
Letters to the Editor

Dead donor rule and organ
procurement

To the Editor:
Dr. Pleacher and colleagues present a

report on the impact of pediatric dona-
tion after cardiac death in their hospital
(1). They state that once a patient is ap-
neic, pulseless, and unresponsive for a
minimum of 2 mins, the pediatric inten-
sive care unit attending declares death. In
almost all Western countries, organ do-
nation after death is based on the “dead
donor rule” (2), which means that organ
procurement is only possible after formal
determination of death of the donor. The
authors refer to a statement of the Amer-
ican Medical Association, which was
amended in June 2005 (3). In this most
recent recommendation of the American
Medical Association, there is no mention
of the duration between cardiac arrest
and the declaration of death. Second, for
declaring an organ donor dead, the death
of the brain is paramount. In most West-
ern countries, laws permit physicians to
diagnose death based on irreversible loss
of defined functions of the brain. The
standard used to declare death before or-
gan procurement is the neurologic stan-
dard. In the state of brain death, the liv-
ing heart and presence of circulating
blood are of no importance in declaring
the patient death. Most important is the
irreversible cessation of functions of the
brainstem (brainstem death). However,
in most countries, additional brain func-
tion testing is needed to prove “whole
brain death.” When a patient, for exam-
ple, shows some electroencephalographic
activity, or some residual spontaneous
respiration or a single brainstem reflex,
he or she is not dead. Death of the brain
is a process and not a moment. Plum and
Posner state: “Under clinical circum-
stances, total ischemic anoxia of the ce-
rebral cortex lasting longer than about 4
mins starts to kill brain cells, with the
neurons of the cerebral cortex and the
cerebellum first” and “In man, severe dif-
fuse ischemic anoxia lasting 10 mins or
more begins to destroy the brain” (4).
However, functional recovery of the

whole brain in a normothermic patient is
not reasonable beyond the 5-min bound-
ary after cardiac and circulatory arrest.
There is no therapy yet identified that
consistently reverses normothermic car-
diac arrest of �5 mins to complete recov-
ery in patients (5). The 5-min boundary
of normothermic ischemia is, to our best
of knowledge, still a valid statement in
2009. This makes that, when taking seri-
ously the dead donor rule and the state-
ment that brain is the essential organ in
the declaration of death, declaring a pa-
tient dead after 2 mins circulatory arrest
before organ procurement is not a valid
argument. In other words, these children
were close to (neurologic) death, but not
yet dead at the time their organs were
removed. There is still a scientific and
philosophical rationale for declaring a
human person dead at the moment his
brain is in a state of total brain failure.
When we take the position that the total
irreversible failure of the brain is of no
importance in the declaration of death,
then the only acceptable ethical course is
to stop procuring organs from brain dead
donors.
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The authors reply:
We appreciate the letter regarding our

paper (1) evaluating increased donation

after implementation of a donation after
cardiac death (DCD) pathway at our hos-
pital. The authors bring up the issue of
what defines death, which requires care-
ful thought, given the increasing chiasm
between potential organ transplantation
recipients and available donors. Efforts to
increase donation in recent years in the
United States has included support from
the federal government of DCD (2), do-
nation pathway that has been evaluated
and supported by leading medical bodies
(3–6).

For many physicians, DCD is new; how-
ever, organ donation in the early 1960s was
from what was then called nonheart-
beating donors. This ethical tension be-
tween donation needs and the mandate to
not cause harm led to the formulation of
the “dead donor rule,” the concept that it
is unethical to cause death by recovering
organs and unethical for cadaveric organ
procurement to precede death (4).
French physicians developed and imple-
mented a concept of “brain death” in
1966, which facilitated organ donation
among patients with permanent loss of
function of the entire brain. Expert pan-
els developed the neurologic criteria (7,
8), and the number of nonheart-beating
donors declined and virtually disappeared
because organ preservation and graft
function were worse compared with or-
gans donated from “brain dead” persons.

The most careful analysis and review
of what defines death was done by the US
President’s Commission in 1981 and was
entitled Defining Death: Medical, Legal
and Ethical Issues in the Determination
of Death (9). A primary goal of Defining
Death was to incorporate the emerging
practice of neurologic criteria for death
into the common practice of declaring
death based on cessation of cardiorespi-
ratory function. To this end, the Presi-
dent’s Commission focused on criteria
and tests to confirm brain death (10). To
enhance the uniformity of death statutes
in the United States, the Uniform Deter-
mination of Death Act was also proposed.
Although the letter writers treat the neu-
rologic criteria for death as unproblem-
atic, the President’s Council on Bioethics
recently released a white paper arguing
that new empirical findings require a re-
characterization of those criteria (11).
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It is desirable and logical for physi-
cians to apply the circulatory-respiratory
tests for death in a consistent way, re-
gardless of organ donor considerations.
The permanent cessation of circulation
and respiration is sufficient for physicians
to determine death because, in the ab-
sence of autoresuscitation or cardiopul-
monary resuscitation, those brain func-
tions will rapidly and inevitably cease
irreversibly and brain destruction will en-
sue (12). Alternatively, one can character-
ize the definition of death as the loss of
integrated functioning and the neuro-
logic and cardiorespiratory criteria as in-
dependent of one another. Such reason-
ing is the ethical foundation that DCD
can occur within the boundaries of the
dead donor rule.

However, the duration of asystole re-
quired to prove permanent cessation of
heartbeat remains controversial. Studies
of autoresuscitation which are, by nature,
observational and have not included in-
fants; however, current reports are that
65 secs is the longest observed period of
monitored asystole followed by autore-
suscitation (13). Reflecting this medical
uncertainty, medical bodies have dis-
agreed on the duration of asystole obser-
vation recommended to declare death
based on cardiorespiratory cessation. The
U.S. Institute of Medicine recommended
a minimum of 5 mins (14). The Ethics
Committee of the Society of Critical Care
Medicine endorsed waiting a minimum of
2 mins and a maximum of 5 mins based
on analysis of autoresuscitation data (4),
and more recently, the National Confer-
ence on Organ Donation after Cardiac
Death recommended a minimum of 2
mins of observation and recommended
against �5 mins (15). Our selection of 2
mins is consistent with these recommen-
dations. Conversely, the letter writer’s
proposed 5-min waiting period is not suf-
ficient to establish irreversible loss of
function of the entire brain, including
the brain stem (16).

Careful consideration of what defines
death is important, as the boundaries for
DCD are being tested by use of extracor-
poreal membrane oxygenation (17, 18)
after declaration of death and by proto-
cols used to procure cardiac donation af-
ter shortened periods of asystole observa-
tion (19). Clearly, this is an evolving
practice which further information and
studies may alter clinical practice and
societal acceptance. An upcoming status
report on cardiorespiratory criteria for
death and DCD will be published soon

and will reflect the current practice and
ethical debate (20).
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Study of hypothermia therapy after
pediatric cardiac arrest

To the Editor:
We would like to congratulate Meert

et al on their recent article reporting the
outcomes of a multicenter cohort study
of in-hospital pediatric cardiac arrest (1).
The objectives of this study were to de-
scribe patient characteristics and factors
that would help inform the design of a
randomized trial of therapeutic hypother-
mia after in-hospital cardiac arrest. This
study was also appraised in an accompa-
nying editorial (2). We recently published
a report of outcomes associated with the
use of therapeutic hypothermia after pe-
diatric cardiac arrest (3). Our outcomes
were remarkably similar to those of Meert
et al, despite differences in inclusion cri-
teria. In our study, a 2-yr, retrospective,
five-center study of 79 patients with car-
diac arrest, almost all (95%) of the pa-
tients had in-hospital cardiac arrests. We
included pediatric patients with cardiac
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arrest of at least 3-min duration and with
return of circulation for at least 12 hrs,
whereas Meert et al included patients
with a cardiac arrest of at least 1 min and
return of circulation for at least 20 mins.
In our study, the 30-day and 6-month
survival were 55.7% and 50.6%, respec-
tively, whereas the hospital survival was
48.7% in the Meert et al study.

We also reported that therapeutic hy-
pothermia was associated with higher
mortality, but was used in resuscitation
scenarios that are associated with greater
risk of poor outcome. When adjustment
was made for these risks, no statistically
significant differences in mortality were
found between patients treated with hy-
pothermia therapy and those treated
without. We concluded that the effective-
ness of hypothermia therapy was neither
supported nor refuted (3).

We strongly agree that randomized
controlled trials are needed to evaluate
rigorously the benefits and harms of hy-
pothermia therapy after pediatric cardiac
arrest. Based on our data, we calculated
that, given a mortality rate of approxi-
mately 40% in the normothermia group,
to detect an odds ratio of 2.0 with 80%
power and a two-sided � � 0.05, 165
patients in both arms would be required
(3). This is a significant undertaking,
given the heterogeneity of the pediatric
cardiac arrest population, and poses chal-
lenges in the timely recruitment and ran-
domization of patients for a prospective
study. Nonetheless, this is an extremely
important research question, that can
only be answered through rigorous trial
design, and as such, we thank the authors
of this paper for advancing knowledge on
this topic.
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The authors reply:

We appreciate the comments of Drs.
Doherty and Hutchison regarding our ar-
ticle (1). As our data were collected to
help plan a prospective trial of therapeu-
tic hypothermia after pediatric cardiac ar-
rest, we find their recently published ret-
rospective report on the use of
hypothermia after cardiac arrest in chil-
dren of great interest (2). In their report,
the use of hypothermia therapy was asso-
ciated with greater duration of cardiac
arrest, more resuscitation interventions,
higher postresuscitation lactate levels,
more frequent use of extracorporeal
membrane oxygenation, and higher mor-
tality. However, after adjusting for car-
diac arrest duration, extracorporeal
membrane oxygenation use, and propen-
sity scores, no differences in mortality or
adverse events between hypothermia and
normothermia groups were observed. We
strongly agree with Drs. Doherty and
Hutchison that a randomized controlled
trial to evaluate the benefits and harms of
therapeutic hypothermia after pediatric
cardiac arrest is urgently needed.

The Therapeutic Hypothermia after
Pediatric Cardiac Arrest (THAPCA) trials
will evaluate the effect of hypothermia on
survival and neurobehavioral outcomes
post cardiac arrest in children. Because
in-hospital and out-of-hospital pediatric
cardiac arrest differ substantially in terms
of prearrest characteristics, resuscitation
and postresuscitation interventions, and
hospital outcomes (3), two separate yet
simultaneous trials will be conducted for
children experiencing cardiac arrest in
these settings. The THAPCA trials are
funded by the National Heart, Lung and
Blood Institute of the National Institutes
of Health. Two established pediatric re-
search networks have joined forces to
conduct the THAPCA trials. These in-
clude the Pediatric Emergency Care Ap-
plied Research Network funded by the
Emergency Medical Services for Children
program and the Collaborative Pediatric
Critical Care Research Network funded by
the Eunice Kennedy Shriver National In-
stitute of Child Health and Human De-
velopment. The THAPCA trials opened to
patient enrollment September 1, 2009.
We anticipate that approximately 900
children will eventually be enrolled in the

THAPCA trials, which will include 30
clinical sites.

Important features of the THAPCA tri-
als include their explicit protocols for
both the hypothermia and normothermia
arms of the research, careful documenta-
tion of adverse events, and detailed lon-
gitudinal outcome measures to assess
neurobehavioral functioning. Parents
provide permission and children are ran-
domized to a treatment arm within 6 hrs
of return of circulation. Participants ran-
domized to hypothermia are cooled to
33°C (32°C–34°C) for 48 hrs duration
using Servo-controlled external thermo-
regulation blankets, then warmed to
36.8°C (36°C–37.5°C) over 16 hrs and
maintained in this range through com-
pletion of day 5. Participants randomized
to normothermia are kept at 36.8°C
(36°C–37.5°C) for 5 days, using the same
type blankets. Use of two core body tem-
perature monitoring probes and Servo-
controlled blankets help to avoid over-
cooling and fever—both of which may be
harmful in the postarrest state. The pri-
mary outcome is survival with good neu-
robehavioral status at 12 months post
arrest. The Vineland Adaptive Behavioral
Scales are used to provide a standardized,
quantifiable measure of neurobehavioral
outcome. Secondary outcomes include
change in the Vineland Adaptive Behav-
ioral Scales from baseline retrospective
assessment, neuropsychological evalua-
tions, and neurologic examination. Safety
end points include frequencies of infec-
tion and arrhythmias, need for blood
products within 7 days of arrest, and all-
cause 28-day mortality.

The THAPCA investigative team is
grateful for the many intensivists and
consultants who have contributed to the
design of these trials, and the site inves-
tigators and research coordinators who
are now actively recruiting patients. We
look forward to reporting our findings on
this important topic to the pediatric crit-
ical care community. For further infor-
mation about the THAPCA trials, please
see our website at www.THAPCA.org.
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The authors reply:
We would like to thank Catherine Pre-

issig and Mark Rigby for their additional
remarks in the January issue of PCCM
about our recent publication on manage-
ment of hyperglycemia in the pediatric
intensive care by implementation of our
glucose control protocol (1).

Today, our protocol is indeed the third
peer-reviewed description of an active ap-
proach to glycemic control in the pediat-
ric intensive care. Preissig et al (2) and
Vlasselaers et al (3) have recently pub-
lished their protocolized approach to
control hyperglycemia in critically ill
children. In addition, at this moment,
there is a large multicenter study in En-
gland investigating if strict blood glucose
control in pediatric intensive care units is
beneficial when compared to current
standard practices (Control of Hypergly-
cemia in Pediatric intensive care, CHiP
trial) (4).

There are some notable differences be-
tween the protocolized approaches to
control hyperglycemia that need to be
discussed. First, although our glucose
control protocol is designed for all ages
(same as the work of Vlasselaers et al and
CHiP trial), Preissig et al only use their
protocol for pediatric intensive care pa-
tients aged �6 months and weighing �5
kg. Second, different target ranges for
plasma glucose levels are being used:
4.4–7.7 mmol/L (80–140 mg/dL) by Pre-
issig et al, 2.8–4.4 mmol/L (51–80 mg/
dL) for infants aged 0–1 yr and 3.9–5.5

mmol/L (71–100 mg/dL) for children
aged 1–16 yrs by Vlasselaers et al, 4–7
mmol/L (72–128 mg/dL) in the CHiP trial
and 4–8 mmol/L (72–145 mg/dL) in our
study. Third, in the study by Preissig et al
and CHiP trial, no glucose intake ranges
are recommended, whereas we advocate
to start with a standard glucose regimen,
in children �30 kg: 4–6 mg/kg/min and
in children �30 kg: 2–4 mg/kg/min. In
the study of Vlasselaers et al, median glu-
cose intake on day 1 after admission was
only 3.5 mg/kg/min for infants �1 yr of
age and 2.8 mg/kg/min for children 1–16
yrs of age. Fourth, we start with an insu-
lin infusion rate depending on the exact
glucose level varying between 0.02 IU/
kg/hr and 0.05 IU/kg/hr, whereas the
other protocols use one or two starting
doses, which are considerably higher
than our insulin starting doses: 0.05 IU/
kg/hr by Preissig et al, 0.1 IU/kg/hr to 0.2
IU/kg/hr depending on initial blood glu-
cose level by Vlasselaers et al and CHiP
trial.

It should be further investigated
whether one or more of the above issues
are associated with early achievement of
normoglycemia, the prevalence of hypo-
glycemia (especially in infants), and most
importantly beneficial outcome. We
agree with Preissig and Rigby that hypo-
glycemic rates of 25%, as described in the
randomized control trial by Vlasselaers et
al, with the majority of hypoglycemias in
infants �1 yr (70 infants and 17 chil-
dren), raises concerns. With our ap-
proach, no hypoglycemia �2.2 mmol/L
(�40 mg/dL) occurred, and Preissig et al
also showed that, with their approach,
the occurrence rate of hypoglycemia was
very low (4%). At this moment, we have
treated 323 children with our glucose
control protocol, and an ad hoc analysis
of 7195 blood glucose samples showed
hypoglycemia of �2.2 mmol/L (�40 mg/
dL) in only 0.3% of the samples, corre-
sponding with 4% of the patients.

Furthermore, mean time until target
blood glucose level was 5 hrs with both
our and Preissigs’ approach. Concerning
the issue on how successful our approach
was to maintain the target glucose ranges
of 4 – 8 mmol/L (72–145 mg/dL), we
found in 50% of the patients a rebound

hyperglycemia with median blood glu-
cose levels of 8.9 mmol/L (162 mg/dL).
However, duration of this rebound was
relatively short with a median of 1 hr.
Interestingly, there is a marked discrep-
ancy between the duration of insulin
treatment in our group in comparison
with other studies. Although we only
treated patients for a mean of 2.1 days,
Preissig et al treated patients for 6.3 days
and Vlasselaers et al treated patients with
intensive insulin therapy throughout in-
tensive care stay for 5.5 days. This might
be due to the strict stopping criteria for
insulin administration in our protocol.

In conclusion, we agree with Drs. Pre-
issig and Rigby that it is important to
describe efficient protocols for glycemic
control in pediatric critically ill patients,
which do not increase the occurrence of
hypoglycemic events. Vlasselaers et al re-
ported a beneficial short-term outcome
in pediatric patients treated with inten-
sive insulin therapy. However, the major-
ity (75%) of their patients was admitted
after cardiac surgery, which means that
further research is necessary to establish
the beneficial effects of insulin therapy in
all disease categories affecting critically
ill children.

The authors have not disclosed any
potential conflicts of interest.

Jennifer J. Verhoeven, MD, Koen F. M.
Joosten, PhD, Intensive Care, Erasmus
MC-Sophia Children’s Hospital, Rot-
terdam, The Netherlands

REFERENCES

1. Verhoeven JJ, Brand JB, van de Polder MM, et
al: Management of hyperglycemia in the pedi-
atric intensive care unit: Implementation of a
glucose control protocol. Pediatr Crit Care
Med 2009; 10:648–652

2. Preissig CM, Hansen I, Roerig PL, et al: A
protocolized approach to identify and manage
hyperglycemia in a pediatric critical care unit.
Pediatr Crit Care Med 2008; 9:581–588

3. Vlasselaers D, Milants I, Desmet L, et al: In-
tensive insulin therapy for patients in paedi-
atric intensive care: A prospective, randomised
controlled study. Lancet 2009; 373:547–556

4. The CHiP trial. Available at http://www.
chip-trial.org.uk. Accessed October 1, 2009.

DOI: 10.1097/PCC.0b013e3181d2c61a

317Pediatr Crit Care Med 2010 Vol. 11, No. 2


