomes, even when a treatment is useless.

In Waller’s study, the identification cf the inrarnal
comparison groups, those receiving or not receiving IV Zlui
was open to selection bias. Detection bias when assessing the
ievel of alertness was also possible, since the vactient’s
group was known when the assessment was made. Other
treatmencts given to the subjects were not reported ard may
nave impacted on the results. Details about the IV therapy
provided were vague (no information was provided on cthe
duration of therapy or how it was monitored). In the
discussion section of their paper, the authors failsd co
mention the statistical association they found between fiuid
status markers and alertness, but instead emphasized ths lack
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cf any improvements with IV infusion. Given the potancial
biases involved and the possibility that the fluid therapy
drovided was inadequate to correct or maintain optimum fluid
status, the association of fluid status and alertness was
drobably more pertinent and may require further investigacion.
Jf course, a cause and effect relationship, in either

irection, were not evaluable in this study.

~3
aire

Ellershaw’s study was a mixture of a cross-sectisnal
survey followed by a retrospective review covering the :time
cetween the initial assessment and death. Selection bias was
tcssible in assembling the internal comparison groups - it was
Z2asible to clinically assess fluid status and respirzcory
secretions at the time that recruitment was considered. The
taclusion criterion of ‘dying’ and the exclusion critericr of
the patient being ’‘inappropriate’ were both vague. It was
tcssible that respiratory secretions and clinical hydracicn
status contributed to the definition of these two eligibilicy
criteria. As mentioned previously, excluded patisnts wers nctc
lescribed in the report. The completeness, accuracy and
~nterpretacion of the follow-up data is of some concern, bu-
the time frame for all patients was less than five days. The
frospective outcome measure, respiratory secracions, was
zlready present in over half of the patients at the starc cf
the study. The follow-up assessmenc of this variable may zave

ceen biased by knowledge of the initial assessments,

aspecially £luid status. The definition of ‘biochemical
dehydration’ used was arbitrary and debatable; it may have
rasulted in the misclassification of some subjects. For

iastance: an elevation in serum urea could have cther causes
ccher than pre-renal failure, including tche use of
cetracycline or glucoccrticcids or the presence of tiocd in
Zhe GI tract; serum urea and creatinine could be eale

cecause of renal parenchymal problems or post-ranal
cbstruction®; and hyponatremia can occur secondary £o the

syndrome of inappropriate antidiuretic normone (S:
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secrecion®. With misclassifications, the groups would have
ceen more similar. Also, in the time between the initial
assessment and death the two groups likely became more similar
with respect to fluid status, which was not reassessed.

i1 Bruera’s study the main potential source of bias was
the lack of blinding - the authors did not state whether the
chart reviewers were blinded to the time period of the
vatient. There was also the potential for unmeasured changes
0 have occurred between the two time periods. Such chancges
could have included changes in referral patterns, other
creatments provided or patient comorbidity. The increase in
the sample sizes between the two time periods suggestad thac
scme c<ype of change occurrsd - perhaps in the size of the
unic, che rate cf admitting patients or the referral pattern.
T“he diagnostic criteria for IMS was different for the twec time

m

ericds, with the inclusion of cognitive testing for th
econd grcup only. If identical criteria had been used,

"3

n

terhaps the incidence of IMS would have decreased rather than
remaired the same from the earlier to the later time pericd;
t2is would then be a possible explanation for the decrsased

incidence of agitated IMS. Retrospective studies have known

weaknesses pertaining to the completeness, accuracy and
s

."‘Y"-

intergretation cf the recorded information. The definicizn

-—

-~

IMS and agitated IMS required consideracion of severa_
riteria. The assumpticn chat recording practices pertainin c
0 these criteria did not change appreciably between the cwc
time periods, even though three new management practices wera

9]

initiaced, is questionable.

In Musgrave’s study, data were collected prospectively on
a daily basis, but only cross-sectional data collectad jusc
cefore death were reported. The reasons for this restriction
were not given. Five patients were excluded because they
lived longer than ten days from entry to the study. This was

net explained and is baffling, given that the daca presentsd

Zor the other subjects wera from 24 to 48 hours refors cdeach.
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2.2.6 Conclusions

These six studies represent all of the identified,
clinically-based, published studies on this topic. Given
their limitations, it is difficult to draw any firm
conclusions which would impact on clinical care. The benefit-
to-harm trade-off from fluid therapy is uncertain. As others
have recommended, the only recourse available at this point In
time is to assess each patient’'s individual circumscances,
including the patienc’s and family’s wishes, in order to
fermulate recommendations regarding fluid therapy for chat
patient. The ethical and legal aspects of this issue may
become clearer if evidence to clarify the clinical aspects can
be cbtained through more rigorous research.

Thirst and dry mouth appear to be common in dving
patients, and may be troublesome in certain subgroups. ZFluid
volume deficits are probably also common as death approaches.
Further research is needed using more rigorous designs tc test
nvpotheses pertaining to the effects of fluid deficisncv and
£luid therapy on mental status, thirsc, and dry mouch. Cther
cutcome measures may be important as well, but need tz be
idencified through further clinical studies, preferably, at
least, prospective cohort studies. Surveys of clinicians,
researchers, patients and families would be ancther means of
determining relevant outcome measurss. Consensus meticds,
such as che Delphi method, may be helpful here®. Ouccome
measures considered should include measures of QOL which
incorporate psychological, social and spiritual aspects c? che
person and family in addition to physical symptoms?*.

The subpopulation of the terminally 11l to wherm the
v

i
(]

controversy regarding fluid therapy appliss is Tce
understood - some authors appear to emphasize the immed:iacs
pre-death pericd as being the relevant time, while cchers
cnsider patients at an earlier stage. There may be grcups

for whom agreement is good, with respect to the ovsrall
luids, znd

I

benefits and harms of providing or not providing
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anotier group Ior whom Gtrue controversy and uncercaincy
exists. The latter group should be considered the subjscts cf
more rigorous trials, such as RCTs®. Discussions with
interested parties, clinicians, researchers, patisnts and
families, may help to clarify this issue, perhaps using the
Delphi method.
Some questions which deserve further research ar=s:
(1) What are the etiologies of thirst and dry mouth? How are
they related? Would maintaining optimum physislogic
fluid status impact on these symptoms at all? Does mc

uch
care alone truly suffice to control these symptoms? Wha

T

cther factors ars relevant?
What impact does fluid status have on mental status near
death? Would artificial fluid therapy affect the

[\S]

incidence and severity of cognitive impairment in the
dying? For what population of patients does uncertainty
exist with rsspect to the use of fluid therapy for this

indication?

(3) What other outcomes are pertinent to adequatsly
investigating the effects of fluid status or fluid
therapy on the dying? For what populaticn are these
outcomes relsvant?

(4) What is "normal fluid status" in the dying? How is zhis

reflected in clinical and laboratory measures and hcw ars
these affectad by changes in fluid stacus?

In Chapter 3 a study of the effects of fluid stacus and
£luid therapy on the dying is presented. The limitaticns of
the small group of studies identified in this review raise
questions abcut the challenges faced in doing palliative care

clinical research. This is discussed in the next secticn of

als

(4

this background chapter, using the six studies from
review as illustrations, before presenting the clinical trial.
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2.3 OBSTACLES TO PALLIATIVE CARE CLINICAL RESEARCH
2.3.1 Introduction

Systematic reviews have several purposes. Jenicek
proposed the following list of objectives: "to confirm
information (hypothesis, proof, initial findings); to find

2rrors; to search for additional findings; and to develcr new
ideas (hypotheses) for further research and fu-ure criginal
studies. " Thus, beyond systematic reviews’ recognizad
orimary purpose of providing answers to clinical questions,
they are also used to direct future research. This is usually
ov helping develop new hypotheses, but a secondary objective
may be to reveal methodological issues or obstacles which

require consideration. The development of hypotheses was
considered in the previous section; obstacles are considered
nere. Further exploration of palliative care research

cbstacles is presented in Chapter 4.

The systematic review in the previous section identifisd
six recently published studies exploring the effacts of fluid
volume status or fluid therapy on the dying. These scudies
were noted to have the following characteristics:

) they were all descriptive rather than analycic in design;

’——l

) they almost all had relatively small sample sizes;
) they were all potentially biased; and
) they were all limited with respect to generalizability.

oW

{
(
Are these relatively common features of palliative cars
clinically-based studies? If so, why? Are stronger designs
used very often? Why have so few studies been performed cn
this topic? Do palliative care clinical researchers face

obstacles which are particularly important to this field?

2.3.2 Development of a Young Science

Palliative care is a young discipline. TI:ts modern era
began in 1967 when Dame Cicely Saunders opened St.
Christopher’s Hospice near London, England. This =

r

(]

W

> M
]

standing hospice, physically and financially separate frcm the
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nospital systsm in place at the time, was established to
crovide specialized care for terminally ill patients, who wers
perceived to be receiving inappropriate or inadequate care
within the traditional health care system®’. But, Stc.
Christopher’'s pioneering effort went beyond solely providing
dedicated care for the dying - such establishments had existed
since the end of the last century. It included, for the first
time, education and research as equally important components
cf the hospice mandate®. By doing so, it not only acguirsd
international renown, but was able Lo spread the hospics cr
valliative cars philosophy throughout the United Kingdom ancd

L

o other countries and to spur the develcpment of palliaciv

1]

care programs around the world?.

In Canada, the first palliacive care Dprograms wer
created in late 1974 at the St. Boniface Hospital in Winnipe
and in January, 1975 at the Royal Victoria Hospital :irn
Mcntreal. From this beginning, palliative care services

m

n

Seread across Canada and there are now several universicy-
cased, academically oriented programs-%°. In the Unicsd
States, the first service opened in 1974, but major expansion
only occurred during the last decade®:. Australia, New

ealand and several countries in Europe ncw have well

N

developed programs as welll®?. Many countries have crazcsd
1ational palliative care organizations.

Palliative medicine was recognized as a medical specizlzy
in the United Kingdom in 1987 and soon after that the same
cccurred 1in Australia. In the last 12 years sevara:
ralliative care specialty journals were iraugurated in
ifferent countries, providing a wider forum for publicacicn
of palliative care related articles and studies. Regional,
national and international conferences have occurred and
meetings focused on palliative care research have been held as
well. Although the hospice movement was born outside of the
traditional health care system, its development had brought iz

oack into the mainstream-:.

’
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Despite the early interest in research and che overall
advances experienced by palliative care, research lagged
behind*®*. This was a target of criticism for several years.

In 1981 Torrens wrote:

When one looks for hard data, well-cor-rolled
studies of a more scientific nature, ociactivs
measures of outcome on hospice programmes, one
finds that the facts are not available. W:ich the
exception of a few major studies carried out by
people like Robert Twycross, John Hinton, Colin
Murray Parkes, one simply does not find the wealth
of objective evidence cthat really shculd be
there!?®.

in 1985, Gotay stated:

Much of the early writing about hospice rrograms
tended to be descriptive and anecdotal acccuncs of
a2 single program with very small numcer of
subjects...many current studies are paying more
attention to methodological issues that may Zead to
results that can be interpreted more critically and
can be generalized to other programsi®.

The impression that much of palliative cars was based cn
anecdote, opinion and tradition has been repeatsd by cthers
Since Chenlﬂ'/'. 128,108 .

Ahmedzai believed that the great stridss made by
palliative care over the past three decades were mainliy
atcributable to educational endeavours, but that a realizaticn
occurred in the 1980s that palliative care "haé =o prove ics
worth more rigorously, by means of published research". Whern
addressing the area of clinical research, he said, "thers has
been in the past a tendency to dwell on empirical cbservations
(particularly by means of single-center surveys or
retrospective series), rather than on prosractive and
controlled trial designs.nii¢ One notable excapricn was
research in pain management***, which MacDonald rzlieved was
highly successful because of the collaboraticz of basic
scientists, neurobiologists and clinicians®?. 3ruera fai:c
that because palliative care orograms develcred largely
cutside of academic centres, their main focus was on clinicsl
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care and 2ducation, but that a greater awar=ness of the need
for research had evolved with the discipline3. Twycross
reported in 1993 that the volume of research appeared to ke
growing, noting a 1990 survey which showed that over 100
centre were involved in palliative care research i-
Zurope-**.

Recently criticism has been levelled at the apparent lack
of proper testing of one of the foundations of cancer pain
control, the "three-step analgesic ladder" promoted by the
World Health Organization (WHO) since 19865. A systematic
review of studies evaluating the effectiveness of thi
approach was performed by Jadad and Browman. They identifis
fourteen papers, all labelled as case series, four of whic
were retrospective. (The authors wused the following

3 W

-

definicion for case series: "Case series are studies in which
2vents in one or more patients are described with no refersnce
0 a controcl group".) Eight studies met the eligibilicy
criteria for the review and several additional methodological
flaws were identified in these studies. Some of these flaws
were: short or variable follow-up periods; small sampls
sizes; and high rates of exclusions and dropouts. The
reviewers concluded that these studies provided valuabls
information regarding cancer pain, 1its treatment and ics
course, but that the effectiveness of the WHO analgesic ladder
for managing cancer pain was not demonstraced using che
methodologies employed. They went further to recommend thac
it would be inappropriate to design policies based on the
evidence available to date, and that controlled trials were
needed. **¢

A letter from palliative care physicians in response tc
this review included the statement, "In our opinion, the
contribution of Jadad and Browman is not constructive ancd is
more likely to impede progress than to help" and they nocted
that the effectiveness of the analgesic ladder was obvious tc
clinicians working in the field*’. Despita concerns, cher

h
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was agreement by authors of a second letter that some

randomized controlled trials were needed:®.

2.3.3 Issues in Palliative Care Clinical Research
In 1991 the Expert Panel on Palliative Care made

-

recommendations to the Cancer 2000 Task Force ccncerning
palliative care for cancer patients in Canada and the fucurs
development of the field with respect to service, education
and research®?. In their report they acknowledged zhar
clinical research was difficult to do when patients wers near
death. They specifically noted the following issues whict
have impacted on the conduct of palliative care clinical
research:

(1) they stated that ethical and medical reasons made itz

difficult "to control variables over a prolonged period

of time especially because of the instability of this
population";

they noted problems with heterogeneity in the sctudy

populacion;

(3) cthe need for access by palliative care researchers to
clinical settings with an adequate flow of patients was
emphasized;

(4) che fact that most clinicians in palliative care lacked
research training and easy access to research expertise
was pointed out; and

(5) funding for research in palliative care was reported

cr
6]

be inadequate.
All clinical researchers face obstacles while crying t

conduct studies in their field of interest. Some importanc
Obstacles to palliative care research may be of particula
relevance to this field because of its unique clinical setting
as defined by the patients, the goals of care, the
professional carers involved and its historical development.
The Expert Panel highlighted some issues which could ke
included in this group of relevant obstacles, but thers ars

(0]
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cchers.

The funding issue was a major aspect of the Expert
Panel’s report; funding for palliative care research from the
major research granting bodies was found to be almostc
nonexistent. The lack of support from ‘the cancer
establishment’ was seen as one main reason why palliative care
research had not progressed, while the research which occurre
was primarily with pharmaceutical companies or by virtue cf
small local research grants, private donacicns or the
diversion of operating funds. Based on their experiencs
valliative care researchers believed that grant applicartions

¢ major cancer research funding agencies were futils

1

criticism and rejection by reviewers was perceived o ke dus
Cc their lack of knowledge of the field and their opinion thac
talliative care was a low priority research areal?.

The belief that palliative care research was pocrl
funded relative to other areas of clinical research such as

oncology has been mentioned by several researchers and

commentators in the field?:-i22.:23.:12¢ In the Uniced

Kingdom much of the research funding has come from cancer
charities®?s, Bruera recommended two methods to increase
funding: include in the granting agencies persons who
understand and can promote this type of ressearch; or creacs
separate granting agencies for palliative care research:<¢.
The lack of both trained palliative care researchers and
access to research expertise has been noted elsewhere::™ .
The Expert Panel recommended the establishment in Canada of
rasearch fellowships for trainees from medicine, nursing or
cther disciplines interested in a career in palliative cars
research. Proposals for increased research trainin
opportunities have been made in the United Kingdom=22%--37,
MacDonald saw the general lack of association with academic
units and the lack of academic recognition as major barriers
to research in this area-:. He also felt that increased

linkages with cancer centres, given their rescurces, wculd
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benefit palliative care clinical ressearch®?.

In a discussion of palliative care researci in the Oxford
Textbook of Palliative Medicine, Calman and Ha-ks pcinted out
that negative attitudes towards research witr che Carminaily
ill have been a deterrent to scientific inquiry. They statsd:

Indeed there is a view that sciencifically
rigorous clinical research is incomgatibl= with che
basic tenets of palliative care, and tzs emccive
accusation of experimenting on the dyinc has zeen
an ever-present deterrent to some.

They cited two reasons that have besn givsa tc dissuade
clinical research in this area: one, that tks pacisnts wers
too ill and vulnerable; and two, that there was not much mcrs
to be learned. Some palliative care workers belisved thac
research competed with patient care® and was contributing
to the ’‘medicalization’ of palliative care, Tareatsning the
essence of the care that had existed™®. Thorce and Ahmedza:
felt that the major problem interfering with rssearch was the
clinical staff’'s wish to protect their patizncs -7, ava
though Thorpe observed that most patients wers intarascad

-
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taking part in research projects.

Ethical issues arise whenever the propriety of Including
the dying in clinical research is considered. De Rasve wrote
what she acknowledged to be a provocative articles in which she
questioned whether research with the dying shculd be done ac
ali. She cited their poor emotional and physical state and
their vulnerability as reasons to refrain frem asking their
participation. She felt that dying patiencs’ frasedom co
choose, either to participate or to withdraw, was pocentially
compromised because of their poor condition, p-zce of cars and
position of dependency. Role confusion, in which an
investigator’s relationship with the patient was incsrprercsd
by the patient to be one of a friend, nurss or therapist
rather than researcher, was seen as a possibility tkat could
add to their wvulnerability. The potencial :that cguestions
asked could provoke distress in some patiasnts wss a ccncern as
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well=E,

In response to this article, a group of palliative care
researchers argued that the competent dying retained
autonomous decision-making capabilities and should be given
the opportunity to participate in research as a means of
"participating in society, giving to others or f£inding purpcse
and meaning". They also argued that the ethical concerns
raised by de Raeve were relevant to all clinical research, aot
just research with the dying**’.

The vulnerability of this population has been generally
recognized?? 3t Calman and  Hanks suggestad  chat
researchers needed to be cautious and not taks advancage cf
the patient’s situation; they recommended that a familv member
always be involved when a patient is approached
participation in a study**?.

Kristjanson et al. reviewed a sample of 55 studies
published over eight years in four palliative care journals to
explore to what extent ethical principles were addressed bv
valliative care researchers*®3. They believed that =:the
palliative care population was very vulnerable and that che
subjects in the studies reviewed possibly lacked total freadcm

to refuse to take part due to their need for clinical cars -
co

R

g

often the caregivers were also the researchers. Their
general status may have interfered with the informed consant
process and their ability to withdraw may have bpsan
compromised by their rapid deterioration. They did fesl trac
the dying had a right to decide about participation in
research, but that the burden imposed must be limited =35 a
‘slight degree’ only. Possible risks or burdens which they
identified included: invasion of privacy; the personal nacure
of questions; the burden of participation; and side effeccs of
interventions. The burden of participation included che
number, complexity, frequency and duration of outccmes

assessed. Some studies dealt with these problems by using

brief, multiple choice questionnaires, using unstruccursd =r

(¥3)
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retrospective interviews or hiring of data collectors with
special clinical and counselling skills. They also reportsad
that the reviewed articles occasionally provided information
supporting the impression that at least some patients derived
benefits from participaticn in research. Some of those
involved 1in interview-type studies may have obtained a
therapeutic effect, some patiencs possibly achieved bercer
symptom control, and some may have benefized by simply fealing
hopeful that they had helped others.

The belief that many dying patients do derive direcct
benefits from being involved in research is often s
anecdotally and used to support research in this area,
countering some of the ethical and attitudinal concerns-*.
There has been more direct evidence to support this. Davies
et al., reported on the challenges they faced in conducting a
qualitative study in palliative care™S. At the end of each
interview they asked the interviewees what the experience nad
been like for them. Responses indicated that all familv
members, including the patients, Zound the interview tc be of
benefit in several ways: one patient stated that it helped co
get things out into the open; a family member believed that it
was useful to put into words what was cthought and felt; and
others reported that the interview was difficult, but tharc
they perceived some value anyhow. Some reports of quality of
life studies have included the benefits that were experiesnced
by the terminally ill subjects involved. The opportunity to
discuss important topics which had been difficult teo raise
previously*® and the chance to confront issues which wera
previously ignored*’ were examples reported.

There have also been ethical concesrns regarding design

issues. These have involved the use of
randomization'® % and control groups, especially if
placebo controls were used:. Similarly, the use of

‘invasive’ tests such as blood tests have been questioned cn
ethical grounds®®?. No explanations for the ethical basis of
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these concerns were given. _
The occurrence of cognitive impairmenc in :the

terminally ill cancer population has been shown to be high in
several studies: Massie et al. followed 13 hospitalizad,
terminally ill, cancer patients until death and 1ii (85%)
developed delirium®*!; Bruera et al. retrospectively reviawed
30 consecutive terminal cancer patients who died in hospital
after an admission of one week or more and found that 23 (77%)
had developed delirium or severe sedation (excluding chese
that developed symptoms in the last 48 hours of life)-; and
Bruera et al. followed 47 terminal cancer patients who diad in
a2 PCU out of which 39 (83%) developed "cognitive failure’ -,

This high incidence of cognitive problems has sevearal
cotential effects on research with the dving, orne of the mecst
important being the effect on the informed consent process.
Calman and Hanks maintained that patients with ocbvious
confusion or with doubtful ability to understand should be
excluded from research®®. Bruera concurred and recommended
tnat all patients be screesned for cognitive impairment and
excluded from clinical trials if impairment was present. He
saw this as important from an ethical point of view, but aliso
methodologically since impaired subjects were more likely cc
oe unable to complete a trial. He stated that the only
exception to this recommendation would be if the rasearzh
dealt with the management of delirium in terminal illnessii.
Kristjanson et al. raised the possibility of using a proxy co
consent on behalf of an incompetent patient. They suggestcad
that this could occur if the patient had designated a family
member proxy decision-maker prior to deteriorating-%*. On
the other hand, guidelines developed in the United Ki ngdom,
dealing specifically with research in palliative care, staced:

Consent must be given by the patient; it is
important to encourage patients to discuss theixr
participation with their relatives and/or carers
preferably in the presence of one of the
researchers!s®,
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There has been a lack of consensus on a clear definicion
for the palliative care patiant population, both for clinical
and research purposes. Gotay raised the question of
definition regarding life éxpectancy, extent of disease and
diagnoses other than cancer:. Twycross and Dunn asked,
"...what 1is the definition of dying and when does ic
begin?"*** MacDonald argqued for a widering cf the cime-Srame
in which palliative care research, especially symptom concrcl
rasearch, should occur*®?; others disagreed with involvement
at earlier stages cf disease. 3. Coyle argued that che
definition used for palliative medicine when it became a
specialty in the United Kingdom should apply:

The study and management of patients wich active,
progressive, far-advanced diseass for whom the
prognosis is limited and the focus of care is the
quality of life.

According to Doyle this did not limit care to any pathclcgy or
time-frame, but did exclude chronic conditions which were noc
imminently life-threatening*.

However defined, the populatior studied has besn
neterogeneous, which carried repercussions fcr the research.
Max and Portenoy in their discussion of pain research in
palliative care noted that there were many patientc
characteristics which could affect the resuits of a trial:
demographics; psychological factors; historical factors
(chronic pain, substance abuse, psychiatric history); type and
extent of cancer; previous and ongoing anti-cancer treatmencs;
presence of other diseases; presence and severity of other
Symptoms; use of other treatments; Pain characteriscics;
mechanisms of pain; and prior pain therapy. They discussed
handling this by defining a narrower copulation which wculd
potentially decrease the variance in the outcome measures and
facilitate the drawing of conclusions. The trade-off would be
slower recruitment and decreased generalizability=*s.
Another approach suggested was to stratify by importanc
characteristics before randomization, althouch this wculd
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increase the complexity and size of che <crial. The
development of a staging system for cancer pain was
recommended as a means of decreasing the number of necessary
strata®ss, The population heterogeneity reported in pain
studies could be extended to other types cI research in
palliative care.

Many clinical trials have required the exclusion of
patients with severe or unstable disease or complications,
resulting in the exclusion of a large proportion of palliative
care patients and decreased generalizability. Xerr suggested
adjusting the exclusion criteria to make the study populacicns
more representative of the target population.::”

Bruera reported that his group had found that 80% to S0%
of patients approached for participation in studies agresd to
ake part?®®. A group from the United ZXingdom had
different experience - out of 235 eligible patients rafarre
over a 12 month pericd for consideration for enctry intc cne o
cen different palliative care trials, oniy 142 (60%)
consented®?, In another situation, a rssearch nurse
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reported working for four months to recruit patients to two
studies. She accessed 30 patients; five were excluded because
they were too ill, one was ineligible and only two declined.
Patient consent was not a problem in this case, but access to
patients was'™®.

Three studies are reviewed next based on ar-icles writcten
by the authors summarizing issues they faced during the design
and execution of their projects.

The paper by Davies et al. reviewed ot:ar aspeccs of
cheir experience'™. Measurement of outcome measures was a
major concern in their project, which aimed to understand the
experiences of patients and families receiving calliative care

services. They considered using multiple cutcomes, but
decided that asking families to complete so many was
inappropriate. Individual scales were thougat not to be

applicable to the situation because they had zsen develore
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and tested in other populations using diffsrent theorezicail
frameworks. They wanted to assess the families’ whole
experience rather than one component only, which led them to
choose a qualitative research design.

Interviews were conducted with the family as a grour (the
patient, spouse and one child over 18) and with indiwvidual

..... 1.
.\-

members. Recruiting families for suc: a study at a difficul
time was a challenge - the group Interviaw prevents< the
participation of some families. The stafZ members cZ cthe
agencies involved were hesitant to relp in the recruicment.
They were concerned with patisnts being in their terminal
stage, being too uncomfortable, sleering much of the time or
having been "through enough". The impression was thac che
patients and families were being proctscted by the stafs. a
research team member became actively involved in reviewing
patients with staff members in crder co improve recruicmenc.

Thers were other obstacles tc recruitment as well.

Families declined particigaticn for several reasons: chev
wanted to protect the patient; they had taken part in scudies
previously; or they had been "through too much". Some:imes

after successful recruitment the patient became too ill rto
participate or died before the interview occurred.

Potential risks to families wers identified, including
emotional discomfort, anxiety and the revelation of intimate
secrets. They also recognized that they were asking familiss,
already under much stress, to spend time taking part in a
study when they had so little time left to spend with the
patient. Challenges faced during interviews included che
conflict between stopping early becauss of patient disccmort
and the need to obtain complete data. Concerns regarding role
confusion also arose.

The second study, the Natiocnal Ecspice Study (NHS), was
& major non-randomized, comparative study carried out in :the
United States in the early 1980s in which the care of terminal
cancer patients in hospice (palliativa care) and non-hcspice
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settings were compared . Fortv  hoscices and z
conventional oncological care settings were selacted and 1754
pacients (1457 hospice and 297 non-hcspice) were included.
The rate of refusal of participation in the hcspice settings
was 3.4%'° while in the conventional care settings it was
20.6%. The dropout rate after consenting was 4.4% in both
settings. Interviews with the patient and the primary cars
person (PCP) were conducted at study entry, seven days later,
then every 14 days until death. Only patients who died during
the study were analyzed because analysis occurrad relative cc

the date of death.
Mor discussed issues related =5 measuring outccme
measures in palliative care, using the data “rom the 1457
ral patient outcome

0

hospice patients to illustrate ™. Sevw
measures were commonly reported by the PCP because mcst
patients could not be interviewed close Lo death (although
PCPs were not used to determine the patients’ mood state).
Mor acknowledged that even the use of a family member as a
proxy informant for a patient could be biased, but felt that
the PCP knew the patient best, compared to staff members or
independent observers. Despite the potential lack of accuracy
with respect to the patient’s eéxperience at a roint in time,
he argued that changes in the PCP’'s visw over time may be
valid. The use of the PCP as prcexXy rercrter fcr the patientc
was also in line with the palliative care thilosophy of
including the family with the patient as a unit c¢f care. They
found that patients’ and PCPs’ assessments of the patients’
vain and other symptoms were moderately correlated.

The use of proxy scoring is controversial. Cassileth
felt that a family member’s rating of che patisnt’'s pain or
osychological status was "so confounded that it should be

avoided"?’s, Mount and Scott questioned whether the
assessment of the QOL of the patient by the primary care
person in the NHS was wvalid!”. Stucdies havs shown that

doctors’ assessments of patients’ QOL ccrrslaczd pcorly wich
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the patients’ and shcwed marked variabilizy between
doctors=. In another study, good corralations becween 28
patients and their PCPs were found for some, but not all,
items in a questionnairs about the patients’ experiences in
the month prior to admission to an irpatient hospice.®’®
Agreement was good for icams pertaining to activitiss of daily
living, physical symptoms and the evaluaticn of cars raceivead.
More disagreements were noted for psychological svmptoms, the
degree of symptom distress and the main svmptoms axperienced
at the time of admission. Epstein et al.‘s study ccmpared the
responses of community dwelling elders ancd their lay proxiss
with respect to the subjects’ health stacus and nealth cars
satisfaction. They concluded by advising not to mix proxy and
subject responses when examining the health status of patients
- although responses correlated, the proxias scored emotional
realth and satisfaction lower than the Datients did. Ct
interest, proxies who spent more time helping the subject
rated the subjects’s functicnal status ard social activicy
ccorer than did che subjsct and subjects with pocrar health
ctended tc rate their health lower than di3 che proxy-3?.

The National Hospice Study found that the patientcs’
ccnditions were of major importance to the conduct of the
study. The last interviews occurred an average of seven days
before death® and the second-last set of measures were
collected about 21 days before death. The investigactors found
that patients who died quickly (within days) after admission
to a hospice program were underrepresented in che study
sample, and may have comprised up 10% of the palliative care
population. Of the sample of hospice patients, cnly 35.8%
were able to answer questions about pain severity a: the last
interview before death, a decrease from 61% at the next-to-
last interview. This decrsase was partly due to detsrioration
in physical symptoms and partly due to worsening cognitive
impairment. Twenty per cent of patients were unconscious,

confused or 'completely incapacitated’ in the lasc week of
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life and only 35% were though: to have their ncrmal ccgnicive
funccion.

Prospectively after the first interview rapid actrition
occurred in the sample size of hospice patients; the main
reason for attrition was death. Twenty per cent had only one
interview and 40% had no mcre than two. Aggravating the
diminishing sample size was che fact that only about nalf of
those alive at each intsrview could respond to psychosocial
self-report items. The non-responders were much sicker than
responders, as assessed byv performance status, symptom
frequency, level of awareness and other symptcms. The hicgh
rate of attrition and non-resconse was ncred tc se a pctancial
cause of bias since the pogulation abls to compleca self-
reported measures would not have reflected the oopulacion of
all hospice patients.

Mor also discussed the need to select scalss which have
been tested in the specific pcrulation of interssc; otherwise

isleading results could be obtained. As an example, he
mentioned the use of depressicn scales which emphasize somatic
symptoms; these may overestimate the prevalence of depression
in the terminally il1%®2. Others have commented on the lack
of relevant outcome measures for use in palliative care
research. Mount and Scott, in a critique of the Naticnal
Hospice Study, wrote that mesasures assessing cthe impact of
palliative care would have to measure:

--- an increased sense of personhood and ar
enhanced context of meaning, improved communication
within the family and between family memcers and
healch care workers, lessened uncertainty and fear
of the unknown, greater acceptance of the realicy
facing them, greater ability to express fears,
doubts, guilts and anger, and the significance of
being able to pray together ...,

Johnston and Abraham noted that outcome measures have been
slow to develop for palliative care and they surmised chat
this may have been due to difficulties in assessing cthe
"unique needs of the dying" or because of ethical and chysical
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problems that arocse***. They wondered whether the measuras
needed to change as the disease progressed. They reportad on
several instruments which have been developed recently and
suggested that qualitative research methodologies be used co
validate quantitacive measures. A working party in the Unicad
Kingdom also compiled a list of outcome measures used or
suggested for use in palliative carel’s.

The third study, by McWhinney et al., reportad on the
difficulties they experienced in trying to carry out a
randomized controlled trial to evaluate a palliative cars hcme

support team, which had already existed for 18 months:
The eligibility criteria required the adult patient: to have
advanced cancer; to be cared for at home by an eligibls
caregiver and to have an expected survival of two months.
Comparisons were ketween a control group of patients oput on a
one month ‘waiting list’ and a group given immediace
assessment by the team. Data collection occurred at baseline
then at one and two months, with one month being the main
comparison point. Outcome measures assessed included vain,
nausea, qualicy cf life and caregiver’s health. Their sample
size goal, based on an appropriate calculation, was 110
subjects per group, allowing for a 20% attrition rate.
Within three months the following problems had arisen:
the average monthly intake for the study was belcw
expectation, despite efforts to attract referrals; the
proportion of subjects who died before the one month follow-up
point was greater than expected; some patients were not
entered because of a predicted early death, but were later
found to be eligible; some control group patients wexra
admitted to the palliative care unit shortly after che
baseline assessment, exposing them to a type of care which
matched the home support team’s care; and some patients and
caregivers did not complete the one month follow-up
assessments. The patients were failing to complete the ons
menth assessments due to symptoms and cognitive impairment;
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the carsgivers’ reasons wers unclsar, zuc, according to
authors, presumably wers due to the "devastating and
exhausting experience". By the end of the trial they had
received 307 referrals (an average of 3.7 per week) out cf
which 141 were ineligible and 20 refused or died befors
randomization. Of the 146 randomized, 53 wera not evaluable
at the one month follow-up - 36 died and 14 d&id not complatcs

the questionnaires. Only 74 caregivers completed the one
moncth questionnaires. (The numbers listed ars as given in the
original article.) There were no statistically significanc

differences between the two groups.

The authors felt there was an ethical problem with cthe
randomization process which may have afZected the success o7
the trial - they believed that equipcise was not present
between the two interventions being compared. They questioned
whether palliative care services could be evaluated using
randomized trial methodology and recommended using different
methods in parallel instead. They thought that trained
interviewers would have increased the response rate and the

quality of the data at one month.

2.3.4 The Systematic Review Studies as Illustrations

The six studies identified in the sytamatic review
present a further illustration of issues affecting palliative
care clinical research. All were very xracent studies on an
important topic of wide relevance. The fact that they weres
all recent publications may reflect changes that have occurred
in attitudes towards clinical research with dying patients,
especially on sensitive topics. Despite this possibility,
none of the studies used an experimental design. Reasons for
choosing the design were not given by most of the authors,
although there may have been concerns about allocating
patients to intervention groups. Waller statsd that there
were "ethical limitations on conducting clinical trials with
patients in the last days of life". This reluczance may havs
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stemmed partially from strongly held cpinions regarding che
effectiveness or dangers of an intervention. Ellershaw statad
that the subjects in his study "died without artificial Zluid

therapy, according to normal hospice practice" and Wallsr
clearly pointed out that his hospice’s "policy is toc avecid
intravenous therapy whenever possible". The reasons :thac

thirteen patients received IV fluids in Waller’s study wers
outlined by the authors - several were transferred witn an IV
in place and others had IVs started at their families’
request. If indeed there were attitudinal or ethical ccncerns
regarding allocation to compariscon groups, this would havs
veen an obstacle cto performing high quality comparacive
trials, and especially randomized controlled trials.

Most of the studies had small samples, the reasons for
which were not always clear. All six included subjects solely
from one or two inpatient units or hospices; none of the
authcrs elaboratad on their choice of sampling frame. This
may have been a choice of convenience or possibly thers wera
oroblems identifying or accessing palliative care patients ac
cther sites. It may be easier to define a populacion within
the confines of a unit or hospice than to try to define a
wider population receiving care at multiple sites, including
throughout the community.

The proportion of potential subjects excluded was
important in several studies, although this information was
not always provided. This appeared to be more important than
the proportion of eligible patients who declined to
participate. Exclusions were largely due to impaired mental
status. 1In Burge'’s study, out of 123 patients considered,
(54%) were excluded. Over half (53%) of these were because o
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mencal status problems (confusion, decreased level o
consciousness, agitation, anxiety), another 26% were due to
ohysical weakness and 8% because of death. Only 5 patients
refused to participate. He demonstrated that the group of
excluded patients differed significantly from the study samplsz
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with respect to survival, £luid intake, and mouth cars nesds.
In McCann’s study, after one year only 48 consecutive pacients
were considered out of which 16 (33%) were excluded,
presumably because of impaired mental status. Refusals wers
not mentioned. Musgrave considered 38 patiencs and excluded
1S of these. Eleven of the 19 exclusions were because cf
decreased level of consciousness. She did not enumeracs the
number of refusals.

Cognitive function and competence were relevant to the
informed consent process. Ellershaw allowed for consent to be
given by a relative on behalf of a patient who was unable to
do so. Burge required all included scbjects to be abls co
give consent on their own and he exciuded those who wers
incapable of understanding and deciding. Musgrave required
catients to approve their participation verbally.

Ellershaw found a different problem related to the high
dprevalence of mental status impairment in the terminally ill -
only 23 of 82 subjects (28%) couid respond to questions
pertaining to subjective symptom experiences. In McCann’s
study, the use of proxy assessment by a joint effort of che
patient’s family and the team was included in the protocol for
assessing the level of comfort of patients whc lost
consciousness. He did not indicate the frequency with which
this was needed.

Other ethical concerns were mentioned in these papers.
Without giving details or references, Burge stated that there
were "ethical and comfort concerns of using accurats but

invasive methodology" for measuring fluid status. In
Musgrave’s study laboratory data were available on only twelve
cf the 19 subjects (63%). The availability of this data

required that laboratory work be a necessary part of the
patient’s care and not specially ordered for the study alone.
Her study was carried out without research ethics board
approval because it "neither affected patient treatment nor
involved any invasive procedures". It was not clear whesther
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there was an ethical ccncerz about approaching dying patients
for consent to participate in a study involving venipuncturs.
Such a concern, however well-founded, would be an obstacl=s to
the planning of research in palliative care.

In Burge’s study population heterogeneity was
particularly noticables when survival was considered - within
the study populacion there were patients who died less than
two weeks afrer the study arnd others who survived for sevaral
months. A similar cype cf heterogeneity was presenc in
McCann'’'s paper.

Other obstacles noted ia these studies included Burge'’'s
note that the clinical assessment of dehydration was difficult
due to the clinical effects cf malignancy, alchough he gavs no
further details. McCann Zound the "comfort" of pacients
difficult to grade and called for a more objective measurs of
this. McCann and Ellsrshaw both noted problems associatad
with competing interventions such as opioid use.

None of the six sctudies acknowledged anv source cof
external funding specificallyv for tche study reportsd. 3urge
reported personal suppcrt in che form of a fellowship.

2.3.5 Summary

Palliative care is a ycung and developing clinical fisld
in which progress in research has lagged behind ocher
advances. Much of the research done has been uncontrolled and
descriptive in nature.

Although palliative care researchers are not unique in
having barriers to face when attempting to do cliaical
research, there may be some ocbstaclss which are particularly
ralevant to this field. These must ke recognized and
considered when planning specific studies and cverall research
agendas.

Obstacles which were identified included the following:
(1) negative attitudes towards research wich the dying;

{2) ethical concerns about the vulnerable porulation, bur3sns
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on patients and families, use of comparison groups,
randomization, use of investigations and informed
consent;

(3) lack of consensus on a definition for the palliative care
populacion, especially regarding stage, exrent of disease
or prognosis;

(4) the use of eligibility criteria which usually exclude
patients with severe disease, lessening generalizability;

(5) population heterogeneity involving multiple factors:

{6) limited access to ©palliative care patients for
recrulitment;

7) the high prevalence and incidence of cognitive impairmenc

hi
in the population, affecting recruitment, consent and
data collection;

{8) the unstable population, resulzing in losses to follow-up
and missing data;

{8) the lack of relevant palliative care outcome measurss:;

{10) the common use of multiple and changing treatments due to
changes in the patients’ conditions;

(11) the lack of training and access to research expertise;

(12) the lack of adequate funding for research.

The state of knowledge which exists pertaining to the
2ffects of fluid status and fluid cherapy on the dying has
peen reviewed and questions proccsed for further research.
Obstacles which have affected research c¢n this tooic
specifically and in palliative care in general have been
identified. The next chapter presents a study that explored
the effects of fluid status and fluid therapy on the dying.
A further examination of obstacles to palliative care research

is presented in Chapter 4.
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CHAPTER 3

A STUDY OF THE FLUID VOLUME STATUS OF CANCER PATIENTS
ADMITTED TO TWO PALLIATIVE CARE UNITS
(Fluid Status Study)

3.1 SYNOPSIS

As discussed in Chapter 2, controversy grevails regarding
the effects of fluid volume deficiency on the dying and
whether artificial fluid therapy provides cverall benefit or
harm. Clinical practice varies and is _argely based cn
experience, opinion, anecdote and extrapclaction from other

populacions and animal studies. Relevant clinical rasearc:

-
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involving terminally ill patients has consisc-ad essencially
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a few uncontrolled, descriptive studies. There is a lac
consensus regarding the important outcomes which need to be
considered and the population for whom the therapy is most
uncercain. The situation is complicated by the prominence of
psychclogical, social, spiritual, ethical and legal aspects co
the issues.

In this chapter, an exploratory study utilizing an
experimental, nonrandomized, comparative design is reported.
Its goal was to examine multiple clinical ouccomes potentially
affected by fluid status and fluid therapy ia dying patiencs.
Two groups of 33 terminally ill cancer patients at risk of
fluid deficit were assembled, each in a diffarent palliatcive
care unit. One group received parenteral fiuid therapy while
the other did not. Fluid volume status was assessed regularliy
using selected aspects of the cliniecal examinaticn,
piochemical measures and fluid intake and ocutput measurementcs.
Multiple symptom-related outcomes potentially affected by
fluid status or fluid therapy were monitored serially.
Medications used by the patients were recorded daily.

The experimental and study populaticns were found to
differ with respect to some baseline demographic measures.
The study samples were also noted to exhibi- difference witch
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respect to several important outcome measures at the scarc of
the study. Because of this, a post-hoc secondary analysis was
carried out using the day of death, rather than the day of
study entry, as the common point in time. 2cch the orimaryv
and secondary analyses are presented.

The study’s limitations are reviewed and i plicacicns o

i

the results for practice and research discussed. Obscacles

faced during the planning and execucion of the trial ars
reviewed as well. Recommendations pertainirng to subsegquent

research on this topic are pressented.

3.2 GOALS AND OBJECTIVES
This was an experimental, nonrancomized, open,
comparative study conducted in two PCUs, one at the Zdmonton
General Hospital in Edmonton, Alberta and the other at the
Bruyére Pavilion (formerly the Elisabeth-3ruyére Health
Centre) of the Sisters of Charity of Ottawa Hospital in
Ottawa, Ontario. It was planned as an exploratory study whose
goal was tc generate hypotheses regarding the sffects cf fluid
status and £luid therapy on the dying. Specific cbiectives
were:
(1) to identify symptoms in the dying which may be aifected
by fluid status and fluid therapy; and
{2) to identify physical signs, fluid incaske and output
measures and laboratory studies which may indicate che
fluid volume status of the dying.
The protocol was approved by the research ethics boards of
both hospitals. The study was not externally funded, nor was

external funding sought.

3.3 METHODS
3.3.1 Subjects
Basic criteria required before a patient cculd be
considered for this study were that ths patienc:
(1) be an inpatient in either PCU participating in the study:
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.2) ©oe able tc understand and speak English in Edmoncecn and
either English or French in Ottawa;

(3) have a diagnosis of advanced cancer; and

(4) not te aphasic.

Nc age limits for inclusion were defined since both unics

admitted only adulcts or older adolescents. Table B.1 displiays

the characteristics of the two units with respect to annual

statistics and admission criteria at the time of the study-?”

(cersonal communications). This experimental population was

used for the following reasons:

() che inpatient populations of the two units orovided an
easily accessible and definable source of participanc

n

for the study;
(2) tche two units’ opposite approaches to fluid Cherapyv
allowed for two comparison groups to be assembled without
raquiring any other form of allocation to experimental
groups (ethical concerns existed at both sites regarding
randomized allocation);
the management practices of the two units could be easily

(7]

assessed and compared;
the study was not directly funded and lacked resources

,-.
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for a wider sampling frame;
resources for translation beyond the English and French
languages were not predictably available ar both sizes
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and the need was anticipated to be small; and
aphasic patients could not be reliably assessed for
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compecence to give consent, nor could they reliably

provide subjective outcome information.
The study was limited to patients with cancer because the unit
in Edmonton admitted only patients with this terminal illness.
The target population was believed to consist of adulc,
advanced cancer patients admitted to palliative care units.

All consecutively admitted patients meeting the basic
criteria had demcgraphic information recorded which included
sex, age, primary and metastatic tumour sites, other
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diagnoses, pain stage acccrding co the Zdmontern staging system
for cancer pain*®*®, the presence or atsence o= dysphagia and
estimated weight loss over the previcus six months. The
latter two items were included because of their possible
prognostic significance®®®. The Edmon-sn stacing systsm for
cancer pain had been developed to pred:ct che sutcome of pain

nQ

management in cancer patiencs. Zatiencs were staged accordin
CO several prognostic factcrs inco one 2f thres stages: stage
1 - good prognosis for pain concrol; stage 2z - intermediate

pregnosis for pain control; and scage - pocr progncsi

n
I
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rain control.

Prior to asking patients to conser- ro participats in the
study, their competence to do so was assessed. This Wa&s a twc
step process with the first step involving the Folstein Mini-
Mental State Examination (MMSE)**® which is a brief, simple
and reprcducible screening test of cogitive Zunctior. Such
formal testing of the cognitive function of advancecd cancer
catients prior to entry into a study has be=n reccmmended
because impaired patients, not octherwise identified, may re
incapable of giving true informed ccrsent:i:. The ninimum
criterion for a determination of cempetency was a normal
cognitive screening score of 24 or grsacter cut of 30 on the
MMSE (this cut-off point between impairsd and normal
cognition has been recommended previcusly and was shown tc
optimize sensitivity and specificizy in a sample of
hospitalized, general medical ward Datienzs®®?) .| If a
patient was unable to do the full MMSE for prysical rzasons,
it was scored out of a lower maximum score, based on the
portions completed by the patient, and che cuc--off pcint was
lowered an equivalent amount (that is, six rcints below the
maximum attainable score for the catierz). Ths second step of
the competence assessment occurrad if a patienct sccred in the
normal range, but subjectively appearsd to be incompetsnt to
give consent, according to the judgement of the assessor.

i1 =2

Then, the patient was not approachec £for consentc.
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catisnt was judced 5 be incompecant at first assessmantc,
either by a low MMSE scors or by subjective assessmentc, but
later imprcved o appear competent and to score appropriately
on the MMSE, he or she was approached for consent at this
later date.

When the study started, a person who was already an
inpatient on one of the units was considered for the study if:
the basic criteria for study encry were met; immediace
discharge was not planned; the patient was not already £fluid
eficient clinically; and the patient was not receiving
. ntaral £fluid therapy. If deemed eligible, such arn
inpatient had demographic information racorded ané was
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creened £cr cognicive impairment /competencv to detarmins
whether he or she cculd be approaczad for consent.

Signed, informed consent was cbtained from all subjects
who agreed to participate. The infecrmation and consent forms
were available in English in Edmonton and in both French and

English in Ottawa.

3.3.2 Sample Size
No formal sample size calculation was done for rthis

exploratory study. Prior to startup of the study, a goal of
following a minimum of 30 to 40 patients in each group in the
main part of cthe study (Phase II) was set, with the
expectation that this could be achieved in about six to seven

months.

3.3.3 Phase I and Phase II of Study

Figure B.1 shows a flow diagram of possible paths for
patients considered for the study. Patients who consentad
entered Phase I, which was an observation period during which
clinical monitoring occurred for evidence that the patient was
at risk of developing or had develcped a fluid deficit. If
this occurrsd the patient entered Chase II, the main part o

the study, unless exclusion criteriz for Phase II were prasent
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(see below). The goal was to place a Phase I patiszt inco
Phase II when he or she became at risk of developing a fluid
deficit, but before a significant deficit had occurred. Phase
I monitoring occurred through regular daily follow-up uncil

the subject was discharged, died, or entered DPhase -:. No
formal data collection occurred during Phase =.

A patient entered Phase IT immediately =z :cer ccnssnting
to be in the study if he or she was at risk =f develzzing a
fluid deficit at that time or, if newly admiczad to === unic,
if he or she already had a fluid deficit. In Phzse 1II,
Edmonton patients, in addition to their usual care, racsived
parencteral fluids by HDC, titrated to their needs, wkile
Ottawa patients received their usual care with no parsnteral
fluid therapy. These approaches wers consistent wiz-h the
usual practices in the two units. Daily data collaction

occurrad during Phase II.

3.3.4 Phase II Eligibility Criteria

A Phase I patient was defined as beizg at risk o
developing a fluid deficic if a history of goor ora> flu
intake, excess fluid loss, or both were present. Pecssibla
causes of poor fluid intake were anorexia, dyschagia, zausea,
vomiting, bowel obstruction, decreased consciousness, or
delirium. Possible causes of excess fluid loss were vemiting,
upper gastrointestinal (GI) tract drainage, diarrhea,
polyuria, sweating, and high fever, althouch other causes
could be designated.

A patient was defined as having a fluid deficit i< he or
she met the definition for being at risk of devaloping z fluid
deficit, and in addition had:

(1) a history of decreased urine output, dry mcuth sensation,

- -

thirst sensation, postural dizziness, or z combina-ion of

these; or
(2) physical findings of a resting heart rzze of cwar 100
beats per minute, a postural drop in systoliz blocd
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graessures cf 10 mm mercury or mores on S1TTing, pecr skin

turgor assessed over the sternum, dry oral mucous

memcranes, enophcthalmos, or a combination cf thess.

If fluid status or risk of developing a fluid defici:c
wers uncsrtain, a tweaty-four hour fluid intaks and cutput
measurement was performed prior to entering Phase II. I-= such
a circumstance, a patient was defined as not being at risk of
developing a fluid deficit if fluid intake was ac leasc 300
mls. grsater than the total measured output cver 24 nours,
allowing for insensible losses through the skiz or expirad

(1]

air>***; a fluid deficit was defined as not oresent 1 th
urine cutput was at least 400 mls per 24 hours, the defizizicn
used fer oliguria®®s. It was recognized rthat cthers were
possibis renal and post-renal explanations for oliguria, buc
vatiesnts undergoing this investigation at this time wers doing
so because of uncertainty regarding fluid scatus. All
patients who did not have a 24 hour intake and output
assessment prior to Phase II had it done as part of their
Phase II outcome assessment. It was not required for all
vatients before Phase II entry because it may have delayed
Phase II entry unnecessarily for many of the patients.
A Phase I patient was excluded from Phase II i< the
vatient:
(1) was raceiving entaral tube feedings;
‘2) was in acute rsnal failure, evidenced oy a rapid
deterioration in renal function not due solely to a Zluid

icitc;

Q.

I

e
{3) was in pulmonary edema; or

{4) had a bleeding disorder (a possible contraindicatizsn to

the use of hypodermoclysis:®) .

Patients in Edmonton who refused hypodermoclysis or in Cttawa
who received parenteral fluid therapy were excluded, and
patients already in Phase II who altered their fluid therapy
assignmenc were removed from Phase II at rthat Cime. Such
excluded or removed patients could have entered Phase II lzatsar

(V)]
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if chey met the criteria for 8ntry at a subseqguent time.

NO new consent was regquired for patients to move frcm
hase I to Phase II since the original consent covered the
study procedures in Phase II. Patisnts were free to withdraw
from the study at any time. If a patient developed cognitivs
impairmenc, his or her family, usually involved in che

o

original consent process, was fre= ro withdraw the patier:c
from the study.

Phase I patients meeting the inclusion criteria Zcor Phass
II had reasons for inclusier recorded. Alsc reccrded wera:
the main route of fluid ircake used most recently (oral,
intravenous, subcutaneous or other); the reason for exclusion
from Phase II (if pertinent); and che date of entry intc cr
exclusion from Phase II. For patients entered in Phase II and
withdrawn, the date and r=ason for leaving Phase II wers
recorded, with possible reascns beinc: death; discharge frecm
unic; resolution of fluid deficit and risk of deficic for cen
days (see explanation belcw}; wizthdrawal of consent; and
either premature discontinuacion of parenteral fluid cherapy
for a patient in Edmonton or crovision of parenteral fluids to
patient in Ottawa.
If a patient at some roint in Phase IT had no fluigd

H]

deficic and was no longer at risk for developing a deficit, he
or she was followed for a further ten days in Phase II, c.
confirm clinical stability with respect to fiuid status. A
patient in this situation in Edmonton did not receivs
parenteral fluid therapy during this ten day period. If the
patient remained stable with respect to fluid status and risk
of fluid deficit during this time, he or she la2ft Phase II and
re-entared Phase I at the end of the can days. Patients could
be considered for re-entry tc Phase II later if their risk of
developing a fluid defici:c recurred, using the same

O

eligibility criteria as befcrea.



3.3.5 Fluid Therapy - Hypodermoclysis (HDC)

Patients 1in Phase II in Edmecnton received fluids
subcutanecusly, using that unit’s usual metheds?. =it
0.2% (normal) saline or a combined sclution of 0.3% saline
with 3.3% dextrose was usually used. Usually 750 units of
hyaluronidase was added to each liter of solucion ‘or 459
units to each half liter bag). Potassium chloride was added
to the infusion soluticn if indicated by che clinical
situation or the serum potassium level. The tuking was
connected to a putterfly-tyve needle which was placad izto che
catient’s subcutaneous space, locatad in the upper arm, chesc,
abdominal wall, or antericr thigh. The rate of :in:
cencrolled using an electironic infusion concrollexr. The

arting flow rate varied between patients, as did tha aumbexr

0
r

0
I

hours per day of infusion. These were reviewed daily, and
adjusted if necessary, to obtain optimal fluid balance for
sach patient, as indicaced by clinical assessmentc, urine
output and serum urea and creatinine levels. The site of
infusion was checked three times daily and changed when

necessary.

3.3.6 Phase II Data Collection Methods

Data on each Phase II patisnt were collaccad caily
starting on the first day the patient was in Phase IT callad
day zero). Data were ccllected cn a data recording f£crm,
designed prior to starting the study. It was develcrad with
input from staff and pilet tested at the Ottawa unit Trior to
the study. This form was common to both centres, excspt the
section on monitoring of HDC which was only used at che
Edmonton unit. There wers multiple data collectors z: each
centre, including research assistants, nurses and physicians,
with involvement depending on several factors such as: data
to be collected; workload; availability; and day of trh= week.
Standardization of data collection was optimized by usin

several methods:



{1} Assessment scales wers agreed upon in advance of =he
study. Directicons for scoring chaese were included on She
cdata recording form. Tools such as the MMSE wers
raproduced on separate forms wizh a new copy used Zor
each assessment of that outcome measure. For these, the
Zinal scores were recorded on -zz data recording Zzrm.

{2) <Investigators from each centre ==t prior to the scu ly cc
standardize the assessments fcr several of cthe cur-ome
measurss.

(3) ZInmservices were held for physiczians and nurses ac boch
sites to explain the study and data collection mecacds.

Ocher Zesatures of the data collecticn process wers:

(1) Inter-rater reliability was nct measured for any of the
cutcome measures used.

(2)  Missing data was minimized as much as possible by having

person available to be a data collector in each centre

M

aily and by having one person in each centre check che

B

cacta recording forms regularly Zaor completeness.
cnvenient means were establishzd for the bedside aurses

")
0

S record measurements of clinical variables they
assessed, such as blood pressurs, pulse, and fluid incake

d output.
(¢) Any assessment tools requiring direct paclanc
articipation were available in zoth French and Engiish

'3

1 Ottawa.
(5) On the day a patient died, data available for that dav

were recorded along with the numker of hours the pacien

('l

iived that day.
At the end of the study all of tz2 data from both cer-ras

N
S

were entered onto a computer dazabase in Ottawa.

3.3.7 Outcome Measures Assessed in Phase II

The outcome measures assessed oz a planned daily basis
are shown in Tables 3.1 and 3.2. They were planned to be
assessed in the morning, unless indicated otherwise, starzing
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on day zero. The cutcome meizsuras shown in Tac-s 3.3 wers
assessed less often than daily, at the planned frecuercy

indicated.

Table 3.1
Phase II Outcome Measures - )
Fluid Volume Status Indicators Assessed Daily-%8-*

¢

Oral mucosa assessment

0 - Normal

1 - Decreased or chickened secr=tions
2 - Absent secretions

Skin turgor (pre-sternal assessment)

0 - Normal - Instant return of skin to rast pcsiticn
1 - Slow recurn cf skin, buc wichin 5 seconds

2 - Slow rs:turn cf skin, taking over 5 seconds

Heart rate

Mean Blood Pressure (bp) (supine and sitting)
= diastolic bp + 1/3 x (syscolic bp - diastolic bp)

N
to)



Table 3.2
Phase II Outcome Measures -
Symptom Measures and Treatments Assessed Daily

Visual analogue scales (100 mm)

- 12 symptoms - pain. activity. nausez. depression. anxiety.
drowsiness. appetite. sense of ~ellbeing. dyspnea.
weakness. thirst. and dry mouth

- 0 = symptom absent: 100 = symptom wcrst

- scored twice daily. morning and even:ing

- indicated whether patient or staff scored (see text)

Bowel movements - number in previous 24 hours
Vomits - number in previous 24 hours

Pressure ulcers - yes/no _
- location and number at ezch skin site

- width and stage of worst ulcer at each skin site
(see Table B.3 for staging system)

Peripheral edema - yes/no
- location and proximal exzant

Myoclonus

0 - No myoclonus

1 - Occasional myoclonus less than once in 5 minutes
2 - Frequent myoclonus

3 - Myoclonus associated with seizures

Level of consciousness

0 - Alert (normal)

- Drowsy. but awake

Sleeping. but easy to arouse
Stupor - difficult to arouse
- Coma - unarousable

SO
)

Delirium Rating Scale (DRS) (see text)

Medications - drugs (including oxygen) actual’y used Jy the patient
during the previous 24 hours
- total 24 hour dose of each druc used

Hypodermoclysis - location of needle
- fluid type and rate of fic.
- duration of flow in the prz:ious 24 hours
- drugs added to the soluticr
- reason for site changes
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Table 3.3
Phase II Outcome Measures -
Measures Assessed Less Often than Daily

Fluid Volume Status Indicators:

24 hour fluid intake and output

- done on day 0, unless done as part cf Phase II
entry assessment

- repeated twice weekly

- results recorded on day measurements ccmpleted

- outcomes used were:
(1) urine output
(2) fluid balance = total intake - tocal outpuc
(3) HDC volume infused (Edmonton only}

Laboratory Investigations

- serum electrolytes, urea, creatinine

- calculated urea-to-creatinine racio (se= text)

- also done - complete blood count, protzains, serum
calcium (corrected for albumin level), urinalysis
for specific gravity and ketones

- samples taken on day 0, unless performed in the 24
hours prior to Phase II encry

- tests repeated on days #3 and #7 (except for serum
albumin and proteins) then every 10 days

Symptom Measures:

Mini-Mental State Examination (MMSE)

- done on day 0, then twice weekly, morz often if
indicated

- score expressed as a fraction (se=a tex:z!

Several of the scales were created specifically for this
study. These were oral mucosa assessment, skin turgor,
myoclonus and level of consciousness. Because of the multiple
outcomes requiring assessment each day, the gecal was to have
quick and simple scales which could be scored by multiple
personnel with minimal training. No prior clinimetric
validation of these scales was undertaken.

Heart rate and blood pressure were usually measured by
the bedside nurse, but the methods used to assess these itams
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were not standardized between assessors or between units.
Patients’ weights were not measured because it was felt to be
impractical to do for many of the patients, especially those
who were bedridden.

Symptoms assessed directly by the patients were done
using VASs, with assistance by the nurse if the patientc
required help. This was an adagtation of the Edmonton Symptom
Assessment System (ESAS)} which consists of ten VASs for
assessing nine specific symptoms and one other symptom of the
Patient’s choosing. For this study, 12 VASs were used, the
same nine as in the ESAS plus three others, weakness, chirsc
and dry mouth?®®. If the patient was not able to participate
in VAS scoring, then a staff member, usually the bedside nurse
who knew the patient, scored it. The need for proxy
assessment was documented. A single VAS form containing both
rrench and English text was used in Ottawa. Translacion from
Znglish to French was dons at the Ottawa hospital and verified
cy several staif members, but no back translation occurred.

The MMSE is scored out of 30, with 30 being the best
Dossible score. A score of zero was given if a patient was
comatose or was otherwise unable to do any of the items for
cognitive reasons. At times a patient was unable to do
certain items for physical rather than cognitive reasons.
These items were then excluded from that assessment, resulting
in a lower maximum obtainable score. Because of this, the
scores were proportionally adjusted for missing items by
expressing each assessment as a fraction. This produced a
score from zero to one, with one being the best score and 0.8
the cutoff between impairsd and normal.

A French language version of the MMSE was developed at
the hospital in Ottawa with verification of translation by
several staff members, but back-translation was not done.

The Delirium Rating Scale (DRS) is a 10 item, 32 point,
onysician-rated scale for delirium whose rating should be
oased on at least a 24 hour period, since symptoms of delirium

&
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Zluctuacea-:. The best score is zero, with nigher scores
more likely to be associated with delirium. This scale was
validated in a study which included normal subjects and
subjects with delirium, dementia and schizophrenia. In the
Sroup of 20 subjects with delirium, DRS scores correlated with
MMSE scores (r = -0.43, p = 0.033). Interrater raiiabilicy
Zor the DRS was high (interclass correlation coefficient =
€.97). Scores for the delirious subjects ranged from 12 to
30, while the other groups all scored seven or less (rncrmal
subjects scorsd zero or one).

All items for scoring the DRS were assessed daily except
ccgnitive status. When the MMSE was performed, scheduled
wice weekly, the result was incorporated into the JRS whic
was then scored out of 32 on those days. On days when the
YMSE was not done, the DRS was scored out of 28. Because of

(1

Zals, each assessment was proportionally adjusted for missing
items by expressing the score as a fraction. This yielded a
score from zero to one, with zero being the best score.

For the 24 hour fluid output assessment, if a patient was
ncontinent of urine, the urine volume was estimated in Ottawa
cy weighing the wet pads and calculating the approximate urine
volume contained (knowing the dry pad weights and assuming
zhat one gram of urine was about one millilitre). No sstimate
cZ urine volume was made in Edmonton if incontinence occurrad.

Because of resource limitations, each cencre used its
usual laboratory for the analysis of blood and urine samples,
and no standardization of their methods was done. Because of
this, some laboratory measures had different reference ranges
2T the two centres, but the results were treated as if chey
were comparable. The serum urea-to-creatinine ratio was
calculated, as a measure of fluid volume status®?, using the
serum urea in units of mmol/litre and the serum creatinine in
umol/litre, but was not corrected for the difference in units
by multiplying by 1000. The ratio was therefore given as a

mumber less than one. Sodium salts account for mors char 90
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percent of the osmoclality of the extracellular fluids, so
changes in measured sodium levels usually represent similar
changes in osmolality?®. Because of this relationship,
serum osmolality was not measured.

For ease of reporting, opioid doses used were ccnverted
tc the 24 hour equivalent dose of oral morphine based on the
equivalency chart shown in Table B.22%. Patiencs not on
cpioids on a particular day were assigned a dose of zero mg
for that day and were included in the opioid decse statistics.

The staging system used for pressure ulcers is shown in

Taple B.32%,

3.3.8 Analysis

Because of the anticipated small sample size, the large
number of outcome variables, and the exploratory nature of the
study, hypothesis testing using inferential statistics was not
dcne. Descriptive statistics reported include: means,
standard deviations, medians, percentiles, maximums, minimums
and percentages (for proportions). For the purpose of
stimation, 95% confidence intervals (CIs) for the means are

b

iven as well.
Most of the data are presented graphically, by site and
by time. Because of small sample sizes and some skewed

(6]

distributions, a non-parametric graphical methcd, the boxplot,
is used for continuous variables in addition to graphs showing
means and confidence intervals. The data shown are for a
limited number of days or time-blocks because of the sample
sizes available. The times shown likely reflect a reasonable
time for differences between the groups to have beccme
manifest for most of the variables.

If a particular outcome measure for a patient was not
assessed on a particular day, it was treated as missing for
that day only. The patient’s other available outcome data
were still included in that day’s descriptive statistics.
Sample sizes for the groups are shown in some figures and
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takles and represent che number of scbjects rsmaining in Phase
II who contributed data for that variable on that particular
day.

For Phase II, the a priori analysis plan was to assess
each of the outcome variables in a prospective manner,
starting from day 0 (called "forward data"). This assumed
that the two groups were comparable on day 0, or adjustment
for any identified differences could be made. This analysis
will be presented first, as the primary analysis.

Phase IT Primary Analysis ("Forward Data")

For this analysis, if a pactisnc entered Phase IT mor=
than once, only data from the firsc Phase II cime ceriod was
used. The analysis of the "forward data" for Phase Iz
compared:

(1) the fluid volume status indicacor outcome measures to
assess whether there was a difference between the two
study groups with respect to these variables;

(2) cthe two groups’ symptom-related outcome measures at or
very near to day 0 to determine whether their values at
the starting point of Phase II were similar enocugh to
allow for comparisons to be made during the rest of Phase
IT; and

{3) the two groups’ use of treacments ochner than £fluid
therapy during Phase II to determine whether they may
have confounded any of the symptom measure results.

The measurement of MMSE and 24 hour fluid intake and
cutput were scheduled to be done twice weekly, but were not
done on the same Phase II days for all patients. 1In order to
éxpress group descriptive statistics prospectively for these
assessments, three-day blocks in time were defined starting ac
day 0 of Phase II (ie. days 0 - 2, days 3 - 5, days 6 - 8,
ecc.). If a patient did not have an outcome assessed in a
particular three-day block his or her data for chat outcome in
that block was designated as missing. If a patient had the
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cutcome measured once in a block, the data from <chac
measurement was used, but if two measurements were made in the
same time-block for the same patient the average of the rwo
assessments was used for that patient. Grcup statistics were
then calculated for each three-day block.

Laboratory investigations were scheduled to be done orn
days zero, three, seven, and seventeen, but scme
investigations were missed and others wers not always dcne
axactly on the scheduled days. For the purpose of expressing
group descriptive statistics, each test a patient had dcne was
assigned to the closest scheduled test day. If a test was not
done for a particular patient near a scheduled day, cthat
catient’s test result was designated as missing for that day.

An operational definition for constipation was used to
facilitate the analysis of the bowel movement data. The usual
cractice of clinicians has been to assess a patient’s bowel
Zunction at least every three days and to offer to assist che
ctatient in having a bowel movement (BM) if none had occurrad
during the previous three day period®®. Using this guide,
it was possible to designate a patient as 'constipated’ or
'not constipated’ on a particular day: if a BM was documenced
during the previous three day period, the patient was ‘not
constipated’; if BM data were complete for the three day
ceriod and no BM was documented, the patient was ‘constipatcsd’
on that day; and if the data were incomplete for the three day
ceriod and no BM was recorded, the bowel function status for
che patient that day was uncertain and the datum was indicatad
as missing. Then, starting on day 2 it was possible to
determine the proportion of patients who were "constipatad’
2ach day.

Opioid doses were reported as the total 24 hour dose used
oy the patient. On a patient’s last day in Phase II, usuall
the day of death, only part of the day was available for data
ccllection. The proportion of this day available varied
cetween patients, so opioid dcses were considersd incompr=acs
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and were treatad as missing data on a patient’'s last davy. Al
other medications were reported as dichotomous varizples,
indicating only whether or not the drug was used that day,
because conversions to common dosage forms were not availablie
for most categories of drugs. For these variables, data fcr

the last day in Phase II were retained.

Phase II Secondary Analysis ("Reverse-Order Data")

If the primary analysis showed that the two Drase Iz
groups differed in some baseline characteristics or cuccome
measures on day 0 of Phase II, prospective comgarisons lata
in Phase II would be difficult. This is especially cru

A
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a descriptive analysis involving a small number of s
and a large number c¢f variables. To Cry to adjust for thi
problem, a secondary analysis of the Phase IT data was carrie
cut, in which data ZIrom as many patients’ as possible wers
reanalyzed from the perspective of a similar, well-defined
point in their illness trajectory, their death. This aprroach
assumed that death would provide a more comparable point for
the two populations represented. Although this was not

(=]
n

f,

certain, this secondary analysis was carried out, in kesping
with the exploratory, hypothesis-generating purpose cf the
study.

For this analysis, only data from patients who diad i-n
Phase II could be used. 1If a patient entered Phase II mors
than once, and died in Phase II, only data from the Phase IZ
in which death occurred was used. Each eligible patient’s dav
cf death was used to define a common point in time. The davs
were reversed so that day 0 became the day of death, day 1
became the day immediately before the day of death, and so on.
Each day or group of days could then be examined in a manner
similar to the forward data.

The length of time survived on the day of death varied.
Outcome variables pertaining to medications, fiuid intaks and

cutput, vomiting, and bowel movements required 24 hours cf
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data collection and were incomplete fcr most patients con their

day of death, so were removed for this analysis. Other

outcome measures were evaluable if they were collected on the
day of death, but if not available, they were treated as
missing data.

The analysis of the "reverse-order data" comparsad:

(1) the fluid volume status indicatcr outcome measurss Co
assess whether thers was a difference berween the two
study groups with respect to these variablss near deach;

(2) the two groups’ symptom-related outcome measures for anv
differences near death; and

(3} the two groups’ use of treatments other than fluid
therapy near death to determine whether they may have
confounded any of the symptom measure results.

Graphs were prepared with day zero, the day of death, on the

left end of the horizontal axis. The days preceding the day

cf deacth followed to the right of day zero. Three-dav time
clocks were used to present group statistics for MMSE, fluid
intake and output outcomes and laboratory investigations, with
the first time-block being day zero to day two. The
laboratory investigations had to be presented in three-day
blocks in this analysis because the scheduled days for the
tests differed between patients when the "reverse-order"
database was created. The definition of constipation was the
same as in the primary analysis, except now bowel function
status could be determined starting on day zero, the day of

death.

3.4 RESULTS
3.4.1 Experimental and Study Populations

Patients were accrued for this study between June 1992
and April 1993. Table 3.4 summarizes the number of patients
that made up the experimental and study populations in the two
units. In Ottawa, 196 patients were assessed, resulting in 33
evaluable subjects in Phase II. In Edmonton, 92 were assassed
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with 33 patients evaluabie as well. No patient was axcluded
in Edmonton bpecause cf language, aphasia, or ncn-cancer
diagnosis. In Ottawa, 12 were excluded for these reasons:
five did not have cancer, one was aphasic, and six spcke
neither English nor French. Another patient, who was on the
unit when the study started, was missed during the initial
assessments and was not considered for the study. These
exclusions are not included in the numbers in the table since
demographic information on them was not collected ancd they did

not undergoc MMSE testing.

Table 3.4
Experimental and Study Populations
in the Pluid Status Study

<

Considered for study 1396 52

Excluced 126 35
Consent sought 70 3
Consented for Phase I 52 12
Considered for Phase IT 33 37
Entered Phase II 33 35
Evaluable in Phase II 33 33

Died in Phase II 33 7
A \

All of the 126 patients who were subsequently exciuded in
Cttawa were deemed to be impaired with respect to decision-
making capacity according to the assessment criteria for the
study. Five of these patients scored 24 or greater on the
MMSE, but were excluded because the assessor judged the
patient to be incompetent for deciding on participation in the
study. Thus, 64% of the patients assessed for the study in
Ottawa were excluded because of concerns regarding cognition
or competence. Thirty-eight patients in Edmonton were
excluded for cognitive reasons (41%). One other patient was
excluded erroneously because of the presence of a bleeding
disorder and acute renal failure (the protococl calillied for
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admission to Phase I, if the patient consented, tzen exclusion
from Phase II if the patient developed or became at risk of
developing a fluid deficit). No patient scoring 24 or greater
on the MMSE was excluded in Edmonton.

Out of 70 patients apprcached for consent :in Ottawa, 52
agreed to enter Phase I (74%) and of che 53 acproached in
Zdmonton, 42 agreed (7%%).

In Ottawa, 33 out of 52 Phase I patients wera considerad
for, entered and were evaluable in Phase II. On=z of these 33
catients was initially considered, but HDC was started and the
patient was excluded from Phase II at that time. This patient
entered Phase II 21 days later and was evaluabla. Out of 42
Phase I patients in Edmonton, 37 were considered Zor Phase IT.
Two of these 37 were excluded: one because of f£luid overload
and acute renal failure and another because enteral feedings
were being given. Two other patients who entered Phase II in
Zdmonton were not evaluable: one had no data collected for
the first 14 days in Phase II; the other nad less than half of
The necessary data recorded for the first eight days of Phase
II. Both were removed from Phase II when the data

iciencies were discovered.
One patient in Ottawa had two evaluable Phase II periods.

h

de

The fluid deficit risk resolved the first time ancé the patienc
died in Phase II the second time. In Edmonton there were
three patients who had two evaluable Phase II periods each.
Two of these patients resolved their risks of developing a
fluid deficit both times they were in Phase 1II. Another
withdrew consent and left Phase II after two cdays, but re-
entered eleven days later and died in Phase II.

Nineteen patients in Ottawa and five in Edmonton wers
never considered for Phase II. In Ottawa, ten of these
catients died and nine were discharged; in Edmontcn, two died,
one was discharged and two remained alive in the PCU at the
end of the study without being at risk of develcping a fluid

deficit during the study.



3.4.2 Baseline Unit Admission Demographics

Tables 3.5 and 3.6 present the baseline demograchics, assessead

at the time of admission to the two PCUs. Data are shown for

two groups:

(1) the total sample of patisnts considered for the study in
each unit (the experimental populations); and

(2) the subgroup of patients who entered Phase II and wera

evaluable in each unit (the main study subjects) .

For patients who were admitted to the units more chan crca
during the study, the baseline demographics presented wers
from their first admission.

Differences wers noted betwesn the twoc experimencal
populations in pain stage, MMSE score, and orimary cancsr
diagnosis. Edmonton’s patients had a higher prevalence of
stage three pain and a lower prevalence of stage twc pain, a
higher mean MMSE score, fewer patients with breast and lung
cancers and more patients with GI system cancers than Ottawa’s
patients.

The Phase II sample in Ottawa differed from its parent
oopulation in having a higher prevalence of stage one pain, a

lower prevalence of stage two pain and a lower prevalence of
n

.,

dysphagia. The proportion of patients with breast &
gynecological cancers was higher in Ottawa‘’s Phase II samcls
than in its total sample while lung cancer was less
represented in the subgroup. Edmonton’s Phase II sample
showed smaller differences in pain staging from ics
experimental population, but did have a lower prevalence of
dysphagia. The prevalence of cancers of the GI system other
than from the bowel were less common in Edmonton’s Phase IT
sample compared to the its total sample. The higher MMSE
scores in both Phase II samples compared to the respective
total unit samples were expected because of the eligibiliz
criteria for the study.

The Phase II samples differed from each other at the tinme

'h

of PCU admission. Edmonton’s group had a higher proportion ¢
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males compared to Ottawa, mors stage three vain and ls=ss stage
one pain. The discribution of primary cancer diagnoses
differed, with Ottawa’s sample consisting of 24% breast cancer
patients compared to Edmonton’'s 6%, while bowel cancer
crevalences were 6% in Ottawa and 21% in Edmoncon.

Table 3.5
Baseline Palliative Care Unit Admission
Demographics
a——_—h—*——*ﬂ
Total Samples :
Ottawa Ottawa
1 = 196 33
¥ male
age (years):
mean 85.9 66.0
SD 3.0 11.2
median 58.0 67.0
min-max 17-9¢6 18-88
(m=1)
¥ wich pain
stage:
A 30 24 3
2 48 28 i3
3 24 48 s2
{m=3)
¥ with dysphagia 25 24 12
(m=7)
%2 month Weight
Loss (kg):
mean 10.86 12.1 2.3
SD 7.0 8.3 3.2
{m=393) (m=20) {m=3)
MMSE score
fraction:
mean 0.51 0.72 9.%2
Sb 2.39 0.30 .10
median 0.%87

. (m=18)
m = missing



Table 3.5
Bagseline Palliative Care Unit Admission
Primary Cancer Diagnosis

————
Total Sample Phase II Patisnts
% %

Ottawa Ottawa Zdmenton

n=19§ n=33
preasc
lung 30 s
bowel 9 18
other GI 8 16
gynecolcgical 5 9
prostatce 8 9
urinary tract 4 S
head and neck 4 3
hJematoclogical 6 2
other 4 8

7

unknown
e ]

3.4.3 Phase II Entry Assessment

The Phase II samples resided for different amounts of
ime in their respective PCUs pPrior to entering Phase II, as
s shown in Table 3.7. The time-periods shown in this table

(a4

o

are from the patients’ first admission to their unit uricil the
time of their first evaluable Phase II entry (fcr mosc
patients their only entry). The mean and median were smaller
for the Edmonton sample compared to the Ottawa sample.
Figure B.2 shows the frequency of occurrence of
identified causes of patients being at risk of develcoing a
fluid deficit. At Phase II encry, 95% of all patients had a
history of poor fluid intake while 13% in Ottawa ana 41% in
Edmonton had a history of excessive fluid loss. All of the
patients who had a history of significant fluid loss a_so had
either a history of poor intake or objective evidence cf this
on a 24 hour fluid intake and output measurement pxior
entering Phase II. The most common causes of patiencs beir

4
Q

1¢}
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at risk of developing a fluid deficit in Otrawa were anorexia
{94%) and decreased consciousness (67%). In Edmonton, the
most common causes were nausea (61%) anc vomiting (42%). Mcst
patients had more than one cause.

Although our goal was to place Phase I patients inco
Phase II when they were at risk of developing a fluid deficic,
but before it actually occurred, 20 of che Phase IT patients
in Ottawa and 25 of Edmonton’s sub’ects had a ciinical
diagnosis of fluid deficiency on antaring Phase IT. Jo!
frequency with which specific symptoms and signs of fluid
deficiency were found in this subgroup cf Phase II patisnts is

shown in Figure B.3. The most commen in both ZCUs wers dry
mouch (by both patient-report and appearance), cthirsc,
decreased skin turgor and decreased urine cutpuct. Nctarcle

differences between the two centres wers the frequency of drvy
mouth felt by volume-depleted patients (95% in Ottawa, 68% i:
Edmonton), the frequency of decreased skin turgcr found (79%
in Otctawa, 42% in Edmonton), the frequency of postural
dizziness (58% in Ottawa, 11% in Edmonton) and the fregquency
Of resting tachycardia (65% in Ottawa, 4% in Edmonton) . Mostc
patients had several reasons for concluding that they had a
fluid deficit: in Ottawa the median number of reasons was six

2]

It

and ranged from four to eight; in Edmonten the median was four
with a range of one to five.

The most common route of hydraticz for the patisnts ac
both centres just prior to entering Phase II was oral {31 out
of 33 in Ottawa and 28 out of 33 in Edmcnton) . The
intravenous route had been used by one patient in Ottawa and
four in Edmonton and one patient in bot: centres had raceived
hypodermoclysis just prior to being considered for Phase II.

For the patients who were evaluable in Phase II twice
(one patient in Ottawa and three in Edmonton), the entry data
discussed above pertain to their first entry to Phase II only.



Table 3.7
Time from the First Admission to the Palliative Care Unit
until the First Bvaluable Phase II Bntry

Ottawa Edmcacon
n = 33 n = 32
Mean (days) 31.3 Z2.2 1
Standard Deviaticn (days: 32.5 33.3
Mediar (days) 23 s
] Minimum - Maximum (days) 0 =c 132

3.4.4 Phase II Length of Stay and Survival

There were differences between the two Shase II study
samples in Ottawa and Edmonton with respect to the time spent
in Phase II and with respect to survival, both calculaced from
the day of entry into Phase II (day 0). Four patients wera
evaluable in Phase II twice each (one in Ottawa and three in
Zdmonton) ; their length of stay data discussed here pertain to
their first evaluable entry into Phase II only and the
survival is calculated from day 0 of that same entry.

Thirty-two of Otzawa’s 33 Phase II patients died during

(B
ks

their single Phase II stay. The sole exception remained in
Phase II for 25 days, left it for seven days, then re-entered
for 14 days, dying during the second Phase II stay. Thus, for
Ottawa, length of stay in Phase II is almost the same as
survival calculated from day zero of Phase II. Survival time
is known for all 33 patients.

Twenty-six of Edmonton’s 33 Phase II patients died in
their single Phase II stay. The other seven left Phase T

i

r

three later re-entered, but only one died in Phase II. Of the
six wno did not die in Phase II, the date of deazh of Thres is
unknown. Thus, length of stay and survival diffsred somewhat
in the Edmonton study sample, and survival time is known for
cnly 30 of the 33 patients.

In Table 3.8 the length of stay statistics for -he rcwo
groups is shown, Edmonton’s sample spent a much longer time in
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Phase II than Ottawa’s. While cthe median length cf stay (zZ3
days) in EZdmonton was relatively close to the mean, in Ottawa
the distribution was skewed to the right, tending towards
shorter stays with a median of only four days. Thus, the
amount of Phase II data available frcm the Edmoncon sample was
greater than from the Ottawa sample due to the longer stays in
Phase II in Edmonton. As a corollary to this, the sample sizs
in Ottawa dropped off more rapidly with time comparsd &tz
Edmonton (differential censoring), impacting on the
comparisons which could be made as cime passed is Phase IT
The groups’ survival data showed a similar pattern g ths
length of stay data (Table 3.8). Edmonton’s sample survivad
much longer than Ottawa’s after entering Phase II, shown
particularly by the difference in the median survivals.
Table B.4 displays the sample sizes remaining in each
group for days zero to 14 of Phase II and for selectad days

after that.

Table 3.8
Length of Stay (LOS) in First Phase II Stay and
Survival from Day 0 of Pirst Evaluable Phase IT Entry

———
Ottawa (davs) Edmonecsn  (days)

Survival
n = 30

Mean 11.1 1.7 29.¢ 37.8

35% Confidence Interval +/- 5.0 +/- 3.3 /- 7.8 /- 1.4

Median 4 4 26 3.3

Minimum - Maximum :
__ - - eSS
3.4.5 Phase II Primary Analysis ("Forward Data")

Fluid Volume Status Indicators

Figures B.4 and B.5 show the changes in the two groups’
fluid balances during the first two weeks. By the definition
used in this study to identify patients at risk of developing
a fluid deficit (fluid intake exceeding measurable output bv
less than 500 mls), most of Ottawa's group was in negacivs
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fluid balance each time the assessment was done, whil
Edmonton’s group contained a smaller proporticn in negative
balance. The two groups’ means and medians were separacad
starting with the first three-day time-tlock (initial
measurements were done on many patients after they had enterad
Phase II and Edmonton’s patients would have already star:zed
HDC), although the confidence intervals 3o the means
overlapped during the second week of Phase II. Ottawa’s
values tended to cover a smaller range than Edmonton’s.
Cverall, the two groups showed the expectaed differsnces in
£luid balances, but also showed a trend to merge with time.
Figures B.6 and B.7 display the urine outputs fot the twc
samples over time. Ottawa’s sample had mean urine outputs
which wavered at or just above the oliguric vclume (400 mls)
while Edmonton’s means were generally well above this and
showed a tendency to rise with time. A cdifference was
already apparent during the first time-block and persistsd
after that. In each of the three-day blocks following th
inicial assessment, half or more of Ottawa’s subjects, and

M

vary few of Edmonton’s, were oliguric.
Figures for cthe clinical assessment of oral mucosal

=R

hydracion status and skin turgor are not shown. For the
former, differences seemed to fluctuate and appearad small
most of the time. In both groups, large proportions had
mouths which appeared dry, ranging from 20% to 70% during che
first week. By two weeks both proportions had reached 100%.
Skin turgor in the Ottawa group was worse than in the Edmonton
group throughout most of the first two weeks, including the
first day of Phase II. Generally, decreased sxin turgor was
seen in 70% to 100% of Ottawa patients and 20% tc 40% of
Edmonton patients during the first two weeks.

Heart rate and blood pressure figures are also not shown.
Ottawa’s subjects had faster heart rates than Edmonton’s, even
on day zero. On day zero the mean (£ SD) heart rates were

’
[

105.3 (+ 19.4) beats per minute (bpm) in Ottawa and 92.:
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17.5) bpm in Ecémonton. Supine mean blood pressurss wexrs
fairly equal between the groups. The day zeroc means (+ SD)
wera 77.8 (+ 18.5) mm Hg in Ottawa and 88.5 (+ 17.4) mm Hg in
Edmonton. Sitting blood pressures were checked toc
infrequently to be analyzed.

The urea-to-creatinine ratios differed at the first
assessment and cthe difference between the groups ramained
consistent during the first two weeks of Phase II (see Figurss
B.8 and B.9). The values were higher for the Ottawa grcuc,
consistent with the expected relative fluid deficit comparsd
to Edmonton, yet both groups showed a tendency for the racic

to rise over the two weeks shown. Mean and median serum
creatinine levels (not shown) were very close during the firsc
two weeks, excerct on day three. In the Ottawa group, cwo

patients had high initial serum creatinines which rosa
considerably, reaching lavels of 646 umol/1l and 467 umol/l.
This produced a rise in the group mean and a much wider
confidence interval on day three. After that, neither of
these patients had values available. Otherwise, the two
groups’ distributions of values for cthis variable wers
similar.

Examination of serum sodium levels for the two groups
showed 1little difference (not shown). Both groucs had
occasional subjects with hypo- or hypernatremia.

In summary, the two Phase II study samples displayed
expected differences in some measures of fluid status - sk:in
turgor, heart rate, fluid balance, urine output and the ursa-
to-creatinine ratio. At each assessment of fluid balance,
Edmonton’s group had a sizable proportion who, by the study’s
definition, were in negative fluid balance; however, very few
were oliguric. Oral mucosal hydration status, supine blocd
pressures, serum sodiums and serum creatinines differed little

between the groups.
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Symptom Measures
Mental Status Measures
The proportions of patients classified into the various

levels of consciousness are shown in Figure B.10 for the first
two wesks. There were higher proportions of subjects in
Ottawa at the poorer levels during the first few days of Phase

The MMSE results are displayed in Figures B.11 and B.1i2

X

<<

for the first two wesks of Phase II. The two groups alirsad
had a large difference in mean MMSE scores ac the starc of
Phase II, with Ottawa scoring worse than "=dmcnton. Th
distributions differed - Ottawa’s values covered most of the
possible attainable scores while Edmonton’s were close to or
wichin the normal range, except for a few outliers (as
displayed in the boxplots in Figure B.12).

The DRS scores also differed between the two groups
starting on day zero, with Ottawa scoring worse. This is
shown in Figures B.13 and B.1l4. The difference decrsased
during the first week of Phase II. There weres more outliiers

observaed in the Edmonton group.

Visual Analogue Scales (VAS)

VAS scores for the two groups are displayed in Tables B.53
and B.6 for days zero, seven and fourteen. There wers
generally good scores for pain, nausea and dyspnea in bcth
groups. Poor scores were consistently seen for activicy in
both groups. A difference between the groups appeared to
persist for weakness starting on day zero (Ottawa’s means wers
70 to 80 mm versus Ecdmonton’s SO mm). The thirst VAS means
differed on day zero, with Ottawa worse than Edmoncon (close

tc 50 mm in Ottawa versus abcut 30 mm in Edmcnton); this
difference remained on day 14. Dry mouth sensation displayed
smaller differences on days zero and seven; however, Ottawa’s
group was worse on day 14, with mean VAS scores of about 60 mm

ccmpared to Edmonton’s 40 mm.
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Figure B.15 shows the croportions cf each grour whoss VAS
scoring was done completelyv by staff members. Thers was z 20%
difference on day zero, which persisted uncil day cwo, with
Ottawa requiring more proxy scoring than Edmonton. Generally
about one-third to one-half of patients required proxy scecring

of the VAS outcomes.

Cther Symptom Measures

No figures are shown for this group of variatliss.
Myoclonus was noted more cften in Ottawa especially in :the
irst week of Phase II. Orn day zero, fewer than 10% of eizher

I

group was affected. Durinc the resc of the “irsc wesk, za
tc 10% were affected daily in Edmontcn while 20% to 40% had
myoclonus in Ottawa. Cn some days in Ottawa freguent
myoclonus was reported to affect 15% o 25% of patients. No
patients had associated seizures in either group.

At the start of Phase II, 48% of the patients in Ottawa
and 18% of those in Edmenton had pressure ulcers. The
cropertion stayed fairly constant in Edmonton during the firsc
two weeks. Ottawa’s proportion declined after 10 days to
apprcach Edmonton’s before the end of this two week period.
On day 14, pressure ulcers were present in 22% of Ottawa’s
grour and 27% of Edmonton’s.

The prevalences of edema at the start of Phase IT wers
58% in Ottawa and 42% in Eémonton, but these converged beifors
the end of the first week.

Vomiting was charted simply as a daily count. Ottawa’s
group had a slightly higher proportion of patients who did aot
vemit each day during the first week of Phase II, but zoth
groups had very high daily proportions with no vomiting (70%
Lo 90%) during the first two weeks.

The proportions of each group that were constipated
showed a small difference at the start of Phase IT (23% in
Edmonton versus 29% in Ottawa); this fluctuated throughout the

first two weeks. On day six the prevalsnce of constipazicn
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peaked in Ottawa at 42%, at which time it was 21% in Edmonton.

In summary, the symptom outcome measures used in Phase Iz
demonstrated differences between the two groups from the verr
start of Phase II, including differences in level of
consciousness, MMSE arnd DRS scores, the need for proxy scoring
of VASs, VAS scores for weakness and thirst and thke
crevalences of pressurs ulcers and sdema. Mycclonus was mors

common in Ottawa, but not on day zero.

Treatments
As shown in Figure B.16 for the first two weeks of Shase

II, mean daily opioid doses were similar for the two groups.
The confidence intervals were wide, especially for Ottawa’s
group. Median 24-hour oral morphine-equivalent doses differad
between the two sites during the firsc 14 days: 1in Ottawa i-z
was steady and generally around 100 mg while in Edmoncen ir
fluctuated, from just under 200 mg on day zero tc over 700 mg
cn day 12 (see Figure 3.17). Ottawa had outliers using high
daily doses of 5000 - 6000 mg, compared to maximum doses of
2000 - 3000 mg used in Edmonton. The distribution of opioid
doses in Ottawa consisted mainly of low doses with a few
patient outliers receiving very high daily amounts, while in
Edmonton outliers were less common, but the group’s range (nct
counting outliers) was much larger. This difference in
distribution of opioid doses existed from day 0.

The proportions of each group that used other medications
was assessed for ten different categories of drugs, including

oxygen. Differences were noted in the use of: sedating
agents, anticholinergic agents and antipsychotic agentcs
(Ottawa’s proportions greater); and laxatives (Edmonton’s
proportion greater). See Figure B.18 for sedating agent use

and Figure B.19 for laxative use. The use of the hyoscine
agents did not differ much between the two groups. There wers
no real differences in the proportions using antiemetics,
coanalgesics, anticonvulsants, corticosteroids, oxygen cr
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diurstics.

The volume of fluid given by HDC to the patients in
Edmonton averaged between 1040 ml and 1302 mi per day when
considered in three day blocks over the first two weeks. The
median volumes were around 1000 ml per day, but they ranged
from as low as 240 ml to 2400 ml per day. The solution used
was predominantly the combined solution of 0.3% saline with
3.3% dextrose (used 91% of the time). Normal saline was used
9% of the time.

In summary, there were differences between the groups in
the use of several types of medications, other than iDC.
Particular differences existed in the use of agentcs wich
sedatihg effects, agents with anticholinergic affsccs,

antipsychotic drugs and laxatives.

3.4.6 Phase II Secondary Analysis ("Reverse-Order Data")
Twenty-seven patients in Edmonton and 33 patients in
Ottawa died in Phase II and could contribute to the secondary
analysis using the "reverse-order data". The sample sizes in
the two centres decreased in a similar way to that seen with
the "forward data" Sample sizes are shown in Table B.7.

Fluid Volume Status Indicators
Figures B.20 and B.21 show the fluid balancss for the twe

groups during the two weeks before death. The means and
medians as well as the distributions of values for the twc
groups differed as expected. Ottawa’'s sample had fluid

balances which were almost always below 500 mls per day whils
50 to 75% of Edmonton’s patients had values which wers graater
than 500 mls per day. Some of Edmonton’s subjects had fluid
balances which might have put them at risk of developing a
£luid deficit (25 to 50% had a fluid balance of less chan 500

mls per day in each three-day block shown) .
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Ottawa’s mean and median were close to the value of 400 mis
cer day while Edmonton’s were consistently over 600 mls per
day.

The assessments of patients’ mouths suggestad cthac
dryness was present in over half of the subjects in ncca
croups during the two weeks before death (figures nct shownj.
Near death, Edmonton’s group had a prevalence of dry mouch
which approached 100% while Ottawa’s prevalence was 60% :=c
80%; however, more severe levels of dryness were mors commcn

in Ottawa. Decreased skin turgor was seen more ofcan in

Ottawa’s group than in Edmonton’s (Eigures not shown;.
Generally, over 70% had decreased skin turgor in Ottawa, whils
the prevalence in Edmonton was 40% to 50%. Little change was

evident as death approached. Heart rates were generally

h

taster in Ottawa near death. On day zero, the mean heart
tes (z SD) were 112.0 (+ 12.3) bpm for Ottawa and S4.5 (

i

]
1]

) bom for Edmonton. Supine mean biood pressures differsd

[

~
2.

ittle between groups. On day zero the means were 76.3 (x

[
I

T
-4) mm Hg in Ottawa’s group and 80.4 (+ 14.8) mm Hg in

fl
‘0

zdmonton’s. Missing data were prominent with this variable

{7

nd sitting blood pressure contained too many missing data to
ce presented. (No figures are shown for heart rates and blood

)

prassures.)
For the laboratory data, there were only a small number

of subjects available in each time-block. The serum urea-co-
creatinine ratios showed small, inconsistent differences (se=

Figures B.24 and B.25). The serum creatinine levels wers
similar, except in the three-day block that included the day
cf death (figures not shown). Near death, the range of values

for this variable in the Otctawa group widened and two outlying
values were present; however, the groups’ medians remained
similar. The serum sodium levels showed no differences
between the groups (figures not shown).

In summary, when examining the data from the perspective
of the day of death, the two groups differed in fluid balancs
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nd urine output and in the clinical assessmenc of skin Turger

[\

and heart rate, consistent with expectations based cn che
presumed fluid status of cthe groups. The assessment of oral
hydration status and blood pressure and the biochemical rascs
seemed to add little to the evaluation of fluid volume status,
but the proportion of missing data was significant, especially
for the laboratory investigations and blood prassurs

measurements.

Symptom Measures
Mental Status Measures

Figure B.26 shows the data for level of ccnsciousress.
Scth groups had higher proportions of subjects with decrsased
consciousness as death approached, without much difference
between the groups. On day zero, close to 50% of subjects in
coth groups were reported to be comatose or stuporous.

The group means for the MMSE are shown in Figure 3.27.
One to two weeks before death, the two means were similar and
high. Just before death they differed by about 0.2, but had
overlapping 95% confidence intervals. As death approached,
beth groups worsened and just before death the mean MMSE
scores were quite low. Boxplots for the MMSE scores are shown
in Figure B.28. The distributions of the scores wers
different for the two groups, especially in the two cime-
blocks before death. Three to five days before death, 50% cf
Edmonton’s group remained above 0.8 (the cutoff for ‘normal’)
while less than 25% of the Ottawa group was above this lavel
and half were less than 0.1. Just before death both groucrs
had a few patients with normal scores; the remainder of
Ottawa’s were clustered at less than 0.3 with a median of
zero, while Edmonton’s were spread between 0.8 and zero with
a median of 0.17.

The DRS data are shown in Figures B.29 and B.30 for two
weeks before death. Ottawa’'s means and medians wers

~ v

consistently higher than Edmonton’s, without much charges in
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the difference as death approached, alcthough the 95%
confidence intervals overlapped less near day zero. The means
and medians tended to incrsase in both groups as deartx
approached. On each of the four days before day zero, abcu-
25% of the Ottawa grcup attained scores which were graatcar
than the highest score attained by the subjects in Edmonton o=
the same day. This occurred on the day of deach also, excerc

for one outlying value in Edmonton.

Visual Analogue Scales

The most important asgect of this assessment was th
reporting of the VASs. Figurs B.31 shows thac for both grougs

h
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the proportion that regquired reporting by staff instead of o3
the patient steadily increased from about 40 - 50% about twc
weeks before death to around 90% at the time of death. Nc
differences between the two Croups were seen. Mean VAS scor=as
are shown in Tables 3.8 and B.9 for days zsro, seven ar
fourteen. Missing data weres orominent, particularly in th

m 4,

9]

Cttawa group on days zero and seven. The proportion missin

[O

was worse for certain items such as depression, anxiety an
wellbeing in Ottawa and weakness, thirst and dry mouth in
Zdmonton. The scores obtained did not display clear
differences between groups for any of the 12 items. Pain,
nausea, depression and anxiacy generally were scored low.
Activity, drowsiness, appetite, wellbeing and weakness wers
scored high and tended to worsen as death apporoached. Drv
mouth scores were similar while thirst scores fluctuated and
may have been worse in Ottawa, but this was not consistant.
Dyspnea scores were a littls 2igher in Edmontecn on days zerc

and fourteen.

Qther Symptom Measures
No figures are shown for these variables. Mvoclonus was

not experienced very often by members of either group, but i:
was more prevalent in Ottawa and patients with fraquen:z
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episodes were mcra commcr there during che last two weeks
life. Close to cthe day of death 10% to 15% of che subjects in
Ottawa had mycclonus while fawer cthan 10% in Edmcnton did.
Frequent myoclonus was reported in 12% of Ottawa patients con
day zero and in none of Edmonton pacients.

The prevalences of pressure ulcers were similar prior <o
the last week of life, then they diverged. The prevalence
Ottawa increased from 46% on day seven to 60% on the day
death, while in Edmonton it decreased from 42% to 22% duriag

’-l-
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the same time period. The prevalerces cof edema differed two
weeks befors death (63% in Ottawa versus 42% in Zdmenccen), buc
they became more similar in the lasc week of 1:ifa. On the day
of death the presvalences were 63% in Ottawa and 52% :in
Edmonton. The freguency of vomiting did not differ between
the groups. On most days 80 to $0% of both groups did not
vomit. Constipacion was generally equal in prevalence, except
for some daily fluctuations more than a week before death.
The prevalences increased from 13% to 39% ir Ottawa and from
12% to 40% in Edmonton from day 14 to the day of death.

In summary, the evaluation of the symptom outcome
measures in the reverse-order data suggested that mental
Status measures worsened in both groups as death approached.
The decline in cegnitive scores may have occurred a few days
earlier in the Ottawa group while delirium scoras wers
consistently worse in Ottawa near death. The groups may havs
differed in the prevalences of pressure ulcers and mycclonus
as well, but differences in the prevalences of edema, vomiting
and constipation were not seen. The 12 symptcms assessed by
VAS scores did not show any clear differences between the
groups, but their interpretation was hinderad by the large

number of missing data and the frequent need for proxy

scoring.

S0



Treatments

Mean daily opioid doses, expressed as the 24-hour cral
morphine equivalent doses, were similar for the two groups in
the two weeks before deatch (see Figures B.32 and B.33). The
difference on day zero, although appearing large ac 200 me,

was rendered insignificant by the large confidence intarvals.
Median doses differed a small amount, with Edmonton’s ceing
larger, and both groups had similar outlying values on each
day shown.

Ottawa’s group used agents with sedating effects (Figurs
B.34) and agents with anticholinergic effects more cfcan and

Zdmoncon’s group used corticosteroids (Figure 3.35) and oxycgen

more often. Few differences existed in the use <of
antipsychotics, antiemetics, coanalgesics, laxacives,
anciconvulsants or diurecics. Most of the antichelinercic

agents were also included in the sedating agent categcry.
When the two hyoscine agents wers considered separataly, 3
differsnce only appeared in the two to three days before dearch
when the use in Ottawa increased. On the day of death, 27% of
subjects used these agents in Ottawa while 11% used them in
Edmonton.

In summary, there wers some differences becween groups in
the use of four categories of medications which included
agents with sedating effects, agents with anticholinergic

effects, corticosteroids and oxygen.

3.5 DISCUSSION
3.5.1 Limitations of the Study

This study had several methodological limitaticns which
affected the interpretability of the results. Most important
of all, the trial was open and nonrandomized, increasing the
risk that various types of biases influenced the results.
Although randomization does not guarantee comparable groups,
it does allocate treatments without bias. The baseline

demographics for the experimental and study porulacticns
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demonscrated differances betwesn the groups &t the twc sitcss
and the proportions of the two experimental populactions
excluded because of cognitive impairment differed as well.
This probably occurred because of the admission criteriz and
referral patterns for the two PCUs. Several outcome measures
assessed at the beginning of Phase II showed thact dispariziass
already existed between the study groups. Patients in che twe
groups may have been at diffsrent points in the trajecccryv o
their terminal illnesses at the time of Phase II entry. This

possibility was supported by the Phase II length of stay and
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survival data in cocnjunction with the clinical data assassed
Phase II. Selection bias likely concribu

-

cn day zero of
these differences, and may partially zxplain the diffarenca in
the time from PCU admission tc Phase II entry for the twec
study groups. The secondary analysis using the "reverse-corder
data" placed the groups at a mora comparable point on the day
of death, but would not compensate for the more intrinsic
differences between the groups. It emphasized compariscns in
close proximity to death. This was not the initial gcal of
the study, yet provided the only reasonable means of comparing
the small groups with respect to multiple outcomes over cime.

The lack of blinding potentially allowed for
cointerventicns to bias the results (performance bias). The
monitoring of pharmacological tresatments did show diffarancss
in the use of several categories of agents which may have
impacted on some of the outcome measures. Non-pharmacolcgical
treatments were not monitored, vet may have differed berween
the groups and affected the results as well. Various physical
and psychosocial treatment modalities and spiritual surrcrcs
are offered in both units. The assessment of many c¢I the
outcomes was open to detection bias because of knowledge of
the treatment allocation. Validated assessment instruments
and explicit measurement scales were used to try to diminish
this source of bias.

The Phase II sample sizes were small initizlly and wers

9
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decreased furtier by the fraquent occurrence of missing daca
and the early losses of subjects, esgecially in Ottawa. The
drop in the number of assessed patierncts within a few days cof
the day of death in the "reverse-order data" added to :zh
necessicy tc smphasize the time pericd just before deach.

The populations accessed were narrow, regresenting only

-

N

'

the exclusicn of all cognicively impaired patientcs ac

~
-~

°CU inpatients with cancer. The samcils was narrowed furche
v

paseline. Thus, irrespective of che threacs to internal
validicy discussed, the generalizabilicy of the rasulcts were
limited. The secondary analysis restricted the targe:

topulaticn further by focusing on cthe immediace pre-death
cericd. This cime-frame may not necessarily be the mcs:
impertant from the points of view of clinicians, patients and

e

families, although consensus on this is lacking. In the group

L]

cf six clinical studies thatc previously examined the affacts
cf fluid status cr fluid therapy on the dying, chree focused
cn che pericd :immediatelv prior to death3?7-20:.2:3 whils che
cthexr chrese did negis-2i.ziz) Musgrave enroled 38 patiencs
ith a oregnesis of ten days or less, chen had to exclude five
who lived longer than this time¥s. Defining the immediate
pre-death period prospectively is difficult.

The outcomes monitored were almost all related to
prysical symproms and syndromes; except for thres VAS outcomes
(depression, anxiety and wellbeing) no other measures of
psychological, social or spiritual effscts wers utilized and
the impact on the family was not considered. No qualicy of
life measure validatad for use with =he terminally 11l was

available at the time of the study.
3.5.2 Implications of the Results

The follcwing discussion refers to the "reverse-order

data", unless indicated otherwise.
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Fluid Volume Status Indicators

Scme of the measures of fluid status were able to rsveal
the expected differences between the two groups using both the
"forward data" and the "reverse-order data". In particular,
the £iuid intake and output measurements demonstraced the
anticipated group differences in daily fluid balance and urine
cutput. Defining adequate fluid balance as a net incaks of
500 mi per day assumed that water metabolism by the dying was
approximately the same as the general pcpulaticn. This may
nct necessarily be true; Bruera ec al. suggested tchac =czhe
caily amount of £fluids needed by dving cancer patcisnts o
£iuid status was much lass than cthac of rcae

maintain adegquate
genera. patient povulation, averaging only about 1000 ml per
day***. In this study, despics hyrcdermoclysis, a number of

Datiencts in Edmonton had £fluid balances which were less thar
the predetermined level used toc define a risk of developing a
fZuid deficic. The courses of individual patients were not
analyzed, but regular reassessment of the fluid status of each
catient occurred, allowing for the adjustment of infused
vclumes, 1f warranted. Urine output was generally well
maincained in the Edmonton group compared to Ottawa; the few
oliguric patients in Edmonton could have had causes cther than

vclume depletion.

The main biochemical measure of fluid status used in this
tudy was the ratio of serum ursa to serum creatinine. The
ifferences here were much more prominent in the primary
analysis (wich the "forward data") than when assessing the
data from the perspective of the day of death. However,
sample sizes for the biochemical measures were smaller in che
"reverse-order data" because of the timing of the tests during

the study. The similarity in the groups’ serum creatinine

0]

£2,

avels attested to little difference in glomerular filtration

rates between the groups?®*®. The larger serum urea-to-
Crezatinine ratios seen in Ottawa prckably reflected relative

-9

2xtracelilular fluid volume depletion rather than cther causes.
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An increased mean serum urea relative to5 mean serum crzatinine
was found in the studies by Waller®’ and Ellershaw:®. in
both studies, a high provortion of their samples were deemed
to be volume depleted, mainly based cn biochemical measursas.

The Zinding cthact the groups in this study had essencially
squal serum socdium values was noctewortihy because of ics
similaricy to the findings of other scudies. 3urge’'s cross-
sectional study cculd decect no relacionship ketwean serum
um and the sensation of chirst and his grcup’s mean and

sodi

median were within che reference range®®. Ellershaw’s
sample had a mean and median within the refersnce range as
well==?, Waller’'s study found a significantly nigher mean

serum sodium for the 13 patients receiving IV £fluids (148.

mEq/l} compared to the 55 without an infusien (139 mEq/1)***

aithcugh selection bias may have decermined this ocutcome in
this cross-secticnal study and the cverall grcup’s mean was
within the reference rangs. On the other hand, Fainsinger ec
al. found that in a group of 59 patients receiving HDC, the
ean serum sodium (136 mEQ per litre) was below the raference
ange (141 to 148 mEqQ per licre)®?. OQliver reported thar 22

=

A

vatients who were within 48 hours of death had normal or near
normal serum electrolytes, despite no parenceral fluid therapy
and despite ten of the patients peing uremic. Oliver,
however, did not provide the data to support this statement in
his brief letter.

The clinical measures of fluid status did not contribucs
much to the assessment. The distributions of heart rates
overlapped a great deal and resting tachycardia has multiple
explanaticns in this pcpulation. Assessing posctural changes
in blood pressure proved co be impractical. The oral
hydration status of the two groups locked remarkably similar,
with visible dryness being very common in both groups. This
orobably reflected the multiple causes of dry mouth in this
population. Skin turgor was reported to be poorer in a much

er proportion of the Ottawa group, but also was decresased

'.J
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in about half of the Edmonton group. In an emergency
department study of clinical indicators of fluid status in the
elderly, three assessments of mouth dryness had moderately
strong correlations with volume depletion while skin turgor
and tachycardia were only weakly correlated®®®. In a review
of the problem of dehydration in older adults, Weinberg et al.
stated that signs and symptoms of volume depletion "may be
vague, deceptive, or even absent in older persons". Intake
and output measurements were seen as unreliable because of
incontinence and inaccuracies in charting intake??. Burge
maintained that clinical signs of fluid volume depletion were
unreliable in patients with advanced cancer?®s.

Summarizing the study’s findings regarding measures of
fluid status, the use of fluid intake and output measurements
plus the determination of serum urea-to-creatinine ratio
seemed to be able to differentiate the fluid status of the two

groups. Serum sodium did not differ between the groups.
Clinical measures lacked accuracy or practicality, except
perhaps skin turgor assessment. Drawbacks of intake and

output measurements included the possible extra burden it put
on patients, family and staff and the frequent errors that
occurred because of incontinence or missed measurements.
Laboratory data suffered from being missed frequently, from
causing increased burden on patients and from being difficult
to successfully obtain from many patients. It is probably
reasonable to use more than one measure of fluid status in

studies on this topic.

Symptom Measures and Treatments

The symptoms experienced by the terminally ill are
usually multiple and the causes are multifactorial. Portenoy
et al. reported that the mean (+ SD) number of symptoms
present in 243 cancer patients was 11.5 (+ 6.0), with a
minimum of zero and a maximum of 25 symptoms reported by
individual patients?®?¢. The issue with respect to fluid
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status and fluid therapy is whether they impact to an
important degree on the various symptoms and the overall level
of distress experienced by the dying, considering the multiple
insults to wellbeing that patients face.

There were some differences between the groups in the
symptom-related outcome measures. Cognitive status worsened
in both groups as death approached, although perhaps it
declined a few days earlier in the Ottawa group. The pattern
shown by the delirium scores was one of gradual decline in
both groups, with Ottawa’s group consistently worse. These
findings along with the known high incidence of mental status
impairment in dying cancer patients and ‘the association of
£luid depletion with confusion in the general patient
population support performing further studies using mental
status as an outcome, as suggested by Bruera et al.?’.

Despite these differences, it was surprising to see
little difference in the level of consciousness of the two
groups. In contrast, Waller’s cross-sectional study within 43
hours of death showed that patients with worse LOC had higher
serum sodiums and osmolalities as well as higher urine
osmolalities, suggesting a correlation with fluid status
(although no correlation was found between LOC and serum
urea)?®. The discrepancy between Waller’s findings and this
study has several possible explanations: the effects of bias
in both studies; the different LOC scales used in the two
studies; the difference in the study designs; different
populations; and different cointerventions.

The VAS scores did not show any clear differences between
the groups, but were difficult to interpret since almost all
that were completed near death were scored by staff members.
Their validity when scored by proxies is unknown, but is
questionable. In addition, the Proxy scores were intermingled
with the patients’ own scores®® and missing data were

commorn.
Myoclonus appeared to have occurred more often in Ottawa
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than in Edmonton. Delirium and myoclonus in the terminally
i1l cancer population have raised the concern that opioid
toxicity may be a common cause of both, and potentially
prevented by maintaining optimal fluid status and renal
function?39-23t,

Of the other outcomes monitored, only the presence of
pressure ulcers of the skin differed between the groups near
death, with the group not receiving fluid therapy showing a
higher prevalence. An association between pressure ulcers and
inadequate fluid intake has been suggested?®?, The
prevalence of edema was one outcome used to directly assess a
potential negative effect of fluid therapy. The prevalences
were close to being equal in the few days before death, with
Ottawa’s, in fact, being a little greater.

Differences in the use of various medications near death
could have impacted on the results. Sedating agents and
anticholinergic agents can cause or aggravate delirium, but
some may also be used to lessen the effects of an agitated
delirium®*. Both were used more often in Ottawa’s group;
however, antipsychotic drug use did not differ much between
the two groups. Steroids have multiple potential effects and
side effects which could impact on several outcomes such as
cognitive function, edema, nausea, pain, appetite, wellbeing,
depression, dyspnea, and weakness?*. They were used more
often in Edmonton near death. The reason for the more
frequent use of oxygen in Edmonton was not clear. One concern
regarding the use of fluid therapy has been that it could
cause fluid overload and pulmonary edema; neither were
specifically recorded, but the investigators in Edmonton did
not notice a problem with this during the study and have
reported no problem in their experience?3S. There was no
increased use of diuretics and hyoscine hydrobromide in
Edmonton relative to Ottawa (hyoscine occasionally is used to
decrease airway secretions in the dying). This suggested that
HDC may not have been associated with more respiratory
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problems in Edmonton. Ellershaw’s study reported no
association between the presénce of respiratory tract
secretions and fluid status in a group of patients who were
within days of death and who were not given parenteral fluid
therapy?®.

In summarizing the findings pertaining to symptom-related
outcome measures, it must be noted that the most useful
comparisons occurred in close proximity to the time of death.
Cognitive function, delirium, myoclonus and pressure ulcers
deserve further study with respect to their association with
fluid status and fluid therapy in the dying. The importance
of thirst and dry mouth remain unclear. The role of opioid
toxicity should be explored specifically as well, probably in
conjunction with the assessment of mental status and
myoclonus. What 1is also needed, and is probably most
relevant, is a measure of the impact of fluid status and fluid
therapy on the overall wellbeing or quality of life of dying
patients. Families need to be included in this assessment of

patients’ global experience.

Future Research
As discussed in Chapter 2, consensus needs to be reached

on identifying the population for whom true uncertainty exists
regarding fluid therapy benefits and risks - these are the
patients who need to be studied in the future. If an RCT is
to be carried out, randomization to intervention groups is
ethically acceptable only if there is uncertainty or equipoise
with respect to the best treatment to offer?’’. Identifying
patients for whom fluid therapy is controversial would help
define a population in which collective equipoise exists
regarding this intervention. A survey of clinicians, patients
and families using a series of clinical vignettes in a
questionnaire may help to focus a future study on a narrower,
relevant population. The series of vignettes should include
patients at various stages of their terminal illness, when
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preferences and goals of management vary.
Once the relevant population is identified, a double-
blind RCT should be considered, comparing fluid therapy by HDC
to placebo ‘infusion’. The use of placebo raises ethical
issues regaxrding increased burden on the patient and family;
there are technical issues as well, but these are probably
solvable. This design would leave open the question of the
potential effects of the placebo ‘infusion’ itself - how does
the presence and care of an infusion affect the patient and
family? Perhaps a third group should be included in such a
study, a group with neither a real nor sham infusion. This
group would not be double-blinded, but could be randomly
allocated and perhaps blinding of the investigator could be

maintained.

3.5.3 Obstacles Faced During the Study

While developing the protocol for this study and then
implementing and executing it, several obstacles were faced,
some of which have been alluded to already. Discussed here
are obstacles which were important in this study and
particularly relevant to the palliative care setting.

Attitudes and Ethics

Research in the Ottawa PCU was a relatively new
endeavour; no study like this had been carried out there
before. In contrast, the unit in Edmonton had several years
of experience in successfully designing and performing
clinical research. As discussed in the previous chapter,
there have been concerns within palliative care about
submitting patients and their families to research and many
workers in the field have protected patients from such
pursuits. Although not systematically documented, such
feelings existed amongst members of various disciplines on the
PCU in Ottawa before the study got underway. Near the end of
the data collection phase an informal survey of the staff on
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the Ottawa PCU was carried out to determine their attitudes at
that point. Twenty-two members responded, 16 nurses and §
from other undefined disciplines; the denominator was not
known. Responses were generally favourable towards research
on the unit, with 21 agreeing with the statement that
"research is important for the continuation of good patient
care." However, four agreed that "we should not bother our
patients with research" and four either agreed or were neutral
regarding the statement, "In the long run, research will not
change the way I care for my patients."

Twelve respondents stated that they had ethical concerns
with the research that was done. Comments included:
questioning whether the consent form ensured informed consent;
emphasizing that patients and families must agree completely
with participation before taking part; concerns that excessive
laboratory work was counter to the philosophy of the PCU; and
stating that some research activities performed hours before
death were difficult to accept at times. Four believed that
research was a burden on the patient and three felt it was a
burden on families, although another five stated that it was
only ’'sometimes’ a burden on families (there were no responses
from 11 regarding patient burden and five regarding family
burden) . Sources of burden mentioned were: bothering a
patient who wanted to be left alone; involving a patient whose
priorities were on other issues as deterioration occurred; and
completing outcome measures which were "difficult and
annoying". Some comments regarding the vulnerability of the
population were made: concern that patients in a weakened
state and newly admitted to the PCU would say yes to a
physician as they have in the past (although most consents
were obtained by a research nurse); and concern that patients
would participate because of fear that their care would
otherwise be affected.

These attitudes and ethical concerns need to be
considered in any research plans on the PCU as well as in
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other palliative care settings. Educating staff about the
purposes of clinical research as well as the methods and
ethics involved is necessary. Non-research staff could be
included on teams planning specific research projects, as well
as on committees providing a more global research strategy for
a program or service. Throughout a study there should be
ongoing monitoring for ethical concerns in addition to
methodological and data issues.

Prior to the study there were strong beliefs in both
units about the overall benefits or dangers of fluid therapy.
The researchers and staff in Edmonton felt that they could not
agree to a randomized controlled trial for this study.
Ethically they were not able to withhold parenteral fluids
from patients who they thought required this therapy. In
Ottawa there was an equally strong feeling the other way.
Fear pervaded the unit in Ottawa throughout the study because
of a perception that the study was trying to prove that
parenteral fluids were necessary for the dying. The study
became known as the "hydration study" on the Ottawa unit, even
though no experimental intervention involving parenteral fluid
therapy was used for study patients there. The concept of
equipoise and the identification of the patient population for
whom equipoise exists with respect to the use of fluid therapy
should help make an RCT ethically possible.

Problems with Recruitment

This study assessed a total of 288 patients in both units
out of which 57% were excluded because of impaired decision-
making capacity, usually due to cognitive deficits. Consent
by proxy was not used. The high prevalence of cognitive
impairment was much more of a hindrance to recruitment than
was the refusal of eligible patients to take part - 76% of all
patients approached gave consent. Consent was obtained in
advance of most patients’ eligibility for Phase 1II,
anticipating that cognitive decline might occur in many
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patients. If consent and enrolment had been delayed until
patients were at risk of developing a fluid deficit, the
number of subjects entered into Phase II would have been even
smaller than this study achieved. Twenty of the 31 patients
(65%) in Ottawa who had the MMSE measured at the start of
Phase II scored low enough to be considered for exclusion from
the study if enrolment had occurred at that point. The
proportion that would have been affected in Edmonton was
smaller, seven out of 33 or 21%. By obtaining consent in
advance, when patients were capable of participating in the
decision, some exclusions were prevented.

Despite the early enrolment, out of a total of 94
consenting subjects in both centres, 24 were never considered
for Phase II: twelve died; ten were discharged before they
were eligible; and two were still alive in the Edmonton PCU at
the end of the study. Four discharged patients were later
readmitted to the Ottawa PCU, but all had declined cognitively
in the interim and could not be approached for consent to
participate again. Thus, the high prevalence and incidence of
cognitive impairment and the unstable condition of patients
served as obstacles to recruitment and participation in the

study.

Assessment of Outcomes

Missing data were common in both groups, although usually
worse in Ottawa. Possible reasons for missing data included:
the patient’s cognitive, physical or emotional status;
concerns of the assessor regarding burdening the patient; and
possibly Ottawa’s relatively new involvement with clinical
research.

Sitting blood pressure was done so infrequently in both
groups that it was not analyzed. Only 12 out of 33 patients
had it checked on each of the first two days of Phase II
("forward data") in Ottawa, while only four and six out of 33
in Edmonton had it recorded respectively on those days. The
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physical limitations of the patients and the staffs’ hesitency
to burden them by requesting a sitting blood pressure were
probably responsible, especially since the supine measurements
were done more consistently. However, even those data were
missing from 36% of Ottawa’s and 18% of Edmonton’s patients on
day zero of the "forward data". This did not improve during
the first week.

Another variable whose assessment was affected by the
physical limitations of patients was the MMSE. It was
partially completed by some patients because of their
inability to use their hands or to see properly. From days
zero to 14 in the "forward data", out of 128 MMSEs done in
Edmonton, 20 (16%) were scored out of less than the maximum
score of 30. In Ottawa the proportion was 18 out of 78 (23%).
The proportion fluctuated day by day.

Some variables assessed predominantly by clinical
examination of the patient by the doctor were not free from
having significant amounts of missing data. The assessment of
oral hydration in bc:th groups was not recorded in 10% to 20%
of patients on some days during the first two weeks in the
"forward data". The "reverse-order data" was better, despite
the proximity to death of all the patients. The LOC outcome
measure showed a similar pattern of having fewer missing data
in the "reverse-order data" compared to the "forward data".
DRS scores were missing for one quarter of the patients in
Ottawa on days two to four in the "forward data", but were
more consistently recorded on other days at the start of Phase
ITI and in Edmonton. Reasons for the high proportion of
missing data for these variables was not certain, but may be
related to concerns about burdening patients with an
assessment for research only.

The pain VAS scores were missing in the Ottawa group in
9% to 50% of cases during the first week of Phase II ("forward
data"); in Edmonton this variable had missing data in up to
14% of cases during the same time period. The depression VAS
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scores were missing in 31% to 68% of cases during the firstc
week in Ottawa, but much less so in Edmonton (0% tc 15%). The
VAS scores in both groups were commonly completed by a staff
member, and almost all patients near death required a staff
member to score them. The need for proxy scoring was probably
related to a patient’s decreased cognitive function or level
of consciousness (if a patient could indicate a score but not
mark it, the staff member was to help, but it would have been

recorded as patient-scored). The validity of proxy scores is
questionable, as is the intermingling of these with the
patients’ own scores?3®. Thus, VAS scores were often

missing, and when they were done a fair proportion were scored

by a staff member.

Losses to Follow-up
There were a large number of early losses of subjects due

to death, mainly in Ottawa. By the fifth day in Phase 1II,
over half of Ottawa’s group had died. This would impact on
the power of a study, its internal validity and its
generalizability. It is particularly relevant to palliative
care research since survival is not usually the primary
outcome measure, if it is an outcome of interest at all. 1In
contrast to the losses due to death, withdrawals from che

study were very uncommon.

3.6 CONCLUSIONS
General clinical recommendations can be made based on the

results of this study and there are several conclusions and
recommendations from a research perspective as well. For the
monitoring of fluid wvolume status in clinical studies
involving the dying, the measurement of fluid intake and
output and the use of the serum urea-to-creatinine ratio
appear to be useful measures. The intake and output
assessments require effort to obtain accurate data. Serum
sodium does not appear to reflect differences in fluid status
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in the terminally ill population and most clinical signs of
volume depletion lack accuracy or practicality, with the
possible exception of skin turgor assessment. If clinical
monitoring is needed, the use of multiple clinical and, if
necessary, laboratory assessments of the individual patient is
recommended.

Regarding the clinical management of patients,
individualized decision-making is still required with respect
to the use of fluid therapy and the benefits and harms of a
fluid deficit in dying patients. Consideration needs to be
given to multiple factors including: mental status;
medications used; other treatments available such as mouth and
skin care; and the patient’s and family’s expectations and
preferences.

Much basic science research is needed to examine the
physiology of terminal illness with respect to water and
electrolyte metabolism. There has been much evidence
documented regarding the alterations with aging, including
changes in renal function, thirst sensation, renin and
aldosterone activities and vasopressin effects??. Similar
research 1is needed with the dying to identify whether there
are specific renal and hormonal changes and what their effects
are on fluid needs and fluid balance. Determinants of optimal
fluid balance should be defined, then shifts in balance
correlated with clinical signs and symptoms as well as overall
quality of life.

Some outcomes to consider for use in future studies
evaluating the effects of fluid status or fluid therapy on the
dying were identified in this study. Mental status measures,
including measures of cognitive function and delirium, need to
be included along with monitoring for myoclonus and, more
specifically, opioid toxicity. Pressure ulcers need further
evaluation with respect to the importance of fluid status on
this problem in this population. Thirst and dry mouth remain
important clincal symptoms which deserve further study,
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emphasizing their probable association with each other and
their likely multifactorial etiologies. Survival should be
included as a secondary outcome. With quality of 1life
measures validated for use in palliative care becoming
available soon for use in clinical research, their inclusion
in any trial would be mandatory. Finally, the impact of fluid
status or fluid therapy on the family needs to be assessed
teco.

The population which deserves further study with respect
to fluid status questions remains unclear. As suggested in
the last chapter, surveying clinicians, patients and families
may help to define the important population of dying patients
for whom uncertainty regarding the best therapeutic choice
exists.

Eventually an RCT will be needed to examine the effects
of fluid therapy on the dying. Three groups should be
considered, one receiving HDC, one receiving a sham HDC and
one with no infusion set-up. Blinding should be used as much
as possible, at least for the first two groups. A multi-
centre trial would be necessary in order to achieve an
adequate sample size within a reasonable period of time.

Important palliative care-relevant obstacles faced in
this study were: the negative attitudes of staff towards
research with the terminally ill; ethical concerns for the
subjects regarding vulnerability and burdens; the common
occurrence of cognitive impairment affecting eligibility,
consent and participation; and the poor and unstable condition
of patients, which impacted on recruitment and participation.
Outcome assessments were limited by physical as well as
cognitive impairments (and likely psychological and spiritual
distress as well).

Studying obstacles which are particularly relevant to
palliative care clinical research in general continues in the
next chapter with a broader and more systematic approach to
identifying important issues and their solutions.
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CHAPTER 4

OBSTACLES TO PALLIATIVE CARE CLINICAL RESEARCH:
A SURVEY OF THREE PALLIATIVE CARE JOURNALS

4.1 SYNOPSIS
Some of the obstacles experienced while designing and

implementing the Fluid Status Study were consistent with those
apparently faced by the researchers whose work was
systematically reviewed in Chapter 2. All of these studies
dealt with one clinical problem, but researchers have reported
important barriers to palliative care research in general. Up
to now they have been reported in nonsystematic reviews of
palliative care research, commentaries on the situation,
summaries of investigators’ own experiences with specific
studies and discussions of particular issues.

Obstacles are faced while doing any type of clinical
research - palliative care is not unique. Some obstacles are
particularly relevant to the palliative care situation because
of the nature of the patients, the professional carers
involved, the goals of care and the historical background. It
is important to identify these barriers in order to optimally
plan studies and overall research agendas. It may also be
possible to minimize or eliminate some obstacles.

This chapter reports on a systematic approach that was
taken to compile a representative collection of obstacles
faced by investigators doing palliative care clinical research
and to obtain an overview of the type of research that has
occurred. A survey of three palliative care-oriented journals
was carried out to identify palliative care clinical studies
published over a recent two year period. Explicit criteria
were used for selecting eligible articles. The papers were
read to identify possible obstacles encountered and to label
each study with respect to its design and purpose. Only
obstacles which were particularly relevant to palliative care
were of interest; barriers which posed a hindrance to clinical
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research in general were not recorded. This survey identified
obstacles faced by researchers who had successfully completed
and published a study. It did not explore the issue in
studies which never reached publication, but methods of doing
SO, as a next step, are discussed. A set of obstacles faced
by palliative care researchers are presented and some
strategies for dealing with them suggested.

4.2 GOALS AND OBJECTIVES
This was a systematic survey of selected journals to

identify palliative care-relevant obstacles encountered by

researchers while carrying out specific, published palliative
care studies. The objectives were:

(1) to document researchers’ experiences regarding relevant
obstacles encountered while doing specific palliative
care clinical studies;

(2) to document how researchers dealt with the obstacles
faced in these specific, published studies; and

(3) to identify research designs and purposes in a series of
published palliative care clinical studies to obtain an
overview of the type of research that occurred and an
impression of the effect relevant obstacles had on the

choices of designs.

4.3 METHODS
4.3.1 Choice of Journals and Years Surveyed

Journals dedicated to palliative care were considered for
this survey. Three journals were selected which have all been
peer reviewed since their creation (see Table C.1). They were
chosen primarily because they were three of the main
palliative care-oriented journals in the world. Other reasons
were: they had been published for several years; they came
from three different countries; and they were published
predominantly in English (the Journal of Palliative Care
occasionally publishes in French). The Journal of Pain and
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Symptom Management published articles relevant to the overall
topic of pain and symptom control, not only in palliative
care, but the selection process was aimed at the pallative
care studies only.

Relevant palliative care studies were published in other
journals as well, for example those whose focus was oncology,
general medicine, nursing, psychology, family medicine and
pain management. The concentration of articles from these
other sources was expected to be much lower and selecting from
a vast array of journals would have been more complex. The
complexity was heightened by the need to be precise in
defining what a palliative care research article was when a
wider health care literature population was considered. A
survey of a small number of dedicated journals provided a
practical and manageable sampling frame for this study.

Prior to the survey, it was known that original research
articles made up a minority of the articles published in each
issue of these journals. A scan of several issues suggested
that between zero and three research articles were published
in each issue and that a survey involving two recent years of
publications would include about 60 research articles. This
number was believed to be practical and probably adequate for
gaining a good sense of the obstacles faced.

All three journals published volumes by calender year and
the volumes published during the years 1992 and 1993 were
included in the survey. These were the most recent, completed
years at the time the survey was initially planned. During
this time JPC published eight issues, PM published eight
issues and two supplements and JPSM published 16 issues and
one supplement. All issues, including supplements, were

included in the survey.

4.3.2 Eligibility Criteria for Articles
The selection criteria for articles included were refined
during the selection process, but at the end were explicit to
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allow for replication of the process.
For the purpose of the survey, a palliative care study
was defined as a study in which:
(1) the study sample very likely included palliative care
patients and/or their acquaintances; and
(2) the results were meant to be generalized to a population
which included palliative care patients and/or their
acquaintances.
A palliative care patient was defined as a patient whose
disease was not responsive to curative treatment and for whom
the goal of care was to achieve the best possible quality of
life while neither hastening nor postponing death.®*° Some
studies described their samples in vague terms, such as
stating that patients included had "cancer pain” or "advanced
cancer". Despite a lack of further qualifications, the
assumption was that many of these patients were palliative
care patients. Adding to the confidence in including such
studies was the fact that the articles came from journals
generally oriented to palliative care.
For an article to be selected for inclusion, each of the
following criteria were satisfied:
(1) the article reported on an original, clinically based,
palliative care study;
(2) the study was based on either
(a) a pre-determined methodology to answer one or more
research questions pertaining to a pre-defined
population, utilizing pre-planned, systematic data
collection methods or
(b) a group of more than ten subjects for which some
group results were reported; and
(3) the article was published in English as a journal
article.
Criterion 2(b) allowed for the inclusion of articles
which did not clearly describe a pre-determined methodology,
but whose size and method of reporting results suggested that
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some prior research planning may have occurred. Both
prospective and retrospective studies were accepted.
An article was excluded if:
(1) it reported on a study in which the sample was composed
of health care workers only;
(2) it was a health services study which did not report daca
from a sample of patients and/or their acquaintances; or
(3) it was a letter, correspondence or abstract.
Exclusion criterion (3) assumed that these brief reports
usually do not contain enough information to determine what
obstacles might have been faced during the study.

4.3.3 Identification of Research Design and Purpose

Labels were assigned to each eligible study to identify
its main research design and its primary research purpose.
The definitions used for the designs were the same as those
used in Chapter 2. For this survey, ‘Placebo-controlled
trials’ and ‘comparative trials, no placebo’ were combined
into one design category, ‘comparative trials’, which were
either randomized or non-randomized. Cohort studies were
either single group or multiple group cohort studies and
either prospective or retrospective.

Table C.2 gives the categories and definitions of primary
research purposes used in the survey. This list and the
definitions evolved during the selection process (for example,
a category called ‘survey’ was split into ’‘needs assessment’
and ‘assessment of knowledge, attitudes and behaviour’ while
another category called ‘audit’ was split three-ways into
"satisfaction with care assessment’, ’‘program evaluation’ and

‘patient profile assessment’).

4.3.4 Survey Process

The survey was conducted by one person only and no
reproducibility check or blinding was used. No assessment or
scoring of methodological quality was included since this was
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not the aim of the survey.
All articles in all issues of the three journals over the

two year period were considered, applying the eligibility
criteria described. During the article-selection process if
uncertainty existed regarding the eligibility of an article it
was discussed with the thesis supervisor and a decision was
reached by consensus. Each article selected was given an
identification number for administrative purposes. A list was
maintained of articles excluded because they lacked any
obvious methodological planning and consisted of a group of
only two to ten subjects. This was a quality control measure
because of the arbitrary choice of ten subjects as the cut-off
point for this eligibility decision, regardless of whether
group results were reported or not.

Each selected article was read, labels were assigned for
study design and purpose, external funding sources were
identified, noting any details provided, and any obstacles
definitely or potentially faced by the investigators were
recorded, including the rationale for identifying the
obstacles. Obstacles noted were only those particularly
relevant to palliative care because of its nature, rather than
generic obstacles faced by clincal researchers in general.
(This did not preclude noted obstacles from being relevant to
other areas of clinical research as well.) Details relating
o each identified obstacle were recorded, including the
means, 1f any, used to deal with it. Finally, the reviewer
surmised whether a better or more appropriate basic research
design theoretically could have been used for each study,
based on the purpose of the study. Reasons for not using a
better design, if stated by the authors, were recorded. (The
issue of research design choice was not included to critique
the choices of designs, but rather to explore whether
important, palliative care-relevant obstacles existed which
affected the choices made.) all data were recorded on a pre-
designed data form made for this survey, using one form for
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each article.

4.3.5 Analysis
The following were enumerated and tabulated: the

articles selected; the research designs and purposes; the
funding sources reported; and the studies which did not
indicate any obstacles. Proportions were expressed where
appropriate. Common obstacle themes arising from the eligible
articles were identified and used as main headings so that
obstacles could be presented in a descriptive, narrative style
under these headings. Information derived from the survey was
synthesized in this way, referring to pertinent studies. The
basic research designs used were compared with theoretically
better or more appropriate design choices to determine the
proportion of studies which could have used more optimum
designs. If the authors of a study gave reasons for their

design choice, these were described.

4.4 RESULTS
4.4.1 Articles Selected

Sixty-nine articles were selected, 15 from JPC, 24 from
PM, and 30 from JPSM. References for all of the selected
articles are listed in Appendix D.

Twenty other articles were excluded because they did not
describe an obvious pre-determined methodology and reported on
only two to ten subjects. The number of patients reported in
these 20 papers ranged from 2 to 10. Two of these reported on

ten subjects: one provided case reports with no group
statistics®?, while the other reported on individual cases,
but provided a few group statistics as well2?¢?. Neither

paper provided evidence of pre-planned methodology. No other
paper in this set of excluded articles included any group
results. Articles which did not present any preplanned
methodology and which reported case series (no group results)
with more than ten subjects were not enumerated.
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4.4.2 Research Designs and Purposes

Table C.3 shows the number of selected articles labelled
with each design and purpose. There were no studies which
used the following designs: nonrandomized crossover; natural
experiment; prospective multiple cohort; or case series. In
the design category 'other’ there were two studies. One was
a therapy study using the experimental, N-of-1 randomized
trial design?¢3. The other used focus groups
(nonexperimental) to assess satisfaction with care?.

Twenty of the 69 studies (29%) used group experimental
designs and all were therapy studies. Thirteen of these 20
were time series. There were 27 nonexperimental, single
cohort studies, making up 39% of the total. The majority of
these were retrospective. Cross-sectional surveys comprised
26% of all the studies. Only one study exclusively used a
qualitative research design (focus groups), although six
others utilized a mixture of quantitative and qualitative
methods.

Twenty-five of the studies (36%) were for the primary
purpose of evaluating therapies. One was an N-of-1 trial.
Seventeen of the 24 therapy studies which investigated groups
were uncontrolled (71%). The other 44 studies were fairly
evenly distributed amongst the other primary purpose
categories. Two designs were utilized for diverse purposes -
the single cohort, prospective design was used for seven
different purposes and the cross-sectional design was used for

nine purposes.

4.4.3 Funding Sources Reported
No source of funding or support was indicated in 4§ (67%)
of the studies. In the others, acknowledgements were not

always clear as to whether support was financial or otherwise,
whether financial support was total or partial, or whether
funding was specific for the study or provided for the program
in general. Also, it was not always clear what type of
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organization provided the funding. Interpreting the
information provided, the funding pattern appeared to be as
shown in Table 4.1. Of the 21 studies whose articles
indicated that some form of funding was received, three (14%)
were retrospective, while of the 46 for which sSupport was not
mentioned, 15 (33%) were retrospective. Seven of the
apparently funded studies (33%) were for evaluating therapies.

Table 4.1
Funding Reported by the 69 Studies Included in the
Three-Journal Survey

Support not indicated 46 (67%)
Funding indicated: 21 (30%)
Study specific (total or partial) 14 (20%)
General (for researcher or program) S (7%)
Unclear whether specific or not . 2 (3%)
Unclear if support financial 2 (3%)
Sources of financial aupport:' # of studies
foundations/charities/associations/societies 10
laboratories/pharmaceutical companies 4
funding agencies/government departments 5
type unclear 6
25
‘some studies reported funding from two sources

4.4.4 Studies With No Obstacles Indicated

In thirty-four of the 69 articles (49%) no palliative
care-relevant obstacles could be identified. Some of these
contained methodological features (such as a small sample
size) which were not explained and which may have had relevant
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palliative care obstacles underlying them. The designs and
purposes of these 34 studies are shown in Table C.4.

There were 18 retrospective studies in this survey
(including the one case-control study). Fourteen (78%) gave
no indication of having faced any palliative care-pertinent
obstacles. Of the other 51 studies, 20 (39%) did not seem to
indicate having faced obstacles. Almost all of these latter
51 studies required direct subject participation, with one
exception being a cross-sectional study which accessed
medication records only (and did not seem to indicate having
faced any obstacles relevant to this survey)?®*®. There was
no difference in the identification of palliative care-
pertinent obstacles in studies that indicated receiving some
type of funding versus those that did not (50% versus 51%) .

4.4.5 Obstacles
Four relevant obstacle-themes and several sub-themes
arose from this survey. A detailed presentation of the

findings is given in Appendix E along with the following: the

possible effects of the obstacles; the studies in which these

were important along with details from the studies; and
strategies used by researchers to deal with the obstacles.

The themes identified were:

(1) patients’ conditions - The poor and unstable conditions
of patients had several potential effects on a study.
These included effects on: recruitment; the informed
consent process; the patient’s ability to receive the
intervention; the patient’s ability to be a source of
information; the quality of data collected from the
patient; the consistency of data collection; and the
patient’s ability to remain in the study;

(2) ethical concerns regarding the patient and informal
carers - These concerns included: the use of patients
and carers as sources of information; the use of
investigative technologies; dealing with sensitive issues
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with patients; and concerns about the carer in carer-
based studies;

(3) population heterogeneity; and

(4) lack of relevant outcome measures.

4.4.6 Choice of Design

Based on the purpose of each of the studies, it was
deemed that a better or more appropriate basic research design
could theoretically have been used for 43 of the 69 studies
(62%) . (For instance, a therapy study using a time series
design could have been more appropriately designed as an RCT.)
In six of these 43 studies (14%) the authors explained, at
least partially, their choice of design. In two, it was
simply stated that they were ‘pilot studies’, and in both the
authors called for more research. No further explanations
were given and these reasons were not interpreted as being
associated with any relevant obstacles. The brief reasons
given in four other papers suggested that there were obstacles
to using a better or more appropriate design. Although some
sounded fairly general, others may have represented issues
relevant to palliative care. Walker stated the following in

reference to her time series, therapy study, "The three
characteristics of true experimental research - control,
manipulation and randomization - were not all possible to

obtain due to the constraints of the setting and time
available."?® The "time available" reason seemed to be a
fairly ubiquitous problem in clinical research generally, but
the "constraints of the setting" statement may have referred
to contraints of the palliative care setting particularly,
although she did not specify what these were. Sebastian et
al., in their report on a cross-sectional survey for the
purpose of providing a patient profile assessment, stated,
"...surveys of well planned samples of prevalent cancer cases
in the community are the ideal to provide such data. However,
such surveys are cumbersome, time-consuming and costly. "2’
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Without any elaboration by the authors, it is difficult to
conclude that these reasons are specific for obstacles in
palliative care as opposed to research in general, especially
considering, as the authors pointed out, that this study was
done in India.

In Boyd’s retrospective, single cohort, program
evaluation study, the retrospective design was used because of
concern that the patient and relatives would be distressed by
direct involvement in research, especially at a time when they
had to cope with a recent admission to an inpatient hospice
and the impending death of the patient®?®. Afterwards they
felt better about approaching relatives in a future
prospective study, but thought that many of the patients were
too ill to answer questions or score symptoms. Burge,
although not explaining his choice of a cross-sectional design
for his risk factor study, discussed opportunities for future
research and said, "Intervention trials for the relief of
symptoms may also be conducted now as estimates of the
standard deviations of the reported symptoms have been

determined. "2%?

4.5 DISCUSSION
4.5.1 Limitations of the Survey

There are some limitations to this survey. All aspects
were performed by one person, leaving open to question the
reproducibility of the following processes: the selection of
articles; the labelling of research design and purpose; the
determination of the appropriateness of research design; the
extraction of information related to funding, possible
obstacles and choice of design; and the categorization of
obstacles. Ideally, two independent reviewers should have
performed each of the tasks, the level of agreement measured
and any disagreements resolved by consensus. Despite this
shortcoming, the opportunity to discuss decisions with a
second person was available and utilized when a decision on
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the eligibility of a difficult article was needed.
Disagreements were resolved by consensus. In addition, the
process of the entire survey was systematic and was made
explicit to allow duplication by others.

In many instances the authors of selected articles
probably did not state that relevant obstacles were faced when
they existed. The fact that 34 of the 69 articles did not
appear to indicate that any obstacles had existed, and,
especially that 20 of the 51 non-retrospective studies lacked
any such indication, suggested that the information reported
pertaining to this sample of studies may have been incomplete.
Another indication was that methodological issues clearly
existed in several articles and yet they usually were not
discussed by the authors. For instance, several of the
studies had small sample sizes, but no explanations were
provided; relevant obstacles may have been important.
Similarly, the fact that very few authors explained their
choice of research design, even when a lower quality
retrospective design was used, left the impression that a gap
in information pertinent to this survey existed.

This survey only looked at articles published in three
specifically selected, English language, palliative care-
oriented journals during a predetermined two year period.
This may not have represented all published palliative care
studies. It also did not explore obstacles faced while
planning or conducting studies which did not get published or
which were published as abstracts, letters or grey literature.
Conceivably, a different set of obstacles prevented studies
from starting, being completed or getting published as full
journal articles.

It was possible that the survey was biased by the
exclusion of articles which did not report any preplanned
methodology and either included ten or fewer subjects or
included more than ten subjects but did not report group
results. Perhaps some of these articles dealt with a more
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ambitious study which was altered or truncated because of
obstacles faced.

Finally, this survey lacked any comparison group of
published studies from other clinical areas. The inclusion of
such groups would have placed palliative care published
research into perspective with respect to other comparable
research fields such as geriatrics or with respect to clinical

research in general.

4.5.2 Types of Research Published in Palliative Care
Close to two thirds of the studies in this survey
theoretically could have used a better or more appropriate
design for the designated purpose. One quarter were
retrospective in nature. Chart and database reviews have been
advocated as part of the first step in doing palliative care
research®®® and avoid many of the obstacles faced when
attempting to carry out research with direct patient
participation. There were very few randomized controlled
trials, not surprising given the historical development of the
area and the belief that randomized trials were particularly
difficult to conduct or even unethical in this setting?st.
The fact that 71% of therapy studies assessing groups of
patients were uncontrolled attested to an early stage of
development of knowledge, a reticence to include control
groups or a lack of resources. Even the nonrandomized
comparative design occurred only once in the 69 studies.
Very few authors gave reasons for their choice of design.
Reasons that influenced the choice may not always have been
specifically related to palliative care factors. Some
possible, relevant reasons for weaker design choices for
therapy studies may have been: the lack of training in
research methodologies; the lack of resources to perform a
more rigorous study; ethical concerns regarding the
involvement of patients directly in research or in more
rigorous studies?®?; ethical concerns regarding the provision

121



of an alternate treatment to patients, especially using
randomization, as was faced in the Fluid Status Study; and
concerns about the difficulty of achieving an adequate sample
size in comparative trials in palliative care.

The randomized, crosséver design was used slightly more
often than the randomized, comparative design, presumably
because of the benefits it offered. There are significant
tradeoffs though. In contrast to a comparative trial, the
crossover design requires a smaller sample size and offers a
means of dealing with large inter-patient variability, both
relevant advantages in palliative care. On the other hand, it
usually requires a longer duration of trial participation by
patients and is not robust when dropouts occur. These are
important drawbacks in palliative care since patients often
are unable to complete even a short study. When using the
crossover design the disease is assumed to be stable between
the two phases, but this is often not the case in palliative
care. By using the patient as his own control, inter-patient
variability is removed insofar as the makeup of the comparison
groups is concerned, but the design does not prevent
population heterogeneity from diluting a true effect present
in one or more subgroups or from making interpretation and
application of results difficult if large wvariability of
effect is seen. -

Qualitative research methodologies appeared to be
underrepresented in this sample of studies, although they
remain relatively uncommon in health research in general?®s?.
This seems surprising, since these methodologies would appear
to be ideal for many of the research questions posed in
palliative care, especially with the lack of appropriate
outcome measures for this population. This issue has been
addressed and the qualitative approach advocated?®*. Ethical
issues have been raised with respect to this specific type of

research as well?ss,
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4.5.3 Palliative Care Research Funding

Funding problems were not specifically mentioned as
research obstacles in the studies reviewed. Stein et al., in
exploring the extent of unfunded research, reviewed original
research done in the United States and published in journals
of internal medicine and neurology during a one month period
in 1991%§, Research was considered funded if total or
partial support was acknowledged, and investigators were
contacted to confirm nonfunding. They found that 45 (23%) of
the 196 published studies were unfunded, of which 7% wers=
clinical trials, 9% cohort studies, 18% cross-sectional or
case-control studies, 13% surveys, and 53% case series (the
working defianitions for the designs were not given). Out of
46 studies which gave no indication of funding support in
their articles, only one actually had some support. Of the
151 studies that were funded, 79% were funded by U.S. federal
sources, 10% by pharmaceutical companies, 10% by nonprofit
foundations, and 1% by intramural university research monies.
The funded studies consisted of 26% clinical trials, 23%
cohort studies, 31% cross-sectional or case-control studies
and 20% case series. They surmised that research carried out
without specific grant support occurred in the following ways:
they were funded by grants received for other projects; some
institutions allowed faculty to devote time to research
without funding; or investigators were working overtime to do
the research.

The results from this palliative care survey showed that
67% of the articles did not acknowledge any funding. If
international, palliative care researchers reported their
funding similar to the researchers sampled by Stein et al.,
then the vast majority of these studies were truly not
specifically funded. The proportion was much higher than in
Stein’s sample. The sources of available funds differed as
well - in the palliative care survey, out of 19 sources whose
type was clear, 52% were foundations, charities, associations,
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or societies, 21% were pharmaceutical companies or
laboratories, and only 26% were funding agencies or government
sources. It appeared that when funding was available it came
primarily from sources other than research granting or
government agencies, in agreement with the view of the Expert
Panel on Palliative Care®’ and the reported experience in
the United Kingdom?®.

Studies using a retrospective design made up 33% of the
apparently unfunded palliative care studies, but only 14% of
the studies for which some sort of funding was received.
Possible reasons why published palliative care research was
apparently funded less often than in Stein’s study are: the
investigators did not seek funding very often or did not know
where to look for it; they sought funding from appropriate
potential sources, but were turned away more often because of
a lack of interest in or understanding of the field®°; or
they sought funding, but were refused more often because the
research proposals presented were inferior to the competition.
Were some of the methodologies used because of a lack of
funding? For example, were retrospective approaches used
because there were limited resources for doing prospective
studies, which would have been used if funds were available?
Did palliative care researchers go to funding sources with
more rigorous designs more often than this sample suggested,
but were denied funding and had to downsize the protocols to
fit into much smaller budgets? On the other hand, was the
apparent lack of funding partially due to the refusal of
funding agencies to fund studies of weaker methodologies?

None of these hypotheses or questions take into
consideration the research that was not started, completed or
published and which may have presented a different pattern of
funding status than was seen here. 2 higher proportion of
funded research might be expected amongst a sample of
published studies than unpublished or incomplete ones, but the
evidence is mixed. One study showed that the publication rate
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was significantly higher for studies receiving external
funding versus no funding, although there was also a
difference between studies externally funded by the drug
industry compared to those funded by other external sources (a
lower publication rate was found for industry-funded
studies)??. Another study found that government sponsorship
did not seem to have an effect on publication rate, buct
pharmaceutical company sponsored studies were less likely to
be published than unfunded studies?:.

The fact that there was no difference in the reporting cf
palliative care-relevant obstacles in articles that indicated
receiving some form of external funding versus those that did
not, suggested that reported obstacles faced in published
studies were independent of the funding status. This makes
sense, since many of the obstacles identified in this survey,
such as the poor and unstable condition of patients or the
ethical concerns, would not be diminished because of funding,
although funding may provide opportunities to lessen the
heterogeneity problem.

4.5.4 Obstacles and Possible Solutions

Articles reporting retrospective studies seemed to reveal
obstacles much less often than was apparent in the cross-
sectional or prospective studies. This would be expected,
based on the types of obstacles identified in this survey;
they generally involved issues associated with direct subject
contact, which retrospective studies avoided. The more
general obstacles to performing retrospective studies were not

included in this survey.

Recruitment

The poor and unstable conditions of patients was by far
the most important obstacle to carrying out palliative care
research, affecting participation in several ways. It
appeared that recruitment was usually affected more by the
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potential subjects’ conditions than by eligible patients’
refusals to participate. This was noted previously by
Bruera®? and observed in the Fluid Status Study. Even the
recruitment of lay carers of dying or deceased palliative care
patients was affected predominantly by the patients’
situation, although perhaps refusals became more prominent in
studies of bereaved carers. The effect of various obstacles
on recruitment not only impacted on the number of subjects
involved in some studies, but also had potential effects on
the external validity of the results. ‘Increasing the number
of sites for recruitment increased the sample size, but did
not solve the generalizability issue. Other solutions
considered in some studies were: the involvement of patcients
at earlier stages of disease; creating and validating proxy
outcome measures sO many patients would not have to be
excluded; and the use of serial measurements of outcomes in
anticipation of subject losses rather than excluding high risk
patients outright. Other possible methods of dealing with
this problem, but not seen in the survey, are: creating and
validating non-verbal or behavioural outcome measures?s?;
obtaining informed consent from the competent patient in
advance®*, as was done in the Fluid Status Study; and

obtaining informed consent by proxy?6s-266.

Informed Consent

The informed consent process was a crucial issue,
considering the high incidence of cognitive impairment, the
intense physical symptoms, the use of psychoactive drugs, and
the emotional stress present in this population. Some
researchers in this survey excluded patients who were unable
to provide informed consent, as advocated by others?¢’-268,
As noted previously (and as practised in the Fluid Status
Study), Bruera recommended formal testing of cognitive
function before approaching a patient for entry into a study,
excluding those who scored in the impaired range?®®. Dresser
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believed that mental status tests were unsuitable for
evaluating decision-making capacity in the research setting.
She advocated a task-specific assessment of understanding,
appreciation and reasoning?®”. Examples in the survey
suggested that at times investigators may not have been aware
that cognitive deficits existed in patients who were
approached for consent. When this was the case, the patients
may not have been able to provide truly informed consent for
research participation.

Other methods of dealing with obstacles to informed
consent in this population, but not seen in the studies in
this survey, include the following: the involvement of a
designated relative or friend, with the approval of the
patient, at the time the study is discussed and consent
given®*?"2.2"3; the provision of information by means in
addition to oral and written means, such as by video or audio
tapes and computer graphics, to increase the decision-making
abilities of mildly impaired subjects?*; allowing for both
verbal or written consent; obtaining informed consent by proxy
when the patient is unable to make decisions?’5-276-277, gng
obtaining consent from the competent patient in advance, with
the involvement of a designated third party. The latter two
methods need to include protective measures - the patient
must retain the right to dissent from involvement at any time,
irrespective of the level of competence, and assent, when
feasible, 1is necessary for participation. In addition,
advance consent ideally should be specific and the designated
third party decision-maker should be involved at the time of
study entry and during the study as well?’®. The involvement
of patients who cannot give consent on their own should be
restricted to studies directly related to the cause of the
patients’ impaired competence or to needs resulting from their

incapacity?’?-289,
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Outcome Assessment

The ability of patients to provide outcome data was
limited at times, potentially affecting data accuracy and
completeness. In some studies missing data was a major
problem, as it was in the National Hospice Study®*! and the
Fluid Status Study. Assessments of patients were limited by:
physical frailty; severe symptoms; cognitive impairment ;
decreased level of consciousness; and ethical concerns.
Physical limitations affected a patient’s ability to do
scmething as simple as marking a visual analogue scale, as
complex as filling out a questionnaire or as involved as
participation in an interview. Emotional and spiritual
distress presumably also affected a patient’s ability to
tolerate assessments, to concentrate and to understand the
assessments being made. Ethical concerns seemed to involve
the investigators’ fear of causing patient and caregiver
distress or producing increased burden through the assessment
of outcomes. McWhinney et al. reported significant problems
with caregivers not providing follow-up data, presumably due
to their own physical, emotional or spiritual conditions282.

Strategies used or suggested for dealing with obstacles
to the assessment of outcomes included: enroling patients at
an earlier point in the disease; training and ongoing
supervision of patients and carers regarding outcome
assessments; using outcome assessment tools appropriate for
the palliative care population - brief, simple and flexible
(allowing for verbal or written administration and for choice
of preferred tool to use); limiting the number of outcomes
assessed at one time; limiting the scope of the study overall;
using multiple sources of information, such as a lay carer,
staff member or investigator, in addition to the patient;
using proxy assessors in place of an incapable patient
(although not always valid and data from different sources
usually should not be mixed®®?); and using serial data.
Occasionally it was necessary to measure an outcome using more
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than one method in order to assess a method’s accuracy. There
is a need to create and validate non-verbal, behavioural
outcome assessment tools for use in palliative care2®:.

Losses to Follow-up

The loss of patients early in a study (censored patients)
was common, and in some cases the effect was large. This
atffected the power of the study and potentially both internal
and external validity. The most common reason for a loss to
follow-up was the death of the patient, but it also occurred
because the patient deteriorated and became wunable to
participate any longer, or because the patient withdrew.
Withdrawals appeared to be relatively uncommon in the studies
surveyed. A similar pattern of subject losses was seen in the
Fluid Status Study, the National Hospice Study®*®*®* and
McWhinney et al.’s study?®. Methods used or suggested to
deal with this problem included: excluding patients with a
high probability of being unable to complete the study,
although this had the potential to slow recruitment and
decrease external validity while maintaining internal
validity; increasing the sample size goal in anticipation of
losses, with the subsequent losses threatening both internal
and external validity; recruiting patients from earlier stages
of disease only (this would not be appropriate for all
research questions); assessing outcomes serially and
performing analyses at each time point, including only the
surviving subjects at each point (decremental censoring) **7;
and eliminating all censored subjects completely from the
analysis. Other approaches could include: analyzing the data
relative to the date of death, as was done in the Fluid Status
Study and the National Hospice Study**®*; and stopping the
study if the losses are too large?®®.
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Ethics
Ethical concerns about involving dying patients and their

carers in the studies surveyed seemed to focus primarily on
the burden such involvement would place on the participants.
It was possible that concerns about subject vulnerability also
formed part of the undefined ethical dilemma faced. Worry
about causing patient and family distress was stated
explicitly by several investigators and the use of
investigations was raised as an ethical issue in this survey
as well as by Ahmedzai?®®°. Other burdens identified
previously, but not in this survey, included: the invasion of
privacy; the general burden of participation, such as by
completing outcome assessments; and the side effects of
interventions?®. Many patients may have taken part in
research earlier in their disease as well?®?,

Methods used to tfy to lessen the burdens were: limiting
the scope of the study, thus decreasing the time and effort
required of the patient or the carer; using alternate
appropriate information sources, such as the carer or the
patient’s record instead of the patient directly; and
excluding subjects who appeared to be overburdened already.
There were several methods used to handle the ethical concerns
around sensitive issues, including: using interviews rather
than self-completed questionnaires; tape recording interviews
to allow the interviewer to listen and respond appropriately;
involving a third person of the patient’s choosing; avoiding
certain sensitive issues; and excluding certain fragile,
sensitive or vulnerable subjects. Kristjanson et al. noted
additional methods: using brief, simple, multiple choice
questionnaires; and hiring data collectors trained in clinical

and counselling skills?%3.

Carer-based Studies
Recruiting bereaved carers for studies in palliative care
was a challenge. Concerns involved issues around
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vulnerability as well as burden. There was evidence of the
negative emotional impact of being asked to participate, and
then of actually participating. Interviews were most commonly
used, although one of the studies appeared to use a
questionnaire successfully. An interview allowed the
interviewer to be available to help the subject, and was seen
as being potentially therapeutic. The timing of the interview
was crucial and nine months after the death seemed optimal
with respect to balancing emotional burden against recall
bias. Participation rates were low for some, partially due to
the emotional aspects of such studies. Obtaining research
ethics board approval was occasionally challenging, as has
been reported by others?*. Means of dealing with distressed
subjects, either at recruitment, during the interview, or
after the interview, need to be considered.

Population Heterogeneity

Heterogeneity was noted to be prominent in the palliative
care population. Sources of heterogeneity were: age,
terminal diagnosis, comorbidity, stage of disease, duration of
illness, presence and severity of symptoms, mechanism of
symptoms, other treatments received, prognosis, functional
status, social situation, and place of care. This list
overlapped considerably with Max and Portenoy’s list related
to pain research?®®. Most of the studies in this survey
dealt with cancer patients primarily, although a few focused
on AIDS or ALS patients; however, even in the cancer
population there was heterogeneity which may have impacted on
the studies.

Heterogeneity may result in dilution of a true effect,
nonbalanced groups or a wide variance in the outcome measures.
If attempts were made to increase homogeneity by restricting
eligibility, recruitment was affected. Other methods used to
deal with heterogeneity were: using multicentre trials for
access to larger numbers of patients; using the crossover
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design to decrease the variability between comparison groups;
and using sub-group analyses or multivariate analyses. Kerr
suggested stratifying a study sample using important
characteristics and developing staging systems to decrease the
number of strata needed?®®*. Although he was referring to
pain studies, this would apply to other outcomes as well.
This was not done in the studies in this survey. In the
future, palliative care collaborative research networks may
facilitate planning of more multicentre studies. These would
permit the assembly of appropriately homogeneous samples of
adequate sizes within reasonable time-frames??.

Outcome Measures
Outcome measures for use in palliative care research were

either not available or not applicable in some studies in the
sample surveyed. Approaches used to deal with this were: the
validation of existing measures for use in palliative care;
the modification and validation of existing outcome measures;
the creation and validation of new outcome measures pertinent
to palliative care; and the use of multiple outcome measures
where one single measure was inadequate. Qualitative research
methods would be useful in the situation where relevant and
practical outcome measures are not available, as noted by
Davies et al.?®®, and could be used to help develop and
validate measures for use in palliative care?®. Quality of
life measures are in the process of being developed and tested
for use in the palliative care setting39°-303.302.303

4.5.5 Further Exploration of Obstacles
Recognizing the limitations of this survey, there are
approaches to filling the gaps in knowledge pertaining to
important obstacles to palliative care clinical research.
They include the following:
(1) a survey of other palliative care journals than those
included in this survey, especially non-English language
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journals;

(2) a survey of palliative care studies published in non-
palliative care publications, using MEDLINE and other
computer-based databases to identify articles;

(3) a survey of palliative care clinicians and researchers to
determine their attitudes towards palliative care
research and their perceptions and experiences regarding
obstacles to doing this research (this would cover non-
published studies);

(4) a survey of other clinical fields, such as geriatrics, to
compare their research experiences and obstacles to the
palliative care situation;

(5) a survey of research funding bodies to determine their
attitudes and practices with respect to palliative care
research;

(6) a survey of journal editors for their perception of the
number and quality of research articles submitted from
palliative care; and

(7) a survey of research ethics boards for their experiences
regarding palliative care research.

To assess whether palliative care progresses with respect
to clinical research, this survey could be repeated. Two time
periods, about five years before and five years after the time
of this survey, could be covered by such a duplicate study.
Such a study could look for changes in: the types of research
done; the funding of studies; the obstacles faced; and the
strategies for dealing with obstacles.

4.6 CONCLUSIONS

This survey had limitations, but presented a perspective
of the published palliative care research situation and
identified a set of obstacles of particular relevance to
palliative care clinical research. Most of the research
identified was made up of descriptive studies and uncontrolled
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trials. Important factors which may have impacted on the
types of clinical research done in palliative care as seen in
this survey were: the early stage of development of
palliative care research; negative attitudes of staff towards
research with the dying; ethical concerns regarding burdening
of patients and carers, their vulnerability and the use of
randomization and control groups; the unstable condition of
many patients; and the lack of specific research funding.
Obstacles which were particularly relevant to palliative
care clinical research and which were identified in the
background information in Chapter 2, the Fluid Status Study in

Chapter 3 and this survey are amalgamated into the following

list of obstacles:

(1) Negative attitudes of palliative care staff towards
research with the dying;

(2) Ethical concerns regarding: the vulnerable population;
burdening of patients and carers; and methodological
issues including randomization and the use of comparison
groups. The burden on research subjects occurs from
measuring outcomes, invading privacy, performing
investigations, performing interventions and causing side
effects;

(3) Lack of trained palliative care researchers and access to
research expertise;

(4) Lack of an appropriate proportion of the available
research funding for palliative care clinical research;

(8) The poor and unstable condition of palliative care
patients affecting: recruitment and eligibility; the
informed consent process; the patient’s ability to
receive an intervention; the patient’s ability to provide

 accurate and complete information; and the patient’s
ability to remain in the study for a sufficient duration;

(6) Lack of clear agreement on the definition of the
palliative care population;

(7) Heterogeneity of the palliative care population with
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respect to multiple factors;
(8) Limited access to large numbers of palliative care
patients to approach for enrolment into clinical studies;
(3) Lack of relevant, practical and validated outcome
measures for use in palliative care.
Some of these obstacles cannot be diminished or eliminated;
they are inherent in the population. Researchers need to
acknowledge and accommodate them when planning studies or
research agendas. Others are theoretically responsive to
maneuvers to decrease their importance or even to eliminate
them. These are: negative attitudes; lack of training; lack
of funding; lack of a clear definition for the palliative care
population; limited access to potential subjects; and lack of

relevant outcome measures. Population heterogeneity may
decrease if the population definition narrows the target
audience, but this is unlikely. The clinical coverage by

palliative care will probably widen?3%-305.306
Many strategies for dealing with obstacles were

identified and summarized in the discussion of this survey.

Some strategies of global relevance to palliative care

research are summarized here.

(1) Education of palliative care staff and researchers should
be used to diminish the negative attitudes towards
clinical research, and to clarify ethical concerns
regarding issues such as randomization and the use of

- control groups (in particular, the concept of equipoise) .
Staff could be included in research planning.

(2) Due to the lack of a clearly defined palliative care
population, each study must clearly and specifically
define the experimental and target populations which are
relevant to the research question. The development of
classification or staging systems would help here.

(3) The potential burden of research on patients and their
caregivers needs to be recognized and minimized by the

investigators.
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(4)

(5)

(6)

The vulnerability of the palliative care population,
including the patients and their families, is real and
significant. This must be recognized at all stages of
planning and execution of a study, and the research role
of the investigators must be made clear to potential
subjects. Ideally, a non-clinician should approach the
potential subjects regarding particiation in a study.

Ethical monitoring of a study could be included in the

protocol.

Community participation, consisting of patients, families

and support groups/consumer groups, could contribute to

the planning of a research agenda of a program as well as
the development of specific studies. They could provide
several possible benefits:

(a) They can help in the selection of relevant research
questions to test and important outcomes to assess;

(b) They can advise on ethical issues, such as informed
consent, amount of potential burden on subjects and
design choices;

(c) They can provide advice on means of optimizing
recruitment;

(d) Their involvement may help to change the attitudes
of staff who are resistant to palliative care
research; and

(e) Their involvement may result in a lobby for
increased resources for palliative care
research3®’-3%¢

The creation of a collaborative palliative care research

network for the purpose of designing and executing

multicentre studies in palliative care would have several
distinct advantages:

(a) It would provide access to larger numbers of
palliative care patients, allowing for larger
sample sizes, faster recruitment, increased
generalizability and diminished importance of the
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(7)

heterogeneity problem;
(b) It would permit more studies to be done because of
the larger pool of patients available;
() It would allow for a larger source of hypotheses
and research questions to generate into protocols;
(d) It would allow for easy sharing of research
expertise and resources; and
(e) It may result in the production of stronger
research protcoccols with a better chance of
obtaining external funding.
Such a group was recommended in Canada by the Expert
Panel on Palliative Care in 1991%° and the Canadian
Palliative Care Clinical Trials Group was created shortly
afterwards, initially funded by a pharmaceutical company .
Palliative care programs at the University of Alberta,
McGill University and the University of Ottawa were the
initial members. Collaboration between academic centres
and non-academic centres would be beneficial as well.
The non-academic programs lack research expertise,
usually want to be involved with research and have access
to patients’?. Linkages with other clincal programs,
such as cancer centres, would further increase access to
patients, research expertise and resources’! while
increasing the research experience of the palliative care
investigators.
Pilot studies could be used more often prior to a major
multicentre study, in order to determine the feasibility
of doing the larger study and to help in its design.
Information could be obtained on access to patients,
recruitment, compliance with the intervention, the use of
outcome measures, the rate of subject losses and the
amount of burden on subjects?®i?,
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CHAPTER 5
SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

5.1 SUMMARY
In the process of studying how fluid status and fluid

therapy impact on the dying, the challenges of planning and
conducting clinical research in palliative care were
prominent. The clinical problem represents a typical
palliative care research topic, one which is controversial and
which has wide relevance to all settings where care is
delivered to the terminally ill. However, it was not
investigated without facing important and common impediments.
These obstacles are not unique to this setting, but are
particularly relevant because of the nature of palliative
care. They need to be recognized and considered in order for
effective research to occur.

A systematic review of the published health care
literature was carried out to determine the state of knowledge
that existed concerning the effects of fluid status and fluid
therapy on the dying. A small number of recently published,
descriptive studies were identified which provided questions
for further research as well as methodological and ethical
issues for consideration. A nonrandomized comparative trial
of fluid therapy for dying patients in two palliative care
units was then reported (the Fluid Status Study). Multiple
outcome measures were assessed in this hypothesis generating
study and the possible effects of fluid therapy on various
symptoms and fluid status measures were examined.

Obstacles to doing palliative care clinical research were
reviewed, supplemented by the studies identified in the
systematic review and the experience of conducting the Fluid
Status Study. A systematic journal survey was performed to
identify obstacles of particular importance to palliative care
clinical research in general and to suggest some means of
dealing with them.
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5.2 CONCLUSIONS
5.2.1 Fluid Status and Fluid Therapy

With respect to clinical care, individualized decision-
making remains necessary. This should include consideration
of the patient’s symptoms, mental status and medications as
well as the patient’s and family’s expectations and
preferences. In clinical research settings, the measurement
of fluid intake and output and the determination of the serum
urea-to-creatinine ratio are useful measures of fluid status
for groups of patients while serum sodium is not. Most
clinical measures of fluid status lack accuracy or
practicality.

Thirst and dry mouth are common in the dying, have
multiple causes and are closely related to each other. The
role of fluid status and fluid therapy in affecting their
severity and the distress they cause and in providing relief
is unclear.

Cognitive impairment (including delirium), myoclonus,
pressure ulcers and opioid toxicity deserve further study of
their possible association with fluid status.

5.2.2 Obstacles to Palliative Care Clinical Research
Much of the research done in palliative care is made up
of descriptive studies and uncontrolled trials. Nine

important obstacles of particular relevance to palliative care

clinical research are:

(1) negative attitudes of staff;

(2) ethical concerns;

(3) lack of trained researchers and research expertise;

(4) lack of adequate funding;

(5) the poor and unstable condition of patients;

(6) lack of a clear definition of the palliative care
population;

(7) heterogeneity of the palliative care population;

(8) limited access to patients;
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(9)

5.3

lack of relevant, practical and validated outcome

measures.

RECOMMENDATIONS

5.3.1 Fluid Status and Fluid Therapy

(1)

(5)

(6)

5.3.2

(1)

Clinical management regarding fluid status must continue
to be individualized for each patient and should include
consideration of mental Sstatus, medications being used,
expectations and preferences.

The measurement of fluid intake and output and
determination of the serum urea-to-creatinine ratio can
be used to assess the fluid status of groups of patients
in clinical studies.

Basic science research is needed to study the physiology
of water and electrolyte metabolism in the dying.

Qutcomes to include in further research on the effects of
fluid status and fluid therapy include: mental status;
myoclonus; opioid toxicity; pressure ulcers; thirst and
dry mouth; quality of life; and family impact. Survival
should be a secondary outcome.

Consensus methods are needed to identify the population
of terminally ill persons who need to be included in

future studies.

A double-blind RCT is needed to evaluate the effects of
fluid therapy on dying patients.

Obstacles to Palliative Care Clinical Research

Obstacles should be investigated further by surveys of
other literature sources and relevant institutions or
personnel.

The progress of research should be assessed by repeating
this survey to cover different time periods.

Education of palliative care staff and researchers is
needed regarding attitudinal and ethical issues.

Palliative care staff should be involved in research
planning.

Ethical monitoring of studies should occur.
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(6) Community participation in research planning should
occur.

(7) Collaborative palliative care research networks should be
created.

(8) Pilot studies should be used more often.

In closing, the following quotation by Dunphy et al. is
fitting. It was taken from an article dealing with the
controversy surrounding fluid therapy for the terminally ill.

The ethics of conducting such research might well
be problematic, but we might also question the
ethics of continuing to manage patients in a
particular fashion without the scientific evidence
to support this approach.33
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Table A.1l
Palliative Care Journals Searched by Eand
for the Systematic Review

Journal 1st Year of Most Recent Issue
Publication Searched
Hospice Journal 1985 10(4) ]
Journal of Palliative Care 1985 12(1)
Journal of Pain and Symptom 1986 11(s)
Management
Palliative Medicine ) 1987 10(2)
Progress in Palliative Care 1953 4 (1)
European Journal of 1994 3(1)
Palliative Care
R e — — ————— ———— — — |

Table A.2
Books Searched for the Systematic Review

(1) Doyle D, editor. Palliative Care: The Management of Far-Advanced
Illness. Beckenham: Croom Helm, 1984.

(2} Twycross RG, Lack SA. Control of Alimentary Symptoms in Far
Advanced Cancer. Edinburgh: Churchill Livingstone, 1986.

(3) Zimmerman JM. Hospice - Complete Care for the Terminally Ill.
Baltimore: Urban & Schwarzenberg, 1986.

(4) Mosley JG. Palliation in Malignant Disease. Edinburgh: Churchill
Livingstone, 1988.

(5) Lynn J, editor. By No Extraordinary Means - The Choice to Forgo
Life-Sustaining Food and Water. Bloomington: Indiana University

Press, 1989.

(6) Twycross RG, Lack SA. Therapeutics in Terminal Cancer. 2nd ed.
Edinburgh: Churchill Livingstone, 1990.

(7} Saunders C, Sykes N, editors. The Management of Terminal
Malignant Disease. 3rd ed. London: Edward Arnold, 1993.

(8) Patt RB. Cancer Pain. Philadelphis: J. B. Lippincott, 1993.

(9) Doyle D, Hanks GWC, MacDonald N, editors. Oxford Textbook of

Palliative Medicine. New York: Oxford University Press, 1993.

(10) Doyle D. Domiciliary Palliative Care - A Guide for the Primary
Care Team. New York: Oxford University Press, 1994.

(11) Twycross R. Pain Relief in Advanced Cancer. Edinburgh: Churchill
Livingstone, 1994.




Table A.3
Methodologic Quality Instrument

1. Study design (choese 1 only):

Experimental, randomized': Nonexperimental:
Placebo-controlled trial Cohort, prospective
Comparative trial, no Cohort, retrospective
placebo Cross-sectional

Crossover trial Case-control

Experimental, nonrandomized ™~ :
Placebo-controlled trial

placebo below)
Time series trial

Crossover trial

Natural experiment

2. What was the study question? (please use the space below)

[responses to items 3-24: ___ Yes ___ Partial — No ___ Not applicable

3. Was the study question sufficiently described?

4. Was the study design appropriate to answer the study question?

5. Were both inclusion and exclusion criteria specified? (If case
study, check N/A.)

6. For case studies only: Were patient characteristics adequately
reported? (If not case study, check N/A.)

7. Were subjects appropriate to the study question?

8. Were control subjects appropriate? (If no controls were used,
check No.}

9. Were subjects randomly selected from the target population?

Case reports or case series

Comparative trial, no None of the above (describe

10. If subjects were randomly selected, was the method of random
selection sufficiently well described? (If subjects were not

randomly selected, check N/A.)

1i. If subjects were randomly allocated to treatment groups, was the
method of random allocation sufficiently described? (If subjects

were not randomly allocated, check N/A.)

12. If blinding of investigators to intervention was possible, was

it reported? (If not possible, check N/A.)

13. If blinding of subjects to intervention was possible, was ic

reported? (If not possible, check N/A.)

14. Was measurement bias accounted for by methods other than

blinding?

15. Were known confounders accounted for by study design? (If no

confounders, check N/A.)

16. Were known confounders accounted for by analysis?
confounders, check N/A.)

17. Was there a sample size justification before the study?

18. Were post hoc power calculations or confidence intervals
reported for statistically nonsignificant results?

19. Were statistical analyses appropriate?

20. Were the statistical tests stated?

21. Were exact p values or confidence intervals reported for each
test?

22. Were attrition of subjects and reason for attrition recorded?

23. For cthose subjects who completed the study, were results
completely reported?

24. Do the findings support the conclusions?

original instrument included ‘Time series trial’ in this group -
removed for this review

“original instrument used term ‘unrandomized’ - term changed for this review

A-3



Table A.4

Definitions Used for Study Designs

Experimental
Comparative Trial
Time Series

Crossover

Natural Experiment

Cohort

- Prospective

- Retrospective

Crogs-sectional

Case-control

Case report/series

an intervention is employed
parallel groups compared
single group with each subject as own control

two groups of subjects start differvent
treatments, then switch

intervention applied by someone other than
the investigator

cne or more groups followed over time,
selected by risk factors

sample defined and risk factors assessed
before ocutcomes occur

sample defined and risk factors assessed
after outcomes occurred

all measurements made at one time for each
subject

groups selected by outcomes
no control subjects and results reported for

individual(s), not for group (personal
communication, M. K. Cho)




Table A.S5
Scoring System for Methodologic Quality Instrument

Item Points

Design:
Experimental, Randomized:
Placebo-controlled 10
Comparative 9
Crossover 9

Experimental, nonrandomized
Placebo-controlled
Comparative
Time series
Crossover
Natural experiment

NAaUn e

Nonexperimental
Cohort, prospective
Cohort, retrospective
Cross-sectional
Case-control
Case reports/series

NN W

Questions 3 - 24 responses:
Yes 2
Partial 1
No 0

Not applicable 0

Final score:

Total Points divided by total possible points (excluding "Not
applicable" items) gives a final score between 0 and 1, with 1
representing the highest quality.




Table A.6

Description of Column Headings in Table for Data Synthesis

Study

Design

Purpose

Participants

Exclusions

Groups

Interventions

Fluid status
Assessments

Covariates

Outcomes

Follow-up

Analysis

Quality Score

Results
Conclusions

Comments

identified by last name of first author and by year
of publication

methodological design; was blinding used?

purpose stated in the article

total sample size; description of subjects - key
eligibility criteria (age; sex; diagnosis; stage of
disease) ; how accessed; how selected; comorbidity;
prognosis at entry; survival

number of potential subjects excluded and reasons;

.characteristics compared to included subjects

number in each group; description of comparison
groups;

types; amounts; duration; goals

how assessed and by whom; how defined
possible confounders measured, by whom and how

outcomes assessed; specific tools wused; who
performed assessments and how

frequency and duration
narr = narrative only;
desc = quantitative-descriptive;
inf = quantitative-inferential.

final score (0 to 1) based on assessment with the
methodologic quality instrument

as reported in article for each cutcome measure
authors’ conclusions or recommendations
reviewer’s comments regarding important flaws

(gaps; possible biases; missing data; do results
support conclusions made?)
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APPENDIX B

FLUID STATUS STUDY TABLES AND FIGURES



Table B.1

Comparison of the Palliative Care Units (PCUs) in Ottawa
and Edmonton by Annual Statistics and Admission Criteria

e

Edmonton PCU

Characteristic
Number of Beds 25 14
Approximate Mean 27 37
Length of Stay
(Days)
Discharge Rate s10% s10%

Admission Criteria

cancer or non-cancer
diagnosis
terminal care or

symptom contcol or
respite
e

- cancer diagnosis
- difficult physical

and psychosocial
problems
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Table B.2
Opioid Equivalent Doses Used for Dose Conversions

Morphine 10 20

Eydormorphone 2 4
Codeine 120 200
Diamorphine 7 14
Methadone 10 20
Anileridine _ 25 S0
Table B.3
Pressure Ulcer Staging System
Stage Description
1 Non-blanchable erythema of intact skin.
2 Partial thickness skin loss, involving epidermis, dermis,
or both.
3 Full thickness skin loss, extending into sub- cutaneous
tissue.
4 Deep, full thickness skin breakdown with complete loss of
epidermis, dermis, and subcutaneous tissue and possibly
extending into muscle, bone and joint.




Figure B.2
Reasons for Patients Being at Risk of Developing a Fluid Deficit on Entry to Phase II

Reasons for Patients Being at Risk of Developing a Fluid Deficit
on Entry to Phase [I: Poor Fluid [ntake

N = 33 at cach s1te

Peroan of Sample

2! Ottawa

- Edmonton

Symptoms

Hx =History. LOC =Level of Consciousness

Reasons for Patients Being at Risk of Developing a Fluid Deficit
on Entry to Phase [I: Excess Fluid Loss

N = 33 at cach site
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Hx =History; Gf=Gastroitestinal




Figure B.3 Patients with a Clinical Diagnosis of Fluid Deficit at Phase II Entry

Patients with a Clinical Diagnosis of Fluid Deficit at Phase IT Entry
- Evidence for the Diagnosis

N'= 20 in Ottava, 25 in Edmonton
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Table B.4
Forward Data Sample Sizes Remaining in Phase II
at Selected Times

——
Sample Size Sample Size
o] 33 33
1 33 33
2 30 31
3 24 30
4 22 30
5 16 30
6 15 29
7 15 29
8 13 29
9 13 29
10 13 29
11 12 27
12 10 25
13 9 23
14 9 22
21 8 18
55 1 S
’ 80 0 1
AW‘



Figure B.4 24-hour Fluid Balance

Fhuid bdanos (md)

24-hour Fluid Balance, by Site
Forward data, by three-day block

M eans and 95% confidence intervals
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Figure B.5 24-hour Fluid Balance

Ottawa 24-hour Fluid Balance

Forw ard data, by three-day block

Boxplots
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Figure B.6 24-hour Urine Output

Usrine output (mil)

24-hour Urine Output, by Site
Forward data, by three-day block

Means and 95% confidence intervals
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Figure B.7 24-hour Urine Output
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Figure B.8 Serum Urea-Creatinine Ratio
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Figure B.9 Serum Urea-Creatinine Ratio
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Figure B.10 Level of Consciousness
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Figure B.11 Mini-Mental Status Examination Score
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Figure B.12 Mini-Mental Status Examination Score

Ottawa Mini-Mental Status Examination (MMSE) Score
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Figure B.13 Delirium Rating Scale Score
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Figure B.14 Delirium Rating Scale Score
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Table B.S
100 mm Visual Analogue Scale (VAS) Score for Ottawa
Forward Data for Days 0, 7 and 14
Means (SD)

29.4
(18.1) (27.2)
n=8 n=8
Activity 83.1 50.6
(19.8) (31.3)
n=8 n= n=_8
Nausea 8.1 16.3 21.3
(20.2) (17.1) (34.3) {(¢0.2)
n=8 =8 n=8
Depression 48.3 14.0 18.3
(33.9) (38.2) (14.7) (21.6)
n=6 n=3 n=6
Anxiety S0.0 19.2 27.5
(34.3) (40.2) (28.4) (34.5)
= n=6 n=6 n=6
Drowsiness S4.4 65.0 48.6
(30.5) (37.9) (36.0) (28.4)
n=8 n=_8 n=7
Appetite 73.8 66.9 94.4
(19.7) (26.4) (41.1) (6.8)
n=8 n=8 n=8
Wellbeing 50.8 43.8 80.0
(27.0). (13.2) (158.3) (21.4)
n=§6 n=4 n=6
Dyspnea 27.5 11.9 12.9
(23.9) (38.1) (15.3) (24.8)
n=8 8 n=7
Weakness 72.5 75.0 53.0
(30.2) (18.9) (30.1) (17.5)
n=11 n=_8 =8 n==s
Thirsc 55.0 67.9 61.2
(24.7) (28.3) (27.2) (13.1)
n=11 =7 n=7 n=4
Dry Mouth 38.6 66.4 57.5
(30.1) (15.0)
n=7 n=4
| e W —




Table B.§
100 mm Visual Analogue Scale (VAS) Score for Edmonton
Forward Data for Days 0, 7 and 14

Means (SD)

VAS Item

Pain 23 .4 20.0
) (17.0) (15.3)

n=20 =20

Activity 64.1 65.4
(28.2) (26.6)

=20 n=2°

Nausea 12.3 23.8
(6.0) (30.5)

n=20 n=20

Depression 23.7 26.3
(15.0) (27.3)

n=20 n=20

Anxiety 23.8 17.0
(17.9) (19.0)

n=20 n=20

Drowsiness 48.2 30.0
(30.2) (28.7)

n=20 n=20

Appetite 57.3 €7.6
(30.0) (32.1)

n=20 n=20

Wellbeing 44 .3 52.8
(26.2) (26.4)

n=20 n=20

Dyspnea 29.7 20.9
(22.4) (24.0)

n=20 n=20Q

Weakness 47.3 57.9
(25.2) (29.4)

n=17 n=18

Thirst 29.8 47 .4
(26.1) {32.4)

n=17 n=18

Dry Mouth 43.7 36.4
(29.2) (33.7)

n=17 n=18

= e TN | i

B-20




Figure B.15 Percentage of Visual Analogue Scales Completed by Staff
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Figure B.16 24-hour Oral Morphine-Equivalent Dose
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M eans and 95% confidence intervals
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Figure B.17 24-hour Oral Morphine-Equivalent Dose
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Figure B.18 Sedating Agent Use
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Figure B.19 Laxative Agent Use

Yousing Landives

Laxative Agent Use

forward data

100

90 =
80 =
10-\/_\/\/_\//
60 = //\\ /\\~—.
50 o //\\_,// \\',//
Vd

40 \__\_,/
30 o
20 o
10

[} - - —— - - - -— - - - -

[} 2 3 4 5 [ 7 8 9 10 11 12 13 123

Day

Ottawa

Edm onten




Table B.7
Reverse-Order Data Sample Sizes Remaining in Phase IT
at Selected Times

Days Prior to Death Ottawa Edmonton
Sample Size Sample Size
o] 33 27
(Day of Death)
1 30 25
2 24 25
3 22 25
4 16 25
S 15 24
6 15 24
7 13 24
8 13 24
9 13 24
10 12 22
11 10 21
12 9 20
13 9 19

19

14
e S L A —




Figure B.20 24-hour Fluid Balance
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Figure B.21 24-hour Fluid Balance
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Figure B.22 24-hour Urine Output
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Figure B.23 24-hour Urine Output
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Figure B.24 Serum Urea-Creatinine Ratios
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Figure B.25 Serum Urea-Creatinine Ratio
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Figure B.26 Level of Consciousness
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Figure B.27 Mini-Mental Status Examination Score
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Figure B.28 Mini-Mental Status Examination Score
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Figure B.29 Delirilum Rating Scale Score

Delirinm Rating Scale (DRS) Score, by Site
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Figure B.30 Delirium Rating Scale Score
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Figure B.31 Percentage of Visual Analogue Scales Completed by Staff
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Table B.8
100 mm Visual Analogue Scale (VAS) Score for Ottawa
Reverse-Order Data for Days 0, 7 and 14
Means (SD)

Activicy

Nausea

Depressicn

Anxiety

Drowsiness

Appetite

Wellbeing

Dyspnea

Weakness

Thirst

Dry Mouth




Table B.9
100 mm Visual Analogue Scale (VAS) Score for Edmonton
Reverse-Order Data for Days 0, 7 and 14
Means (SD)

VAS Item

Activity

Nausea

Depression

Anxiety

Drowsiness

Appetite

Wellbeing

Dyspnea

Weakness

Thirst

Dry Mouth




Figure B.32 24-hour Oral Morphine-Equivalent Dose

24-hour nrphine dose (mg)

24-hour Oral Morphine-Equivalent Dose, by Site
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Figure B.33 24-hour Oral Morphine-Equivalent Dose
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Day number before death

Day 0 = day ofdeath

Boxplots
10000 _
9000 o
8000 &
? 7000 & ¥ -
B oo ] . <
< 6000 & * * * * - "
k+ ] -
.- 3 * * L * 3 3 x * *
= 5000 & ¥* ¥ %€
g 3
= 3
5 4000 @
T 3000
200084 ¥
00d O © *
03 X iy
N= 33 30 16 L5 Ls 3 13 3 12 1] 9 e |
0 1 2 3 4 s 6 7 3 9 10 1 12 13 14
Day number before death
Day 0 =day of death
Edmonton 24-hour Oral Morphine Equivalent Dose
Reverse-order data, by day
Boxplots
10000 _
9000 & *
3 * *
- $000 3 £ € . * : 2R 3
2 7 o
g 000 g -
S 6000 o * * *
2 e *
= u
E-. 5000 &
g 4000 & € *
3 o *
g 3000 9 ° o o o *
2000 &
1000 8
0d i
N= “ " 4 24 2 2 20 19 19




Figure B.34 Sedating Agent Use
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Figure B.35 Steroid Use
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APPENDIX C

JOURNAL SURVEY TABLES



Table C.1
Information on the Journals Selected for the Survey

Journal Name
Journal of - published since September, 1985

Palliative Care - included in Index Medicus since 1988
(JPC) - 4 issues per year
- published in Canada
Palliative Medicine - published since January, 1987
(BM) - included in Index Medicus since 1593

-~ 4 issues per year
- bublished in the United Kingdom

Journal of Pain and - published since January, 1986
Symptom Management - included in Index Medicus since 1993
{JPSM) - 8 issues per year (12 starting 1996)

- published in the United States
—%——_———




Table C.2
Primary Research Purposes

- Categories and Definitions

Category I Definition
Therapy study evaluates benefits and/or risks of one or more

interventions provided to patients

Diagnostic test
evaluation

evaluates the performance of one or more
processes for diagnosing a disease or condition

Risk factor study

identifies patient characteristics which may
predict the likelihood of developing a disease
or condition

Prognostic study

identifies patient characteristics which may
predict the likelihood of one or more outcomes
of a disease or condition

Clinimetric study

develops and/or evaluates an instrument to
describe or measure a clinical phenomenon

Incidence-prevalence
study

estimates the prevalence and/or incidence of one
or a small number of diseases/conditions in a
population

Needs assessment

identifies a population’s multiple care needs
for which health care services can be planned

Assessment of
knowledge, attitudes
and behaviour

assesses one or more of these aspects of a
population with respect to specified conditions,
diseases or services

Satisfaction with
care assessment

assesses the degree of satisfaction in a
population with respect to health services
provided (a narrow form of program evaluation)

Program evaluation

assesses the impact of one or more health
services, but not only nor primarily with
respect to satisfaction with care

Patient profile
assessment

| peeds assessement not the primary aim) |

describes multiple characteristics of a
population (may help with service planning, but
needs assessement not the primary aim)




Table C.3
Number of Eligible Articles Labelled With Each
Design and Purpose in the Three-Journal Survey

Surpose
i program tacal
Design evaluact | protile

experimental
randomized. 2 2
comparacive
randcm:zed. 4 3
crossover
acn-
random:zzed, 1 L
comparacive
cime series 13 12
aon -~
experizental
mltiple
cohort, 1 L
retcrospecive
single cohorct. 1 b3 2 2 3 1 1 }3 4
prospective
single cohorzt, 3 2 3 5 3 16
ree P ive
cross- 1 L 3 1 1 2 4 3 4 18
sectional
case-contzol 1 1
other 1 I S I 2

diag cest = d:3gnosctic Lest evaluacion; prog = Prognostic study, clinimec s Clinimeccic study; :acid-prev = :iacidence-
ds = needs ; kab = -2

prevalence study; £ knowledge, acticudes and behaviour; sacisfac = sacisfaccion
with care assessmenc; program evaluac = program evaluacion




Table C.4
Designs and Purposes of 34 Studies Whose Articles Did Not
Indicate Pacing Any Obstacles, Relative to the Total Sample
of 69 Studies in the Three-Journal Survey

randomized, 0/2 /2
comparacive
randomized, /4 /s
crossover
acn-
rardomized, /T /e
comparative
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OBSTACLES IDENTIFIED IN THREE-JOURNAL SURVEY

The obstacles identified are discussed under the four
main theme headings, which are:
(1) Patients’ Conditions;
(2) Ethical Concerns Regarding the Patient and Informal
Carers:;
(3) Population Heterogeneity; and
(4) Lack of Relevant Outcome Measures

Patients’ Conditions

The poor and usually unstable conditions of palliative
care patients was an obstacle to research which had several
different effects in studies, and sometimes multiple effects
in the same study. It affected: recruitment to studies; the
informed consent process; the patient’s ability to receive the
intervention; the patient’s ability to be a source of
information; the quality of data collected from the patient;
the consistency of data collection, resulting in missing data;
and the patient’s ability to remain in the study, potentially

resulting in censored data.

Effect on Recruitment to Studies

In four studies the authors recorded experiencing
recruitment limitations because some patients’ conditions
affected their ability to take part. In three other studies
with recruitment difficulties the causes were less clear.
Bruera et al. had relatively minor problems when, out of 61
consecutive patients, four (7%) were excluded because "severe
cognitive failure" made the assessement of symptoms
impossiblel. Burge’s study?, included in the systematic
review in Chapter 2 and eligible for this survey as well,
experienced severe accrual limitations because of eligibility
criteria which included the "ability to understand, give
consent, and participate in the study...". Because of this,
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out of 123 patients considered for the study, 20 were excluded
for confusion, 17 because of being toco weak to participate, 13
for drowsiness or coma, 2 for aphasia, and 2 for anxiety or
agitation. Another five patients died before they could take
part. (In contrast to the recruitment-exclusion numbers, only
five other patients declined participation.) Two palliative
care units were used to access patients, which may have helped
to partially offset the recruitment problem with respect to
sample size, but the author acknowledged that the exclusions
limited the generalizability of the results. In a study by
Power et al., out of 100 patients eligible to be éntered into
a study upon admission to a terminal care unit, two refused
and seven died before the first assessment 24 hours later:.
In the fourth study, by Higginson and McCarthy, 183 patients
were available for the study upon referral to two community
support teams in the United Kingdom'. The protocol called for
the first research contact two to four weeks later, at which
time 69 had died and 14 were too ill to participate, leaving
only 55% of the original sample to approach for participation.
(Another 16 patients did not take part in this study because
of refusal by the patient, the carer or the general
practitioner.) The authors noted that similar low response
rates had been encountered by others doing research with the
dying and acknowledged that selection bias may affect such

studies.
Among the three studies with no clear “Tause for
recruitment problems, Deschamps et al. stated that "...the

disease is often advanced and the physical condition may
deteriorate rapidly...patients who were eligible for a study
may no longer fulfill the eligibility criteria when treatment
is scheduled to begin, or those who enter the trial may become
too ill to complete it"®. This paper reported a randomized,
crossover, analgesic study involving four cancer centres, yet
only enrolled 20 patients initially. No explanation was given
for this initial sample size. The eligibility criteria may
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have limited recruitment, since they restricted eligibility to
patients who had normal hematologic, hepatic and renal
function and who were mentally and physically able to take
part in the study. In addition, they excluded those who were
undergoing active anti-cancer treatments, were receiving other
pain therapies or were unable to take oral medications.
Excluded patients were not enumerated or described. The study
involved a titration phase of up to 10 days prior to the trial
phases, and six of the 20 patients (30%) did not complete the
titration phase (one died, four developed other severe
symptoms, and one withdrew consent).

A sixth study, by Forman et al., reported "slow accrual"
to a 30 day, multicentre, time series, analgesic trial. The
trial was closed early because of this®. No explanation for
the accrual problem was given, but one of the criteria for
excluding a patient was that patient was "not expected to
survive for the duration of the trials". Recruitment
exclusions were not enumerated or described, so the nature of
the obstacles to recruitment were unknown. Similarly, in an
analgesic trial by Boufeau et al., which used a randomized,
crossover design’, the investigators’ goal was to enroll 60
subjects from six centres. They experienced "recruitment
problems", which were not described, and eventually recruited
52 subjects from nine centres over 21 months. Amongst other
exclusion criteria, they excluded patients who were unable to
respond to questions asked, who had difficulty with swallowing
or who demonstrated progression of the underlying disease
suggesting deterioration. Recruitment exclusions were also

not described.

Effect on the Informed Consent Process
Bruera et al., in a prospective, single cohort study,

found that the incidence of cognitive failure was so high in
the group of palliative care unit inpatients studied (66
episodes in 47 patients) that they stated:
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Our findings suggest that communication between the
patient and the family and medical staff during the
last week of 1life is usually difficult. As a
result, informed consent for therapeutic or
research procedures or resuscitation guidelines may
be impossible to obtain reliably during this

period.®
Irrespective, then, of whether the patient could take part in
the study protocol, the ability of the patient to give
informed consent for participation was identified as a factor
affected by the patient’s condition. Burge, cited above,
excluded patients who were unable to understand and consent to
participation in his study, in addition to considering their
ability to take part.

The effect of cognitive status and competence on the
consent process was not otherwise specifically cited as an
obstacle in any of the studies surveyed, but two studies
raised questions related to this issue. Walker’s study?®
required written, informed consent from each patient, but also
obtained written consent from the patient’s consultant and
home care sister and verbal permission from the patient’s
general practitioner to allow the patient to take part in her
study. There was no indication that the family or designated
substitute decision maker was involved in the consent process.
The study used a time series design to assess the effect of an
information leaflet on 15 study patients’ pain control
knowledge, using pre- and post-leaflet interviews one week
apart and a home pain diary to measure the impact. The author
stated in the results section that some patients (the exact
number was not given) "were too ill and experiencing too much
pain to be able to use the leaflet effectively", then
discussed the "limitations of giving written information". 1In
the study by Power et al., a cross-sectional design was used
to assess the prevalence of cognitive impairment and
depression in a group of patients consecutively admitted to a
terminal care unit. Verbal consent was obtained from the
patients and only two out of 109 patients refused to take
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part. Cognitive testing occurred within 24 hours of admission
and 30 out of the 87 reported patients scored low enough to be
deemed to have ‘significant cognitive impairment’ (prevalence
of 34%). Eighty-one of the 87 also took part in a brief
depression screening interview, six others being too confused
to respond to questions adequately. These two studies
demonstrated the potential for obstacles to informed consent
to be present even if the investigators were unaware of them.

Effect on the Patient’s Ability to Receive the Intervention

Three studies commented on the effect the patients’
conditions could have on their ability to receive the
intervention. As mentioned previously, Walker noted that some
of the patients in her study were unable to use the pain
leaflet effectively because of their illness and level of
pain. Walsh et al. reported a time series trial of patient-
controlled analgesia (PCA) involving nine patients??. Two
patients (22%) had to have their PCA stopped because their
mental status deteriorated (one died shortly after while the
other recovered and restarted PCA). Yajnik et al. studied the
use of phenytoin as a coanalgesic in a randomized, comparative
trial, but reported using relatively modest doses of the study
drug, at least partly because of the poor condition of the

patients involved®!.

Effect on the Patient’s Ability to be a Source of Information

Eleven studies noted or dealt with methodological
difficulties associated with the use of terminally ill
patients as sources of information. Sykes et al. decided to
conduct their study of satisfaction with care by interviewing
carers of patients dying of cancer six months after the death
had occurred, with part of the justification for this approach
being to avoid the "clear methodological...difficulties raised
by using the patient to gain information"!?. They did not
elaborate on the difficulties which concerned them. Boyd
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reported a retrospective study to evaluate the care of
patients admitted to an inpatient hospice for the last 48
hours of life™. 1In addition to other concerns, they found
that many patients were too ill to answer detailed questions
or to do symptom scoring; instead, the staff performed the
assessments and a retrospective design was used. Krech et
al., in a cross-sectional survey to describe symptoms in
patients with lung cancer noted that the group with the worst
performance status reported the lowest median number of
symptoms*. In their discussion they felt that this was
unlikely to be due to a true decrease in symptoms, but
probably was the result of "the difficulty of interviewing
patients secondary to the severity of the disease". They
pointed out that of the 12 patients in the poorest performance
status group, four were dyspneic, four were confused, three
were both dyspneic and confused, and one was hypercalcemic.
They go on to state that "being too ill to communicate a
symptom does not indicate its absence". The poor condition of
palliative care patients was believed to be an obstacle to the
collection of complete data directly from patients.

In another cross-sectional survey, the planning of the
study took into consideration the patients’ conditions and
their ability to provide information'®. The adjustments made
were the following: a questionnaire was administered to the
patients as a structured interview, rather than in writing,
due to the patients’ poor health; the scope of the study was
limited partly for the same reason (it did not incorporate a
test-retest evaluation of the interview instrument); and
patients were included only if they were "well enough to be
interviewed" (the number excluded for this reason was not
given) . Much of the concern here seemed to be with the
patients’ physical ability.

There were other examples of studies which used
strategies to deal with expected limitations in patients’
ability to provide outcome information. One was illustrated
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in the study by Boys et al. in which visual analogue scales
(VAS) were used to assess pain in a time series study auditing
the use of neural blockade in 125 patients!. Patients who
were unable to complete the VAS were asked to score their pain
on a verbal scale from 0 to 10 instead. Neither the reasons
for patients not being able to complete the VAS nor the
proportion of patients who used the alternate method were
given, although all of the subjects were able to do one or the
other. Bruera et al.®, in their study cited earlier, wanted
to assess the cognitive status of patients three times per
week, from admission to a palliative care unit until death or
discharge. These patients were described as "extremely
debilitated", but despite this the investigators felt that
they were able to successfully use a cognitive screening
instrument, the Mini-Mental State Examination!’. They
reported that this was simple and could be repeatedly used
with these very ill patients. Power et al., in their study to
screen for cognitive impairment and depression, were concerned
that lengthy or self-administered questionnaires were poorly
tolerated by patients. They used brief instruments which did
not require self-administration, an Abbreviated Mental Test
Score (AMTS) and a semistructured depression assessment, the
latter adapted from an existing instrument. Eighty-seven
patients were reported. All were assessed with the AMTS, but
six were too confused to be able to do the depression
interview. The authors felt that both instruments were well
tolerated. Dudgeon et al. performed a study to determine
correlation coefficients between long and short versions of
the McGill Pain Questionnnaire in advanced cancer patients*s.
Such studies had been done previously in other patient groups.
Because the short version took less time to complete and was
easier to understand than the longer form, they felt that the
former would be an alternative multidimensional pain
assessment tool for use in studies involving patients with
advanced cancer "who have difficulty concentrating for
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prolonged periods of time". Higginson et al., mentioned
earlier, wanted to test the validity of their instrument, the
Support Team Assessment Schedule (STAS), by comparing ratings
made by patients, carers and staff. The tool consisted of 17
items, but they decided to limit this study to seven items,
partly due to the poor condition of the patients. Ratings
were provided by patients and their carers through independent
interviews; however, as reported earlier, some patients were
too ill to participate despite the shortened questionnaire.
The possibility of using a surrogate to provide outcome
information on behalf of patients did not arise in very many
studies at all. Corli et al. tested an instrument for
measuring food quantification in a group of 75 palliative care
patients whose life expectancy was more than two months:®.
The patient completed the instrument daily until death, with
a family member taking on this task if the patient lost the
ability. The authors did not provide the number of patients
who required reporting by a surrogate. On the other hand,
Burge specifically excluded from his cross-sectional study all
patients who could not complete his seven item visual analogue

instrument themselves.

Effect on the Quality of Data Collected from the Patient
Krech et al. found it difficult to interview patients
with severe disease and wondered about the completeness of the
data obtained. The overall quality of data obtained in
palliative care studies was another issue raised by three
other studies. In Walker‘s study evaluating the effect of a
pain control leaflet, discussed previously, all patients
completed a pain diary and were assessed by semistructured
interviews. The author did not comment on the perceived
quality of the data provided by the patients through these
methods, even though, as mentioned earlier, she reported that
some of the 15 patients had trouble using the leaflet
effectively because they were too ill or in too much pain.
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Ernst et al. conducted a randomized crossover study evaluating
a therapy for bone pain®®, and used the patient’s and the
investigator’s preferred choice of therapy as one of the
outcome assessments. Out of 21 patients, 12 chose the study
medication, 4 chose the placebo and 5 had no preference. The
investigator, who had access to the VAS scores and analgesic
profiles, chose the study drug 14 times and the placebo six
times and had no choice only once. Noting that the
investigator made a choice more frequently, the authors felt
that the patients’ fatigue and cognitive impairment, related
to advanced cancer and the use of medications, may have
contributed to some patients lacking the ability to notice a
difference between therapies. They used this finding to
support the practice of using a number of different methods to
evaluate response in an intervention trial.

The planning of this same study incorporated methods to
try to optimize the quality of other outcome measures, which
included a daily analgesic log and multiple daily VASs
completed by the patients. The patients were instructed on
the proper method of doing the VASs and, as well, weekly
supervision of the patients with respect to completion of
these instruments was included in the study. The authors felt
closer follow-up might have produced even more accurate data,
citing other studies that utilized daily coaching of patients
regarding the use of VASs; however, they did not present any
evidence that the VAS data obtained suffered in quality with
the study as it was.

Walsh et al.’s time series of PCA analgesia included, out
of the nine patients in the study, one patient (11%) who
appeared to be unable to understand the use of visual analogue
scales and could not produce "meaningful data". Whether or
not this was due to the patient’s poor condition related to
terminal illness was not made clear in the article.



Effect on the Consistency of Data Collection

In five studies the problem of missing data was raised.
Ernst et al., discussed above, were successful in having all
VASs completed by 95% of the 21 patients who finished the
study (three patients did not finish). This may have been at
least partially due to their methods of optimizing data
collection. Walsh et al. reported that three of nine patients
(33%) in their study had insufficient VAS data to allow for
assessment of outcomes. They did not give any reasons for
these missing data. In the same study, only five out of nine
patients had enough investigator-assessed data on alertness to
be interpretable, but again, this was not explained. In
Forman et al.’s study, cited earlier, out of 69 patients
entered 16 were removed from the trial for various reasons.
Not all of these reasons were specific for the palliative care
setting, but six of these patients were removed because they
had missing data. The reasons for the missing data were not
given.

In a prospective, single cohort study by Peruselli et al.
40 patients receiving home care for at least one week were to
complete a weekly self-report of their symptoms until the end
of their home care program?. Only 15 (38%) successfully
accomplished this in a complete and consistent way. In the
case of 23 others, the authors stated that the "assessment was
incomplete due to worsening of the patient’s clinical
condition, enabling only partial completion of the record".
Two other patients refused to complete the reports. Patients
with incomplete data were totally excluded from the analysis
that required the patient self-report data. In Higginson et
al.’s study introduced earlier, some questions in the
interviews of patients or carers were missed, for reasons that
included respondent fatigue in addition to question
irrelevance and the respondent’s inability to assess an item.
More missing items occurred with patient interviews than with
carer interviews. The analysis excluded the missing items.
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Effect on the Patient's Ability to Remain in the Study
Fourteen studies dealt with a significant number of

patients who were lost to the study after it had started,
often resulting in a lack of most if not all outcome
assessments for those patients. A randomized, controlled
trial of an oral spray for mouth symptoms planned to recruit
hospice inpatients for a two week study, with assessments at
baseline, one week and two weeks??. Anticipating losses to
follow-up, the investigators apparently inflated the
recruitment goal and recruited 197 patients who were admitted
consecutively to their hospice. No sample size justification
or pre hoc estimation of losses were given. There were no
reported exclusions or refusals at recruitment, but by the one
week assessment point 101 (51%) had died and by two weeks 153
(78%) had died. An even number of patients remained in each
group at each follow-up point. Analysis was carried out on
changes in the assessments from baseline to each of the two
follow-up points. Patients who survived to the one week point
contributed to that analysis, but were removed from the two
week analysis if they died before that point. The results
were all negative, but no power calculation was made nor were
confidence intervals given, although the latter could be
calculated for some variables. The effects of the censoring
on internal and external validity were not addressed. The
authors stated that there were no means of increasing the
proportion of patients who completed such a study unless
patients at an earlier point in the disease process were

enrolled.
In Corli et al.’s study to test their instrument for
measuring food <quantification in 75 patients, the

investigators wanted to analyze data from the first two weeks
of home care and then from the last four weeks of life.
Because of this, they decided to exclude from the analysis any
patients who died less than six weeks after starting the
study. They did not give the number of patients excluded for
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this reason.
Crossover studies pose a particular dilemma when subjects

are lost to followup. In Ernst et al.’s crossover trial,
discussed previously, three patients out of the 24 initially
recruited (13%) were unable to complete the 14 day study, one
because of a possible side effect of the study therapy, and
two because of the development of cognitive failure. All
three were excluded from the analysis. In another crossover
trial by Bruera et al.?), one of the eleven patients enrolled
(9%) developed an intercurrent illness 24 hours after entering
the study and had to be removed from the analysis as well.
Complete exclusion from the analysis of patients who are
unable to complete a study occurred in non-crossover designs
as well. Peruselli et al. conducted a prospective, single
cohort study of 40 terminally ill home care patients to assess
nursing diagnoses and their degree of agreement with patients’
reports. Twenty other patients were excluded because they had
received home care for less than one week, considered too
short of a period of observation for this study. It was not
stated what happened to these patients to cause their
exclusion on this basis. In a small time series trial lasting
four weeks*, only seven patients out of the original ten
completed the study and were able to do both of the scheduled
follow-up assessments at two and four weeks. One patient died
at two weeks and two developed intercurrent illnesses and were
removed. Dudgeon et al.’s prospective, single cohort study to
correlate the short and long versions of the McGill Pain
Questionnaire entered 28 patients and involved administration
of the two questionnaires on three occasions, each three to
four weeks apart. Four patients (14%) died before completing
the study and were completely excluded from the analysis (the
timing of the deaths were not given) . The scheduled
assessments were all completed by the other 24 subjects. In
another time series trial, Bruera et al.® entered 24
subjects, but two (8%) were not evaluable because one died

E-13



three days into the study and another withdrew consent to
participate after four days. The study assessed the local
tolerance to subcutaneous infusions of opioids and required
involvment of at least seven days. Walsh et al.’s study,
mentioned earlier, tried to follow nine patients with
subcutaneous infusions of morphine for up to 30 days, but
three (33%) died in less than one month (two of these deaths
occurred after only four and six days) . A descriptive
analysis was presented.

The study by Walker et al., discussed earlier, to assess
the pain control 1leaflet, scheduled two interviews with
patients one week apart and enrolled 15 subjects. Four
patients (27%) died before the follow-up interview.
Information from these patients’ first interview was provided.
In Boys et al.’s time series trial of neural blockade, 25 of
the 125 recruited subjects (20%) died before the two to six
week follow-up assessment and were excluded from the data at
that assessment only. Prior assessments were done pre-block
and at 24 hours, with no patients dying before the 24 hour
assessment. All other patients returned for the final
assessment. Slover et al. performed a time series analgesic
study with five patients?s, planning follow-up assessments at
15 and 30 days, but one patient died at two weeks and another
on the final day of the study. Aall patients appeared to have
been assessed and included in the data at two weeks, while
only the three surviving subjects contributed to the data at
the final assessment. In another small, time series analgesic
trial Herbst et al. entered 11 subjects for a four week
trial®*” with assessments at two and four weeks. The authors
acknowledged the known short prognosis of their patient
population, stating that the average length of care in their
home-based hospice was 45 days. Before the end of the trial
three patients had died and one was removed because of an
intercurrent illness. The analysis included all 11 at week
two, but only the surviving seven patients at week four.
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In the study by Forman et al., as mentioned earlier, 16
out of 69 patients were removed from their time series
evaluation of an opioid analgesic. The six with missing data
were mentioned previously. Two others withdrew because they
experienced nausea and vomiting, another withdrew because of
progressive pain, and one died. The others were excluded
because four could not be adequately titrated with morphine,
one was found to be ineligible, and another develped a flare
up of psoriasis. Only the 53 remaining (77%) were analyzed.

Ethical Concerns Regarding the Patient and Informal Carers
Patients and Carers as Sources of Information

Several studies expressed ethical concerns and some made
adjustments to their methodolgies because of these concerns.
Pannuti et al., in concluding their paper, suggested that a
home care service should "monitor and assess the impact of the
program on the patient’s survival and quality of life,
considering the technical and ethical points bearing on the
same issue..."?®, suggesting that there are important ethical
issues involved in assessing patient outcomes. They did not
elaborate. Sykes et al. thought that there were not only
methodological difficulties associated with using patients to
acquire information for research (this concern of theirs was
discussed earlier), but ethical ones as well; they did not
elaborate on specific issues. Their study of satisfaction
with care avoided these difficulties by using carers as the
source of information and they noted that many studies of
satisfaction with palliative care services have done likewise.
In Boyd’s retrospective study of short, terminal admissions to
a hospice, there was concern that relatives and patients might
be distressed by direct involvement in research, especially in
view of the patient’s admission and impending death. For this
reason, and in addition to concern about the patients’ ability
to provide information mentioned previously, Boyd chose to use
a retrospective design and to have the staff make the
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assessments. In the discussion, the author stated that the
concern around causing distress to the relatives was lessened
by observing their positive response to the admission. Plans
were expressed to obtain the relatives’ views directly in a
future study. Spiller et al., in comparing the views of
terminally ill patients and their family caregivers shortly
after admission to a palliative care unit, were concerned that
this was a difficult time for patients and families. Partly
because of this, they limited the scope of the study they
otherwise would have liked to have done (they had considered
including an evaluation of the test-retest reliability of the

instrument used).

The Use of Investigative Technologies

The use of forms of investigative technology was a
concern in two studies. Burge noted "ethical and comfort
concerns of using accurate but invasive methcdology" for the
assessement of the fluid volume status of patients
participating in research. He settled on using blood tests
plus an estimate of fluid intake to assess fluid status. In
a study to evaluate a clinical-severity assessment tool for
terminally i1l patients to help indicate appropriate transfers
between health care settings, Strause et al. assessed only the
first two parts of their instrument?®*. Part three required
a venipuncture to be performed on the patient, and the authors
stated that this was "not routinely done in either a home care
or outpatient setting". They did state later in the paper,
without explanation, that an ongoing study included the third
part. Eight other prospective or cross-sectional studies in
this survey included venipunctures in their study protocols.
In one, by Power et al., all patients scoring low on their
cognitive screening tool were to have laboratory
investigations performed, including blood tests. However,
only 20 patients out of 30 had them done. The discrepancy was
not explained. In contrast to that example, in Burge's study
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51 out of 52 subjects had scheduled blood tests carried out.

Dealing with Sensitive Issues with Patients

Three studies were concerned about dealing with
potentially sensitive issues when interviewing patients.
Walker et al. decided to tape record the interviews so that
the interviewer would not be preoccupied with writing. Power
et al. felt that the need to ask about suicidal ideation and
other sensitive issues as part of a screening instrument for
depression was best handled discretely in an interview rather
than by way of a self-administered questionnaire. A close
relative usually attended the interview. Higginson et al., in
testing the validity of seven of the 17 items in their STAS
instrument, selected items partly on the basis of "ethical
objections" to asking patients to assess certain items which

may have been distressing.

Concerns About the Carer in Carer-based Studies

Ethical concerns regarding the carer were important in
studies that focused on them as sources of information. In an
interview-based study involving carers of dying patients
admitted to an inpatient hospice®, out of 104 carers, 17
were excluded because the investigators felt that it was
inappropriate to ask for an interview if the patient was too
ill or was very close to death. Only 11 declined to take part
in the study. 1In Sykes et al.’s study, bereaved carers were
interviewed about six months after the death. They chose to
use a face-to-face interview rather than a questionnaire
partly because of the ability of the specific interviewer to
sensitively handle issues painful to the carer. In addition,
the interview was thought to be potentially therapeutic for
the bereaved. They were able to interview 106 out of 169
carers contacted (63%) and noted that previous response rates
for such interviews, based on the experiences of others,
increased if the interview was done nine months after the
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death rather than at three months. Woodward’s group arranged
to hold focus groups for bereaved carers of deceased
palliative care patients3. Their article reported on the
first three groups. A total of twenty-five carers were
randomly selected to attend. Twenty-one (84%) initially
agreed, but then nine more decided not to go because "it was
too difficult for them", leaving an overall attendence rate of
48%. Several of those who did attend found it difficult to do
so. Based on this feedback, subsequent focus groups were
delayed further from the time of death, to beyond six months
instead of between four and six months after the death. The
investigators planned to assess the possibility that selection
bias existed, because of the pattern of response to these
focus groups, by carrying out a postal questionnaire audit.

Wakefield et al. designed a study to interview surviving
carers one year or more after the death of a family member,
identified through a cancer registry??. They wished to
include deaths that occurred in five different settings, so
various research ethics boards were involved. This resulted
in different approaches to the recruitment of subjects for the
study, with most being sent a letter and receiving a follow-up
phone call.  For the cancer deaths that occurred at home,
however, telephone contact to recruit carers was not allowed
and the letter sent to this group included instructions to
ignore it if participation was not desired. Anticipating a
lower response rate from this group, the sample selected was
doubled for this group only. The response rate from this
group of potential subjects was only 37% compared to between
52% and 71% from the other four groups. One hundred carers
were interviewed for the whole study.

Not all follow-up studies involving the bereaved had low
response rates. Beck-Friis et al. sent questionnaires to 87
bereaved carers of terminally ill patients cared for by a
hospital-based home care service®®. These were sent between
six and 28 months after the death, and the study included a
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reminder notice. The final response rate to this self-
administered questionnaire was 94%. In Keizer et al.’'s
telephone survey of surviving carers of patients who had died
in a palliative care unit*, out of 60 randomly selected
carers, 11 could not be contacted, two were ineligible, two
declined saying they "did not wish to return to the past", and
45 were interviewed (96% of the eligible, contactable carers) .
The interviews occurred six to twelve months after the death.

Population Heterogeneity
Most authors did not comment directly on the

heterogeneity of the palliative care population. Five
articles made some reference to aspects of heterogeneity and
its potential implications. Fainsinger et al. commented on
the need to interpret cautiously the results of their study
because of the different stages of cancer represented in the
subjects at the time of study entry (in addition to the small
number of subjects included)*. Sykes et al. limited their
study to the carers of persons who had died of cancer only, so
that "the population under study could be defined accurately".
They went further to define the sampling frame of terminally
ill patients specifically with raspect to age limits,
residency and date of death. Burge excluded non-cancer
patients and patients with a life expectancy of more than six
weeks in his cross-sectional study to assess the association
of fluid status measures with symptoms. He did not explain
the retriction to cancer patients only, but the restriction
with respect to prognosis was used to exclude patients who
were earlier in their disease and not likely to experience the
clincial condition of ’'terminal dehydration’. Despite this,
the study sample still included some patients who survived
several months and the author wondered whether these patients
may have had "a very different experience of thirst" compared
to those who died soon after the study. He used multivariate

as well as univariate analyses.
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In a multicentre, randomized, crossover trial of
clodronate for metastatic bone pain performed by Ernst et al.,
the 24 recruited patients showed evidence of heterogeneity in
their baseline characteristics. Their ages ranged from 36 to
88, several different primary malignancies were represented,
and the baseline oral morphine-equivalent dose varied from §
mg to 640 mg per day. The investigators had restricted
enrollment to patients who had not received any radiotherapy
to a painful site nor had undergone changes to systemic
hormonal therapy or chemotherapy in the previous four weeks.
They reported that the exclusion of patients who had received
recent radiotherapy had a significant impact on the
recruitment of subjects for the study. The authors, in noting
that their study showed effects which were statistically
significant but of questionable clinical importance, called
for further studies to "identify the patient population most
likely to benefit from this treatment". This suggested that
they believed that population heterogeneity had affected their
results.

Yajnik et al.’s randomized trial of phenytoin for cancer
pain involved 75 patients with ages from the twenties to over
60, and with primary cancer diagnoses involving 13 sites. The
subjects were randomized to one of three treatment groups,
with 25 per group, but some imbalance resulted - there was
only one patient with pancreatic cancer, two with gall bladder
cancer, two with ovarian cancer and one with thyroid cancer.
Both patients with esophageal cancer were assigned to the same
group. The investigators did not report the mechanisms of
pain experienced by the subjects in the study, but did
restrict entry to those with moderate to severe pain, based on
an initial measurement with a visual analogue scale, and
commented that the three groups were, as a result, comparable
with respect to severity of pain.

Five other studies demonstrated the potential for
population heterogeneity to affect a palliative care study,
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although the authors did not address the existence or
implications of heterogeneity and perhaps the issue was not
relevant to their studies. Lubin, in a retrospective study to
determine whether hospitalized patients could have received
care at home, reviewed the charts of 96 palliative care
patients after they had died3. The population studied
included a wide variety of diagnoses - 86% cancer, 10% heart
disease and 4% AIDS. Ramsay’'s paper reported a retrospective,
single cohort study of 26 referrals from a palliative care
unit or day hospice to a liaison psychiatrist over a one year
period®’. The study population was descibed as consisting of
patients with the following characteristics: an age range of
30 to 79 years (median 60); a mixture of primary, terminal
diagnoses including 25 with eight different categories of
cancer and one with a non-cancer diagnosis; a wide range of
illness durations ranging from one month to 31 yvears (median
two years); various times since recurrence of disease or onset
of serious complication, extending from one month to seven
years (median six months); and a survival after referral from
one week to 13 months. Twelve patients out of 26 had a
previous psychiatric history. Although the results presented
were descriptive, she looked at subgroups of the study
population too, particularly with respect to survival.
Pannuti et al. described retrospectively the first six years
of their hospital-at-home project for advanced cancer
patients. A total of 5603 patients were described, with ages
ranging from four to 99 years (mean 70) and diagnoses spanning
32 primary cancer sites plus unknown primary cancers. The
heterogeneity that existed between patients with different
cancer diagnoses was demonstrated by the different amounts of
time spent in home care and by their different survival times,
even when performance status was considered. Lung cancer
patients with the worse performance status survived a median
of 14 days from the start of home care while breast cancer
patients in the same category survived a median of 86 days.
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Two time series studies, both mentioned earlier with
respect to other obstacles, showed heterogeneity in their
study sample, despite the small sample sizes used. In Walsh
et al.’s report of patient controlled analgesia involving nine
subjects, there was an age range of 40 to 73, six different
primary cancers were represented, and several different pain
mechanisms were present, with some patients having two or
three mechanisms for their pains. The patients had four
different indications for starting the sub-cutaneous morphine
infusions and they received various other treatments prior to
and during the study, including other medications and
radiotherapy. In Walker’s study of 15 patients in which a
pain control leaflet was evaluated, the study sample was made
up of patients who were between 37 and 84 years of age, had
used sustained-release morphine for a period of time ranging
form one day to four years, and were using morphine at a dose
of between 10 mg and 1400 mg per day. As discussed earlier,
the disease and symptom severity varied within this group.

Lack of Relevant Outcome Measures
Higginson et al. made the following comments in their

article:

Outcomes for palliative care need to reflect the
specific goals of care, such as improving the
quality of life before death, controlling symptoms
and supporting the family. Evaluations of
palliative care have used a range of measures ...
Measures were not standardized or tested for
reliability or validity and reflected the aims of
the particular study rather than the wider aims of
palliative care.

Their study was one of a series of studies to develop and
validate a new and relevant outcome measure for palliative
care.

Deschamps et al. discussed the complexity of evaluating
patients with cancer pain, with acute and chronic components,
multiple sites, multiple etiologies, and its multidisciplinary
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nature. In their study they used two methods of quantifying
the patients’ pain (performed nine times per day), asked the
patients’ their preference regarding therapy at the end of the
second phase of the crossover, asked about side effects using
a checklist and rating scale, and recorded the use of
breakthrough doses of opioid. Multiple outcome measures were
used in several other studies as well. In the study by
Sciortino et al., a time series trial of the effect of blood
transfusions on terminally ill cancer patients cared for at
home?®, the investigators were interested in the potential
physical and psychosocial effects. To accomplish this they
assessed hematocrit, blood pressure, pulse, respiratory rate,
cardiac function for signs of heart failure, shortness of
breath, performance status, cognitive functioning, the amount
of psychological distress, and quality of life (the latter
done by the patient and by the social worker).

Power et al. felt that the depression scales that existed
were not applicable to the terminally ill because they
included somatic symptoms, which, in this population, could be
secondary to the terminal illness. They stated: "There is no
currently recognized method for assessing depression that is
validated and standardized and designed to accommodate
terminally ill cancer patients." For this, and other reasons
discussed previously, they modified an existing instrument for
use in their study. Keizer et al. were affected by the lack
of appropriate tools for use in a palliative care study to
assess satisfaction with care using telephone interviews with
carers six to twelve months after the death. They dealt with
this by creating their own 64 item questionnaire, which
included five open-ended questions. They acknowledged that
further research was needed to test the validity and
reliability of the instrument they used in this study. Burge
assembled a seven item VAS instrument for his study of fluid
status-associated symptoms in palliative care cancer patients,
identifying items from a literature search and from surveys of
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doctors, nurses and patients. His study included an
evaluation of the reliability of the instrument. He was also
limiced in the measurement of the fluid volume status of dying
cancer patients - the clinical effects of the advanced disease
and the absence of a non-invasive ‘gold standard’ were seen as
obstacles to this assessment, in addition to the ethical
issues mentioned previously. He chose to use a combination of
clincal and laboratory measures, based on studies performed
with non-cancer subjects.

On a related issue, Pannuti et al. expressed concern that
economic evaluations performed in palliative care may not be
looked on very favourably compared with other clinical
settings if conventional methods of carrying out the studies
and analyses are used. He planned a future publication
dealing with a cost-benefit analysis of his program.
Higginson et al. raised the same spectre of health technology
assessments eventually looking at palliative care, stating
that "high-quality palliative care can be expensive, and
evidence of its benefit will be needed to warrant extension -
and continuation." They saw their STAS instrument as an
outcome measure which could be used in such evaluations.
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