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Role of hypothermia in cerebral protection after cardiac arrest

Charles David Gomersall

Abstract

Two randomized controlled studies have shown coagulopathy (but not thrombolysis). In these pa-
a meaningful improvement in outcome in survivors tients the adverse effects of hypothermia (which in-
of out of hospital cardiac arrest who were treated clude arrhythmias, infection and coagulopathy) are
with therapeutic hypothermia. At present proof of more likely to, at least partially, offset the benefits.
benefit is restricted to those with persistent coma At present external cooling is the recommended
after out of hospital arrest due to ventricular fibril-  method of cooling but the use of rapid infusion of
lation or pulseless ventricular tachycardia. Impor-  cold intravenous fluids may be useful in patients with
tant exclusion criteria are shock and primary good respiratory function.
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Introduction

A number of therapies have been proposed in an attengutppression of free radical production, release of excita-
to decrease anoxic cerebral damage after cardiac arrésty amino acids or calcium shifts, all of which are asso-

Most of these have only been successful if applied primiated with reperfusion and can lead to cell death [4].

to cardiac arrest and none have been widely accepted in

clinical practice. Therapeutic hypothermia has been testetlman studies

in animals, with success, and two recent clinical trials

indicate that it is beneficial in patients who suffer an outA large multicentred European study recruited 275 pa-
of-hospital cardiac arrest due to ventricular fibrillationtients with witnessed out of hospital cardiac arrest [2].

[1,2]. Inclusion criteria were ventricular fibrillation or
pulseless ventricular tachycardia as the initial cardiac
Mode of action rhythm, presumed cardiac origin of the arrest, a 5-15

minute delay between collapse and attempted resusci-
The exact mechanism by which therapeutic hypothermtation by emergency medical personnel and restoration
results in reduced cerebral damage is unclear. In the nof-spontaneous circulation in <60 mins. Exclusion cri-
mal brain the cerebral metabolic rate for oxygen decreadesia included spontaneous hypothermia (<30°C), drug
by 6-7% for each 1°C decrease in temperature. Althoughduced coma prior to cardiac arrest, pregnancy, termi-
this might result in a reduction in the imbalance betweenal iliness, coagulopathy, response to verbal commands,
oxygen supply and demand in areas of ischaemic bragmnd hypotension or hypoxaemia after return of sponta-
mild hypothermia did not significantly reduce the cereneous rhythm and prior to randomization. All patients
bral metabolic rate for oxygen after cardiac arrest in dogsere sedated, paralyzed and mechanically ventilated.
[3]. Mild hypothermia may exert its beneficial effect by Those randomly assigned to the hypothermia group were

cooled to a target bladder temperature of 32-34°C for a

period of 24 hours from the start of cooling. This was
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within 4 hours. At 6 months significantly more patients
in the hypothermia group (55%) than in the normother-
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mia group (39%) had a favourable outcome (good réMethods of cooling
covery or moderate disability on the Pittsburgh cere-
bral-performance scale). Mortality was also lower irA number of different methods are available to cool pa-
the hypothermia group (41 vs. 55%). There was a trerignts. External methods such as application of cooling
to more complications, in particular pneumonia, bleedblankets, application of ice packs, use of wet towels
ing and sepsis, in the hypothermia group but the pr@nd fanning are simple but are slow in reducing core
portion of patients with any specific complication didtemperature. In the European study, which used a cool-
not differ between groups. ing mattress, the target temperature could not be
A similar Australian study randomized 77 patientsachieved in approximately 15% of patients and the
into hypothermia and normothermia groups [1]. Incluinterquartile range for the time to achieve the target tem-
sion criteria were ventricular fibrillation as the initial car-perature was 4-16 hours [2]. This may, however, be re-
diac rhythm, return of spontaneous rhythm in the fieldated to the decision not to use ice packs unless the tar-
and persistent coma. Exclusion criteria included age <Xt temperature was not achieved within 4 hours. Ani-
years, female aged <50 years (because of the risk of prégal data show that the sooner cooling is initiated after
nancy), cardiogenic shock and other possible causesreperfusion the better the outcome [5]. Therefore the
coma. For patients in the hypothermia group attempts benefit may be even greater than that shown by the stud-
cooling were initiated in the field and were continued fofes discussed above, if it is possible to cool patients more
12 hours after admission to hospital. The target wasrapidly. Rapid intravenous infusion of large volumes
temperature of 33°C within 2 hours of return of spontaef ice-cold (4° C) fluid may be a useful technique. Stud-
neous circulation. For both groups targets were set f&s have demonstrated a rapid fall in temperature fol-
arterial partial pressure of oxygen and carbon dioxiddéowing infusion of 30-40 ml/kg of crystalloid solution
mean arterial pressure, blood glucose and serum potayer 30 minutes in volunteers [6] and survivors of out-
sium. All patients received a bolus dose of lidocaine folof-hospital cardiac arrest [7]. In the latter study infu-
lowed by an infusion for 24 hours. Patients with an ECGion of cold fluid also resulted in an increased mean
suggestive of acute myocardial infarction and no corgrterial pressure, improved renal function and acid-base
traindication received thrombolysis, while those with arstatus. No patients developed pulmonary oedema but
ECG suggestive of ischaemia without infarction receivethere was a dramatic fall in oxygenation associated with
intravenous heparin. Again, significantly more patientgnfusion of the fluid. Other techniques which may be
in the hypothermia group than in the normothermia groupsed include use of extracorporeal and intravascular
had a good outcome (moderate disability or better) deooling devices [8]. The invasive nature and cost of these
spite more patients in the normothermia group receivingevices, however, are likely to restrict their use to a few
bystander cardiopulmonary resuscitation. At the time g$pecialized centres. Regardless of the method used for
hospital discharge 49% of patients in the hypothermieooling it is important to prevent shivering with the use
group and 26% of the normothermia group were modeof neuromuscular blockage and sedation [5].
ately disabled or better. The incidence of complications
was not reported. Although the randomization method
was sub-optimal (allocation was based on the day of tfgonclusion
month), the only important difference in baseline charac-
teristics was that more patients in the normothermia groudthough the mechanism by which hypothermia decreases
received bystander cardiopulmonary resuscitation.  cerebral injury after cardiac arrest remains elusive, data
Although these studies provide compelling evidencéom two randomized controlled trials shows that in a highly
of the benefit of therapeutic hypothermia after cardiaselected group of patients institution of mild hypothermia
arrest it should be noted that the proportion of patienfsore temperature 32-34°C is associated with lower mor-
eligible for inclusion was small. In the European studyality and a better neurological outcome. At present proof
3551 patients were screened to recruit 275 patients [@] benefit is restricted to those with persistent coma after
while in the Australian study only 84 suitable patient®ut of hospital arrest due to ventricular fibrillation or
were admitted to four centres over a period of 33 monthmulseless ventricular tachycardia. Although there is one
[1]. In addition the apparent lack of a significant differ-small study which was not restricted to patients with these
ence in complications between the hypothermia and nalhythms, 17 out of 22 patients had ventricular fibrillation
mothermia groups in the European study may simply b&nd the outcome was compared to historical controls [9].
a reflection of a study that was not powered to detectlaportant exclusion criteria are shock and primary
difference in the incidence of complications [2]. coagulopathy (but not thrombolysis). In these patients the
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adverse effects of hypothermia (which include arrhythmiaghe recommended method of cooling but the use of cold
infection and coagulopathy) are more likely to, at leashtravenous fluids may be useful in patients with good res-
partially, offset the benefits. At present external cooling iiratory function.
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