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MILD THERAPEUTIC HYPOTHERMIA TO IMPROVE THE NEUROLOGIC
OUTCOME AFTER CARDIAC ARREST

THe HyroTHERMIA AFTER CARDIAC ARREST STUDY GROUP¥

ABSTRACT

Backgronnd Cardiac arrest with widespread cere-
bral ischernia frequently leads to severe neurologic
impairment. We studied whether mild systernic hypo-
thermia increases the rate of neurologic recovery af-
ter resuscitation from cardiac arrest due to ventricu-
lar fibrillation.

Methods In this multicenter trial with blinded as-
sessment of the cutcome, patients who had been re-
suscitated after cardiac arrest due to ventricular fibril-
lation were randomly assigned to undergo therapeutic
hypothermia (target temperature, 32°C to 34°C, meas-
ured in the bladder} over a period of 24 hours or to
receive standard treatment with normothermia. The
primary end point was a favorable neurologic out-
come within six months after cardiac arrest; second-
ary end points were mortality within six months and
the rate of complications within seven days.

Results  Seventy-five of the 136 patients in the hy-
pothermia group for whom data were available (55
percent} had a favorable neurologic outcome {cerebral-
performance category, 1 [good recovery] or 2 [moder-
ate disabilityl), as compared with 54 of 137 (39 per-
cent) in the normothermia group (risk ratio, 1.40; 95
percent confidence interval, 1.08 to 1.81}. Mortality at
six months was 41 percent in the hypothermia aroup
(56 of 137 patients died}, as compared with 55 per-
cent in the normothermia group {76 of 138 patients;
risk ratio, 0.74; 95 percent confidence interval, 0.58 to
0.95). The complication rate did not differ significant-
ly between the two groups.

Conclusions In patients who have been success-
fully resuscitated after cardiac arrest due to ventricular
fibrillation, therapeutic mild hypothermia increased
the rate of a favarable neurclogic outcome and re-
duced mortality. {N Engl J Med 2002;346:549-56.}
Copyright @ 2002 Massachusetts Medical Society,

N esumated 375,000 people in Europe

underge sudden cardiac arrest yearly.! Re-

covery without residual neurologic damage

after cardiac arrest with global cerebral is-
chemia is rare. After cardiac arrest with no blood flow
for more than five minutes, the generation of free
radicals, together with other mediators, during reper-
fusion creates chemical cascades that result in cere-
bral injury.? Until recently, there was no therapy with
documented efficacy in preventing brain damage af-
ter carciac arrest.

Several studies have shown that moderate systemic
hypothermia (30°C)? or mild hypothermia (34°C)*8
markedly mitigates brain damage after cardiac arrest in
dogs. The exact mechanism for this cerebral resuscita-
tive effect is not clear. A reduction in cerebral oxygen
consumption®1¢ and other multifactorial chemical and
physical mechanisms during and after ischemia have
been postulated.’1¢ These include retardation of de-
structive enzymatic reactions, suppression of free-rad-
ical reactions, protection of the fluidity of lipoprotein
membranes, reduction of the oxygen demand in low-
flow regions, reduction of intracellular acidosis, and
inhibition of the biosynthesis, release, and uptake of
excitatory neurotransmitters.

Preliminary clinical studies have shown that patents
treated with mild hypothermia after cardiac arrest have
an improved neurologic outcome, without important
side effects, as compared with the outcome in his-
torical controls. 1720

We compared mild hypothermia with standard nor-
mothermia in patients who had had cardiac arrest
due to ventricular fibrillation. The primary end point

Michael Holzer, M.D., Universititsklinik fiir Notfailmedizin, Vienna,
Austria, assumes overall responsibility for the integrity of the report. Ad-
dress reprint requests to Dr, Fritz Sterz, Universititsklinik fir Notfall-
medizin, Allgemeines Krankenhaus der Stads Wien, Wihringer Glirtel 18—
20/6D, 1090 Vienna, Austria or at fritz.sterz@akh-wienac.at

*The investigators who participated in the Hypothermia after Cardiac
Arrest Study Group are listed in the Appendix.

N Engl ] Med, Vol. 346, No. 8 - February 21,2002 - www.nejm.org - 549

The New England Journal of Medicine as published by New England Journal of Medicine,
Downloaded from www.nejm.org at TEIKYQ UNIVERSITY on July 25, 2010. For personal use only, No other uses without permission.
Copyright © 2002 Massachusetts Medical Society. All rights reserved,



The New England

Journal of Medicine

was a favorable neurologic outcome within six months
after cardiac arrest.212® Secondary end points were
mortality at six months and the incidence of compli-
cations during the first seven days. Nine centers in
five European countries participated in the study.

METHODS

Patients

Datients seen consecutvely in the emergency department in
whom sponraneous circulation had been restored afier cardiac ar-
rest were eligible for the study. The criteria for inclusion were a
witnessed cardiac arrest, ventricular fibrillation or nonperfusing
ventricular tachycardia as the inital cardiac rhyrhm, a presumed
cardiac origin of the arrest, an age of 18 to 75 years, an estimared
interval of 5 to 15 minutes from the patient’s collapse to the first
attempt at resuscitation by emergency medical personnel, and an
interval of no more than 60 minutes from collapse to restoratdon
of spontaneous drculadon.

Patents were excluded if they met any of the following criteria
a tympanic-membrane temperature below 30°C on admission, a
comatose state before the cardiac arrest due to the administration
of drugs that depress the cenmral nervous system, pregrancy, re-
sponse to verbal commands after the return of spontaneous dircu-
[ation and before randomization, evidence of hypotension {mean
arterial pressure, less than 60 mm Hg) for more than 30 minures
after the return of spontancous circulation and before randomiza-
ton, evidence of hypoxemia (arterial oxygen saturation, less than
85 percent) for more than 15 minutes after the return of sponta-
neous circulation and before randomization, 4 terminal illness thar
preceded the arrest, factors that made participation in follow-up
unlikely, enrcllment in another study, the ocaurrence of cardiac ar-
rest afier the artival of emergency medical personnel, or a known
preexisting coagulopathy.

Study Design

The smdy was designed as a randomized, conwolled wial with
blinded assessment of the cutcome. The protocol and consent pro-
cedure were approved by the instrutional review board of each
partidpating center. For all patients, the requirement of informed
consent was waived in accordance with the ethical srandards of
the local institutional review board and the guidelines for good
dinical practice of the European Agency for the Evaluadon of Me-
dicinal Products. The patient’s family was informed abour the wi-
al, and the protocol specified that if there were any objections,
the patient would be withdrawn from the study. However, there
were no objections.

Treatment assignments were randomly generated by computer
“in blocks of 10, with stradfication according to center. Sealed en-
velopes containing the weaunent assignments were provided by
the biostatistics center. Immediately after a patient had been en-
rolled, an envelope was opened, and the patient was assigned 1o
the specified group.

Personnel involved in the care of padents during the first 48
hours afier cardiac arrest could not be blinded with respect to treat-
ment assignments. Flowever, the physicians responsible for assessing
the neurologic owtcome within the first six months after the avrest
were unaware of the weamment assignments.

Treatment

All patients received standard intensive care according to a de-
tailed protocol. Sedatdon was induced by the intravenous admin-
isradon of midazolam (0.125 mg per kilogram of body weight per
hour initally) and fentanyl (0.002 mg per kilogram per hour ini-
dally), and the doses were adjusted as needed for 32 hours for the
management of mechanical ventilation. To prevent shivering, pa-

ralysis was induced by the intravenous administration of pancure-
nium (0.1 mg per kilogram) every 2 hours for a total of 32 hours.
Intracranial pressure was not monitored.

The temperature on admission was measured with an infrared
tympanic thermometer (Ototemp LighTouch, Exergen, Warertown,
Mass.). Farther temperamre measarements were made with a blad-
der-temperatire probe (Foley catheter). Tadents randomly as-
signed to the normothermia group were placed on a conventional
hospital bed, and normothermia was maintained. Those randomly
assigned to the hypothermia group were cocled to a target tem-
perature of 32°C to 34°C with the use of an external cooling de-
vice (TheraKool, Kinetic Conceprs, Warcham, United Kingdom).
This device consists of 2 manress with a cover that delivers cold air
over the endre body. The goal was to reach the rarger bladder tem-
perature within four hours afier the remun of spontaneous drenla-
tion. If this goal was not achieved, ice packs were applied. The tem-
peranire was maintained at 32°C to 34°C for 24 hours from the
start of cooling, followed by passive rewarming, which we expect-
ed would occur over a period of 8 hours.

Data Gollection

Darta on cardiac arrest for individual patients were recorded in the
Utstein style.® Laboratory tests were performed at base line, 12 and
48 hours after cardiac arrest, and as clinically indicaved. Risk factors
for an unfavorable outcome (hypotension or a nonfatal cardiac ar-
rest after resuscitation) were documented.

Outcome

The primary cutcome was a favorable neurologic outcome with-
in six months, defined as a Pittsburgh cerebral-performance car-
egory of 1 (good recovery) or 2 {moderate disability) on 2 five-
category scale; the other caregories were 3 (severe disabilicy), 4 {a
vegertative state), and 5 {death}.?-® The neurologic outcome was
determined without knowledge of the patent’s weatment assign-
ment. Patients with good recovery or moderate disability had suf-
fident cerebral function to live independently and work at least
part-time.

Secondary end points were overall mortality at six months and
the rate of complicatdons during the first seven days afier cardiac
arrest. Bleeding of any severity, pnenmonia, sepsis, pancreats, re-
nal failure, pulmonary edema, seizures, arthythmias, and pressure
sores were recorded. Since an individual patient might have more
than one complicatdon at a ime, the ocourrence of at least one com-
plicadon of any kind per padent was also documented.

Statistical Analysis

Continuous variables, which were not normally diswibuted, are
reported as medians and interquardle ranges. Categorical variables
are reported as counts and percentages. Primary and secondary
outcomeswere binary, and the chi-square test or Fisher’s exact test,
as appropriate, was used to compare outcomes in the hypothermia
and normothermia groups. Trends acoss subgroups were meas-
ured with an exiension of the Wilcoxon rank-sum test.2¢ The dif-
ference in risk berween the two groups, with the corresponding
95 percent confidence interval, was calculated as a measure of the
absolute risk, which was then used to calculate the number need-
ed to treat. Risk ratios are reported as a measure of relatve risk.

We used a multivariate logistic-regression model to determine
whether the associaton between the intervention and the primary
and secondary ourcomes (neurologic recovery and moruality} was
confounded by base-line differences between the smdy groups.
All the covariables listed in Table 1 were entered into the model,
except for the dose of epinephrine, which was excluded because
of collinearity with the interval from the padent’s collapse to the
restoraton of spontaneous circulation. We converted odds rados
to risk ratios using the following formula:

560 - N Engl] Med, Vol. 346, No. 8 + February 21,2002 - www.nejm.org
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INDUCED HYPOTHERMIA AFTER OUT-OF-HOSPITAL CARDIAC ARREST

TREATMENT OF COMATOSE SURVIVORS OF OUT-OF-HOSPITAL CARDIAC
ARREST WITH INDUCED HYFPOTHERMIA

STerHEN A. BERNARD, M.B., B.S., TimoThy W. Gray, M.B., B.S_, MicHaeL D. Buist, M.B., B.S.,
Bruce M. Jones, M.B., B.S., WiLLiam SiLvesTeR, M.B., B.S., Georr GUTTERIDGE, M.B., B.5., aND KaAREN SmiTH, B.Sc.

ABSTRACT

Background Cardiac arrest outside the hospital is
common and has a poor outcome, Studies in labora-
tory animals suggest that hypothermia induced short-
ly after the restoration of spontaneous circulation may
improve neurologic outcome, but there have been
no conclusive studies in humans. In a randomized,
controlled trial, we compared the effects of moder-
ate hypothermia and normathermia in patients who
remained unconscious after resuscitation from out-
of-hospital cardiac arrest.

Methods The study subjects were 77 patients who
were randomly assigned to treatment with hypother-
mia (with the core body temperature reduced to 33°C
within 2 hours after the return of spontaneous circula-
tion and maintained at that temperature for 12 hours)
or normothermia. The primary outcome measure was
survival to hospital discharge with sufficiently good
neurclogic function to be discharged to home or to
a rehabilitation facility.

Results The demographic characteristics of the
patients were similar in the hypothermia and normo-
thermia groups. Twenty-one of the 42 patients treat-
ed with hypothermia (4% percent) survived and had
a good outcome — that is, they were discharged
home or to a rehabilitation facility — as compared
with 9 of the 34 treated with normothermia {26 per-
cent, P=0.046}. After adjustment for base-line differ-
ences in age and time from collapse to the return of
spontaneous circulation, the odds ratio for a good
outcome with hypothermia as compared with normo-
thermia was 5.25 (95 percent confidence interval,
1.47 to 18.76; P=0.011). Hypothermia was associated
with a lower cardiac index, higher systemic vascular
resistance, and hyperglycemia. There was no differ-
ence in the frequency of adverse events.

Conclusions Our preliminary observations suggest
that treatment with moderate hypothermia appears to
improve outcomes in patients with coma after resus-
citation from out-of-hospital cardiac arrest. (N Engl J
Med 2002;346:557-63.)

Copyright & 2002 Massachusetts Medical Society.

ARDIAC arrest outside the hospital is a

major cause of unexpected death in devel-

oped countries, with survival rates ranging

from less than 5 percent to 35 percent.!?
In patients who are initially resuscitated, anoxic neu-
rologic injury is an important cause of morbidity
and mortality.*

Currently, the treatment of patients with coma af-
ter resuscitation from out-of-hospital cardiac arrest
is largely supportive. Because cerebral ischemia may
persist for some hours after resuscitation,’ the use of
induced hypothermia to decrease cerebral oxygen de-
mand has been proposed as a treatment option.® Al-
though this suggestion has been supported by studies
in animal models,™!2 the studies in humans that have
been reported to date have been uncontrolled or ret-
rospective.1318

After a pilot study that suggested the feasibility,
safety, and possible efficacy of this treatment,! we
conducted a prospective, controlled trial comparing
moderate induced hypothermia with normothermia
in comatose survivors of out-of-hospital cardiac arrest.

METHODS
Study Design

The study was performed in Melbourne, Australia, between
Scptember 1996 and June 1999. The ambulance service has trear-
ment protocols that follow the recommendations of the Australian
Resusciration Council}® Paricnts were enrolled in the study when
the following criteria were fulfilled: an initial cardiac rhythm of
ventricular fibrillation at the time of arrival of the ambulance, suc-
cessful return of spontaneous circulation, persistent coma after the
return of spontancous circulation, and transfer to one of four par-
ticipating emergency departments, The exclusion criteria were an
age of less than 18 years for men, an age of less than 50 years for
women {because of the possibility of pregnancy), cardiogenic shock
(a systolic blood pressure of less than 90 mm Hg despite cpineph-
rinc infusion}, or possible causes of coma other than cardiac arrcst
(drug overdose, head crauma, or cerebrovascular accident). Patienrs
were also excluded if an intensive care bed was not available at a
participating institution.

After the return of spontancous circulation had been accom-
plished outside the hospital, cligible paticnts were randomly as-
signed to hypothermia or normothermia according to the day of the
month, with patients assigned to hypothermia on odd-numbered
days. For these patients, the paramedics began measures in the field
1o initiate hypothermia by removing the patient’s elothing and ap-
plying cold packs (CoolCare, Cheltenham, Victoria, Australia) to
the patient’s head and torso. The treatment of patients assigned
10 normothermia fellowed usual prehospiral treatment protocols.

On arrival at a participating emergency deparrment, the pa-
tients underwent routine initial assessment and treatment, includ-

From the Intensive Care Unit, Dandenong Hospital, Dandenang (5.4.B.,
M.D.B.); the Intensive Care Unit, Knox Hospital, Wantirna South, Mel-
bourne (5.A.B., M.D.B., B.M.L.); the Meuropolitan Ambulance Service,
Victoria (5.A.B.); the Department of Emergency Medicine, Monash Med-
ical Centre, Clayton {TW.G.); the Department of Intensive Care, Austin
and Repatristion Medical Centre, Heidelberg {W.S., G.G.); and the Mo-
nash University Department of Epidemiology and Preventive Medicine, St.
Kilda (K.S.) — all in Australia. Address reprint requests to Dr. Bernard at
Dandenong Hospiral, David St., Dandenong, VIC 3175, Australia, or at
s.bernard@southernhealth.org.au.
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ing mechanical ventilation and correction of cardiovascular instabil-
ity. After an evaluation of neurologic status, all patients were given
intravenous midazolam (2 to 5 mg) and vecuronium (8 to 12 mg).
Arrerial blood gas values, corrected for temperature, were used to
adjust the ventilator to maintain a partial pressure of arterial oxy-
gen of 100 mm Hg and a partial pressure of arterial carbon dioxide
of 40 mm Hg. The mean arterial blood pressure was maintained
berween 90 and 100 mm Hg by infusion of epinephrine or nitro-
glycerin, as indicated. Thrombolytic therapy was administered to
paticnts with clectrocardiographic changes suggestive of acute my-
ocardial infarction, unless it was contraindicated. Intravenous
heparin was administered if the history, clectrocardiogram, or both
suggested an ischemic coronary syndrome withour infarction. Afl
paricnts were given a lidocaine bolus (1 mg per kilogram of body
weight) followed by an infusion (2 mg per minute for 24 hours)
in an attempt to prevent recurrent ventricular rachyarrhythmias,
Potassium was given intravenously to maintain a scrum level of

- 4.0 mmo! per liter, and insulin was administered subcutancously
to mainrain a blood glecose [evel of 180 mg per deciliter (10 mmol
per liter) or less. Aspirin was administered to all paticnts.

Corc body temperature was monitored by reading the tympanic
temperature or bladder temperature until a pulmonary-artery cath-
cter was placed. Initial investigations in the emergency depart-
ment included 12-lcad clectrocardiography and measurement of
arterial blood gases, clectrolytes, glucose, creatine kinasc (total and
MB fractions), and lactate. These measurcments were repeated at
1 to 3 hours (on admission to the intensive care unit} and at 6, 12,
18, and 24 hours after arrival at the hospiral, Complete blood
counts were performed on arrival and repeared ar 12 and 24 hours,

After the admission of the patient to the intensive carc unit, a
pulmonary-artery catheter was inserted, and hemodynamic data
were obrained 1 to 3, 6, 12, 18, and 24 hours after arrival ar the
hospital. Some patients (7 of 3% undergeing hypothermia and 11
of 33 undergoing normothermia} were rreated without the use of
a pulmonary-artery catheter, as requested by the atrending physi-
cian in the intensive care unit.

The study was approved by the Medical Standards Committee
of the Metropolitan Ambulance Service and the institutional eth-
ics committee at cach participating hospital. Because of the emer-
geney conditions under which this study was performed, written
informed consent for participation in the study was sought from
the next of kin as soon as possible afier the arrival of the patient
at the hospital.

Treatment Protocol

Paticnts assigned to hypothermia underwent initial basic cool-
ing measures in the ambulance. After arrival at the hospital, they
underwent vigorous cooling in the emcrgency department (or the
intensive care unit if a bed was immediately available), as soon as
possible after the initial assessment, by means of extensive appli-
cation of icc packs around the head, neck, torso, and limbs. When
the core remperature reached 33°C, the ice packs were removed,
and rhis temperature was maintained until 12 hours after arrival
at the hospital whilc the paticnt continued to be sedated and par-
alyzed with small doses of midazolam and vecuronium, as re-
quired, to prevent shivering that might Icad to warming. Begin-
ning at 18 hours, the paticnts were actively rewarmed for the next
6 hours by external warming with a heated-air blanket, with ¢on-
tinucd sedation and necuromuscular blockade to suppress shivee-
ing. Paticats assigned to normothermia were also sedared and
paralyzed initiafly, but the target core temperature was 37°C. Pas-
sive rewarming was used in these patients if there was mild spon-
taneous hypothermia on arrival.

After 24 hours, patient care followed the usual intensive care
unit protocols. Paticnts who had regained consciousness underwent
extubation and were rransferred 1o a coronary care unit. Active life
support was withdrawn from meost patients who remained decply
comatose at 72 hours. Patients with an uncertain prognosis un-

derwent tracheostomy and were discharged from the intensive
care unit.

Assessment of Qutcome

When the paticnts were ready for discharge from the hospital,
they were assessed by a specialist in rehabilitation medicine who
was unaware of the treatmient group. On the basis of this evalua-
tion, paticnts were discharged to home, to a rehabilitation facility,
or o a long-term nursing facility. Discharge home or to a reha-
bilitation facility was regarded as a good cutcome, whereas death
in the hospital or discharge to a long-term nursing facility, whether
the patient was conscious or unconscious, was regarded as a poor
outcome.

Statistical Analysis

The primary outcome measure was survival to hospital discharge
with sufficiently good ncurologic funcrion te be sent home or to
a rchabilitation facility. Secondary outcome measures included the
hemodynamie, biochemical, and hematologic effects of hypother-
mia. Statistical analysis was performed with the Stata statistical
package.2® Continuous variables, such as vital signs and biochem-
ical results, were analyzed by repeatcd-measures analysis of vari-
ance, which was modeled by gencralized estimating cquations
with unstructured correlation and robust standard errors. Data for
some variables were insufficicnt at certain time points, and for these
a first-order antoregression corrclation structure with robust stand-
ard crrors was used. Basc-linc data (measurements on arrival at
the hospital) were compared by t-tests for continuous variables
and by the chi-square test or Fisher’s cxact test for categorical
variables. An adjusted odds ratio for a good outcome as com-
pared with a bad outcome was calculated by multivariate logistic
regression,

On the basis of our previous study,! it was derermined that a
sample of 62 patients (31 in each group} would be required to
show a change in the rate of 2 good outcome (discharge to home
or to a rehabilitation faciliry) from 14 percent to 50 percent, with
a power of 80 percent and a significance level of 0.05. An analysis
of results from 62 cligible patients found that the outcome in the
control group was better than our previously published rare,lé bt
that there was a strong trend toward improved outcome in the hy-
pothermia group. The study was continued for a further 12 months,
at which time 84 patients had been cligible for enrollment, 77 had
been enrolled, and 72 had been treated according to the correct
treatment assignment.

RESULTS
Characteristics of the Patients

Eighty-four patients were eligible for enrollment
in the study over a period of 33 months. Data on sev-
en of these patients were excluded from the analysis
{five because they were transferred from the initial
hospital to a nonparticipating intensive care unit and
two because the next of kin refused consent for data
collection). Of the remaining 77 patients, 43 were
assigned to hypothermia and 34 to normothermia,

The clinical characteristics of the 77 patients are
shown in Table 1. Four patients assigned to hypother-
mia did not receive this treatment because the emer-
gency physician erred by not initiating cooling (three
patients) or because the patient was inadvertently re-
warmed shortly after admission to the intensive care
unit {one patient). One patient who was assigned
to normothermia became moderately hypothermic
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Very early hypothermia induction in patients with severe
brain injury (the National Acute Brain Injury Study:
Hypothermia Il): a randomised trial
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James N Scott, Heward Yonas, David 0 Qkonkwo

Summary

Background The inconsistent effect of hypothermia treatment on severe brain injury in previous trials might be
because hypothermia was induced too late after injury. We aimed to assess whether very early induction of hypothermia
improves outcome in patients with severe brain injury.

Methods The National Acute Brain Injury Study: Hypothermia 11 (NABIS: H II) was a randomised, multicentre
clinical trial of patients with severe brain injury who were enrolled within 2-5 h of injury at six sites in the USA and
Canada. Patients with non-penetrating brain injury who were 16-45 years old and were not responsive to instructions
were randomly assigned (1:1) by a random number generator to hypothermia or normothermia. Patients randomly
assigned to hypothermia were cooled to 35°C until their trauma assessment was completed. Patients who had none of
a second set of exclusion criteria were either cooled to 33°C for 48 h and then gradually rewarmed or treated at
normothermia, depending upon their initial treatment assignment. Investigators who assessed the outcome measures
were masked to treatment allocation, The primary ouvtcome was the Glasgow outcome scale score at 6 months.
Analysis was by modified intention to treat. This trial is registered with ClinicalTrials.gov, NCT00178711.

Findings Enrolment occurred from December, 2005, to June, 2009, when the trial was terrninated for futility. Follow-up
was from June, 2006, to December, 2009, 232 patients were initially randomised a mean of 1-6 h (SD 0. 5) after injury:
119 to hypothermia and 113 to normothermia. 97 patients (52 in the hypothermia group and 45 in the normothermia
group} did not meet any of the second set of exclusion criteria. The mean time to 35°C for the 52 patients in the
hypothermia group was 2-6 h (8D 1-2) and to 33°C was 4-4 h (1.5). Outcome was poor (severe disability, vegetative
state, or death) in 31 of 52 patients in the hypothermia group and 25 of 56 in the normothermia group (relative
risk [RR] 1.08, 95% CI 0-76-1-53; p=0-67}. 12 patients in the hypothermia group died compared with eight in the
normothermia group (RR 1.30, 95% CI 0.58-2-52; p=0-52).

Interpretation This trial did not confirm the utility of hypothermia as a primary neuroprotective strategy in patients
with severe traumatic brain injury.

Funding National [nstitute of Neurological Disorders and Stroke.

Introduction _

The resulis of 23 clinical trials of hypothermia treatment
involving 1614 patients with severe brain injury have
been inconsistent,! probably because of differences in
trial design. Randomised clinical trials of hypothermia
for severe brain injury can be divided into those trials in
which hypothermia was used to treat raised intracranial
pressure”® and those in which hypothermia was intended
as a neuroprotectant, to stop the biochemical cascade
after injury. In the former group, hypothermia was
started in the first 24 h after injury but continued through
the peak period of raised intracranial pressure (3-5 days)
or until intracranial hypertension was resolved.® Four of
these five studies reported a decrease in mortality rate or
in the percentage of patients having a poor recovery™®
accompanied in three by significantly decreased raised
intracranial pressure with hypothermia treatment?* In
the latter group of trials, hypothermia was assessed as a

www.thelancet.com/nevrclogy Vol 10 February 2011

neuroprotectant, similar 1o its use in cardiac arrest, and
reached 33-34°C in the first 10 h after injury and
continued for a predefined 2448 h, imespective of
intracranial pressure.” Studies with this design have all
failed to show improved outcome with hypothermia
treatment.

We previously reported a multicentre trial’ of hypo-
thermia for neuroprotection, in which 392 patients with
acute brain injury were randomised te nermothermia or
surface-induced hypothermia. Patients in the hypo-
thermia group reached the target temperature of 33°C a
mean of 8-4h (SD 3-0) after injury. Hypothermia did not
improve outcome (relative risk [RR] 1-0, 95% CI 0-8-1.2)
and the hypothermia group had a higher rate of

-hypotension than the normothermia group (p=0-01).

However, there was some weak evidence of improved
outcomes in patients who were hypothermic on
admission and treated with continued hypothermia

3@

Lancet Newrol 2011; 10: 131-39

Published Online
December 20, 2010
D0J:10.1016/51474+
4422(10)70300-8

See Commentpage 111

Vivian L$mith Centerfor
Neurologic Research,
Department of Neurasurgery,
The University of Texas Medical
School at Houston, Houston,
TX, USA (Prof G L Clifton MD,
AValadka MD, P Drever RN,

A Conley MD); Seton Brain and
Spine Institute, Austin, TX,
LS A (A valadka); Department
of Critical Care Medicine
{DZygun MD, PTaylorRN} and
Department of Radiclogy

{J N Scott MD}, University of
Calgary, Calgary, AB, Canada;
Department of Bipstatistics,
University of lowa, lowa City,
1A, USA (Prof CS Coffey FhD);
Department of Bigstatistics,
School of Public Health,
University of Alabama,
Birmingham, AL, isA

(C5 Coffey); Silverwind
Research, LaVeta, €O, USA

(S Fourwinds); National
Institute of Neurological
Disarders and Stroke, Rockville,
MD, USA (L 5 Janis PhD); Baylor
College of Medicine, Houston,
TX, USA (EWilde PhD,

Prof HS Levin PhD,

SR McCauley PhD); Departiment
of Neurasurgery, University of
Pittsburgh, Pittsburgh, PA,
USA (K Harshman RN,

A Puccio RN,

Pref D 0 Dkonkwo MD); Division
of Neurosurgery, St Lovis
Unliversity, St Louis, MO, USA
(Prof R D Bucholz MD,

Prof KR Smith MD);
Neurological Associates,
Charleston, WV, USA

() HSchmidt MD); and
Department of Newrosurgery,
University of New Mexico,
Albuquerque, NM, USA

{Prof HYonas MD}

131



Articles

Correspondence to:
Prof Guy 1. Clifton,

6431 Fannin Street, Suite 7130,

132

Houston, TX77030, USA
guy.l.diften@uth.tme.edy

Far the trial protocol see
http:ffwww.uth.tmc.eduf
schools/med/neurosurg!
Assets/pdf/facultyf
NABIS-Hypothermia-lIR-
Protocol.pdf

compared with those in the normothermia group
{p=0-09)." We therefore concluded that hypothermia
might have been started too late and that hypotension
might have affected the results. In the present study, we
aimed to assess whether very early induction of
hypothermia in patients with severe traumatic brain
injury improved outcome at 6 months.

Methods
Patients
The National Acute Brain Injury Study: Hypothermia I1

"{NABIS: H II) was a multicentre randomised trial of

patients with severe brain injury who received either
early cooling to 33°C maintained for 48 h or treatment at
normothermia. Patients were enrolled either during
transport to the hospital or in the emergency department.
The enrolment window was increased from 2h to 2.5 h
after injury in December, 2006, to increase enrolment.

Inclusion criteria were age 16~45 years, non-penetrating
brain injury, and not responsive to instructiens. There
were two sets of exclusion criteria. The initial set of
inclusion and exclusion criteria were measured in the
field or upon arrival at the emergency department but
before resuscitation and trauma assessment in the
emergency deparbment. At randomisation, patients were
excluded if they had suspected pregnancy, systolic blood
pressure less than 110 mm Hg, diastolic blood pressure
less than 60 mm Hg, sustained heart rate greater than
120 beats per minute, or if they could not be reached by
study-affiliated personnel within 2.5 h of injury. The
second set of exclusion criteria were measured after
complete assessment and resuscitation, At this stage,
patients were further assessed for the presence of a
severe brain injury (Glasgow coma scale score of 3-8
after resuscitation) without life-threatening associated
injuries. Exclusion criteria were Glasgow coma scale
score of 3 with nonreactive pupils, Glasgow coma scale
score of 7-8 with normal brain CT scan, inability to
measure an accurate Glasgow coma scale score,
abbreviated injury severity score of 4 or greater for organs
other than the brain,” systolic blood pressure less than
110 mm Hg, diastolic blood pressure less than 60 mm Hg,
persistent hypoxia (oxygen saturation <94%), or a positive
pregnancy test.

Consent was waived unless a family member was
immediately able to provide consent. The trial protocol and
the decision to waive consent were approved by institutional
review and ethics boards of each participating cenire.

Randomisation and masking

Patients were randomly assigned (1:1), stratified by centre,
to hypothermia or normothermia. The randomisation
sequence was generated by the study bicstatistician with a

random number generator. The secretary at the trial-

coordinating centre (University of Texas Medical School at
Houston, Houston, TX, USA} placed treatment assignments
into numbered opaque envelopes, which were sealed and

mailed to each trial centre. Patients were enrolled at six
centres: University of Texas Health Science Center at
Houston, TX, USA; University of Calgary, AB, Canada;
University of Pittsburgh, Pittsburgh, PA, USA; St Louis
University, St Louis, MO, USA; Charleston Area Medical
Center, Charlestown, WV, USA; and University of New
Mexico, Albuquerque, NM, USA. Randomisation was done
ateach trial centre by study nurses after opening sequentially
numbered envelopes. For eligible patients who were
enrolled during transport to the hospital, the emergency
service personnel contacted the study nurse at the local trial
centre by telephone, who informed the emergency service
personnel of the treatrment assignment.

Investigators who assessed the outcome measures were
masked to treatment allocation. Emergency service
personnel, study nurses involved in randomisation, and
persennel who managed the patients were unmasked to
treatrnent allocation.

Procedures

Termperatures below 35°C are associated with increased
mortality in patients with muliiple rauma.” Therefore,
patients who were randomised to hypothermia were
maintained at 35°C by intravenous instillation of up to
2 L of cold crystalloid and application of wet sheets or gel
packs until completion of the trauma assessment. Those
assigned to normothermia were maintained at 37°C.

Patients who did not meet any of the second set of
exclusion criteria and who were randomly assigned to
the hypothermia group were cooled to 33°C by the Arctic
Sun Temperature Management System (surface cooling;
Medivance, Louisville, CO, USA), use of room
temperature ventilated air, continuation of chilled intra-
venous crystalloid, and gastric lavage with cold water.
Patients in the hypothermia group were maintained
at 33°C for 48 h and then rewarmed by 0-5°C every 2 h,
regardless of levels of intracranial pressure. Patents
randomly assigned to normothermia who did not meet
any of the second set of exclusion criteria were maintained
at 37°C. Patients who were initially randomised but who
met the second set of exclusion criteria were not given
any further trial treatment.

Morphine was administered to all patients for at least
72 h at a dose of 0-05-0-10 mg/kg/h, a lower dose than in
our previous study’ to reduce the rigk of hypotension.
Pancuronium bromide was administered to patients
assigned to hypothermia for at least 72 h and to those
assigned to normothermia as needed. Intermittent doses
of fentanyl (1.0 pg/kg) were administered to all patienis
for pain management. Phenytoin was administered to
all patients at 20 mg/kg followed by maintenance doses
for 7 days. Blood gases were not corrected for body
temperature. Low serum potassium and magnesium
concentrations were treated with intravenous replacement,
except preceding and during rewarming. The protocol
stated that partial pressure of arterial carbon dioxide less
than 30 mm Hg should be avoided where possible.”
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NTRAVENOUS ACCESS AND DRUG AD-

ministration are integral parts of

cardiopulmonary resuscitation

(CPR) guidelines.! Millions of pa-
tients have received epinephrine dur-
ing advanced cardiac life support
{ACLS) with little or no evidence of im-
proved survival to hospital dis-
charge.!* The use of epinephrine is
based on preclinical evidence of in-
creased cerebral and coronary perfu-
sion by redirected peripheral blood
flow.!? Beneficial shori-term effects of
epinephrine have been shown in ani-
mal studies,>* but there is increasing
concern for increased myocardial dys-
function® and disturbed cerebral mi-
crocirculation afier cardiac arrest.® Epi-
nephrine was an independent predictor
of poor outcome in a large retrospec-
tive registry study,” but this observa-
tional, nonrandomized study cannot
prove a causal relationship. Despite its
near-universal use, epinephrine has, to
our knowledge, not been tested in a ran-
domized controlled study with a no-
drug comparison group.

1l a negaiive association between epi-
nephrine and survival is causal, it may
be due to the drug or to inadequate CPR
quality associated with drug adminis-

2222 JAMA, November 25, 2009—Vol 302, No, 20 (Reprinted)

Context Intravenous access and drug administration are included in advanced car-
diac life support (ACLS) guidelines despite a lack of evidence for improved outcomes.
Epinephrine was an independent predictor of poor outcome in a large epidemiologi-
cal study, possibly due to toxicity of the drug or cardiopulmonary resuscitation (CPR)
interruptions secondary to establishing an intravenous line and drug administration.

Objective To determine whether removing intravenous drug administration from
an ACLS protocol would improve survival to hospital discharge after out-of-hospital

_ cardiac arrest.

Design, Setting, and Patients Prospective, randomized controlled trial of consecu-
tive adult patients with out-of-hospital nontraumatic cardiac arrest treated within the emer-
gency medical service system in Oslo, Norway, between May 1, 2003, and April 28, 2008.

Interventions Advanced cardiac life support with intravenous drug administration
or ACLS without access to intravenous drug administration.

Main Outcome Measures The primary outcome was survival to hospital dis-
charge. The secondary outcomes were 1-year survival, survival with favorable neuro-
logical cutcome, hospital adrission with return of spontaneous circulation, and qual-
ity of CPR (chest compression rate, pauses, and ventilation rate),

Results Of 1183 patients for whom resuscitation was attempted, 851 were included;
418 patients were in the ACLS with intravenous drug administration group and 433 were
in the ACLS with no access to intravenous drug administration group. The rate of sur-
vival to hospital discharge was 10.5% for the intravenous drug administration group and
9.2% for the no intravenous drug administration group (P=.61), 32% vs 21%, respec-
tively, (P<.001) for hospital admission with return of spontaneous circulation, 9.8% vs
8.1% (P=.45) for survival with favorable neurological outcome, and 10% vs 8% (P=.53)
for survival at 1 year. The quality of CPR was comparable and within guideline recom-
mendations for both groups. After adjustment for ventricular fibrillation, response inter-
val, witnessed arrest, or arrest in a public location, there was no significant difference in
survival to hospital discharge for the intravenous group vs the no intravenous group (ad-
justed odds ratio, 1.15; 95% confidence interval, 0.69-1.91).

Conclusion Compared with patients who received ACLS withoutintravenous drug ad-
ministration following out-of-hospital cardiac arrest, patients with intravenous access and
drug administration had higher rates of shori-term survival with no statistically signifi-
cant improvement in survival to hospital discharge, quality of CPR, orlong-term survival.

Trial Registration clinicallrials.gov Identifier: NCT00121524

JAMA, 2009,302(20):2222-2228
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tration. Drug administration includes
time-consuming factors like establish-
ing intravenous access, preparation, and
administration of drugs and saline,
thereby potentially removing focus from
good-quality CPR. There are recent re-
ports of poor-quality CPR and proto-
col adherence among professional CPR
providers,""* and some consider intu-
bation and intravenous access more im-
portant than giving good-quality chest
compressions.'? With inadequate CPR
quality, effects of drugs administered
peripherally also may be diminished or
absent.'” Because there are no random-
ized controlled studies showing im-
proved survival to hospital discharge
with any drugs routinely adminis-
tered during CPR, we concluded such
a study was warranted.

In this prospective, randomized con-
trolled trial of intravenous drug admin-
istration during out-of-hospital car-
diac arrest, we compared outcomes [or
patients receiving standard ACLS with
intravenous drug administration {con-
trol) and patients receiving ACLS with-
out intraveneus drug administration
(intervention).

METHODS

The city of Oslo has a single-tiered
" emergency medical service system ad-
ministered by the Oslo University Hos-
pital for a population of 540 000. On
weekdays between 7:30 AM and 10:00
pM, an ambulance staffed by 2 para-
medics and an anesthesiologist funec-
tions on the same level as the regular
paramedic-staffed ambulances, Unil
January 2006, ACLS was performed ac-
cording 1o the International Guide-
lines 2000,'* with the modification that
patients with ventricular fibrillation re-
ceived 3 minutes of CPR before the first
shock and between unsuccessful se-
ries of shocks.!® The Furopean Resus-
citation Council Guidelines for Resus-
citation 2005'® were implemented in
January 2006, incorporating this same
modification of 3-minute periods of
CPR. Defibrillators in manual imode are
used and endotracheal intubation is
standard for securing the airways. Two
ambulances are rontinely dispatched for

©2009 American Medical Association. All rights reserved.

INTRAVENOUS DRUG ADMINISTRATION FOR CARDIAC ARREST

suspected cardiac arrest. The physician-
staffed ambulance is dispatched when-
ever available,

All hospitals in Oslo have goal-
directed postresuscitation protocols in-
cluding therapeutic hypothermia re-
gardless of initial rhythm or arrest
eliology.'” A prehospital 12-lead elec-
trocardiogram is routinely transmit-
ted to the cardiologist on call after re-
turn of spontaneous circulation
{ROSC). If coronary angiography is in-
dicated [or possible percutanecus coro-
nary intervention, patients are trans-
ported directly from the scene to 1 of
2 university hospitals {Oslo Univer-
sity Hospital, Ullevaal and Rikshopita-
ler) with this capacity 24 hours per day.

Study Design and Recruitment

All patients older than 18 years with
nontraumatic, out-of-hospital cardiac
arrests between May 1, 2003, and April
28, 2008, were randomized by ambu-
lance personnel on-site. Simple ran-
domizaiion occurred directly after am-
bulance personnel confirmed the
cardiac arrest and then opened the
sealed envelopes provided by the in-
vestigators. Patients were randomized
1o receive either ACLS with access to
intravenous drug administration {in-
travenous group) or ACLS without ac-
cess 1o intravenous drug administra-
tion (no intravenous group}. In the no
intravenous group, intravenous ac-
cess was to be established 5 minutes af-
ter ROSC, and drugs could then be
given if indicated. ‘

Exclusion criteria were (1) cardiac
arrest witnessed by ambulance crew he-
cause these patients almost always have
an intravenous needle in place at the
time of the cardiac arrest, (2) resusci-
tation initiated or interrupted by phy-
sicians outside of the ambulance 1eam,
or (3) cardiac arrest induced by asthma
or anaphylactic shock (which were the
last criteria added in October 2006).
The study was approved by the re-
gional ethics committee. Informed con-
sent for inclusion was waived as de-
cided by this committee, but was
required from survivors with 1-vear fol-
low-up.

Equipment and Data Collection
Standard defibrillators (LIFEPAK 12
Physio-Control, Medironic, Red-
mond, Washington) were used. Elec-
trocardiograms with transthoracic im-
pedance signals from these defibrillators
were routinely transferred 1o a server
at the National Competence Center for
Emergency Medicine (Oslo, Norway)
following cardiac arrest. Utstein car-
diac arrest forms'® routinely com-
pleted by paramedics were submitted
to the study superviser along with a
copy of the ambulance run sheet. Au-
tomated, computer-based dispatch cen-
ter time records supplemented ambu-
lance run sheets with regard 1o response
intervals. For admitted patients, addi-
tional hospital records were obtained.

All trial data were docwmented ac-
cording to the Utstein style." The pri-
mary end point was survival to hospi-
tal discharge. Secondary outcomes were
1.year survival, survival with favor-
able neurological outcome (using ce-
rebral performance categories from 1
0 4),'"® hospital admission with ROSC,
and quality of CPR (ie, chest compres-
sion rate, pauses, and ventilation rate}.
The study was monitored annually with
interim analysis by an external re-
searcher who did not reveal any re-
sults to the investigators.

Data Processing

Data from each case were viewed and
annotated using CODE-STAT 7.0
(Physio-Control, Medtronic) for detec-
tion of ventilations and chest compres-
sions by changes in transthoracic im-
pedance, Written information from
patient report forms and locally adapted
Usstein style forms were compared with
typical changes in CPR patterns as
shown using CODE-STAT 7.0. Initial
rhythm assessment registered on pa-
tient report forms were confirmed by
these electrocardiographic recordings
if possible. Time without spontaneous
circulation, time without compres-
sions during time without spontane-
ous circulation (hands-off 1ime), pre-
shock pauses, compression rate and
actual number of compressions, and
ventilations per minute were calcu-

{Reprinted) JAMA, November 25, 2009—Val 302, No. 20 2223
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Contains Nonbinding Recommendations

21 CFR 50.24 APPENDIX A
The text of 21 CFR 50.24 appears below:

Subpart B--Informed Consent of Human Subjects Sec. 50.24, Exception from informed consent
requirements for emergency research.

(a) The IRB responsible for the review, approval, and continuing review of the clinical investigation
described in this section may approve that investigation without requiring that informed consent of all
research subjects be obtained if the IRB (with the concurrence of a licensed physician who is a member
of or consultant to the IRB and who is not otherwise participating in the clinical investigation) finds and
documents each of the following:

(1) The human subjects are in a life-threatening situation, available treatments are unproven or
unsatisfactory, and the collection of valid scientific evidence, which may include evidence
obtained through randomized placebo-controlled investigations, is necessary to determine the
safety and effectiveness of particular interventions.

(2) Obtaining informed consent is not feasible because:

(i) The subjects will not be able to give their informed consent as a result of their medical
condition;

(i1) The intervention under investigation must be administered before consent from the
subjects’ legally authorized representatives is feasible; and

(iii) There is no reasonable way to identify prospectively the individuals likely to become
eligible for participation in the clinical investigation.

(3) Participation in the research holds out the prospect of direct benefit to the subjects because:
(i) Subjects are facing a life-threatening situation that necessitates intervention;
(ii) Appropriate animal and other preclinical studies have been conducted, and the
information derived from those studies and related evidence support the potential for the
intervention to provide a direct benefit to the individual subjects; and
(ii1) Risks associated with the investigation are reasonable in relation to what is knoth
about the medical condition of the potential class of subjects, the risks and benefits of
standard therapy, if any, and what is known about the risks and benefits of the proposed

Iintervention or activity.

{4) The clinical investigation could not practicably be carried out without the waiver.
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(5) The proposed investigational plan defines the length of the potential therapeutic window
based on scientific evidence, and the investigator has committed to attempting to contact a
legally authorized representative for each subject within that window of time and, if feasible, to
asking the legally authorized representative contacted for consent within that window rather than
proceeding without consent. The investigator will summarize efforts made to contact legally
authorized representatives and make this information available to the IRB at the time of
continuing review. '

(6) The IRB has reviewed and approved informed consent procedures and an informed consent
document consistent with 50.25. These procedures and the informed consent document are to be
used with subjects or their legally authorized representatives in situations where use of such
procedures and documents is feasible. The IRB has reviewed and approved procedures and
information to be used when providing an opportunity for a family member to object to a
subject's participation in the clinical investigation consistent with paragraph (a)(7)(v) of this
section.

(7) Additional protections of the rights and welfare of the subjects will be provided, including, at
least:

(i) Consultation (including, where appropriate, consultation carried out by the IRB) with
representatives of the communities in which the clinical investigation will be conducted
and from which the subjects will be drawn;

(ii) Public disclosure to the communities in which the clinical investigation will be
conducted and from which the subjects will be drawn, prior to initiation of the clinical
investigation, of plans for the investigation and its risks and expected benefits;

(iii) Public disclosure of sufficient information following completion of the clinical
investigation to apprise the community and researchers of the study, including the
demographic characteristics of the research population, and its results;

(iv) Establishment of an independent data monitoring committee to exercise oversight of
the clinical investigation; and

(v) If obtaining informed consent is not feasible and a legally authorized representative is
not reasonably available, the investigator has committed, if feasible, to attempting to
contact within the therapeutic window the subject's family member who is not a legally
authorized representative, and asking whether he or she objects to the subject's
participation in the clinical investigation. The investigator will summarize efforts made to
contact family members and make this information available to the IRB at the time of
continuing review.

(b) The IRB is responsible for ensuring that procedures are in place to inform, at the earliest feasible
opportunity, each subject, or if the subject remains incapacitated, a legally authorized representative of
the subject, or if such a representative is not reasonably available, a family member, of the subject's
inclusion in the clinical investigation, the details of the investigation and other information contained in
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the informed consent document. The IRB shall also ensure that there is a procedure to inform the
subject, or if the subject remains incapacitated, a legally authorized representative of the subject, or if
such a representative is not reasonably available, a family member, that he or she may discontinue the
subject's participation at any time without penalty or loss of benefits to which the subject is otherwise
entitled. If a legally authorized representative or family member is told about the clinical investigation
and the subject's condition improves, the subject is also to be informed as soon as feasible. If a subject is
entered into a clinical investigation with waived consent and the subject dies before a legally authorized
representative or family member can be contacted, information about the clinical investigation is to be
provided to the subject's legally authorized representative or family member, if feasible.

(c) The IRB determinations required by paragraph (a) of this section and the documentation required by
paragraph (e) of this section are to be retained by the IRB for at least 3 years after completion of the
clinical investigation, and the records shall be accessible for inspection and copying by FDA in
accordance with 56.115(b) of this chapter.

(d) Protocols involving an exception to the informed consent requirement under this section must be
performed under a separate investigational new drug application (IND) or investigational device
exemption (IDE) that clearly identifies such protocols as protocols that may include subjects who are
unable to consent. The submission of those protocols in a separate IND/IDE is required even if an IND
for the same drug product or an [DE for the same device already exists. Applications for investigations
under this section may not be submitted as amendments under 312.30 or 812.35 of this chapter.

(e) If an IRB determines that it cannot approve a clinical investigation because the investigation does not
meet the criteria in the exception provided under paragraph (2) of this section or because of other
relevant ethical concerns, the IRB must document its findings and provide these findings promptly in
writing to the clinical investigator and to the sponsor of the clinical investigation. The sponsor of the
clinical investigation must promptly disclose this information to FDA and to the sponsor's clinical
investigators who are participating or are asked to participate in this or a substantially equivalent clinical
investigation of the sponsor, and to other IRB's that have been, or are, asked to review this or a
substantially equivalent investigation by that sponsor.
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APPENDIX C
SUGGESTED FLOW CHART FOR 50.24 STUDIES

(This is a graphic representation of one way to fulfill requirements for studies conducted under 21 CFR
50.24. Alternative approaches may also be used.)

Clinical investigator (CI} submits study involving an exception from informed consent to the IRB. {Submission includes study
protocol, informed consent docurnent, procedures for contacting LARs or family members, and plans for community consultation &
public disclosure.*)

S

Cl/Sponsor revise submission. IRB reviews submission according to its SQPs, and in particular, for elements required by

3 21 CFR 50.24(a) and (b). Are all elements present?
No Yes l l

s
+ IRB reviews community censultation plans** (21 CFR 50.24(a)(7)(i)). Are plans adequate? | —————| Yes

Cl/sponsor revise community
consultation plan. 4+— No

F 3

Community consultation activities occur, CI
provides community feedback to IRB.

4

IRB determines if study is appropriate for
community and decuments decision in IRB
meeting minutes,

Yes, but study and/or IC needs
modification.

' A l
Sponsor notifies FDA and other -+

IRBs and Cls involved in this or CI/Sponsor revise study and/or IC

substantially similar studies. r accordingly.
Yes
CONTINUED ON NEXT PAGE

*The investigation plan for the study, community consultation plans and public disclosure plans
may be revised one or more times based on feedback received during the IRB’s review and the
community consultation/public disclosure process
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SUGGESTED FLOW CHART FOR 50.24 STUDIES
(Continued from Previous Page)

(This is a graphic representation of one way to fulfill requirements for studies conducted under 21 CFR

50.24. Alternative approaches may also be used.)

[RB reviews public disclosure plans** N
» | (21 CFR 50.24(a)(7)(ii)). Are plans adequate?
CI/Sponsor revise plans for public -« No
disclosure and resubmit. L

Public disclosure takes place. CI provides
disclosure information that was used to IRB.

disciosed to the study sponsor.

IRB sends information/documents that were

\ Sponsor sends information disclosed 1o FDA
for inclusion in Public Docket 955-0158.

mmmv—bl Study does not proceed.

IRB finds and documents that a
DMC has been established for the l
study;
CI begins enrolling subjects. Study is d—Aqu IRB reviews study
completed.

h 4

Y

Cl/Sponsor provide plans for public disclosure of study results to IRB.

1

IRB reviews post-study public disclosure plans (21
CFR 50.24(a)(7)(iii). Are plans adequate?

CI/Sponsor revise plans for public disclosure of study results. |<—— 1—‘

r

Public disclosure takes place. CI provides disclosure

' information and documents that were used to the [RB.

IRB sends information/documents that were
disclosed to the study sponsor.

**]RB review of community consultation and public 955-0158.
disclosure plans may be concurrent OR sequential,

Sponsor sends information
and documents to FDA for
inchusion in Public Docket
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Opinion 8.085 - Waiver of Informed Consent for Research in Emergency Situations

The current state of emergency medicine and research has resulted in the application of standard
treatments that often have not been scientffically evaluated for safety and effectiveness and may
render unsatisfactory outcomes. Given the insufficiency of standard freatment alternatives, it is
appropriate, in certain situations and with special safeguards, to provide experimental freatments
without obtaining the informed consent of the subject. However, in order to protect the rights and
welfare of the subjects, several conditions must be met:

(1) This type of research is limited to emergency, life-threatening situations, and may involve only
experimental treatments that are ready for trials involving human subjects.

(2) The subject must lack the capacity to give informed consent for participation in the research.

(3) The window of opportunity for intervention must be so narrow as to make obtaining surrogate
consent unfeasible.

(4) Obtaining prospective informed consent for the protocol must not be feasible (e, the life
threatening emergency situation couid not have been anticipated).

(5) The experimental treatment must have a realistic probability of benefit equal to or greater than
standard care.

(6) The risks associated with the research should be reasonable in light of the critical nature of the
conditions and the risks associated with standard treatment.

(7) Where informed consent is waived, subjects or their representatives must be informed as soon
as possible about inclusion in the study and asked to consent to further participation. Subjects, or
their representatives, may choose to discontinue participation at any time after being fully informed
about the possible consequences. Additionally, if the patient dies while participating in the research
protocol, the patient’s family or representative must be informed that the patient was involved in an
experimental protocol.

(8) Community input should be sought prior to approval of the protocol, and public disclosure should
be made of study results. Fair randomization of research subjects should be given thorough
consideration. Moreover, an independent data monitoring board should be established to oversee
the ongoing trial. I, V)



CEJA Report 1 — A-97
Waiver of Informed Consent for Emergency Room Research

INTRODUCTION

Emergency medicine involves the treatment of a highly diverse and critically ill population
of patients. A number of physicians consider many standard treatments for emergency
conditions to be inadequate. Efforts to assess new treatments in this field are uniquely
constrained by the limitations on consent for research participation by seriously
incapacitated patients. Treatment of many severe emergency conditions, including
myocardial infarction, stroke, head injury and hypothermia, must rely on long-established
practices which produce less-than-satisfactory results in many patients. The American
College of Emergency Physicians notes that “we have an obligation to ensure that the
American public receives the benefit of improvement in acute care medicine. Such
improvement can only come about through continued biomedical research into the causes of
and treatments for injury and illness.”

Research involving human subjects requires obtaining informed consent from patients or
their surrogate decision-makers prior to enrollment in any clinical trial. This is designed to
safeguard patient autonomy and protect vulnerable populations from assuming undue research
risks. Existing federal regulations had allowed an Institutional Review Board (IRB) to approve
a waiver of informed consent only when the research involved minimal risk. Investigators,
arguing that this limitation unduly hinders scientific advance, petitioned the federal
regulatory agencies (/.e., the Food and Drug Administration (FDA) and Department of Health
and Human Services (HHS)) to revise their stance. The FDA. released proposed rules in the
fall of 1995 and final regulations on October 2, 1996.

To date, the American Medical Association has endorsed application only of standard
treatment in emergency cases when consent cannot be secured for clinical investigation.” In
this report, the Council recognizes the need for improved emergency ireatments and
acknowledges the considerable safeguards that investigators and regulators can put in place to
make emergency research involving human subjects, in the absence of informed consent, safe
and effective. Initially, it is important to distinguish between research conducted on
emergency patients, and the use of emergency treatment. The latter is permitted in most
cases — emergency situations constitute an established exception to informed consent
requirements. The former, research involving emergency patients, is the concern of this
report.

CURRENT STATE OF EMERGENCY MEDICINE

Emergency care, by its very nature, sometimes involves poor odds for recovery from a
serious event. The efficacy of standard therapies often has gone unproven because of the
great challenge involved in designing a protocol to assess them. Physicians have become
increasingly frustrated with treatment modalities resulting in generally poor outcomes. Some
have even adopted innovative treatment methods independently of any opportunity to assess
them. In one instance, an IRB was forced to reject a randomized clinical trial comparing
high-dose epinephrine with standard-dose epinephrine in cardiac arrest, even though some of
the clinicians in the institution were already using the high-dose “test product” on a regular
basis.” Given the public’s high expectations for the medical profession in this context, it is
essential that a good means is sought for both assessing present standard treatments and
developing new improved ones.

In addition to its urgent nature, emergency care differs from other forms of care in many
important ways. The array of conditions encompassed by this field is diverse, including
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cardiac arrest, severe head injury, stroke, drug overdose and other catastrophic medical
events. Several different practice environments exist, from out-of-hospital emergency
response settings, to hospital emergency departments, to inpatient hospital units. In
addition, patients receiving this care almost never have an established relationship with the
physician providing the care. The often instantaneous response required of emergency
physicians places them in the unique position of presuming that all possible treatment should
be provided. Traditionally, life-saving treatment in the event of an illness or injury which
incapacitates the patient is assumed to be in compliance with patient preferences.

PAST PROFESSIONAL AND REGULATORY REQUIREMENTS

Emergency research involves a small but crucial portion of the clinical research currently
being conducted. Consistent with its concern for the individual patient and its objection to
enrolling patients in research against their will, the Council on Ethical and Judicial Affairs has
stated that: “Where emergency treatment is necessary, the patient is incapable of giving
consent, and no one is available who has the authority to act on the patient’s behalf, consent
for standard treatment only is assumed.”™

Emergency clinicians, researchers and institutional review boards (IRBs} have long called for
revision of federal guldehnes which failed adequately to recognize the unique situation of
emergency research.’ Previous guidelines from the FDA and HHS were too incongraous w1th
one another to make research possibilities clear to those reviewing proposed protocols.®

FDA guidelines allowed for the emergency use of a test article (7.e., experimental treatment)
— waiving both the consent requirement and prospective IRB review (retrospective approval
is required) — when 1) the subject is confronted by a life threatening situation, 2) informed
consent cannot be obtained, 3) there is no time to obtain surrogate consent, and 4} there is
no approved alternative treatment available that provides an equal or greater likelihood of
saving the subject’s life.” This does not constitute authorization to conduct a research study,
but only permits a single use of an intervention (although in theory there may be multiple
“single-uses™). Because these regulations were designed for emergency treatment situations,
they were not applicable to most research involving emergency patients. In the latter
situation, although the standard treatment may have an equal or greater possibility of saving
the subject’s life, the experimental treatment may have the potential to greatly increase the
subject’s level of functioning (condition 4). For example, the standard (reatment may have a
50% chance of saving the subject’s life, but a 90% chance that the subject will be severely
disabled. The experimental treatment may have an equal or lower chance of saving the
subject’s life, but offer only a 60% possibility that the subject will be severely disabled. This
balancing of risks (greater chance to live with lower functioning vs. less chance to live, but a
high level of functioning associated with survival; or extremely low chance of survival vs.
unknown chance of survival) is exactly the kind of thing the subject or surrogate is supposed
-to consider when making a decision about entering the study. In the absence of informed
consent, the question raised by this policy is whether researchers can presume consent under
certain circumstances. For instance, can researchers apply a “reasonable person standard” in
deciding which risks potential subjects would agree to?

Unlike the FDA rules, the: HHS policy did not allow any waiver of prospective IRB approval,
but did allow a waiver of informed consent requirements when 1) the research involved no
more than minimal risk, 2) the rights and welfare of the subjects would not be adversely
affected, 3) the research could not be carried out without the waiver, and 4) the subjects would
be informed after participation.® This position reflected a balance between the need for
advances in scientific knowledge, and protection of individual invielability. Thus, where
minimal risk was involved, the regulations were in effect allowing subjects to be enrolled
without informed consent, whether or not a reasonable person would have agreed to
participate. Since the risks were small, the need for scientific advance in this context was



thought to outweigh autonomy concerns. In fact, one could argue that most people (or the
hypothetical reasonable person) would agree to minimal risk research, and thus that this was
just another case of presumed consent.  Although the rule seemed straightforward on its face,
it was more difficult to apply than first appears. Minimal risk was incurred when “the
probability and magnitude of harm or discomfort anticipated in the research [were] not
greater in and of themselves than those ordinarily encountered in daily life or during the
performance of routine physical or psychological examinations or tests.”” No additional
guidance was given on how to establish which risks are ordinarily encountered in daily life
(e.g., the probability and magnitude of the risks associated with driving a motor vehicle are
quite high), nor whose life we should consider (e.g., a critically ill patient who may be
exposed to a number of high risk treatments on a daily basis, or the average non-ill person).
Notwithstanding the lack of explanation regarding “minimal risk™, many researchers and
clinicians felt that the severe conditions and treatments represented in emergency medicine
were Incompatible with this concept. Therefore neither the FDA rules nor the HHS
guidelines nor some combination of the two, since they actually appeared to be incompatible
with each other, allowed for research with emergency subjects.

Moreover, agency clarification of the rules surrounding waiver of informed consent were
somewhat inconsistent. The National Institutes of Health (NIH) and FDA both halted studies
due to concerns over the consent process.m In contrast, in July 1995, the Secretary of HHS
approved a waiver of existing rules for the National Acute Brain Injury Study, funded by the
NIH. Although the study involved greater than minimal risk, the secretary recognized that
the research was of such importance as to exempt the trial from the usual requirements."’
Also, in 1990, the FDA approved a waiver for military combat circumstances, allowing the
use of investigational drugs in circumstances when obtaining informed consent is unfeasible
and withholding the treatment would be contrary to the best interests of the military
personnel.'”> Additionally, in 1994, the FDA permitted enrollment of incompetent patients
in a high risk trial of polyethylene glycol-conjugated superoxide dismutase treatment for
severe closed head injury without any explanation for the apparent exception to the waiver
rules.”® The inadequacy of the past rules not only resulted in inconsistent judgments by the
regulatory agencies, but also forced the research establishment to develop creative
justifications for granting approval to emergency research protocols.

Unsatisfied with the ambiguous existing guidance, researchers and IRBs began to develop their
own paradigms within which they could assess proposed research modalities. Adherence to
the principle of deferred consent, where a proxy would authorize continued participation in
the protocol subsequent (o the patient’s enrollment, prevailed for several years, permitting
some research to go forward. More recently, the term “ratification” has been applied to
reflect this reasoning more genuinely. In 1993, however, the NIH Office for the Protection
of Research Risks (OPRR) discredited this rationale by questioning its legality. In a letter to
IRB chairs, OPRR reiterated its policy of prospective informed consent for research
participation and referenced the language of the waiver provision as the only exception. It
also declared that deferred consent or ratification did not constitute informed consent under
the HHS regulations.'*

Other methods of meeting the regulatory informed consent requirements have been
proposed. One possibility, advance consent, involves securing permission for research
participation in the event of future incapacitation. This proposal may seem unwieldy, but
might be supported by widespread completion of advance directives documenting preferences
on such research. However, this is likely to be hindered by the fact that only a relatively
small percentage of the population complete an advance directive, as well as by the need to
indicate with a high degree of specificity the type of research in which one would be willing to
participate. Moreover, generic advance directive legislation is designed for use in directing
future treatment and thus may not apply to the research context. Alternatively, there may



be research particular to a specific condition for which the patient population in a given
geographic area could be targeted for advance consent. This, however, is more likely to work
with non-emergency research where it is easier to identify the target population. Another
option is to require consent for potential critical research upon hospital admission.”*  This
may allow some emergency research to occur (e.g., that which is done in pre-specified
inpatient units) but would exclude many emergency patients. Obtaining advance consent
from the majority of emergency patients, who by definition are unlikely to have anticipated
an emergency event, would require some mechanism for widespread authorization. In theory,
integrated health plans could solicit preferences for emergency research participation in the
course of enrolling patients. However, given the present difficulties in providing full
information on health plans to new enrollees, it may be unlikely that the discerning of
research preferences will be given a high priority. Even if it were, the informed consent
might be compromised by the circumstances. In general, then, advance consent is an
impractical means of surmounting the informed consent difficulties in this context. Proxy
consent, although a more accepted means of achieving consent, is also problematic. Proxy
consent often cannot be secured within the short time before the research treatment is
necessary. Such consent is also not always reliable since there is evidence that relatives may
be more cautious about consent to unproven treatment than the actual patient would have
been upon presentation of treatment alternatives.'®

NEW REGULATIONS

On October 2, 1996, new regulations were put forth by FDA creating an exception from
informed consent requirements when:
(1) subjects are in a life-threatening situation, available treatments are unproven or
unsatisfactory, and a controlled investigation is necessary;
(2) obtaining informed consent is not feasible;
(3) research participation offers the possibility of direct therapeutic benefit to the
subjects;
(4) the investigation could not practicably be carried out without the waiver; and
(5) additional protections of the rights and welfare of the subjects are provided."”

An IRB must be assured that each of the conditions is met. Moreover, a licensed physician
who is not involved in the investigation must concur with the IRB’s approval of the waiver
of informed consent. Addition protections must include, at minimum, community
consultation prior to IRB approval, public disclosure of intent to begin the study and of
results following completion of the study, creation of an independent data monitoring
committee to oversee ongoing research, and provision of an opportunity for family members
to object to the subject’s participation.'® HHS has issued an assurance that researchers who
comply with the FDA regulations will not be in violation of HHS regulations. Moreover,
future revisions of the HHS regulations will be congruent with the new guidelines.

ETHICAL ARGUMENTS

The ethical debate surrounding waiver of informed consent for research participation is based
upon a concern with protecting patient autonomy. The prospect of enrolling critically ill
patients into research protocols without explicit consent certainly raises concerns about
exploiting certain vulnerable populations in pursuit of scientific data. Indeed, in every group
of individuals enrolled in research without explicit consent, it is likely that some would have
wanted only standard treatment. However, many standard treatments in the realm of
emergency medicine are inadequate and untested. In this situation, there may be new
treatments which, though also unproven, offer the prospect of improved therapy. In such
instances, where the comparative efficacy of the standard and experimental treatments is



unknown, it may be appropriate to randomize patients to one treatment or another in a
clinical trial.

The argument can be made that a reascnable patient presented with less than good outcomes
from standard treatment or unknown outcomes from experimental treatment would choose
to have the opportunity for the experimental treatrment. In fact, it has been argued that
depriving these emergency patients of the experimental treatment because of their inability
to consent or give timely proxy consent is discriminatory, preventing this vulnerable group
from receiving the best available potential treatment, There is also concern that the
unproven standard treatments may, in fact, be harmful. The Belmont Report noted that the
principle of beneficence supports research that “makes it possible to avoid the harm that
may result from the application of previously accepted routine practices that on closer
investigation turn out to be dangerous.”°

For this argument to be valid, it is essential that any experimental treatment undergoing
clinical trials is anticipated to be at least on par with the standard treatment. The existence
of clinical equipoise is essential to any research, but more vitally in cases involving waived
informed consent for participation.?' Clinical equipoise has been described as existing
“whenever at least a reasonable minority of medical professionals believe the experimental
treatment would be as good as, or better than the standard treatment.”* Establishing that
equipoise exists between standard treatment and an experimental treatment can be a
challenge. One good example of the tenuous balance of risks and benefits is trials of tissue
plasminogen activator (t-PA) for acute ischemic stroke.” In perhaps the most
comprehensive study conducted thus far, investigators found that patients who received t-PA
were at least 30 percent more likely to have minimal or no disability at the end of a three
month period than those who received the placebo. However, the value of this impressive
benefit was challenged by a high rate of symptomatic intracerebral hemorrhage in cases where
t-PA was administered — 6.4 percent of patients compared with 0.6 percent of patients

~ receiving placebo. Earlier studies of t-PA treatment had been stopped prematurely because of
an unacceptable rate of hemorrhage. In this instance, substantial benefits over standard
treatment were accompanied by increased risk of a high magnitude.

To what risks is it permissible to expose an unknowing subject? As noted previously, the
regulations referred to “minimal risk.” The new rules refer to “reasonable risk,” a concept
which depends on what is known about the experimental treatment, the alternative
treatments, and the medical condition.”* Other commentators, including the Coalition
Conference of Acute Resuscitation and Critical Care Researchers (hereinafter “Coalition”),
call for the use of a category of so-termed “appropriate incremental risk,” which is defined as
“any potential risk associated with participating in the research protocol relative to the
natural consequences of the medical condition, or any potential risk associated with receiving
the experimental treatment relative to receiving the standard treatment for the medical
condition,”* This balancing of risks and benefits particular to a clinical situation is the crux
of the justification for permitting more than minimal-risk research without consent. In
¢ssence, the patient’s prognosis must be so unfavorable that the potential harms associated
with the investigational agent are not much greater than the possible outcome ffom either
the standard treatment or no treatment (e.g., death or severe disability). Thus if the standard
treatment involves high risk, or even if with treatment there is a high risk of death or
disability from the medical condition, then a high-risk investigational treatment may be
applied.

REQUIREMENTS FOR WAIVER

Patients in emergency situations are among the vilnerable populations requiring special
research protections. In order for this population to be eligible for research participation



without consent the Council requires the following: First, the subject must enter into the
critical emergent state suddenly and unexpectedly. If the physician could have anticipated
the emergent state (because the subject was critically ill) and thus would have had time to
obtain advance consent to research but failed to, consent cannot be waived.”® Physicians
should make efforts to discuss appropriate research options with patients while they still have
decision-making capacity. Second, the experimental treatment must have a realistic
possibility of benefit at least equal to or greater than standard care. Only where equipoise
exists should individuals be deprived of potentially beneficial treatment, or subjected to
potential risk of harm. Third, the subject must lack the capacity to give consent. Fourth, the
window of opportunity in which to apply the experimental treatment must be so narrow as to-
preclude obtaining proxy consent. Fifth, the risk associated with the research should be
reasonable in light of what is known about the critical nature of the medical condition and the
possible alternative treatment options. Sixth, the proposed treatment must be at a sufficient
stage of investigation that it is appropriate for use in human trials. Seventh, the research in
question must not have been able to be carried out without the informed consent waiver.

Finally, despite the informed consent waiver, the subjects, or their legally authorized
representatives, must be informed of their inclusion in the protocol and consent obtained for
continued participation as soon as possible after the intervention. The subject, or the proxy,
should be assured that he or she may withdraw from the study without repercussions for care,
In an instance where withdrawal from the protocol might endanger the subject, the
investigator should take steps to ensure that the subject or proxy is instructed about the
potential harms and possible alternative treatments so that the decision to withdraw is fully
informed. In addition, when a subject dies in the course of the traumatic event, whether or
not the death is thought to be related to the research, surviving relatives must be informed
that the patient had been enrolled in a research protocel. Previous studies have shown that
individuals and their families generally are grateful for having been included in emergency
research. It is important to make this disclosure, regardless of the outcome of the particular
treatment, since trust in the profession‘could be undermined by later discovery of
participation. ‘

INSTITUTIONAL SAFEGUARDS

It is the responsibility of the investigator to ensure that all ethical requirements are met.
Although not all research is covered by the federal regulations that require IRB oversight, the
Council strongly recommends that all investigators and institutions develop similar
committees to review and approve investigational protocols. In addition, where informed
consent requirements will be waived, there should be community input prior to the initiation
of the trial. Sources for input might include local public officials and community groups, in
addition to members of identifiable populations most likely to be eligible for the research.

An independent data monitoring board should be created to assess the ongoing research. This
body would track preliminary study data evaluating whether the risks involved are greater
than anticipated, or whether the resulting benefits do not justify the risks.”” Discrepancies
from initial estimates of risks or benefits may result in modification of protocol design or
termination of the trial.

CONCLUSION

The general public has high expectations regarding the quality of care to be provided in an
emergency medical event. The Coalition Conference of Acute Resuscitation and Critical
Care Researchers states: “Patients deserve and expect modern, safe, and effective medical
care when they are acutely ill or injured. We believe the public desires advances in acute
emergency and critical care and understands that research is required to improve medical



care.”® The current state of emergency medicine and research has resulted in the
application of standard treatments that often have not been scientifically evaluated for
safety and effectiveness and may render unsatisfactory outcomes. Given the insufficiency of
standard treatment alternatives it is appropriate, with certain safeguards, to provide
experimental treatments without obtaining the informed consent of the subject. However, in
order to protect the rights and welfare of the subjects several conditions must be met.

RECOMMENDATIONS

The Council makes the following recommendations with respect to waivers of informed
consent for emergency research:

1) The proposed research may be conducted only in emergency, life-threatening situations,
and only when the experimental treatment is ready for trials involving human subjects.

2) The subject must lack the capacity to give informed consent for participation in the
research.

3) The window of opportunity for intervention must be so narrow as to make obtaining
surrogate consent unfeasible.

4) Obtaining prospective informed consent for the protocol must not be feasible (i.e., the
life-threatening emergency situation could not have been anticipated).

5} The experimental treatment must have a realistic possibility of benefit equal to or greater
than standard care,

6) The risks associated with the research should be reasonable in light of the critical nature
of the condition and the risks associated with standard treatment.

7) Where informed consent is waived, subjects or their representative must be informed as
soon as possible about inclusion in the study and asked to consent to further participation.
Subjects, or their representatives, may choose to discontinue participation at any time after
being fully informed about the possible consequences. Additionally, if a patient dies while
participating in the research protocol, the patient’s family or representatives must be
informed that the patient was being treated with an experimental protocol.

8) Community input should be sought prior to approval of the protocol, and public disclosure
should be made of study resuits. Fair randomization of research subjects should be given
thorough consideration. An independent data monitoring board should be established to
oversee the ongoing trial.
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Informed consent is a vital part of ethical research. In emergency health care research environ-
ments such as ambulance services and emergency departments, it is sometimes necessary to
conduct trial interventions or observations without patient consent. At times where treatment
istime critical, it may be impossible or inappropriate to seek consent from next of kin, Emergency
medicine is one of the few areas where the process of informed consent can he waived to allow
research to procesd without patient consent. This article will explore the ethics of informed
consent in the prehospital emergency research context. This will include an overview of current
Australian guidelines for ethical research, and recent changes in law internationally which have
affected the conduct of interational emergency health research. An overview of the ethical
reasoning behind the waiver of informed consent in emergency research is presented, also ad-
dressing issues relating to emergency health research such as proxy consent, unconscious patients,
and patient decision making capacity. The unusual circumstances encountered in the prehospital
ambulance environment will also be discussed, including the dependent and coercive relationship
between patients and ambulance professionals, and & lack of alternatives for care and transport
for patients who refuse consent. The conflict arising from differences in medical culture and
values between patients and healih care professionals will also briefly be discussed. It will be
argued that, while emergency care research should not require informed consent due to the re-
strictions of time and dependent nature of the relationship between patient and health profes-
sional, emergency health researchers still have a responsibility to consider the patients’ perspect-
ive when considering the ethical issues of an emergency research project, particulary in the
prehospital environment.

A health emergency is a situation where a patient requires health care in a timeframe
restricted by impending ill health or death. This often begins in the ‘prehospital’ environ-
ment such as in the patient’s home, or in a public place. Health emergencies in the pre-
hospital environment sometimes involve Ambulance Paramedics, who provide front line
emergency health care with limited resources.
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The area of emergency health research is a very important one because, when a health
condition becomes time critical, early intervention and improved medical care has a
higher potential to improve patient health outcomes, including reducing morbidity
{Herlitz 2002). It is important, howeves, to remember that emergency patients are highly
dependent on medical care and, as such, are a vulnerable population with diminished
autonomy deserving extra protection {Biros et al. 1995}, Emergency patients may face
several additional areas of vulnerability in terms of langnage, age, gender, culture or
disability (Moreno et al, 1998). It is important to note that this article pertains to informed
consent for inclusion in research, not consent for medical treatment. Informed consent
for medical treatment in the Australian context is addressed in a recent publication by
an Australian paramedic (Steer 2007).

Prehospital research comes in many forms and in many settings. Areas of research
relating to ambulance paramedics involve trialling health care interventions and drugs,
clinical trials, social and behavioural research and the epidemiological examination of
health records. According to the international Cochrane Collaboration which registers
and indexes research protocols and meta-analyses, the volume of emergency health re-
search being conducred has increased exponentially over the past twenty years, resuiting
in the establishment of the Cochrane Prehospital and Emergency Health Field to specific-
ally address this field of research (Cochrane Collaboration 2010). A common research
consideration In any type of emergency health study is the issue of informed consent.
Even simple studies using de-identified medical records or observation of patient beha-
viours with no researcher interaction can still threaten the privacy of the patient in some
cases (Office of the Health Services Commissioner 2002), and call into question the duty
of care of providers of health care to inform the patient of any situational factors which
threaten the patient’s autonomy and rights to privacy.

This article will explore the issues of informed consent for research in emergency
health situations. The process of informed consent will be explored, including the role
of patient, carer and community consent, and decision making capacities of those parties
involved. This article aims to examine the issues surrounding informed consent in the
emergency health field from a patient, researcher and healthcare provider perspective to
offer some insight into the conduct of emergency health research in Australia.
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GUIDELINES FOR ETHICAL RESEARCH INVOLVING HUMANS IN
AUSTRALIA

The guidelines for research ethics in Australia are well documented and used by human
research ethics committees when considering research project proposals for ethics approv-
al. Section Four of the National Statement on Ethical Conduct in Research Involving
Humans (Commonwealth of Australia 2007) considers research involving persons highly
dependent on medical care and includes the areas on emergency, neonatal, intensive care,
terminal care and unconscious patients, all of which may be applicable to the emergency
healthcare context. The guidelines for ethical research are very clear on the research
project requirements the committee needs to consider. These are briefly prefaced below.

The opening section of Chapter One clearly states for a Human Research Ethics
Committee (HREC) to approve any proposed research project in including any of these
emergency health participants, the project must fulfil a set of four major requirements:

1. RESEARCH MERIT: The project must be of significant potential merit. This is the
first key factor affecting research project approval. The burden of participation
must be outweighed by the potential benefit of the study.

2, JUSTICE: although it may seem unfair to conduct research on people who are in
emergency care situations, where the research merit principle is fulfilled, there must
be fair access to participation opportunities.

3. RESPECT: where communication is impaired it may be possible to offer information
and seek consent in a non verbal or non-written way.

4,  BENEFICENCE: The benefit of the research must justify any risks of harm or dis-
comfort to participants. Furthermore, in the section 4.4.6; which addresses the be-
neficence principles specifically for emergency care research, the guidelines state
that the nature of emergency health research means that informed consent may not
be possible, therefore a waiver of consent can be granted by committees where the
research merit principle is fulfilled and there is a reasonable expectation of benefit
of the study.

If these research conditions are considered by a HREC and it is decided thar the
project has merit and has been designed to align with these ethical principles, The Na-
tional Statement also includes a guide for ethics committees considering a waiver of in-
formed consent for research proposals on this population, and then a process for those
projects given a waiver of informed consent to follow: '
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Section 2.3.4: Waiver of Consent

2.3.5 Only an HREC may grant waiver of consent for research using
personal information in medical research, or personal health informa-
tion, Other review bodies may grant waiver of consent for other re-
search.

2.3.6: Before deciding to waive the requirement for consent (other
than in the case of research aiming to expose illegal activity), an HREC
or other review body must be satisfied that:

a) involvement in the research carries no more than low risk to parti-
cipants;
b) the benefits from the research justify any risks of harm associated

with not seeking consent;

c} it is impracticable to obtain consent {for example, duve to the
quantity, age or accessibility of records);

d) there is no known or likely reason for thinking that participants
would not have consented if they had been asked;

¢) there is sufficient protection of their privacy;
f) there is an adequate plan to protect the confidentiality of data;

2) in case the results have significance for the participants’ welfare
there is, where practicable, a plan for making information arising from
the research available to them (for example, via a disease-specific

website or regional news media);

h) the possibility of commercial exploitation of derivatives of the data
or tissue will not deprive the participants of any financial benefits to
which they would be entitled;

i) the waiver is not prohibited by State, federal, or international [aw.

(Commonwealth of Australia 2007, 24).

These ethical guidelines show clear opportunity for emergency health research to be
approved by ethics committees, even in situations where consent to participate cannot
or will not be given. This is referred to as a waiver of informed consent, which can only
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be granted in specific situations, including medical emergency {Irvine et al. 2002) and in
the interests of public health, for example quarantine sitvations, where individual
autonomy is superseded by community need (Foex 2001).

Once a waiver is granted by an ethics committee, the research must follow a process
to minimise the potential harm of not seeking consent. Where a research project seeks
consent from the patient or patient’s proxy (including histher next of kin or legal repres-
entative), the researcher must take steps to minimise the risk of stress or emotional impact
affecting the participant’s ability to understand the information or provide consent. The
researchers must also ensure that the reiationship between people dependent on care and
their carers does not impact the decision to participate, Where the researcher is also the
treating health professional consent for research should be sought by another independent
person.

Where consent is not being sought from the participant or histher legal representative,
then a waiver of informed consent should only be granted where: it is reasonable to believe
the patient would normally have consented, all risks to the participant are minimised,
and the project is not culturally or morally controversial. Where the project is a health
intervention, the research may only be offered a waiver of informed consent where the
research has a reasonable possibility of benefit compared to standard care and the risk
of participation 1s justified by the potential benefit, and inclusion is not contrary to the
interests of the patient. If all these conditions are fulfilled then an ethics committee can
grant HREC approval with a waiver of informed consent, provided that the participant
or their legal representatives are informed of their inclusion after their participation, and
offered the opportunity to consent to their inclusion, and offer the option of withdrawal
without any reduction in care.

THE ETHICAL CONSIDERATIONS OF THE WAIVER OF INFORMED
CONSENT FOR EMERGENCY HEALTH RESEARCH

The ethics of the decision to waive informed consent is based upon the balance of bene-
ficence (seeking the best health outcome for patients), whilst still respecting patient
autonomy (represented in their right to make their own decisions about treatment and
participation in research). However, there is some merit to the argument that if a patient
cannot consent to participation, then the research should be conducted with another
participant group or in another setting which allows consent (Moscati 2002). There is
also the possibility of a HREC approving a two stage consent procedure, where researchers
can seek preliminary consent to participate despite the patient’s inability to offer full in-
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formed consent, and then seek a confirmation of informed consent at a later stage when
the patient or legal representative has had time to make an informed choice.

The Australian ethical guidelines for research involving humans in emergency health
outlined above ensure that the ethical principle of beneficence is maintained, by allowing
research which is reasonably likely to be of equal or greater benefit than the standard
treatment (for example, where the intervention’s benefits may be demonstrated in animal
studies but not yet demonstrated in humans) to proceed, without delaying implementing
the intervention to attempt to get patient consent. Conducting emergency health research
whilst still respecting patient autonomy in the form of informed consent is constrained
by two factors; the potential impairment of the patient’s decision making capacity and
the need to deliver the research intervention in the shortest time possible. Additionally,
the desire to waive consent in emergency health also acknowledges that asking for patient
consent in medical emergencies could be seen to be an unfair burden on an already vul-
nerable patient (Kowey and Ornato 2000). The decision making capacity of any patient
experiencing a health emergency can be affected by many factors, including medication,
stress, emotion, and the illness or injury that has caused the emergency. A recent article
which examined the ethics of informed consent for medical treatment by ambulance
paramedics presented six major barriers to informed consent for medical treatment in
the prehospital environment (Steer 2007) which are also faced when seeking informed
consent for research participation. In brief, these are summarised as extreme time pressure,
extreme emotion, information deprivation, resource limitations, conflict at the scene (for
example between paramedics and patients, but also between family members and patients)
and impaired judgement. These unique circumstances mean that informed consent in the
prehospital emergency ambulance environment needs to be specifically addressed as a
different set of circumstances to the in-hospital emergency environment, which generally
has greater ability and resources to assess and manage patients, additional support to
include carers in the decision making process and is and less dependent on one medical
practitioner.

The unique prehospital emergency health research situation has resulted in a recent
extensive modification of the waiver of informed consent laws in emergency health re-
search in the US (United States Government Printing Office 2000} to restrict emergency
research without patient consent. This presumes that emergency patients as a population
can give informed consent, and if they cannot, then they are ineligible to be included in
research studies. This is based on the logical presumption that not all ambulance cases
have patients with impaired consciousness, and some may therefore be eligible to offer
informed consent. To consider whether patients can give informed consent, the process
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of informed consent must be explored in the context of a health emergency. To be con-
sidered true informed consent, five key elements must be present (Foex 2001).

The first key element of informed consent is a disclosure of the information about
the proposed trial, including possible positive and negative outcomes. This is difficult to
do in a timely manner, and delays the implementation of the research intervention while
it is explained. This is a concern in emergency health research, as the ‘window of oppor-
tunity’ for some interventions is restricted by the progress of the patient’s condition. Due
to the extreme pressure of time encountered in many prehospital cases, {Steer 2007),
using explanatory statements in emergency health research is not always feasible. Fur-
thermore, exactly how much information the patient needs to be given to understand
the risks and benefits of the proposed research has been debated (Braunack-Mayer 2002).
Patient education has been explored in chronic and preventative health situations, and
even when patients were informed about their life threatening health situations in a non
emergency environment, their understanding and tendency towards compliance can still
be problematic (Campbell et al. 1935). Therefore simply giving potential participants
an information sheet about a proposed trial may not supply them with sufficient know-
ledge about the proposed research project. Knowledge levels and patient preferences
about informed consent to participate in research were investigated in a small Swedish
study of 31 heart attack patients. The study found that despite extensive informed consent
processes during the trial’s enrolment, two weeks after the trial began the participants
had retained little understanding of the trial and their participation. When asked about
their preferred informed consent procedure, patients wanted a concise verbal explanation
with family present, rather than written information and signed consent, and were con-
cemed about having to sign papers whilst acutely ill or medicated. Patients and carers
also preferred medical professionals to make clinical decisions for them, and found the
consent procedure was a further burden in a time of great anxiety. This research suggests
that even when consent is informed, the understanding and retention of information by
both patients and legal representatives, particularly while patients are acutely unwell or
medicated, was compromised. Despite these barriers to the full disclosure of information,
improvement of information delivery to a simple, understandable format would enrich
the provision of information to patients and may allow consent for inclusion in a research
trial to be sought where research concepts are relatively uncomplicated, Alternatively,
it may also be possible for patients to consent to a deferral of their decision to a medical
professional. In some respects, this would seem a paternalistic approach to health care
decision making, however, the patient has the right to choose to defer their medical de-
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cisions to a medical professional, or at least seek guidance to support their decision
making.

The second key element of informed consent is comprehension of the information.
Comprehension is usually confirmed by asking the patient to explain the information
back to the researcher. Accurate comprehension depends on the researcher’s ability to
present the information in an unbiased manner. The language used to explain research
concepts can be coercive, even when efforts are made to present all options even-handedly.
For example, there has been some discussion in the literature about whether patients
understand the concept of probability, which they confuse with possibility. For example,
patients may prefer to believe that if the risk of death is 0%, they will be in the surviving
50%, technically known as ‘optimistic bias’ (Ji et al. 2004).

There is, therefore, some doubt whether patients can compare the risks and benefits
of a trial intervention. In addition to understanding the risks and benefits, emergency
health research usually involves complex medical and research language and understanding
—such as a ‘placebo controlled trial’. Even the potential for patients to confuse trearment
with research, and the degree to which they overlap in a health emergency environment
{Adams et al. 1992) can confuse patients. Asking patients to understand these complex
medical research concepts during a health emesgency is not only unfair, but will take
time and may cause the patient additional distress. Therefore this research indicates that
patients have the potential to confuse treatment and research and misinterpret, and
therefore misunderstand, information related ro emergency health research, Comprehen-
sion of information again comes down to simple information, clear explanation and
opportunity to develop an understanding of the rescarch, the potential risks and benefits
and the patient’s role as a voluntary participant. Adequate comprehension of all these
concepts in the prehospital environment may be obtainable in the alert competent patient,
however, there is limited time for consideration of all the factors and limited time also
impacts on the opportunity for the patient to reflect on whether or not they truly wish
to be involved.

Whether patients want to be involved in decision making in health emergencies was
partially investigated in a survey of resuscitation consent with hospitalised patients. Of
the 152 patients surveyed, 80% believed that the patients should have a say in end of
life decisions, and 20% feit that it was the responsibility of the medical staff. Within the
same study, 511 health care professionals were surveyed and 93% reported they believed
patient should have a say in end of life decisions (Kerridge et al. 1998). These results are
supported by other research (Chan 2004). These differences between medical professionals
and patients show that the opinions of medical professionals do not always concur with
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that of the patients. A qualitative survey compared physicians and patients views of
medical risks, and found patients were willing to accept a low risk outcome of death,
whereas physicians were not (Davis et al. 1996).

Whether deferral of decision mal&ing to health care providers is appropriate has been
further investigated via an examination of conflicts between paramedics and patients.
Within the prehospital health emergency environment, conflicts between patients and
paramedics arose in 14.4% of 607 observed cases {Adams et al. 1992). A conflict was
said to have occurred when the paramedics® perceived obligations were in conflict with
the patients’ wishes, Major areas of conflict were refusal of treatment or transport (27%)
threatening circumstances (19%]), limitation of resuscitation (14 %), patient competence
(17%), resource allocation (10%), confidentiality (§%) and truth telling {3%): The study
concluded that the paramedics used a paternalistic approach ro patient ¢are but tended
to err on the side of beneficence. A hypothetical example of this would be if paramedics
wanted to convince the patient of the benefits of a particular outcome, such when they
preferred to transport a patient with cardiac chest pain to a hospital with a cardiac care
facility, when the patients wished to go to a smaller local hospiral they are more familiar
with. Conflicts between paramedic and patient are further complicated by the potential
for liability, for example, for a patient taken to the smaller regional hospital at his or
her own request, which could not provide adequate cardiac care, so that the patient died,
in which case the paramedics could be considered negligent in their duty of care to the
patient (Adams et al. 1992). These reported conflicts between medical staff and patients
-reflect the underlying priorities of paternalistic style of care, beneficence and autonomy,
and further support the waiver of informed consent in emergency research in terms of
seeking better health outcomes for patients. However it is also clear that patients wish
to have a say in their emergency health care, and that the medical perspective of benefi-
cence, manifested in prolonging life at all costs, is not always what the patient desires.

The third element of informed consent is volaniariness. The voluntariness of informed
consent in a health emergency is subject to several limitations, one of which is the potential
for coercion. A health emergency is very frightening, and a conscious patient will con-
template the implications of the situation. People in general will hope for a positive
outcome of a health emergency, making them vulnerable to coercion in the form of false
hope (Simpson 2004). Because there is a more desirable outcome, people will generally
believe that preferred outcome will occur for them, as shown in a study of patients suf-
fering from life threatening cardiac illnesses (Cooper et al. 1999). In medical health
emergencies, patients are highly dependent on medical care from paramedics, and
therefore patients may feel that receiving health care depends on them complying with
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the paramedics’ requests. The potential for a dependent or coercive relationship is made
even greater by the stress and emotional response to a health emergency and with reduced
time to consider all options presented, therefore impinging on the voluntariness of consent.
Unlike the in-hospital environment, there are no alternatives to ambulance paramedics
secking consent. The in-hospital environment allows for a research nurse or hospital
staff member unrelated to treatment to approach patients or carers to seek consent to
minimise this bias. The lack of alternative sources for emergency health care and transport
to hospital make voluntariness problematic in the prehospital emergency health research
setting.

The fourth element of informed consent requires that patients are deemed competent
to make the decision. Patient decision making capacity is not routinely assessed in ambu-
lance and paramedic practice, only level of conscicusness. The Australian ethical guidelines
above state that unconscious patients should be excluded from emergency research except
for ‘minimally invasive observational research, or in research designed both to be thera-
peutic for them and to improve treatment for the condition from which they suffer’
(section 4.4.8, page 62). This policy guideline may exclude from research patients who
are most at risk from death and impairment and who may therefore most likely to benefit
from research (particularly in palliative care, where research trials are sometimes not
able to promise a therapeutic benefir for the patient). It can therefore be argued that this
stance sacrifices beneficence in the interests of respecting autonomy. There are many
such illnesses that involve a loss of consciousness {such as diabetes, trauma, cardiac arrest,
resuscitation, asthma, palliative care), all of which are important research areas, and
moreover, these are the patients and populations most likely to benefit from optimisation
of medical care (Olson 1994).

Excluding patients who are unconscious from emergency health research is also
fraught with assumptions about consciousness and consent. The first issue is the definition
of unconsciousness. In the Victorian Ambulance Clinical Practice Guidelines (Metropol-
itan Ambulance Service and Rural Ambulance Victoria 2001, 2009), and the Australasian
Triage Scale (Australasian College of Emergency Medicine 2000), used in all Australian
hospital emergency departments, the Glasgow Coma Score is used to determine the level
of unconsciousness. The scale ranges from 1-15, with fifteen being completely alert and
awake, and a score of seven being classified as unconscious. This scale alone indicates
that there are varying levels of consciousness, so how conscious do patients need to be
before they are capable of providing informed consent? Consciousness alone does not
necessarily mean that patients are competent to make decisions abont treatment or par-
ticipation in research trials. It could be argued that paramedics could make an assessment
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of decision making capacity, however, to date validated measures of decision making
capacity generally only assess memory recall, and have been misused in research for the
purposes of legal liability rather than assessing understanding (Welie 2001). The assess-
ment of decision making competence has already been identified as a kéy opportunity
for improvement in the ambulance paramedic skill set (Steer 2007). If decision making
competence cannot be assessed in emergency health patients, then there is no assurance
that participants were indeed competent to consent to their inclusion in research, and
therefore their consent is invalid.

Finally, if participants have achieved zll the previous steps in the process of informed
consent, they must then decide whether to participate in the research trial, and have their
consent recorded appropriately. To give valid consent, the researcher must be sure that
patients understood that they had a choice whether or not to participate, and that declin-
ing to participate means that they will get standard treatment. In most cases, consent is
indicated by signing a form, however, in some situations, this is not feasible. It is possible
to seek unwritten consent; however, one complicating factor of unwritten consent is
cultural differences in body language. For example, in many Asian countries, nodding
implies that the person has heard and understood what has been said, and is used to
prompt the conversation partner to keep talking, whereas in Australia, nodding indicates
agreement, and can be interpreted as consent {Mkhize 2004). Therefore consent processes
must be free of cultural or language biases, which can be assured with good research
design and supporting documentation.

As previously argued, none of the five elements of informed consent are able to be
adequately guaranteed in the prehospital health emergency environment. Successfully
navigating the whole process of informed consent takes time, and therefore it could be
argued even attempting this process is not appropriate for research in the prehospital
health emergency situation at all due to the potential for delayed patient care and the
impact of additional stress on an already vulnerable patient. If information provision
and comprehension could be assured, and appropriate vehicles for recording consent
could be developed, then three of the five elements of informed consent could be attained.
However, the fact remains that the prehospital environment is uniquely impacted by the
extreme pressure of time {in some cases where minutes make a difference to patient’s
health ourcomes (Steer 2007), inability of paramedics to assess decision making compet-
ence, and a heavily dependent and coercive relationship between the paramedic and the
patient.

So do we simply refuse to seek consent from patients for prehospital based emergency
research? On one hand, it scems futile, as clearly, true informed consent cannot possibly
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be obtained in most cases. How then can the patient’s perspectives be considered without
gaining informed consent in emergency health situations?

Alternatives to patient informed consent have been offered in different types of in-
hospital research, such as retrospective or deferred consent. Even these options still involve
conducting research on patients without their consent, and therefore still does not respect
the patients’ autonomy any better than the waiver of informed consent {Foex 2001).
Some may argue that proxy consent may be suitable for gaining informed consent of
family members for patients to participate in research trials. The Australian ambulance
Clinical Practice Guidelines do not allow acceptance of proxy consent unless the patient
is a minor or the proxy has an enduring power of attorney {Adams 1993). There is some
dispute about whether proxies can make decisions for patients in health emergencies,
when research has shown the majority of family members could not consent to resuscit-
ation research due to their highly emotional state and the time required to impart under-
standing of the research trial and its implications within an appropriate clinical timeframe
{Hsieh et al. 2001). Despite this, research also shows that when surveyed about consent
for resuscitation, patients believe family members are an important resource in decision
making (Kerridge et al. 1998). From the perspective of patient autonomy, gaining consent
from a proxy does not improve patient autonomy, as the patients are still not in control
of their own health, unless the proxy has been given a power of attorney by the patient.
Furthermore, the concept of proxy consent is based on crucial assumptions; firstly, that
the proxy will make better decisions on the patient’s behalf than will medical professionals,
and secondly, that the proxy has the patient’s best interests at heart. In some cases, neither
of these assumptions will be correct.

The international perspective on informed consent may offer some solutions to this
ethical dilemma. Unfortunately, international guidelines on informed consent in health
emergency research are inconsistent; both internationally and within individual states,
health care systems, research ethics committees and hospitals (Edwards et al. 2004). In
the US, approval for research is usually given in the form of case by case approvals, based
on research protocols submitted to a Homan Research Ethics Committee for approval
prior to research commencement. Although the US used to subscribe to a waiver of in-
formed consent system for all emergency health research, similar to the Australian system,
the US federal government has extensively modified the guidelines about what fypes of
projects are eligible for the waiver of informed consent (United States Government
Printing Office 2000). There has been some suggestion of using a deferred/retrospective
consent system (Kowey and Ornato 2000), however, this systems has the same legal li-
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ability issues as the waiver of informed consent, and on that basis is unlikely to be ap-
proved.

The UK and Europe are experiencing the same issues with informed consent and
legal liability, however, they have moved towards a community consent approach. This
entails appointing a panel of survivors/carers/patients that approve the research in prin-
ciple, and therefore offer community based consent. The US based regulations also require
that community input should be sought prior to approval of the research proposal
{American Medical Association 2003), and that results be made publicly available at the
conclusion of the trial. No clauses in the Australian ethical guidelines require community
consultation or transparency of results. A community based consultation and consent
process would add a tier to the informed consent process to provide some element of
patient involvement in the process of emergency health research, which is currently almost
completely absent in the waiver of informed consent process.

Community based consent would have to be gained from a representative sample of
people with extensive personal experience in dealing with the illness or situation being
researched. At present, human research ethics committees do require lay members,
however, these people are not necessarily experienced in the matter being considered,
and may possess little more knowledge about the illness than is presented to them by the
researchers, Therefore it is important for the community directly involved in the iliness
or situation to be consulted, which could be in the form of the support associations,
survivor support groups, or patients and their families or carers themselves. Use of
community based consultation would give the patients a voice in the emergency research
process, currently absent in Australia.

In conclusion, it has been determined through careful examination of the informed
consent process that informed consent does not seem a feasible research process in pre-
hospital health emergencies due mostly to the issues of limited time and patients’ ques-
tionable decision making capacity, even when conscious, due to the extreme anxiety and
distress common to emergency health situations. This waiver of consent is supported in
Australia by the National Statement on Ethical Conduct in Research Involving Humans
{Commonwealth of Australia 2007), with the exception of unconscious persons in some
cases. Within paramedic practice, paternalistic styles of care focusing on beneficence are
most often used approaches to patient care, which conflicts with the principle of autonomy
for patients.

One possible solution which has been identified internationally is the use of community
consent procedures to allow some patient consultation and promote the importance of
the patient’s perspective when considering a research trial. It is the responsibility of a
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Human Research Ethics Committee to assess a research proposal to determine it is of a
high standard and is consistent with ethical research guidelines, however it is ultimately
the researcher’s responsibility to ensure research is conducted ethically; to maximize the
benefits, whilst minimizing the risks and respecting the patient and carer perspectives.

These ethical research issues are common to all forms of medical research. The pre-
hospital and emergency care setting is a research situation where patients are particularly
vulnerable to violation of their rights. These issues are relevant to all research which re-
quires informed consent, in addition to research where the participant and proxy under-
standing of the possible outcomes and potential harm is questionable. Most of all, these
issues affect anyone who may one day find themselves in the emergency health situation,
or having to make decisions about health on behalf of others.
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