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BACKGROUND

In patients with traumatic brain injury, hypothermia can reduce intracranial hypertension. 
The benefit of hypothermia on functional outcome is unclear.

METHODS

We randomly assigned adults with an intracranial pressure of more than 20 mm Hg 
despite stage 1 treatments (including mechanical ventilation and sedation management) 
to standard care (control group) or hypothermia (32 to 35°C) plus standard care. In the 
control group, stage 2 treatments (e.g., osmotherapy) were added as needed to control 
intracranial pressure. In the hypothermia group, stage 2 treatments were added only if 
hypothermia failed to control intracranial pressure. In both groups, stage 3 treatments 
(barbiturates and decompressive craniectomy) were used if all stage 2 treatments failed 
to control intracranial pressure. The primary outcome was the score on the Extended 
Glasgow Outcome Scale (GOS-E; range, 1 to 8, with lower scores indicating a worse 
functional outcome) at 6 months. The treatment effect was estimated with ordinal lo-
gistic regression adjusted for prespecified prognostic factors and expressed as a com-
mon odds ratio (with an odds ratio <1.0 favoring hypothermia).

RESULTS

We enrolled 387 patients at 47 centers in 18 countries from November 2009 through 
October 2014, at which time recruitment was suspended owing to safety concerns. Stage 
3 treatments were required to control intracranial pressure in 54% of the patients in the 
control group and in 44% of the patients in the hypothermia group. The adjusted com-
mon odds ratio for the GOS-E score was 1.53 (95% confidence interval, 1.02 to 2.30; 
P = 0.04), indicating a worse outcome in the hypothermia group than in the control 
group. A favorable outcome (GOS-E score of 5 to 8, indicating moderate disability or 
good recovery) occurred in 26% of the patients in the hypothermia group and in 37% 
of the patients in the control group (P = 0.03).

CONCLUSIONS

In patients with an intracranial pressure of more than 20 mm Hg after traumatic brain 
injury, therapeutic hypothermia plus standard care to reduce intracranial pressure did 
not result in outcomes better than those with standard care alone. (Funded by the Na-
tional Institute for Health Research Health Technology Assessment program; Current 
Controlled Trials number, ISRCTN34555414.)
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I n Europe, traumatic brain injury is 
the most common cause of permanent dis-
ability in people younger than 40 years of 

age, with the annual cost exceeding €33 billion 
(approximately $37.5 billion in U.S. dollars).1,2 
Recent statistics show a 21% increase in the in-
cidence of traumatic brain injury during the past 
5 years — three times greater than the increase 
in population. Despite this, management of trau-
matic brain injury has been underrepresented in 

medical research as compared with other health 
problems.3 Consequently, there are few data to 
support the commonly used stage 2 interven-
tions (Fig. 1) for the management of traumatic 
brain injury,4-6 with even the use of intracranial-
pressure monitoring being debated.7

Hypothermia is one treatment option for this 
patient group.8-12 Some previous trials of early 
induction of prophylactic hypothermia have 
shown benefit, but the trials of hypothermia for 

Figure 1. Stages of Therapeutic Management and Trial Follow-up.

CSF denotes cerebrospinal fluid, EEG electroencephalographic, GOS-E Extended Glasgow Outcome Scale, ICU in-
tensive care unit, and MOHS modified Oxford Handicap Scale.

Intracranial pressure >20 mm Hg within 10 days after injury

Stage 3 Options (if required)

Day 28, Hospital Discharge, or Death
MOHS grade, length of stay in ICU and hospital

6-Mo Follow-up
GOS-E score

Stage 1

Stage 2

Stage 3

Trial Follow-up

Traumatic Brain Injury
Stage 1 treatment:

Admission to ICU
Mechanical ventilation
Sedation
Analgesia with or without paralysis
Head of bed elevated to 30 degrees 
Intravenous fluids with or without inotropes to maintain

mean arterial pressure ≥80 mm Hg
Stage 1 options:

Ventriculostomy with or without CSF drainage
Surgical removal of space-occupying lesions

Control Group
Continue stage 1 treatments and add stage 2 

treatments without therapeutic hypothermia
Stage 2 treatment:

Mannitol (maintain serum osmolarity
<315 mOsm per kilogram of water)

Hypertonic saline (avoid in hyponatremia,
caution with cardiac or pulmonary problems)

Inotropes to maintain cerebral perfusion
pressure ≥60 mm Hg

Barbiturates not permitted

Hypothermia Group
Continue stage 1 treatments and initiate

hypothermia
Add stage 2 treatments only if needed
Barbiturates not permitted

Continued medical care
Barbiturate therapy with processed EEG monitoring
Decompressive craniectomy
Further surgical intervention if required
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neuroprotection that were judged to be higher in 
quality and to have a lower risk of bias (on the 
basis of assessment of randomization proce-
dures, blinding, outcome assessment, and com-
pleteness of the data)11 have shown trends to-
ward unfavorable outcomes13,14 or were stopped 
for futility.15,16 Although hypothermia is routinely 
used to treat elevated intracranial pressure in 
patients with traumatic brain injury in some 
intensive care units (ICUs), its effect on outcome 
in this context has limited evaluation.17 We con-
ducted a trial of therapeutic hypothermia for 
elevated intracranial pressure in which we tested 
hypothermia in the way that many clinicians 
currently use it.18-21

Me thods

Trial Design and Oversight

The European Study of Therapeutic Hypothermia 
(32–35°C) for Intracranial Pressure Reduction after 
Traumatic Brain Injury (the Eurotherm3235 Trial) 
aimed to recruit 600 patients who had a trau-
matic brain injury. The first patient was enrolled 
in November 2009, and the trial was stopped 
early in October 2014 for participant safety.

The trial protocol was developed by the first, 
second, fourth, and last authors in consultation 
with an international advisory board. The trial 
was conducted and reported with fidelity to the 
study protocol. Full details of the trial protocol 
have been published previously,22 and the proto-
col is available with the full text of this article at 
NEJM.org. After the pilot phase of the trial, the 
inclusion criteria and power calculation were 
refined as described below. The authors vouch 
for the accuracy and completeness of the data 
and analyses. Data were gathered by investiga-
tors at the trial sites (see the Supplementary 
Appendix, available at NEJM.org).

Ethical approval was obtained from the Scot-
land A Research Ethics Committee, the Bradford 
Research Ethics Committee, and ethics commit-
tees in another 14 countries. Owing to the inca-
pacitated state of the potential participants, it 
was not possible to obtain consent directly from 
them. Written informed consent was therefore 
sought from each eligible patient’s nearest rela-
tive or person designated to give consent. Early 
consent was obtained when possible to prevent a 
delay between a rise in intracranial pressure and 
potential randomization.

An independent steering committee and inde-
pendent data and safety monitoring committee 
reviewed the trial regularly, assessing conduct, 
progress, and safety (see the Supplementary Ap-
pendix). Trial recruitment was stopped on the 
advice of the data and safety monitoring com-
mittee after its ninth meeting (Table S11 in the 
Supplementary Appendix).

Participants

All patients admitted to the ICU after a traumatic 
brain injury who had intracranial-pressure mon-
itoring in place were screened. Eligible patients 
were believed to be of legal age for consent. 
Other inclusion criteria were a primary, closed 
traumatic brain injury; an intracranial pressure 
of more than 20 mm Hg for at least 5 minutes 
after stage 1 treatments (Fig. 1), with no obvious 
reversible cause; an initial head injury that had 
occurred no more than 10 days earlier; the avail-
ability of a cooling device or technique for more 
than 48 hours; a core temperature of at least 
36°C (at the time of randomization); and an ab-
normal computed tomographic scan of the brain. 
Patients who were already receiving therapeutic 
hypothermia or who were unlikely to survive for 
the next 24 hours were excluded. Other exclusion 
criteria were the administration of barbiturate 
infusion before randomization, a temperature 
of 34°C or less at hospital admission, and preg-
nancy.

The inclusion criteria were changed in Janu-
ary 2012, on the basis of the pilot-phase find-
ings,23 to remove an upper age limit (previously 
65 years) and to increase the time from injury 
from 72 hours to 10 days. These changes allowed 
the enrollment of older patients and those with 
evolving brain swelling.

ICUs in hospitals that provide specialist neu-
rologic treatment for traumatic brain injury were 
recruited (25 centers in the United Kingdom and 
39 elsewhere). Evidence of expertise with intra-
cranial-pressure monitoring and therapeutic 
cooling were necessary.

Data Collection

An online case-report form (Lincoln, Paris) was 
used for collection of data (Fig. S8 in the Supple-
mentary Appendix), including baseline demo-
graphic information and data on completion of 
stage 1 interventions; intracranial pressure and 
temperature at randomization; intracranial pres-
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sure, mean arterial pressure, cerebral perfusion 
pressure, and temperature measured hourly on 
days 1 through 7; failure of stage 2 therapy to 
control intracranial pressure; new pneumonia; 
and functional outcome. This trial was pragmat-
ic, with a focus on patient-oriented outcomes; 
therefore, we did not collect data on which 
stage 2 therapies were delivered to patients.5

Randomization and Study Treatment

Participants were randomly assigned to standard 
care (control group) or therapeutic hypothermia 
plus standard care (intervention group). Random-
ization was performed with the use of a minimi-
zation procedure to balance assignments accord-
ing to center, age, Glasgow Coma Scale (GCS) 
motor score, time from injury, and pupillary re-
sponse. The online case-report form ensured 
minimization (with a random element) and 
concealment of allocation to study groups. The 
trial had an open-label design, with patients, 
families, and treating clinicians aware of the 
study-group assignments. Scoring of the primary 
outcome measure (described below) was blinded.

According to the study protocol, hypothermia 
was induced by a bolus of intravenous, refriger-
ated 0.9% sodium chloride (20 to 30 ml per kilo-
gram of body weight) and thereafter maintained 
with the usual cooling technique of each site. 
Guidelines were provided for induction and 
maintenance of hypothermia, rewarming, and 
detection and treatment of shivering in the inter-
vention group (Fig. S1, S2, and S3 in the Supple-
mentary Appendix).

Core temperature in the hypothermia group 
was reduced by the minimum required to main-
tain an intracranial pressure of 20 mm Hg or less 
(in keeping with guidelines of the Brain Trauma 
Foundation24), within the limits of 32 to 35°C. 
Stage 2 treatments were added if hypothermia 
failed to control intracranial pressure. Stage 3 
treatments were used for patients whose intra-
cranial pressure was not controlled by hypother-
mia and all other stage 2 treatments.

Hypothermia was maintained for at least 48 
hours in the intervention group and continued 
for as long as necessary to control intracranial 
pressure. Rewarming was considered after 48 
hours at a rate of 0.25°C per hour, provided that 
intracranial pressure was 20 mm Hg or less. The 
control group also received stage 2 and 3 treat-
ments but without hypothermia (Fig. 1).

Outcomes

The primary outcome measure was the score on 
the Extended Glasgow Outcome Scale (GOS-E) at 
6 months after injury.25,26 The eight-point scale 
assesses the effects of traumatic brain injury on 
function in major areas of life. A GOS-E score of 
1 indicates death, 2 indicates a vegetative state, 
3 or 4 indicates severe disability, 5 or 6 indicates 
moderate disability, and 7 or 8 indicates good 
recovery (Table S2 in the Supplementary Appen-
dix). The GOS-E questionnaire (Fig. S4 in the 
Supplementary Appendix) was sent by mail to 
surviving participants from the trial office in 
Edinburgh. When this was not possible, a local 
staff member contacted the patient by telephone 
to complete the questionnaire. An investigator 
who was unaware of the study-group assign-
ments scored all outcomes according to the stan-
dardized approach (Fig. S4 in the Supplementary 
Appendix). The manually calculated scores were 
automatically checked in the trial database with 
the use of a specially developed algorithm. An 
independent expert was consulted in the few 
cases in which adjudication was needed.

Secondary outcomes were 6-month mortality, 
lack of intracranial-pressure control (failure of all 
stage 2 therapies to control intracranial pressure 
to ≤20 mm Hg), incidence of pneumonia during 
days 1 through 7 after randomization, length of 
ICU stay, and grade on the modified Oxford 
Handicap Scale (MOHS; a score of 0 indicates 
no symptoms, 1 minor symptoms, 2 some re-
striction, 3 dependent, 4 fully dependent, and 
5 death) (Table S3 in the Supplementary Appen-
dix)27 at 28 days or discharge from an acute-care 
hospital (whichever came first).

Data were collected on serious adverse events, 
including bleeding, cardiovascular instability, 
thermal burns, and a cerebral perfusion pressure 
of less than 50 mm Hg. Data on other adverse 
events were not collected, because many un-
toward events are expected in patients with trau-
matic brain injury who are admitted to the ICU.

Statistical Analysis

As a result of the internal pilot phase, the sam-
ple size for the full trial was reduced from 1800 
to 600 patients.23 Two factors contributed to this 
decision: our original sample size may have under-
estimated the possible benefit of hypothermia 
because, unlike participants in most previous 
trials, participants in the Eurotherm3235 Trial 
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had evidence of brain swelling (raised intracra-
nial pressure); and we showed that an enhanced 
cooling intervention could be delivered, as de-
scribed by Peterson et al.28 These data therefore 
informed the revised power calculation.

Using an ordinal analysis of the GOS-E scores 
together with covariate adjustment (primary effi-
cacy analysis), we were able to increase the statis-
tical efficiency of the analysis,29,30 so that a trial 
involving 600 patients would have power equiva-
lent to that of a trial involving 1000 patients that 
assessed a binary outcome. We calculated that 
with such an analysis, the study would have the 
equivalent of 80% power to detect a rate of un-
favorable outcome (GOS-E score of 1 to 4) that 
was 9 percentage points lower with hypothermia 
than with standard care (51% vs. 60%), at the 
5% significance level (two-sided).

All analyses were performed with SAS soft-
ware, version 9.3 (SAS Institute). Analyses were 
performed on an intention-to-treat basis, incor-
porating all patients who underwent randomiza-
tion and for whom outcome data were available, 
with patients evaluated according to their as-
signed intervention.

For the primary analysis, the distribution of 
the 6-month GOS-E scores between the two 
groups (hypothermia vs. control) was compared 
with the use of ordinal logistic regression30 and 
with adjustment for the following baseline co-
variates: age (included as a continuous variable, 
with the use of a linear term in the regression 
model), postresuscitation GCS motor score (1 or 2 
[no or extensor response] vs. 3 to 6 [flexion or 
better response]) (Table S1 in the Supplementary 
Appendix), time from injury (<12 hours vs. ≥12 
hours), and pupillary response (both reacting vs. 
one reacting vs. neither reacting; included as an 
unordered categorical variable in the regression 
model).

For this analysis, we collapsed the eight-point 
GOS-E to six categories by pooling death with a 
vegetative state and lower severe disability. This 
ensured that the analysis would not favor an 
intervention that reduced mortality at the expense 
of increasing the proportion of severely disabled 
survivors.

Prespecified subgroups for the primary analy-
sis were defined on the basis of the baseline co-
variates described above, the location of the 
center (United Kingdom vs. elsewhere), and 
the volume of the center (≥10 vs. <10 patients). 

We performed these analyses by including an 
interaction term between intervention and the 
relevant covariate in the ordinal logistic-regres-
sion model; a stricter level of statistical signifi-
cance (P<0.01) was used owing to their explor-
atory nature.

MOHS grades were analyzed in the same way 
as GOS-E scores, but we collapsed the six grades 
to four categories by grouping dependent, fully 
dependent, and death (Table S9B in the Supple-
mentary Appendix). In the analysis of the between-
group difference in mortality, Cox proportional-
hazards regression was used to estimate the 
intervention effect.

Other continuous outcomes were tested with 
an analysis of covariance; for binary outcomes, 
logistic regression was used. Intracranial pres-
sure, core temperature, mean arterial pressure, 
and cerebral perfusion pressure on days 1 through 
7 were analyzed post hoc with the use of a linear 
model, with study days as repeated measure-
ments with a compound-symmetry covariance 
matrix. All these analyses used the same covari-
ates as were prespecified for GOS-E scores to-
gether with the baseline value of the relevant 
variable.

R esult s

Recruitment

A total of 2498 patients at 55 centers in 18 coun-
tries were assessed for trial eligibility, and 387 
patients at 47 centers in 18 countries underwent 
randomization, of whom 205 (53.0%) were re-
cruited in the United Kingdom (Table S4 in the 
Supplementary Appendix). Patients underwent 
randomization between November 2009 (pilot 
phase to September 15, 2011) and October 2014, 
at which time recruitment was stopped (Fig. S6 
in the Supplementary Appendix). The most com-
mon reasons for exclusion from the trial were an 
intracranial pressure of 20 mm Hg or less (41% 
of 2111 exclusions), the unlikelihood of survival 
(8%), and current receipt of therapeutic hypo-
thermia (6%). Recruitment was stopped after the 
steering committee concluded that there were 
signs of harm with the treatment being evaluated 
and that a result of futility, at best, would be ex-
pected if the trial were to continue. These find-
ings became apparent when the committee ex-
amined the designated primary outcome measure 
analyzed according to the prespecified statistical 
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analysis plan (Table S11 in the Supplementary 
Appendix).

On an intention-to-treat basis, 195 participants 
were randomly assigned to the hypothermia 
group and 192 to the control group. Of the 387 
randomly assigned patients, 386 received the 
intended treatment (1 patient in the hypother-
mia group was withdrawn before receiving the 
intervention), and 376 (188 in each group) were 
evaluated for the primary outcome (Fig. S6 in 
the Supplementary Appendix). Baseline charac-
teristics of the two groups were similar in all 
respects (Table 1, and Table S5 in the Supple-
mentary Appendix). There were no significant 
differences between groups with respect to pre-
randomization neurosurgery for single or multi-
ple procedures (Table S6 in the Supplementary 
Appendix).

Intracranial Pressure and Core Temperature

Mean daily intracranial pressure was similar in 
the two groups (Fig. 2 and Table 2). Core tem-
perature was substantially lower in the hypo-
thermia group than in the control group during 
the first 4 days after randomization. During that 
time period, there were fewer first occurrences 
of failure of stage 2 therapy to control intracra-
nial pressure in the hypothermia group than in 
the control group (57 vs. 84) (Table S7 in the 
Supplementary Appendix). This resulted in 
more frequent use of stage 3 treatments on days 
1 through 7 in the control group than in the 
hypothermia group (102 of 189 patients [54.0%] 
vs. 84 of 192 patients [43.8%]). Barbiturate-infu-
sion therapy was used more often in the control 
group than in the hypothermia group (41 patients 
vs. 20 patients) during days 1 through 4 after 
randomization, but decompressive craniectomy 
was not used more often (27 patients in each 
group) (Table S8 in the Supplementary Appendix).

A repeated-measures analysis was performed 
to compare the difference between the groups 
with respect to the change from day 1 to day 7 
after randomization in core temperature, intra-
cranial pressure, mean arterial pressure, and 
cerebral perfusion pressure. There was a signifi-
cant difference with respect to core temperature 
only (Table 2 and Fig. 2).

Primary Outcome

Six months after injury, the distribution of GOS-E 
scores was shifted in an unfavorable direction in 

the hypothermia group (adjusted common odds 
ratio, 1.53; 95% confidence interval [CI], 1.02 to 
2.30; P = 0.04) (Table 2, and Table S9A in the 
Supplementary Appendix). Favorable outcomes 
(GOS-E score of 5 to 8, indicating moderate dis-
ability or good recovery) occurred in 49 of 191 
patients (25.7%) in the hypothermia group and 
in 69 of 189 patients (36.5%) in the control group 
(P = 0.03). The results without adjustment for 
prespecified covariates were similar for the 
GOS-E score (unadjusted common odds ratio, 
1.55; 95% CI, 1.05 to 2.29; P = 0.03). The risk of 
death (hazard ratio, 1.45; 95% CI, 1.01 to 2.10; 
P = 0.047) favored the control group (Table 2, 
and Table S9A and Fig. S7 in the Supplementary 
Appendix).

Subgroup analysis showed no significant in-
teraction effect between the intervention and 
prespecified subgroups (Fig. S5 in the Supple-
mentary Appendix). The rate of adherence, de-
fined as more than 80% of core temperature 
measurements within range for days 1 through 4, 
was 64.8% in the hypothermia group (32 to 35°C) 
and 68.8% in the control group (≥36°C). Serious 
adverse events were reported more often in the 
hypothermia group than in the control group 
(33 events vs. 10 events) (Table S10 in the Sup-
plementary Appendix).

Discussion

In this trial involving patients with traumatic 
brain injury and an intracranial pressure of more 
than 20 mm Hg for at least 5 minutes despite 
stage 1 therapy, hypothermia plus standard care 
did not result in outcomes better than those 
with standard care alone. The trial was stopped 
early owing to safety concerns, which introduces 
the risk of bias, but the results suggest that out-
comes were worse with hypothermia than with 
standard care alone.

The Eurotherm3235 Trial was a large random-
ized, controlled trial that tested therapeutic hy-
pothermia as the primary (stage 2) intervention 
to reduce intracranial pressure after brain trauma. 
Literature at the time of protocol development 
showed that at least one episode of intracranial 
pressure of more than 20 mm Hg occurred in 
50% of patients with traumatic brain injury who 
received mechanical ventilation and intercranial-
pressure monitoring.31 In contrast, data collected 
during the screening of patients for this trial 
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indicated that fewer patients than expected had 
a rise in intracranial pressure.

Standard care followed best practice (Brain 
Trauma Foundation guidelines) but was not pre-
scribed in the protocol. There were guidelines 

for hypothermia maintenance and control of 
shivering, but only induction of hypothermia, 
rather than a specific maintenance technique, 
was prescribed in the protocol. Centers used 
whichever cooling technique they would normally 

Characteristic
Hypothermia 

(N = 195)
Control 

(N = 192)

Age <45 yr — no. (%) 131 (67.2) 131 (68.2)

Age — yr 37.4±15.4 36.7±14.9

GCS motor score — no. (%)†

1 or 2 56 (28.7) 51 (26.6)

3–6 139 (71.3) 141 (73.4)

Pupillary response — no. (%)

Both reacting 144 (73.8) 143 (74.5)

One or neither reacting 51 (26.2) 49 (25.5)

Time from injury — no. (%)

<12 hr 19 (9.7) 15 (7.8)

≥12 hr 176 (90.3) 177 (92.2)

Intracranial pressure at randomization — mm Hg 25.2±4.8 25.5±6.4

Core temperature at randomization — °C 37.0±0.72 37.1±0.72

Isolated TBI — no. (%) 123 (63.1) 133 (69.3)

Marshall classification — no. (%)‡

Diffuse axonal injury I–III 72 (36.9) 78 (40.6)

Diffuse axonal injury IV 21 (10.8) 15 (7.8)

Any lesion surgically removed 46 (23.6) 52 (27.1)

High-density or mixed-density lesion 56 (28.7) 47 (24.5)

Mechanism of injury — no. (%)§

Road-traffic accident, pedestrian 22 (11.3) 31 (16.1)

Road-traffic accident, motor vehicle 68 (35.1) 51 (26.6)

Bicycling accident 7 (3.6) 10 (5.2)

Fall 78 (40.2) 78 (40.6)

Sports injury 1 (0.5) 1 (0.5)

Assault 18 (9.3) 21 (10.9)

*  Plus–minus values are means ±SD. There were no significant differences between groups for these baseline measures. 
Other baseline characteristics are presented in Tables S5 and S6 in the Supplementary Appendix. TBI denotes traumatic 
brain injury.

†  The Glasgow Coma Scale (GCS) motor score was measured on hospital admission. A score of 1 indicates that the pa-
tient makes no movements, a score of 2 indicates extension to painful stimuli, a score of 3 indicates abnormal flexion, 
a score of 4 indicates normal flexion, a score of 5 indicates that the patient localizes painful stimuli, and a score of 6 in-
dicates that the patient obeys commands.

‡  The Marshall classification of traumatic brain injury is based on a review of computed tomographic scans, which were ob-
tained at the screening visit. A diffuse injury indicates that no high-density or mixed-density lesions of more than 25 mm3 
are present. Diffuse injury I indicates no visible intracranial pathologic features, diffuse injury II indicates that cisterns 
are present with a midline shift of 0 to 5 mm or that lesion densities are present, diffuse injury III indicates that cisterns 
are compressed or absent with a midline shift of 0 to 5 mm, and diffuse injury IV indicates a midline shift of more than 
5 mm.

§  Data were missing for one patient in the hypothermia group.

Table 1. Baseline Characteristics of the Study Patients.*
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use. Therefore, the results are not due to any one 
cooling method or to any treatment prescribed as 
part of the trial protocol. We believe this en-
hances the validity and generalizability of the 
trial and its results, because the intervention 
studied is already used in clinical practice and 
was tested in the way that centers currently use it.

In this trial, barbiturate infusion was reserved 
for patients who had uncontrolled intracranial 
pressure despite all stage 1 and stage 2 treat-
ments; barbiturate infusion to reduce intracra-
nial pressure32 was used more frequently and 
earlier in the control group than in the hypo-
thermia group (Table S8 in the Supplementary 
Appendix). It is plausible that barbiturate infu-
sion may have been beneficial, but that hypoth-
esis requires further testing. There was no dif-
ference in the use of decompressive craniectomy33 
between the two groups.

We found no significant between-group dif-
ference according to the time from injury to 

initiation of hypothermia (<12 or ≥12 hours), a 
finding that is contrary to that of a previous 
review.34 However, there were too few patients 
who underwent randomization less than 12 hours 
after injury to be confident of having excluded a 
subgroup effect for the time from injury. The 
trials of hypothermia for neuroprotection that 
were judged to be of higher quality and to have 
a lower risk of bias11 have shown trends toward 
unfavorable outcomes13,14 or were stopped for 
futility.15,16

The trial sponsor and steering committee 
accepted the recommendation of the data and 
safety monitoring committee in full and termi-
nated recruitment early. Early stopping of any 
trial can potentially reduce the external validity 
of the results; however, the burden of proof 
required for early stopping for possible harm is 
considerably lower than that for overwhelming 
evidence of efficacy.35 In this case, the remain-
ing GOS-E scores collected after the “stopping” 

Figure 2. Physiological Measurements.

Shown are estimated means and 95% confidence intervals (I bars), calculated with the use of a repeated-measures 
linear analysis.
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decision confirmed the result and did not show 
regression to the mean and a resultant lack of 
evidence (Table S11 in the Supplementary Ap-
pendix).

A limitation of the study is the lack of blind-
ing to the intervention, which is problematic in 
all trials of therapeutic hypothermia. However, 
because cooling to normothermia was permitted 
in the standard-care group, it is possible that 
there was masking of the intervention to pa-
tients and relatives in some cases. Outcome 
scoring was blinded. Lack of blinding was why, 
in our opinion, more serious adverse events were 
reported in the hypothermia group. In the con-
trol group, the same clinical events may have 
been considered expected and may not have been 
reported as serious adverse events.

The trial was designed to be pragmatic, fo-
cused on functional outcome rather than on 
detailed mechanistic pathways. The intensity of 
a stage 2 therapy is adjusted according to the 
effect on intracranial pressure, mean arterial 
pressure, and cerebral perfusion pressure. There 
were no clinically important differences in these 

variables between the two groups. Given that 
there were no or limited data on the benefits 
and harms of standard stage 2 interventions, we 
elected not to record which stage 2 therapies 
were delivered to patients. The findings suggest-
ing possible harm of hypothermia could be due 
to a biologic effect of hypothermia or due to the 
harms or benefits of the other therapies used 
differentially in the two groups. This trial did 
not assess the benefits and risks of hypothermia 
used in patients with traumatic brain injury who 
have severe intracranial hypertension that is re-
fractory to all stage 2 treatments before initia-
tion of hypothermia.

The benefits and harms of other interven-
tions that successfully reduce intracranial pres-
sure have not been assessed. More adequately 
powered clinical trials of hypertonic therapy, 
barbiturates, and hyperventilation are required.5

In patients with traumatic brain injury, thera-
peutic hypothermia plus standard care success-
fully reduced intracranial pressure. This inter-
vention, however, did not improve functional 
recovery as compared with standard care alone.

Variable Estimate (95% CI) P Value

Physiological measurements†

Adjusted mean difference in ICP on days 1–7 — mm Hg −0.48 (−2.04 to 1.08) 0.55

Adjusted mean difference in core temperature on days 1–7 — °C −2.14 (−2.34 to −1.94) <0.001

Adjusted mean difference in mean arterial pressure on days 1–7 — mm Hg 1.20 (−0.46 to 2.86) 0.16

Adjusted mean difference in cerebral perfusion pressure on days 1–7 — mm Hg 1.61 (−0.36 to 3.58) 0.11

Primary analysis: adjusted common odds ratio for GOS-E score at 6 mo‡§ 1.53 (1.02 to 2.30)¶ 0.04

Adjusted odds ratio for unfavorable outcome‡‖ 1.69 (1.06 to 2.70)¶ 0.03

Unadjusted hazard ratio for death at 6 mo 1.45 (1.01 to 2.10) 0.047

Adjusted mean difference in squared proportion of ICP measurements of ≤20 mm Hg on days 1–7‡ 440 (−160 to 1000) 0.47

Adjusted odds ratio for presence of pneumonia on days 3–7‡ 1.04 (0.69 to 1.58)¶ 0.84

Adjusted mean difference in log-transformed length of ICU stay — log hours‡ 0.05 (0.11 to 0.22) 0.54

Adjusted common odds ratio for MOHS grade at 28 days‡** 1.65 (0.91 to 3.02)¶ 0.10

*  CI denotes confidence interval, ICP intracranial pressure, and ICU intensive care unit.
†  Values were calculated with the use of a repeated-measures model adjusted for age, postresuscitation GCS motor score, time from injury, 

pupillary response, study day, and (when available) baseline value. These are post hoc analyses.
‡  Results were adjusted for age, postresuscitation GCS motor score, time from injury, and pupillary response.
§  The eight-point Extended Glasgow Outcome Scale (GOS-E) was collapsed to six categories by pooling death (score of 1) with vegetative 

state (score of 2) and lower severe disability (score of 3) (Table S9A in the Supplementary Appendix).
¶  An odds ratio or common odds ratio of less than 1 corresponds to a benefit for hypothermia over control.
‖  The eight-point GOS-E was collapsed to two categories: favorable outcome (score of 5 to 8) and unfavorable outcome (score of 1 to 4) 

(Table S9A in the Supplementary Appendix).
**  The six grades of the modified Oxford Handicap Scale (MOHS) were collapsed to four categories by pooling dependent, fully dependent, 

and death (Table S9B in the Supplementary Appendix).

Table 2. Analysis of Primary and Secondary Outcomes for Hypothermia versus Control.*
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Hypothermia and re-warming guidelines v1 5th March 09 
Eurotherm3235trial ISRCTN 34555414 

)LJXUH�6���Induction and Maintenance of Hypothermia Guideline

 

 

 

 

 
Re-warming Guideline 

PATIENT RANDOMISED TO HYPOTHERMIA 
CONTINUE STAGE 1 AND 2 THERAPY AS INDICATED THROUGHOUT THE 

HYPOTHERMIA/REWARMING INTERVENTIONS 

Prior to induction of hypothermia 
Opiate and Propofol (suggested dosage 10µg/kg/min) or Midazolam infusions 

Paracetamol 1g 6 hourly oral/rectal/IV 
Ensure that extremities are covered 

Ensure that the maintenance method of hypothermia is in place and ready for use 
Core temperature monitoring in place – Bladder, Oesophageal, PA Catheter, Rectum 

Assess baseline laboratory values as appropriate 

INDUCTION OF HYPOTHERMIA 
Infuse 20-30 ml/kg of refrigerated 0.9% Saline intravenously within 30 minutes 

Closely monitor all vital signs during the induction phase of hypothermia 
Observe continuously for obvious signs of shivering 

Assess for signs of shivering using the Shivering Assessment Tool  
every 30 minutes during the first 2 hours and hourly thereafter 

(and if there is any indication of shivering between these times) 

MAINTENANCE OF HYPOTHERMIA 
Maintain hypothermia for > 48 hours 

Maintain ICP ≤ 20 by adjusting temperature (32-35°C) i.e. higher ICP may require a lower temp
Assess Laboratory values as appropriate during hypothermia therapy 

Observe continuously for obvious signs of shivering 
Assess for signs of shivering using the Shivering Assessment Tool  

every 30 minutes during the first 2 hours and hourly thereafter 
(and if there is any indication of shivering between these times) 

Please note that all patients should be closely monitored and their care assessed to avoid any side effects of induced 
hypothermia therapy: 

Hypovolaemia 
Respiratory and Metabolic acidosis 

Hypokalaemia 
Relative drug overdose 

Hypotension 
Coagulopathy 

Bleeding 
Arrythmias 

Infection – pneumonia 
Skin Breakdown/Thermal Burns

If any side effects do occur, they should be treated promptly by the attending clinician
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Hypothermia and re-warming guidelines v1 5th March 09 
Eurotherm3235trial ISRCTN 34555414 

)LJXUH�6���Re-warming Guideline

 

 

REWARMING PHASE 

There is no maximum duration of hypothermia however re-warming should first be considered 48 
hours from induction of hypothermia only if ICP ≤ 20 mmHg

Re-warming rate 1°C/4 hours (0.25°C per hour) until  core temperature is ≥ 36°C
Assess laboratory values as appropriate 

All patients should be closely monitored and their care assessed to avoid any side effects: 
Hypotension 

Hypovolaemia 
Hyperkalaemia 

Arrythmias 

Pause re-warming if ICP > 20 mmHg and if necessary re-cool to maintain ICP ≤ 20 mmHg

Consider stage 3 options if necessary: 
Barbiturate Infusion 

Decompressive Craniectomy 
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Prior to induction of hypothermia 
Opiate and Propofol or Midazolam infusions 

Paracetamol 1g 6 hourly enteral/IV 
Ensure that extremities are covered 

Induction of hypothermia (cold saline +/- cooling method or device) 
Observe continuously for obvious signs of shivering 

Assess for signs of shivering using the Shivering Assessment Tool 
 every 15 minutes until target temperature achieved 

Maintenance of hypothermia (cooling method or device) 
Observe continuously for obvious signs of shivering 

Assess for signs of shivering using the Shivering Assessment Tool 
every 30 minutes during the first 2 hours and hourly thereafter 

(and if there is any indication of shivering between these times) 

Shivering Assessment Tool 

Observe ECG and/or BIS trace continuously for artefact 

Formal Assessment 

Observe patient for 2 minutes during which time visually inspect and palpate jaw, 
neck, chest, arms and legs. 

Score shivering as follows: 
0 = No shivering 
1 = Mild: shivering localised to jaw, neck and/or chest only 
2 = Moderate: shivering involves gross movement of arms or legs, in addition to 

neck, chest and 2 extremities 
3 = Severe: shivering involves gross movements of the trunk and arms and legs 
If the patient scores ≥ 1 using this scale, please refer to the Prevention of Shivering
Guideline overleaf. 

Badjatia et al. Stroke 2008;39;3242-3247 

Detection and Management of Shivering Guideline v2 27th Feb 09 
Eurotherm3235trial ISRCTN 34555414 
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Detection and Management of Shivering Guideline v2 27th Feb 09 
Eurotherm3235trial ISRCTN 34555414 

Is shivering detected? 

 Yes    No 

Is seizure activity suspected/confirmed? 

 No  Yes 

Is the patient deeply sedated* and/or BIS 40-60? 

Yes  No 

  Active skin   
 counterwarming 
 using forced air 
 convection blanket 
 at 40-43°C (if available) 

Is shivering detected? 

Yes      No 

 Add Midazolam (if not being given) 

 Add Pethidine (if opiate not being given) 

 Add Clonidine infusion  Only if HR > 45 bpm 

 Is shivering detected? 

Yes  No 

Consider muscle relaxant 

Continue monitoring for 
detection of shivering 

Administer anticonvulsant 
therapy 

Increase sedation** to achieve 
deeply sedated state 

Continue monitoring for 
detection of shivering 

Continue monitoring for 
detection of shivering 

* Definition of ‘deeply sedated’ – no response to voice, but movement or eye opening to
physical stimulation 

** Increase in Propofol dose every 10 minutes until deeply sedated state is achieved and/or BIS 
40-60
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EXTENDED GLASGOW OUTCOME SCALE QUESTIONNAIRE 
              European Study of therapeutic hypothermia (32-35°C) after traumatic brain injury 

Thank you for your help. Please return this form in the envelope provided to: 
Professor Peter Andrews, Eurotherm3235Trial Office, Edinburgh Clinical Trials Unit, Room D36, 

Outpatients Building, Level 2, Western General Hospital, Crewe Road South, Edinburgh, EH4 2XU 
GOSE Copyright © Lindsay Wilson and Graham Teasdale 2002            Version 2.1, 03Oct2013 

1 

Patient ID number: Patient initials: 

Person who filled out this form: 

Patient alone Relative or friend or carer, alone 

Patient and relative, friend or carer together 

The Patient is: Out of hospital In hospital or residential care 

Please answer each question by ticking one box  which is true for you 

1. Before the injury were you able to look after yourself at home? Yes No 

2. As a result of your injury do you now need someone to help look after you at home?
(please tick R one box) 

I do not need help or supervision in the home 

I need some help in the home, but not every day 

I need help in the home every day, but I could look after myself for 

at least 8 hours if necessary 

I could not look after myself for 8 hours during the day 

I need help in the home, but not because of the injury 

3. Before the injury were you able to buy things at shops without help?

Yes No 

4. As a result of your injury do you now need help to buy things at shops?
(please tick R one box) 

I do not need help to shop 

I need some help, but can go to local shops on my own 

I need help to shop even locally, or I cannot shop at all 

I need help to shop, but not because of the injury 

P
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EXTENDED GLASGOW OUTCOME SCALE QUESTIONNAIRE 
              European Study of therapeutic hypothermia (32-35°C) after traumatic brain injury 

Thank you for your help. Please return this form in the envelope provided to: 
Professor Peter Andrews, Eurotherm3235Trial Office, Edinburgh Clinical Trials Unit, Room D36, 

Outpatients Building, Level 2, Western General Hospital, Crewe Road South, Edinburgh, EH4 2XU 
GOSE Copyright © Lindsay Wilson and Graham Teasdale 2002            Version 2.1, 03Oct2013 

2 

5. Before the injury were you able to travel without help? Yes No 

6. As a result of your injury do you now need help to travel?
(please tick R one box) 

I do not need help to travel 

I need some help, but can travel locally on my own 

(e.g. by arranging a taxi) 

I need help to travel even locally, or I cannot travel at all 

I need help to travel, but not because of the injury 

7. Employment before the injury: (please tick R one box) 

Working Looking for work 

Looking after family Studying as a student 

Retired None of these (e.g. unfit for work) 

8. As a result of your injury has there been a change in your ability to work?

(or to study if you were a student; or to look after your family)
(please tick R one box) 

I still do the same work 

I still do the same work, but have some problems 

(e.g. tiredness, lack of concentration) 

 I still work, but at a reduced level (e.g. change from full-time to part-time 

or change in level of responsibility) 

I am unable to work, or only able to work in sheltered workshop 

My ability to work has changed, but not because of the injury 
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EXTENDED GLASGOW OUTCOME SCALE QUESTIONNAIRE 
              European Study of therapeutic hypothermia (32-35°C) after traumatic brain injury 

Thank you for your help. Please return this form in the envelope provided to: 
Professor Peter Andrews, Eurotherm3235Trial Office, Edinburgh Clinical Trials Unit, Room D36, 

Outpatients Building, Level 2, Western General Hospital, Crewe Road South, Edinburgh, EH4 2XU 
GOSE Copyright © Lindsay Wilson and Graham Teasdale 2002            Version 2.1, 03Oct2013 

3 

9. Before the injury did you take part in regular social and leisure activities outside home

(at least once a week)?  Yes No

Social and leisure activities include: going out to a pub or club, visiting friends, going to the cinema

or bingo, going out for a walk, attending a football match, taking part in sport.

10. As a result of your injury has there been a change in your ability to take part

in social and leisure activities outside home?
(please tick R one box) 

I take part as often as before 

(the activities may be different from before) 

I take part a bit less, but at least half as often 

I take part much less, less than half as often 

I do not take part at all 

My ability to take part has changed for some other reason, 

not because of the injury 

11. Before the injury did you have any problems in getting on with friends or relatives?

Yes No 

12. As a result of your injury are there now problems in how you get

on with friends or relatives?
(please tick R one box) 

Things are still much the same 

There are occasional problems (less than once a week) 

There are frequent problems (once a week or more) 

There are constant problems (problems every day) 

There are problems for some other reason, 

not because of the injury 
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EXTENDED GLASGOW OUTCOME SCALE QUESTIONNAIRE 
              European Study of therapeutic hypothermia (32-35°C) after traumatic brain injury 
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4 

13. Are there any other problems resulting from your injury which have interfered with

your daily life over the past week? (Problems sometimes reported after head injury:

headaches, dizziness, tiredness, sensitivity to noise or light, slowness, memory

failures, and concentration problems.)
(please tick R one box) 

I have no current problems 

I have some problems, but these do not interfere with my daily life 

I have some problems, and these have affected my daily life 

I have some problems for other reasons, not because of the head injury 

14. Before the injury were similar problems present?
(please tick R one box) 

I had no problems before, I had minor problems 

I had similar problems before 

Are there any comments that you would like to make? 
(Please continue on a separate piece of paper if you wish) 

Date form completed: 
d d m m y y 
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Upper GR Upper Good Recovery 8 
Lower GR Lower Good Recovery 7 
Upper MD Upper Moderate Disability 6 
Lower MD Lower Moderate Disability 5 
Upper SD Upper Severe Disability 4 
Lower SD Lower Severe Disability 3 
VS Vegetative State 2 

Dead Dead 1 
SD* Severely Disabled pre-injury, or for some other 

reason not related to head injury 
0 

Instructions for rating outcome 

The rating is the lowest outcome category  indicated  by  the  person’s  responses,  but  this  may  
be modified in specific ways by responses to the pre-injury problems questions: 
Questions 1 to 6 concern ability to live independently; people who were dependent pre-injury, 
or dependent for some reason other than head injury can be rated as SD* to distinguish them . 
Questions 7- 14 concern ability to resume social roles in different areas of life; if the person 
had pre-injury limitations/problems in a particular area, or problems not related to head injury 
then the person is not rated on the question concerning this area (i.e. this area is ignored in the 
rating). 

If the information is incomplete or inconsistent the rater may need to make a judgement 
concerning the overall rating (see Notes at end). 

The following list shows the outcome category associated with each response, and the 
procedure for dealing with pre-injury problems or limitations.  The responses for each of the 
main post-injury questions are given a letter here (a) – (e) in the order that they appear on the 
questionnaire. 

Q1 Pre-injury independence in home
Yes  
No = SD* 
(If they tick (a) or (b) for Q2 below then do not rate as SD*) 

Q2 Independence in home
(a) Fully independent
(b) Independent for more than 24 hrs (treated as independent)
(c) Dependent 8 - 24 hrs = Upper SD
(d) Dependent < 8 hrs = Lower SD
(e) Dependent for other reason = SD*

Q3 Pre-injury independence in shopping
Yes 
No = SD* 

����������������ͺǦ��������������������
Extended Glasgow Outcome Scale Questionnaire for completion by patients, relatives, 
carer - Key for scoring 8-point Extended Scale 
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(Note:  if they tick (a) or (b) for Q4 below then do not rate as SD*) 

Q4 Independence in shopping
(a) Fully independent
(b) Independent for local shopping
(c) Dependent = Upper SD
(d) Dependent for other reason = SD*

Q5 Pre-injury independence in travel
Yes 
No = SD* 
(Note:  if they tick (a) or (b) for Q6 below then do not rate as SD*) 

Q6 Independence in travel
(a) Fully independent
(b) Independent for local travel
(c) Dependent = Upper SD
(d) Dependent for other reason = SD*

Q7 Pre-injury work 
Working, looking for work, looking after family, studying:   Can be rated on Q8. 
Retired, none of these (eg unfit for work):   Do not rate on Q8 

Q8 Work
(a) Same level of work
(b) Same level of work, some problems = Lower GR
(c) Lower work capacity = Upper MD
(d) Unable to work = Lower MD
(e) Work affected for other reason = Do not rate on Q8

Q9 Regular pre-injury regular social and leisure activities
Yes 
No = Do not rate on Q10 

Q10 Social and leisure activities outside home
(a) Participate as often as before
(b) Participate at least half as often as before = Lower GR
(c) Participate less than half as often = Upper MD
(d) Unable to participate = Lower MD
(e) Participate less for some other reason = Do not rate on Q10

Q11 Pre-injury problems with family and friendships
(a)Yes = Do not rate on Q12
(b) No

Q12 Family and friendships
(a) Relationships same as before
(b) Occasional problems - less than weekly = Lower GR
(c) Frequent problems - once a week or more = Upper MD
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(d) Constant problems - daily = Lower MD
(e) Problems for some other reason = Do not rate on Q12

Q13 Any other problems in daily life
(a) No problems = Upper GR
(b) Some problems, not affecting daily life = Upper GR
(c) Problems affecting daily life = Lower GR
(d) Problems for other reason = Rate as Upper GR

Q14 Pre-injury problems
(a) No problems, minor problems
(b) Similar problems = Rate as Upper GR

NOTES 

GOS Questionnaires:  Inconsistent responses and responses for which further information is 
desirable 

(1) Respondent ticks more than one box. In these circumstances it is usually fair to take the
lowest category (greatest disability) indicated by the response. However, this pattern of
responding suggests that the person does not fully understand the questionnaire.

(2) Respondent omits responses to some questions.  Because of the nature of the scoring
system it is sometimes possible for items to be omitted and still to obtain a rating. However,
if more than a few items are incomplete then this will not be possible.
The work question may be omitted if the person was retired or not working before injury. The
rating can be based on the answers to other questions.

(3) Responses are inconsistent.   It is inconsistent if a respondent indicates that they are
dependent and then responds that they are able to work (even at a reduced level).  Ideally
further information will be obtained to clarify the situation, otherwise a judgement needs to
be made about the likely level of disability. For example, in such a case one might infer that
the need for help indicated in activities was not with activities critical to independence, and
that the person should not be rated as SD.

(4) Additional information qualifies responses.  Information volunteered at the end of
questionnaire or beside responses may alter the interpretation of some responses. For
example, it may be clear that some disability stems from a cause other than injury. In this case
this additional information should be used in arriving at an overall judgement of outcome
category.
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Figure S5. Forest Plot of pre-specified subgroups for the common OR of GOSE
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Figure S6. The CONSORT Diagram
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INCLUSION VISIT FORM 
European Study of therapeutic hypothermia (32-35°C) 

after traumatic brain injury 

Patient ID number: 

Version 2.1 03Oct2013 

1

Please collect information on patients admitted with a traumatic head injury and an ICP monitor 

Section 1- PATIENT INFORMATION 

 

 

 
 

 

Date Identified: 
d d 

 
m m y y 

Male or Female: 
M F 

 

Date of traumatic brain injury: 
d d 

 
m m y y 

Time of injury: 
(24hr clock format) 

h h 

 
m m 

: 

First recorded temperature 
since hospital admission: 

. oC 

Site recorded: 

Core Other Not 
known 

Post resuscitation 
GCS (E V M): V 

M 

E 

Date of GCS: 
d d 

 
m m y y 

Pupillary response: Both pupils 
reacting 
 One pupil 
reacting 

Neither pupil 
reacting 

Patient age: 

Online Supplement, Eurotherm3235Trial;22



INCLUSION VISIT FORM 
European Study of therapeutic hypothermia (32-35°C) 

after traumatic brain injury 

Patient ID number: 

Version 2.1 03Oct2013 2 

Section 1 continued 

 

Age of patient Administration of barbiturate infusion prior to 
randomisation 

>10 days from the initial head injury Unlikely to survive for the next 24 hours (e.g. 
bilateral fixed dilated pupils) 

Normal CT scan of the brain Temperature of < 34°C at hospital admission 

Patient already receiving therapeutic 
hypothermia treatment 

Believed to be pregnant 

Other reason for exclusion (state reason below) 

Section 2- Consent 

Yes No 

If No: Reason not approached

Relative/Legal Representative approached for consent: 

Yes No 

Is the patient potentially 
eligible for the trial? 

Reason for permanent exclusion: 

Yes No 
If Yes: Has consent been obtained in

accordance with local procedures? 

Date of consent: 
d d 

 
m m y y 

If No:  Reason not consented 

Name of person taking 
consent (researcher): 
 

If No, provide details below 
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INCLUSION VISIT FORM 
European Study of therapeutic hypothermia (32-35°C) 

after traumatic brain injury 

Patient ID number: 

Version 2.1 03Oct2013 
3 

PLEASE ONLY COMPLETE SECTION 3 IF CONSENT HAS BEEN OBTAINED 

Section 3-  Diagnosis 

 

 

Category Definition 

1 Diffuse injury I (no visible pathology) No visible intracranial pathology seen on CT scan 

2 Diffuse injury II Cisterns are present with midline shift 0-5mm and/or lesions densities present; no high or 
mixed density lesion >25mm³ may include bone fragments and foreign bodies 

3 Diffuse injury III (swelling) Cistern compressed or absent with midline shift 0-5mm; no high or mixed density lesion 
>25mm

4 Diffuse injury IV (shift) Midline shift >5mm; no high or mixed density lesion >25mm³ 

5 Any lesion surgically removed 

6 High or mixed density lesion 
>25mm³; not surgically evacuated

 

 
 

Section continues overleaf- 

Date of Admission to ICU: 
d d 

 
m m y y 

Time of Admission: 
(24hr clock format) h h 

 
m m 

: 

CT SCAN appearance (Marshall Category 1-6) 

Diagnosis:   Isolated TBI? 
Yes No 

Mechanism of injury : 
(please tick one) 

Road Traffic Accident – 
pedestrian 

Road Traffic accident motor vehicle 
(inc motorbikes)    

Push bike 

Fall 

Sports injury 

Assault 
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INCLUSION VISIT FORM 
European Study of therapeutic hypothermia (32-35°C) 

after traumatic brain injury 

Patient ID number: 

Version 2.1 03Oct2013 
4 

Section 3 continued

 

 

 

 

Section 4 overleaf- 

Has the patient undergone any neurosurgery during this hospital admission?: 
Yes No 

Extraventricular drain insertion 

Subdural haematoma 
evacuated 

Contusionectomy 

Extradural haematoma 
evacuated 

Intracranial haematoma 
evacuated

If Yes- what surgery has the
patient undergone? : 
(please tick all that apply) 

Details of injury (please tick): Extradural haematoma 

Subdural haematoma 
(no midline shift) 

Diffuse axonal injury 

Subdural haematoma 
with midline shift

Traumatic subarachanoid 
haemorrhage

Contusion (no midline shift) 

Contusion with midline shift 

Yes No Yes No 
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INCLUSION VISIT FORM 
European Study of therapeutic hypothermia (32-35°C) 

after traumatic brain injury 

Patient ID number: 

Version 2.1 03Oct2013 
5 

Section 4-  Inclusion/Exclusion 

1. Inclusion criteria:

a) Believed to be Legal age for consent to take part in research Yes No 

b) Primary, closed traumatic brain injury Yes No 

 

Ventilation Analgesia Sedation 

Head raised 30 degrees Arterial line ICP monitoring 

c) ICP >20mmHg, despite stage 1 treatment Yes No 

d) ≤10 days from the initial head injury Yes No 

e) Cooling device or technique available for > 48 hours Yes No 

f) Core temperature ≥36˚C (at the time of randomisation) Yes No 

g) An abnormal CT scan of the brain. (This is defined as one that shows haematoma, Yes No 
contusion, swelling, herniation or compressed basal cisterns)

2. Exclusion criteria:
a) Patient already receiving induced hypothermia treatment Yes No 

b) Administration of barbiturate infusion prior to randomisation Yes No 

c) Unlikely to survive for the next 24 hours (e.g. bilateral fixed dilated pupils) Yes No 

d) Temperature of < 34°C at hospital admission Yes No 

e) Believed to be pregnant Yes No 

3. Is this patient eligible to be randomised? Yes No 

For the patient to be randomised, all responses to the Inclusion criteria must be YES, all responses to the 
Exclusion criteria must be NO 

Please select all Stage 1 treatments that this patient has received: 

Date of Birth:
d d 

 
m m y y 
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RANDOMISATION FORM 
European Study of therapeutic hypothermia (32-35°C) 

after traumatic brain injury 

Version 3.1 03Oct2013 
1 

 

Temperature at randomisation: . oC 

ICP at randomisation: mmHg 

Date and time of randomisation: (24hr format) 

Patient randomised to : Treatment group (hypothermia) 

Control Group 

Completed by: Date: 

Patient ID No: 

d d 

 
m m y y h h 

 
m m 

: 

d d 

 
m m y y 
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 CONTACT  DETAILS FORM 
European Study of therapeutic hypothermia (32-35°C) after traumatic brain injury 

Version5.1,3 Oct 2013 
1 

Patient ID number: 

Section A 

1. Patient’s first name:

2. Patient’s family name:

3. Patient’s address:

Post/Zip Code: 

Country: 

Telephone number: 
(including area code) 

Mobile phone: 

email: 

Section B 
1. Family doctor’s name:

2. Family doctor’s address:

Post/Zip Code: 

Country: 

Telephone number: 
(including area code) 

Mobile phone: 

email: 
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 CONTACT  DETAILS FORM 
European Study of therapeutic hypothermia (32-35°C) after traumatic brain injury 

Version5.1,3 Oct 2013 
2 

Patient ID number: 

Section C 
1. Nearest relative/

Welfare guardian:

2. Nearest relative/
Welfare guardian’s
address:

Post/Zip Code: 

Country: 

Telephone number: 
(including area code) 

Mobile phone: 

email: 

Completed by: _____________________________________________ Date: 
Investigator/Coordinator  d d m m y y 

Entered by: _______________________________________________ Date: 
Investigator/Coordinator  d d m m y y 

Additional contacts can be added overleaf, but are not required for the database.
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 CONTACT  DETAILS FORM 
European Study of therapeutic hypothermia (32-35°C) after traumatic brain injury 

Version5.1,3 Oct 2013 
3 

Patient ID number: 

Section D: Additional Contacts (if required: it is not compulsory to provide this information) 

Contact name: 

Address: 

Post/Zip Code: 

Country: 

Telephone number: 
(including area code) 

Mobile phone: 

email: 

Contact name: 

Address: 

Post/Zip Code: 

Country: 

Telephone number: 
(including area code) 

Mobile phone: 

email: 
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 DAY 1 DATA COLLECTION FORM 
European Study of 

therapeutic hypothermia (32-35°C)after traumatic brain injury 

Version 3.1 03Oct2013 1 

Day 1
Patient ID number: 

Date day one: 
(Date patient randomised) d d m m y y 

No hypothermia 

1. Date hypothermia started: Time:  : hrs 
d d m m y y h h m m 

2. Volume of cold saline fluid given ml 

3. a) Stage 2-  Therapy failure: Yes   No  (if No, go to section 5.) 

 
 

 
 
 

 
 

 

 

3.b) If Yes, then why? Uncontrollable raised ICP  

 Uncontrollable shivering 

Treatment stopped 

Death Date of death:  
d d m m y y 

Time of death:  : hrs 

h h m m 

4. What action was taken? Decompressive Craniectomy

Barbiturate infusion 

Other Please specify 

STAGE 1 
Admission to the Intensive care 

unit (ICU) 
Ventilation PaO2≥11kpa 

PaCO2 4.5-5.0 kpa 
Sedation 

Analgesia ± paralysis 
30o head of bed elevation 

Intravenous fluids ± inotropes to 
maintain mean arterial pressure 

(MAP) ≥80 mmHg 

Ventriculostomy ± CSF drainage 
Surgical removal of space 

occupying lesions  
± prophylactic anticonvulsants

STAGE 2 
Mannitol (maintain serum 

osmolarity <315m osmoles) 

Hypertonic saline (avoid in 
hyponatremic patients, caution in 

patients with cardiac or pulmonary 
problems) 

Inotropes to maintain cerebral 
perfusion pressure (CPP) 

≥60mmHg 

Monitor blood Magnesium levels 
and replace as required 

Barbiturates not permitted 
± therapeutic hypothermia

 

STAGE 3 

Barbiturate Therapy 

Decompressive craniectomy 
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 DAY 1 DATA COLLECTION FORM 
European Study of 

therapeutic hypothermia (32-35°C)after traumatic brain injury 

Version 3.1 03Oct2013 2 

Day 1
 

 

5. ICP Measurement:

Day one – hourly measurements: 
(as per 24-hour chart) 

Time Core Temp oC ICP mmHg MAP mmHg CPP mmHg Brain Temp  oC 
(If available) 

00:00 

01:00 

02:00 

03:00 

04:00 

05:00 

06:00 

07:00 

08:00 

09:00 

10:00 

11:00 

12:00 

13:00 

14:00 

15:00 

16:00 

17:00 

18:00 

19:00 

20:00 

21:00 

22:00 

23:00 

Completed by: ____________________________________________ Date: 
d d m m y y

Patient ID number: 

Yes No 

Online Supplement, Eurotherm3235Trial;32



 DAY 2 DATA COLLECTION FORM 
European Study of 

therapeutic hypothermia (32-35°C)after traumatic brain injury 

Version 3.1, 03Oct2013 1 

Day 2
Patient ID number: 

Date day two: 

1. a) Stage 2-  Therapy failure: Yes   No  (if No, go to section 3.) 

 
 

 
 
 

 
 

 

 

1.b) If Yes, then why? Uncontrollable raised ICP  

 Uncontrollable shivering 

Treatment stopped 

Death Date of death:  
d d m m y y 

Time of death:  : hrs 

h h m m 

2. What action was taken? Decompressive Craniectomy

Barbiturate infusion 

Other Please specify 

Section 3  overleaf- 

d d 

 
m m y y 

STAGE 1 
Admission to the Intensive care 

unit (ICU) 
Ventilation PaO2≥11kpa 

PaCO2 4.5-5.0 kpa 
Sedation 

Analgesia ± paralysis 
30o head of bed elevation 

Intravenous fluids ± inotropes to 
maintain mean arterial pressure 

(MAP) ≥80 mmHg 

Ventriculostomy ± CSF drainage 
Surgical removal of space 

occupying lesions  
± prophylactic anticonvulsants

STAGE 2 
Mannitol (maintain serum 

osmolarity <315m osmoles) 

Hypertonic saline (avoid in 
hyponatremic patients, caution in 

patients with cardiac or pulmonary 
problems) 

Inotropes to maintain cerebral 
perfusion pressure (CPP) 

≥60mmHg 

Monitor blood Magnesium levels 
and replace as required 

Barbiturates not permitted 
± therapeutic hypothermia

 

STAGE 3 

Barbiturate Therapy 

Decompressive craniectomy 
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 DAY 2 DATA COLLECTION FORM 
European Study of 

therapeutic hypothermia (32-35°C)after traumatic brain injury 

Version 3.1, 03Oct2013 2 

Day 2
Patient ID number: 

3. ICP Measurement:

Day two – hourly measurements: 
(as per 24-hour chart) 

Time Core Temp oC ICP mmHg MAP mmHg CPP mmHg Brain Temp  oC 
(If available) 

00:00 

01:00 

02:00 

03:00 

04:00 

05:00 

06:00 

07:00 

08:00 

09:00 

10:00 

11:00 

12:00 

13:00 

14:00 

15:00 

16:00 

17:00 

18:00 

19:00 

20:00 

21:00 

22:00 

23:00 

Completed by: ____________________________________________ Date: 
d d 

 
m m y y 

Yes No 
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DAY 3 DATA FORM 
European Study of 

therapeutic hypothermia (32-35°C)after traumatic brain injury 

Version 3.1, 03Oct2013 1 

Day 3
Patient ID number: 

Date day three: 
d d m m y y

Consider rewarming the patient today if ICP is less than 20 mmHg. 
(See Rewarming Guidelines) 

1. Rewarming initiated: if Yes- Time initiated: 
(24hr clock) 

2. Presence of pneumonia:

3. a) Stage 2-  Therapy failure: Yes   No  (if No, go to section 5.) 

 
 
 

 
 
 
 
 
 
 
 
 
 

3.b) If Yes, then why? Uncontrollable raised ICP  

 Uncontrollable shivering 

Treatment stopped 

Death Date of death:  
d d m m y y 

Time of death:  : hrs 

h h m m 

4. What action was taken? Decompressive Craniectomy

Barbiturate infusion 

Other Please specify 

Yes No 

h h 

 
m m 

: 

STAGE 1 
Admission to the Intensive care 

unit (ICU) 
Ventilation PaO2≥11kpa 

PaCO2 4.5-5.0 kpa 
Sedation 

Analgesia ± paralysis 
30o head of bed elevation 

Intravenous fluids ± inotropes to 
maintain mean arterial pressure 

(MAP) ≥80 mmHg 

Ventriculostomy ± CSF drainage 
Surgical removal of space 

occupying lesions  
± prophylactic anticonvulsants

STAGE 2 
Mannitol (maintain serum 

osmolarity <315m osmoles) 

Hypertonic saline (avoid in 
hyponatremic patients, caution in 

patients with cardiac or pulmonary 
problems) 

Inotropes to maintain cerebral 
perfusion pressure (CPP) 

≥60mmHg 

Monitor blood Magnesium levels 
and replace as required 

Barbiturates not permitted 
± therapeutic hypothermia

 

STAGE 3 

Barbiturate Therapy 

Decompressive craniectomy 

Yes No N/A 
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DAY 3 DATA FORM 
European Study of 

therapeutic hypothermia (32-35°C)after traumatic brain injury 

Version 3.1, 03Oct2013 2 

Day 3
Patient ID number: 

5. ICP Measurement:

Day three – hourly measurements: 
(as per 24-hour chart) 

Time Core Temp oC ICP mmHg MAP mmHg CPP mmHg Brain Temp  oC 
(If available) 

00:00 

01:00 

02:00 

03:00 

04:00 

05:00 

06:00 

07:00 

08:00 

09:00 

10:00 

11:00 

12:00 

13:00 

14:00 

15:00 

16:00 

17:00 

18:00 

19:00 

20:00 

21:00 

22:00 

23:00 

Completed by: ____________________________________________ Date: 
d d m m y y 

Yes No 
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DAY 4 DATA FORM 
European Study of 

therapeutic hypothermia (32-35°C)after traumatic brain injury 

Version 3.1, 03Oct2013 1 

Day 4
Patient ID number: 

Date day four: 
d d m m y y

Consider rewarming the patient today if ICP is less than 20 mmHg. 
(See Rewarming Guidelines) 

1. Rewarming initiated: if Yes- Time initiated: 
(24hr clock) 

2. Presence of pneumonia:

3. a) Stage 2-  Therapy failure: Yes   No  (if No, go to section 5.) 

 
 
 

 
 
 
 
 
 
 
 
 
 

3.b) If Yes, then why? Uncontrollable raised ICP  

 Uncontrollable shivering 

Treatment stopped 

Death Date of death:  
d d m m y y 

Time of death:  : hrs 

h h m m 

4. What action was taken? Decompressive Craniectomy

Barbiturate infusion 

Other Please specify 

Yes No 

h h 

 
m m 

: 

STAGE 1 
Admission to the Intensive care 

unit (ICU) 
Ventilation PaO2≥11kpa 

PaCO2 4.5-5.0 kpa 
Sedation 

Analgesia ± paralysis 
30o head of bed elevation 

Intravenous fluids ± inotropes to 
maintain mean arterial pressure 

(MAP) ≥80 mmHg 

Ventriculostomy ± CSF drainage 
Surgical removal of space 

occupying lesions  
± prophylactic anticonvulsants

STAGE 2 
Mannitol (maintain serum 

osmolarity <315m osmoles) 

Hypertonic saline (avoid in 
hyponatremic patients, caution in 

patients with cardiac or pulmonary 
problems) 

Inotropes to maintain cerebral 
perfusion pressure (CPP) 

≥60mmHg 

Monitor blood Magnesium levels 
and replace as required 

Barbiturates not permitted 
± therapeutic hypothermia

STAGE 3 

Barbiturate Therapy 

Decompressive craniectomy 

Yes No N/A 
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DAY 4 DATA FORM 
European Study of 

therapeutic hypothermia (32-35°C)after traumatic brain injury 

Version 3.1, 03Oct2013 2 

Day 4
Patient ID number: 

5. ICP Measurement:

Day four – hourly measurements: 
(as per 24-hour chart) 

Time Core Temp oC ICP mmHg MAP mmHg CPP mmHg Brain Temp  oC 
(If available) 

00:00 

01:00 

02:00 

03:00 

04:00 

05:00 

06:00 

07:00 

08:00 

09:00 

10:00 

11:00 

12:00 

13:00 

14:00 

15:00 

16:00 

17:00 

18:00 

19:00 

20:00 

21:00 

22:00 

23:00 

Completed by: ____________________________________________ Date: 
d d m m y y

Yes No 
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DAY 5 DATA FORM 
European Study of 

therapeutic hypothermia (32-35°C)after traumatic brain injury 

Version 3.1, 03Oct2013 1 

Day 5
Patient ID number: 

Date day five: 
d d m m y y

Consider rewarming the patient today if ICP is less than 20 mmHg. 
(See Rewarming Guidelines) 

1. Rewarming initiated: if Yes- Time initiated: 
(24hr clock) 

2. Presence of pneumonia:

3. a) Stage 2-  Therapy failure: Yes   No  (if No, go to section 5.) 

 
 
 

 
 
 
 
 
 
 
 
 
 

3.b) If Yes, then why? Uncontrollable raised ICP  

 Uncontrollable shivering 

Treatment stopped 

Death Date of death:  
d d m m y y 

Time of death:  : hrs 

h h m m 

4. What action was taken? Decompressive Craniectomy

Barbiturate infusion 

Other Please specify 

Yes No 

h h 

 
m m 

: 

STAGE 1 
Admission to the Intensive care 

unit (ICU) 
Ventilation PaO2≥11kpa 

PaCO2 4.5-5.0 kpa 
Sedation 

Analgesia ± paralysis 
30o head of bed elevation 

Intravenous fluids ± inotropes to 
maintain mean arterial pressure 

(MAP) ≥80 mmHg 

Ventriculostomy ± CSF drainage 
Surgical removal of space 

occupying lesions  
± prophylactic anticonvulsants

STAGE 2 
Mannitol (maintain serum 

osmolarity <315m osmoles) 

Hypertonic saline (avoid in 
hyponatremic patients, caution in 

patients with cardiac or pulmonary 
problems) 

Inotropes to maintain cerebral 
perfusion pressure (CPP) 

≥60mmHg 

Monitor blood Magnesium levels 
and replace as required 

Barbiturates not permitted 
± therapeutic hypothermia

 

STAGE 3 

Barbiturate Therapy 

Decompressive craniectomy 

Yes No N/A 
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DAY 5 DATA FORM 
European Study of 

therapeutic hypothermia (32-35°C)after traumatic brain injury 

Version 3.1, 03Oct2013 2 

Day 5
Patient ID number: 

5. ICP Measurement:

Day five – hourly measurements: 
(as per 24-hour chart) 

Time Core Temp oC ICP mmHg MAP mmHg CPP mmHg Brain Temp  oC 
(If available) 

00:00 

01:00 

02:00 

03:00 

04:00 

05:00 

06:00 

07:00 

08:00 

09:00 

10:00 

11:00 

12:00 

13:00 

14:00 

15:00 

16:00 

17:00 

18:00 

19:00 

20:00 

21:00 

22:00 

23:00 

Completed by: ____________________________________________ Date: 
d d m m y y 

Yes No 
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DAY 6 DATA FORM 
European Study of 

therapeutic hypothermia (32-35°C)after traumatic brain injury 

Version 3.1, 03Oct2013 1 

Day 6

Patient ID number: 

Date day six: 
d d m m y y

Consider rewarming the patient today if ICP is less than 20 mmHg. 
(See Rewarming Guidelines) 

1. Rewarming initiated: if Yes- Time initiated: 
(24hr clock) 

2. Presence of pneumonia:

3. a) Stage 2-  Therapy failure: Yes   No  (if No, go to section 5.) 

 
 
 

 
 
 
 
 
 
 
 
 
 

3.b) If Yes, then why? Uncontrollable raised ICP  

 Uncontrollable shivering 

Treatment stopped 

Death Date of death:  
d d m m y y 

Time of death:  : hrs 

h h m m 

4. What action was taken? Decompressive Craniectomy

Barbiturate infusion 

Other Please specify 

Yes No 

h h 

 
m m 

: 

STAGE 1 
Admission to the Intensive care 

unit (ICU) 
Ventilation PaO2≥11kpa 

PaCO2 4.5-5.0 kpa 
Sedation 

Analgesia ± paralysis 
30o head of bed elevation 

Intravenous fluids ± inotropes to 
maintain mean arterial pressure 

(MAP) ≥80 mmHg 

Ventriculostomy ± CSF drainage 
Surgical removal of space 

occupying lesions  
± prophylactic anticonvulsants

STAGE 2 
Mannitol (maintain serum 

osmolarity <315m osmoles) 

Hypertonic saline (avoid in 
hyponatremic patients, caution in 

patients with cardiac or pulmonary 
problems) 

Inotropes to maintain cerebral 
perfusion pressure (CPP) 

≥60mmHg 

Monitor blood Magnesium levels 
and replace as required 

Barbiturates not permitted 
± therapeutic hypothermia

STAGE 3 

Barbiturate Therapy 

Decompressive craniectomy 

Yes No N/A 
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DAY 6 DATA FORM 
European Study of 

therapeutic hypothermia (32-35°C)after traumatic brain injury 

Version 3.1, 03Oct2013 2 

Day 6
Patient ID number: 

5. ICP Measurement:

Day six – hourly measurements: 
(as per 24-hour chart) 

Time Core Temp oC ICP mmHg MAP mmHg CPP mmHg Brain Temp  oC 
(If available) 

00:00 

01:00 

02:00 

03:00 

04:00 

05:00 

06:00 

07:00 

08:00 

09:00 

10:00 

11:00 

12:00 

13:00 

14:00 

15:00 

16:00 

17:00 

18:00 

19:00 

20:00 

21:00 

22:00 

23:00 

Completed by: ____________________________________________ Date: 
d d m m y y 

Yes No 
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DAY 7 DATA FORM 
European Study of 

therapeutic hypothermia (32-35°C)after traumatic brain injury 

Version 3.1, 03Oct2013 1 

Day 7

Patient ID number: 

Date day seven: 
d d m m y y

Consider rewarming the patient today if ICP is less than 20 mmHg. 
(See Rewarming Guidelines) 

1. Rewarming initiated: if Yes- Time initiated: 
(24hr clock) 

2. Presence of pneumonia:

3. a) Stage 2-  Therapy failure: Yes   No  (if No, go to section 5.) 

 
 
 

 
 
 
 
 
 
 
 
 
 

3.b) If Yes, then why? Uncontrollable raised ICP  

 Uncontrollable shivering 

Treatment stopped 

Death Date of death:  
d d m m y y 

Time of death:  : hrs 

h h m m 

4. What action was taken? Decompressive Craniectomy

Barbiturate infusion 

Other Please specify 

Yes No 

h h 

 
m m 

: 

STAGE 1 
Admission to the Intensive care 

unit (ICU) 
Ventilation PaO2≥11kpa 

PaCO2 4.5-5.0 kpa 
Sedation 

Analgesia ± paralysis 
30o head of bed elevation 

Intravenous fluids ± inotropes to 
maintain mean arterial pressure 

(MAP) ≥80 mmHg 

Ventriculostomy ± CSF drainage 
Surgical removal of space 

occupying lesions  
± prophylactic anticonvulsants

STAGE 2 
Mannitol (maintain serum 

osmolarity <315m osmoles) 

Hypertonic saline (avoid in 
hyponatremic patients, caution in 

patients with cardiac or pulmonary 
problems) 

Inotropes to maintain cerebral 
perfusion pressure (CPP) 

≥60mmHg 

Monitor blood Magnesium levels 
and replace as required 

Barbiturates not permitted 
± therapeutic hypothermia

STAGE 3 

Barbiturate Therapy 

Decompressive craniectomy 

Yes No N/A 
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DAY 7 DATA FORM 
European Study of 

therapeutic hypothermia (32-35°C)after traumatic brain injury 

Version 3.1, 03Oct2013 2 

Day 7
Patient ID number: 

5. ICP Measurement:

Day seven – hourly measurements: 
(as per 24-hour chart) 

Time Core Temp oC ICP mmHg MAP mmHg CPP mmHg Brain Temp  oC 
(If available) 

00:00 

01:00 

02:00 

03:00 

04:00 

05:00 

06:00 

07:00 

08:00 

09:00 

10:00 

11:00 

12:00 

13:00 

14:00 

15:00 

16:00 

17:00 

18:00 

19:00 

20:00 

21:00 

22:00 

23:00 

Completed by: ____________________________________________ Date: 
d d m m y y 

Yes No 
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MODIFIED OXFORD HANDICAP SCALE 
European Study of therapeutic hypothermia (32-35°C) 

after traumatic brain injury 
= 

Version 3.1, 03Oct2013 1 

To be completed on day 28 after injury, hospital discharge or death whichever occurs 
first 

Patient ID number: 

Date completed : / / 
d d m m y y 

Tick one option that best describes the patient’s head injury related symptoms today: 

No symptoms 

Minor symptoms 

Some restriction in lifestyle, but independent 

Dependent, but not requiring constant attention 

Fully dependent, requiring attention day and night 

Dead 

Completed by: _____________________________________________   
Investigator/Coordinator  
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FOLLOW-UP FORM 
European Study of therapeutic hypothermia (32-35°C) 

after traumatic brain injury 

Version 3.1, 03Oct2013 
1 

Patient ID number: 

1. Date Hypothermia stopped : Time: : hrs 
d d m m y y h h m m

2. Date discharged from ICU:
d d m m y y

3. Date discharged from hospital:
d d m m y y 

4. Has the patient given follow-up consent?

Has the patient died within 6 months after randomisation? 

5. Date of Death (if applicable): Time of Death: : hrs 
h h m m 

Completed by: _____________________________________________ Date: / / 
Investigator/Coordinator  d d m m y y 

d d 

 
m m y y 

Yes No 

Yes No 
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REPORT OF SERIOUS ADVERSE EVENT (SAE) 

Patient ID number: 

Version 5.1, 03Oct2013 

1 

The Principal (local) Investigator should report any SAE that is both related to the research procedures 
and is unexpected to the trial sponsor using this form.  

Please fax this report to the ACCORD office in NHS Lothian within 24 hours of the investigator 
becoming aware of the event occurring. Fax Number +44 131 242 9447.  

Please also complete this report form on the database. 

1. Details of Principal Investigator submitting report

Name: 

Address: 

Telephone: 

Email: 

Fax: 

2. Type of event
Please categorise this event, ticking all appropriate options

Death Life threatening Hospitalisation or prolongation 
of existing hospitalisation 

 Persistent or significant Congenital anomaly Other 
 disability or incapacity or birth defect 
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REPORT OF SERIOUS ADVERSE EVENT (SAE) 

Patient ID number: 

Version 5.1, 03Oct2013 
2 

3. Specific events to be collected
Please tick the appropriate event that has occurred:

Bleeding – defined as a new haemorrhage requiring ≥2 units of packed red cells  

Cardiovascular instability – defined as a systolic blood pressure <90mmHg for ≥30 minutes 

Thermal burns >5% of body surface area using the Lund-Browder Chart   

Cerebral Perfusion Pressure (CPP) < 50mmHg for ≥ 15minutes 

  Other 

4. Assessment of Causality (tick one box)

Did the hypothermia cause this serious adverse event? 

No- unrelated Possibly Probably Definitely 

If the answer to question 4 is No-unrelated to hypothermia, please go to question 6. 

If the answer to question 4 is possible, probably or definitely related to hypothermia, please go to 
question 5. 

5. Assessment of Expectedness (tick one box)

Was this serious adverse event expected or unexpected? 
Expected Unexpected 
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REPORT OF SERIOUS ADVERSE EVENT (SAE) 

Patient ID number: 

Version 5.1, 03Oct2013 
3 

6. Circumstances of event

Date of SAE: 

Location: 

Describe the circumstances  
of the event: 
(Attach copy of detailed  
report if necessary) 

What is your assessment of  
the implications, if any, for the  
safety of study participants 
and how will these be  
addressed?: 

7. Declaration

Signature of Principal 
Investigator submitting 
report:  

Print name: 

Date of submission: 

d d m m y y 
 

y 
 

y 
 

d d m m y y 
 

y 
 

y 
 

Online Supplement, Eurotherm3235Trial;49



1%

2%

3%

4%

1%

2%

3%

4%

6%

1%

2%

3%

4%

5%

6%

Individual%elements%as%well%as%the%sum%of%the%score%are%important.%Hence,%the%

score%is%expressed%in%the%form%"GCS%9%=%E2%V4%M3".%

Generally,%traumatic%brain%injury%is%classified%as:%

Severe,%with%GCS%<%9%

Moderate,%GCS%9–12%

Minor,%GCS%≥%13.%

Teasdale%G,%Jennett%B.%(1974).%"Assessment%of%coma%and%impaired%consciousness.%

A%practical%scale.".%Lancet%13%(2):%81–4.%doi:10.1016/S0140a6736(74)91639a0.%

PMID%4136544.%

�������ͳ

Glasgow(Coma(Scale(

Eye(response((E)(
There%are%four%grades%starting%with%the%most%severe:%

No%eye%opening%

Eye%opening%in%response%to%pain%stimulus%

Eye%opening%to%speech%

Eyes%opening%spontaneously%

Verbal(response(
There%are%five%grades%starting%with%the%most%severe:%

No%verbal%response%� %
Incomprehensible%sounds%

Inappropriate%words%%

Confused%

Oriented%

Motor(response%
There%are%six%grades:%

No%motor%response%� %
Extensor%response%(Decerebrate%posturing%%

accentuated%by%pain)%%

Flexor%response%(Decorticate%posturing%accentuated%

by%pain)%%

Withdrawal%from%pain%%

(Absence%of%abnormal%posturing)%� %
Localizes%to%pain%%

Obeys%commands%%� %
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Glasgow(Outcome(Scale(

The!Glasgow!Outcome!Scale!(GOS)!is!a!global!scale!for!functional!outcome!that!

rates!patient!status!into!one!of!five!categories:!Dead,!Vegetative!State,!Severe!

Disability,!Moderate!Disability!or!Good!Recovery.!The!Extended!GOS!(GOSE)!

provides!more!detailed!categorization!into!eight!categories!by!subdividing!the!

categories!of!severe!disability,!moderate!disability!and!good!recovery!into!a!

lower!and!upper!category:!

Extended!Glasgow!Outcome!Scale!(GOSE)!

References:((

Jennett!B,!Bond!M:!Assessment!of!outcome!after!severe!brain!damage.!Lancet!

1:480–484,!1975.!

Teasdale!GM,!Pettigrew!LE,!Wilson!JT,!Murray!G,!Jennett!B.!Analyzing!outcome!of!

treatment!of!severe!head!injury:!A!!

review!and!update!on!advancing!the!use!of!the!Glasgow!Outcome!Scale.!Journal(
of(Neurotrauma(1998;15:587W597.!Wilson!JTL,!Pettigrew!LEL,!Teasdale!GM.!
Structured!interviews!for!the!Glasgow!Outcome!Scale!and!the!Extended!!

Glasgow!Outcome!Scale:!Guidelines!for!Their!Use.!J!Neurotrauma!15(8):!573W85.!

1997.!!

Wilson!JT,!Slieker!FJ,!Legrand!V,!Murray!G,!Stocchetti!N,!Maas!AI.!Observer!

variation!in!the!assessment!of!outcome!in!traumatic!brain!injury:!experience!

from!a!multicenter,!international!randomized!clinical!trial.!Neurosurgery.!

Jul;61(1):123W8;!discussion!128W9.!2007!.!!
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Study&Centre& Patients&
Randomised&

Patients&
Screened&

Western!General!Hospital!Edinburgh,!UK! 42! 137!
Jai!Prakash!Narain!Apex!Trauma!Centre!AIIMS,!
New!Delhi,!India!

38! 38!

King’s!College!Hospital,!London,!UK! 30! 144!
Hôpital!Erasme,!Brussels,!Belgium! 27! 27!
University!Hospital!of!Wales,!UK! 20! 115!
North!Estonia!Medical!Centre,!Estonia! 19! 107!
Derriford!Hospital,!Plymouth,!UK! 16! 143!
Salford!Royal!NHS!Trust,!UK! 15! 155!
Royal!Stoke!University!Hospital,!UK! 12! 127!
Royal!Victoria!Infirmary,!Newcastle,!UK! 12! 112!
Complejo!Universitario!de!Burgos,!Spain! 12! 25!
Cork!University!Hospital,!Ireland! 11! 58!
University!Hospital!of!Thessaly,!Larissa,!Greece! 10! 13!
St!Mary’s!Hospital,!London,!UK! 8! 157!
Erasmus!MC!University!Medical!Centre!
Rotterdam,!The!Netherlands!

8! 81!

Royal!Victoria!Hospital,!Belfast,!UK! 7! 98!
Royal!London!Hospital,!UK! 7! 142!
Leeds!General!Infirmary,!UK! 6! 83!
Hull!Royal!Infirmary,!UK! 6! 74!
Aberdeen!Royal!Infirmary,!UK! 5! 77!
Thriassio!General!Hospital!of!Eleusis,!Attica,!
Greece!

5! 43!

Albert!Szent\Gyorgyi!Medical!Centre,!Hungary! 5! 7!
Cliniques!Universitaires!UCL!de!Mont!Goddine,!
Belgium!

5! 5!

UCIP!Hospital!de!Santo!António,!Porto,!Portugal! 5! 8!
University!Hospital!Brussels,!Belgium! 5! 20!
Royal!Preston!hospital,!UK! 5! 59!
CHU!de!Charleroi,!Belgium! 4! 10!
Evangelismos!General!Hospital,!Greece! 4! 22!
Istituto!Clinico!Humanitas,!Milan,!Italy! 4! 9!
Queen’s!Hospital,!Romford,!UK! 4! 31!
Charing!Cross!Hospital,!London,!UK! 3! 23!
King!Abdulaziz!Medical!City,!Riyadh,!Saudi!Arabia! 3! 35!
Royal!Hallamshire!Hospital,!Sheffield,!UK! 3! 20!
G. Gennimatas!General!Hospital!of!Athens,
Greece

3! 3!

Policlinico!A.!Gemelli,!Rome,!Italy! 2! 11!
CSL!Clinique!St!Joseph!Arlon,!Belgium! 2! 11!
BG!Kliniken!Bergmannstrost,!Halle,!Germany! 2! 12!
General!Hospital!of!Kavala,!Greece! 2! 5!
Sheikh!Khalifa!Medical!City,!Abu!Dhabi,!UAE! 2! 4!

����� ��ͶǤ ����������͵ʹ͵ͷ����� ������������ ����
�������
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Study&Centre& Patients&
Randomised&

Patients&
Screened&

Royal!Berkshire!Hospital,!Reading,!UK! 1! 5!
Hurstwood!Park!Neurological!Centre,!Haywards!
Heath,!UK!

1! 31!

CHR!Citadelle,!Liège,!Belgium! 1! 2!
Sklifosovsky!Research!Institute,!Moscow,!Russia! 1! 23!
University!Hospital!of!Ioannina,!Greece! 1! 1!
University!Hospital!of!Coventry!and!
Warwickshire,!UK!

1! 115!

Hospital!Clinico!San!Carlos,!Madrid,!Spain! 1! 2!
The!Walton!Centre,!Liverpool,!UK! 1! 1!
Ospedale!San!Gerardo!di!Monza,!Italy! 0! 15!
Medisch!Centrum!Haaglanden,!The!Netherlands! 0! 11!
Hospital!Germans!Trias!I!Pujol,!Badalona,!Spain! 0! 10!
University!General!Hospital!of!Alexandroupolis,!
Greece!

0! 9!

Queen’s!Medical!Centre,!Nottingham,!UK! 0! 9!
Southern!General!Hospital,!Glasgow,!UK! 0! 8!
St!George’s!Hospital,!London,!UK! 0! 3!
CHL\Apollo!Hospitals,!India! 0! 2!

ALL&CENTRES& 387& 2498&
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Table&S5.&Other&baseline&characteristics1"&!

Parameter! Stats/&category&
Hypothermia&
(N=195)&

Control&
(N=192)&

Age$(years)$ Mean$(SD)$ 37.4$(15.4)$ 36.7$(14.9)$
$ ! $ $

Gender$(n(%))$ Male$ 157$(80.5)$ 164$(85.4)$
$ ! $ $

GCS$>$eyes2$(n(%))$ 1>none$ 117$(60.0)$ 113$(58.9)$

$
2>to$pain$ 17$($8.7)$ 24$(12.5)$

$
3>to$sound$ 29$(14.9)$ 26$(13.5)$

$
4>spontaneous$ 32$(16.4)$ 29$(15.1)$

$ ! $ $

GCS$–$verbal2$(n(%))$ 1>none$ 109$(55.9)$ 108$(56.3)$

$
2>incomprehensible$ 36$(18.5)$ 35$(18.2)$

$
3>inappropriate$ 21$(10.8)$ 14$($7.3)$

$
4>confused$ 21$(10.8)$ 25$(13.0)$

$
5>orientated$ 8$($4.1)$ 10$($5.2)$

$ ! $ $

GCS$–$motor2$(n(%))$ 1>none$ 38$(19.5)$ 38$(19.8)$

$
2>extension$ 18$($9.2)$ 12$($6.3)$

$
3>abnormal$flexion$ 13$($6.7)$ 18$($9.4)$

$
4>normal$flexion$ 22$(11.3)$ 32$(16.7)$

$
5>localises$ 70$(35.9)$ 61$(31.8)$

$
6>obeys$commands$ 34$(17.4)$ 31$(16.1)$

$ ! $ $

GCS$sum$score2$3$(n(%))$ 3$to$8$ 125$(64.1)$ 129$(67.2)$

$
9$to$12$ 45$(23.1)$ 34$(17.7)$

$
12$to$15$ 25$(12.8)$ 29$(15.1)$

$ ! $ $

CT$scan$appearance4$(n(%))$ Diffuse$injury$I$ 2$($1.0)$ 0$

$
Diffuse$injury$II$ 31$(15.9)$ 36$(18.8)$

!
Diffuse$injury$III$ 39$(20.0)$ 42$(21.9)$

!
Diffuse$injury$IV$ 21$(10.8)$ 15$($7.8)$

!
Surgical$lesion$ 46$(23.6)$ 52$(27.1)$

!
High/$mixed$density$lesion$ 56$(28.7)$ 47$(24.5)$

$

$

$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$
1
"There"are"no"statistically"significant"differences"between"groups"for"these"baseline"measures. 

2
"Measured"on"hospital"admission. 

3
.Addition"of"GCS"–"eyes,"GCS"–"verbal"and"GCS"A"motor

4
"Measured"at"screening"visit."Marshall"categories"are:"Diffuse"injury"I"(no"visible"pathology),"no"visible"intracranial"
pathology"seen"on"CT"scan;"Diffuse"injury"II"Cisterns"are"present"with"midline"shift"0A5mm"and/or"lesions"densities"
present,"no"high"or"mixed"density"lesion">25mm³"may"include"bone"fragments"and"foreign"bodies;"Diffuse"injury"III"
(swelling)"Cistern"compressed"or"absent"with"midline"shift"0A5mm,"no"high"or"mixed"density"lesion">25mm;""Diffuse"
injury"IV"(shift)"midline"shift">5mm,"no"high"or"mixed"density"lesion">25mm³;"Any"lesion"surgically"removed;"High"or"
mixed"density"lesion">25mm³,"not"surgically"evacuated.
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!
Table&S6.&Baseline&Characteristics&–&Pre&randomization&Neurosurgery&&&

Parameter& Category&

Hypothermia&

(N=195)&

Control&

(N=192)&

Any$Neurosurgery$in$this$admission$(n(%))$ Yes$ 83$(42.6)$ 73$(38.0)$
! No$ 112$(57.4)$ 119$(62.0)$
! $ $ $

Number$of$Neurosurgeries$(n(%))$ 0$ 112$(57.4)$ 119$(62.0)$
! 1$ 68$(34.9)$ 51$(26.6)$
! 2$ 12$($6.2)$ 18$($9.4)$

$ 3$ 3$($1.5)$ 4$($2.1)$

!
!
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&

Table&S7.&ICP&reduction&therapy&failure;&first&occurrence&after&randomization&&

Parameter& Category&

Hypothermia&

(N=195)&

Control&

(N=192)&

First$occurrence$(n(%))$ at$Day$1$ 15$($7.8)$ 31$(16.4)$

! at$Day$2$ 15$($7.8)$ 22$(11.6)$
! at$Day$3$ 14$($7.3)$ 17$($9.0)$
! at$Day$4$ 13$($6.8)$ 14$($7.4)$
! at$Day$5$ 7$($3.6)$ 7$($3.7)$
! at$Day$6$ 11$($5.7)$ 4$($2.1)$

! at$Day$7$ 9$($4.7)$ 7$($3.7)$

! $ $ $

& Never$occurred$(Days$1G$7)$ 108$(56.3)$ 87$(46.0)$

! $ $ $
! Missing$ 3$ 3$

!
!
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Table&S8.&Action&taken&due&to&Stage&2&Therapy&Failure&(first&Occurrence)&by&timeOpoint&&
(note:&This&table&is&only&applicable&to&patients&with&a&therapy&failure&in&a&determined&timepoint&in&table&S7)&

Parameter& Category& Hypothermia& Control&

Action$DAY$1$(n$(%))$ Decompressive$Craniectomy$ 8$(53.3)$ 11$(35.5)$
Barbiturate$infusion$ 5$(33.3)$ 14$(45.2)$
Other$ 2$(13.3)$ 6$(19.4)$

Action$DAY$2$(n$(%))$ Missing$ 1$ 0$
Decompressive$Craniectomy$ 8$(57.1)$ 5$(22.7)$
Barbiturate$infusion$ 4$(28.6)$ 12$(54.5)$
Other$ 2$(14.3)$ 5$(22.7)$

Action$DAY$3$(n$(%))$ Missing$ 1$ 1$
Decompressive$Craniectomy$ 6$(46.2)$ 6$(37.5)$
Barbiturate$infusion$ 6$(46.2)$ 8$(50.0)$
Other$ 1$($7.7)$ 2$(12.5)$

Action$DAY$4$(n$(%))$ Missing$ 1$ 0$
Decompressive$Craniectomy$ 5$(41.7)$ 5$(35.7)$
Barbiturate$infusion$ 5$(41.7)$ 7$(50.0)$
Other$ 2$(16.7)$ 2$(14.3)$

Action$DAY$5$(n$(%))$ Missing$ 1$ 1$
Decompressive$Craniectomy$ 2$(33.3)$ 4$(66.7)$
Barbiturate$infusion$ 3$(50.0)$ 2$(33.3)$
Other$ 1$(16.7)$ 0$

Action$DAY$6$(n$(%))$ Missing$ 2$ 0$
Decompressive$Craniectomy$ 3$(33.3)$ 1$(25.0)$
Barbiturate$infusion$ 3$(33.3)$ 3$(75.0)$
Other$ 3$(33.3)$ 0$

Action$DAY$7$(n$(%))$ Missing$ 3$ 0$
Decompressive$Craniectomy$ 4$(66.7)$ 1$(14.3)$
Barbiturate$infusion$ 1$(16.7)$ 4$(57.1)$
Other$ 1$(16.7)$ 2$(28.6)$
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!
Table&S9A.&Outcomes.&Extended&GOSE&at&6months
&&
Parameter& Category&

Hypothermia&
(N=195)&

Control&
(N=192)&

GOSE%score%(n(%)% Dead% 68%(34.9)% 51%(26.6)%
! Vegetative%State% 0% 4%(%2.1)%
! Lower%Severe%Disability% 46%(23.6)% 43%(22.4)%
% Upper%Severe%Disability% 26%(13.3)% 21%(10.9)%
! Lower%Moderate%Disability% 16%(%8.2)% 17%(%8.9)%
! Upper%Moderate%Disability% 12%(%6.2)% 15%(%7.8)%
% Lower%Good%Recovery% 10%(%5.1)% 20%(10.4)%
! Upper%Good%Recovery% 10%(%5.1)% 17%(%8.9)%
% GOS%3%K%Severe%Disability% 2%(%1.0)% 1%(%0.5)%
! GOS%4%K%Moderate%Disability% 1%(%0.5)% 0%
! Totally%lost%to%followKup% 1%(%0.5)% 1%(%0.5)%
! Alive%at%followKup%but%GOSE%data%not%available% 2%(%1.0)% 2%(%1.0)%
! Withdrawn%pre%treatment% 1%(%0.5)% 0%
! % % %
Collapsed1%GOSE%score%(n(%)% Dead,Vegetative%State,LSDisability% 114%(60.6)% 98%(52.1)%
% Upper%Severe%Disability% 26%(13.8)% 21%(11.2)%
% Lower%Moderate%Disability% 16%(%8.5)% 17%(%9.0)%
% Upper%Moderate%Disability% 12%(%6.4)% 15%(%8.0)%
% Lower%Good%Recovery% 10%(%5.3)% 20%(10.6)%
% Upper%Good%Recovery% 10%(%5.3)% 17%(%9.0)%
% % % %
Dichotomized2%GOSE%score%(n(%))% Unfavorable%outcome% 142%(74.3)% 120%(63.5)%
% Favourable%outcome% 49%(25.7)% 69%(36.5)%

!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
1 The!8&point!GOSE!was!collapsed!to!six!categories!by!pooling!Death!with!Vegetative!State!and!Lower!Severe!Disability 
2 The!8&point!GOSE!was!collapsed!to!two!categories!using!the!conventional!split!of!the!GOSE!as!lower!moderate!disability!or!better!(‘favourable’)!versus!upper!severe!disability!or!
worse!(‘unfavourable’) 
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Table&S9B.&Outcomes.&MOH&at&28&days&&

Parameter& Stats/&category&
Hypothermia&
(N=195)&

Control&
(N=192)&

MOH%(n(%))% Dead% 60%(30.8)% 42%(21.9)%
% Fully%dependent,%requiring%attention%day%and%night% 73%(37.4)% 84%(43.8)%
% Dependent,%but%not%requiring%constant%attention% 39%(20.0)% 33%(17.2)%
% Some%restriction%in%lifestyle,%but%independent% 14%(%7.2)% 18%(%9.4)%
% Minor%symptoms% 4%(%2.1)% 12%(%6.3)%
% No%symptoms% 4%(%2.1)% 3%(%1.6)%
% WithdrawalKdata%not%to%be%collected% 1%(%0.5)% 0%
% % % %
Collapsed1%MOH%(n(%))! Dependent,%Fully%dependent%or%Dead% 172%(88.2)% 159%(82.8)%
% Some%restriction%in%lifestyle,%but%independent% 14%(%7.2)% 18%(%9.4)%
! Minor%symptoms% 4%(%2.1)% 12%(%6.3)%
% No%symptoms% 4%(%2.1)% 3%(%1.6)%
! WithdrawalKdata%not%to%be%collected% 1%(%0.5)% 0%

!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
1 The!6&point!MOH!was!collapsed!to!four!categories!by!pooling!'Death'!with!'Fully!dependent'!and!'Dependent' 
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Treatment 
Group 

Date SAE Event Event Causality Expectedness Details of event 

1 Hypothermia 9/3/10 Death Cardio Instability Unrelated Expected Cooled to 32ºC for 10 days. ICP problematic, condition 
deteriorated rapidly 9/3/10 & abnormal ECG. Serum K+ 
6.6mmol & rising. ECG worsened; inotropes increased, 
ECHO – RS MI or PE Treatment withdrawn. 

2 Hypothermia 11/8/10 Death Cardio Instability Unrelated N/A Cardiac rhythm changes; ECHO – coronary 
vasospasm. Patient became hypotensive and cardiac 
rhythm agonal. No response to therapy and further 
decline in ventricular failure and then rapidly into 
asystole. 

3 Control 21/12/10 Life Threatening CPP <50mmHg Unrelated N/A ICP slowly rising throughout 20/12/10 and early hours 
of 21/12 whilst maintaining CPP >50mmHg. However 
BP dropped and was unresponsive to increase in 
noradrenaline. CPP consequently fell below 50mmHg. 
This was then compounded by an increase in ICP up to 
67mmHg unresponsive of sedation. Further treatment 
was declared futile. 

4 Hypothermia 8/9/11 Life Threatening CPP <50mmHg Unrelated N/A Commenced hypothermia at 14:15 with cold fluid bolus. 
Had chest physio at 14:30. By 15:00 ICP 66mmHg, 
CPP 53mmHg, Temp 35.7ºC. By 15:15 ICP 69mmHg, 
CPP 41mmHg, Temp 35.5ºC. CPP never improved 
>50mHg. Treatment ceiling at 18:00 8/9/11 and
treatment withdrawn at 09:00 9/9/11.

5 Hypothermia 9/4/11 Death CPP <50mmHg Unrelated N/A ICP rose to unsurvivable levels despite stage 3 
therapies. Thiopentone infusion failed to control. 
Decision made to disconnect ICP device at 17:00 hrs 
10/4/11. Pupils fixed and dilated at 08:00 hrs 10/4/11. 
Treatment withdrawn and the patient died on 12/4/11. 

6 Hypothermia 11/6/11 Life Threatening CPP <50mmHg Unrelated Expected Hypothermia stopped as patient required Thiopentone 
to control ICP. Patient’s ICP continued to rise resulting 
in reduced CPP. Patient was taken to OT for 
decompressive Craniectomy.  

�������ͳͲǤ����������������������������������

A total of 43 SAEs were recorded in the trial involving 30 patients. 1
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Table of SAE’s 

7 Control 19/8/11 Death CPP <50mmHg Unrelated N/A Despite max. therapeutic treatment (hypothermia, 
barbiturate infusion, Mannitol infusion, hyperventilation) 
increasing uncontrolled ICP and development of 
bilateral mydriasis & stiffness. On 19/8/11at 15:47 no 
brainstem reflexes, apnoea. Angiograpgy of brain 
performed; severe brain oedema with severe 
compression of the ventricular system and basal 
cistern. High MTT, very low to absent CBV and CBF 
suggestive for brain parenchym. Delayed filling of the 
venous system. Patient declared brain dead at 17:00 

8 Hypothermia 30/8/11 Death CPP <50mmHg Unrelated N/A Progressive ICP rise refractory to all therapeutic 
measures due to severity of injury.  

9 Control 11/9/11 Death Cardio 
Instability 

Unrelated N/A ARDS secondary to VAP, worsening ICP secondary to 
hypercapny and prone position. Uncontrollable septic 
shock. 

10 Hypothermia 11/1/12 Life Threatening Other Possibly Unexpected Patient’s WCC dropped from 5.7x10^9/L on 10/1/12 to 
0.7 x10^9/L on 11/1/12. Neutrophils dropped from 4.56 
x10^9/L to 0.53 x10^9/L. This may have contributed to 
sepsis and increasing inotropic use. 

11 Hypothermia 13/1/12 Life threatening CPP <50mmHg Unrelated N/A Patient's ICP became elevated and CPP was reduced 
despite inotropic support. Hypothermia stopped for 31 
hours at this stage and patient was normothermic when 
ICP became un-manageable. 

12 Hypothermia 27/2/12 Other Other Possibly Unexpected Prior to cooling patient's HR was 105bpm, pH 7.45 and 
lactate 2.6. CT scan on 26/02/2012 reported possible 
duodenal injury. After cooling patients HR down to 
38bpm, lactate increased to 3.9 with metabolic acidosis 
and abdominal distension/? duodenal leak noted. 

13 Hypothermia 28/2/12 Hospitalisation Other Unrelated N/A Patient’s platelet count was halved after hypothermia 
induction. It dropped from 107 to 56g/L. 

14 Hypothermia 3/3/12 Hospitalisation Bleeding Unrelated N/A Patient received 2 units RCC due to Hb drop from 
8.6g/L to 6.5g/L. The Hb drop also occurred when the 
patient was brought back from the OT following 
craniotomy and lobectomy. The patient had been 
rewarmed at this point.   

A total of 43 SAEs were recorded in the trial involving 30 patients. 2
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Table of SAE’s 

15 Hypothermia 6/3/12 Hospitalisation Bleeding Unrelated N/A Patient needed a blood transfusion due to Hb drop to 
6.3g/L. Patient had finished hypothermia treatment at 
this time. 

16 Hypothermia 8/3/12 Hospitalisation Bleeding Unrelated N/A Patient received another 2 units RCC due to low Hb. 
Hypothermia was stopped by this stage. 

17 Control 3/6/12 Death CPP <50mmHg Unrelated N/A Despite max. therapy (hypothermia, barbiturate 
infusion, hypertonic saline, new ICP drain) developing 
bilateral mydriasis and apnoea. Angiography confirmed 
brain death. Patient went into the organ donor protocol 
as per her wishes. Brain death declared 3/6/12 at 
08:47hrs. 

18 Hypothermia 20/7/12 Other CPP <50mmHg Unrelated N/A Patients CPP was <50mmHg as documented on ICU 
chart for 2 consecutive hours. Labetalol had previously 
been discontinued at 16:00hrs. No inotropic support 
was started. 

19 Control – 
patient crossed 
over to 
Hypothermia 
group 

22/8/12 Other Other Possibly Unexpected WBC monitoring showed a reduction to below normal 
levels for this patient during and post hypothermia 
treatment. Neutrophils also dropped from 7.47g/L to 
1.53g/L (although they stayed within normal values). 

20 125-015 24/8/12 Death CPP <50mmHg Unrelated N/A Despite max. therapy (therapeutic hypothermia, 
barbiturate induced coma, hypertonic saline, 
hyperventilation, Minirin) patient developed severe 
cerebral hypertension leading to cerebral herniation 
followed by brain death. Transcranial doppler confirmed 
brain death at 02.20hrs. 

21 Control 7/10/12 Life Threatening Cardio 
Instability 

Unrelated N/A Severe shock state secondary to ischaemic small 
bowel/traumatic bowel injury. Cerebral hypoperfusion 
and hypotension prior to theatre for bowel resection for 
>1 hour.

22 Control 16/10/12 Other CPP <50mmHg Unrelated N/A Patient had a CPP of <50mmHg for > 15 minutes as a 
consequence of peri-arrest at the time.  

A total of 43 SAEs were recorded in the trial involving 30 patients. 3
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Table of SAE’s 

23 Hypoothermia 15/4/13 Life Threatening Other Possibly Unexpected After initiation of endovascular cooling device repeated 
bradycardias with severe hypotension. Upon these 
events Dobutamine was started, but when another 
bradycardia occurred the local investigator decided it to 
be safest to re-warm up to 35ºC. After this no 
bradycardias occurred. 

24 Hypothermia 26/4/13 Death Other Unrelated N/A Liver failure was the first occurrence, upon which 
phenobarbital was stopped (deemed the probable 
cause). Liver failure progressed and was accompanied 
by kidney failure and need for very high dose 
vasopressors. Septic shock was another consideration. 
Death ensued caused by liver, kidney and intestinal 
ischaemia. 

25 Hypothermia 26/4/13 Death CPP <50mmHg Unrelated N/A The patient was admitted on 21 April for traumatic brain 
injury and chest lesions secondary to a road traffic 
accident motor vehicle. During the night of 24 to 25 
April, his ICP raised over 20mmHg despite stages 1 
and 2 of therapeutic management. The patient was 
enrolled and received therapeutic hypothermia. ICP 
becomes resistant to these therapies and cerebral 
perfusion pressure was under 50mmHg for more than 
15 minutes. CT scan showed cerebral oedema 
majocation. Diagnosis of brain death was confirmed on 
April 26 at 16:54. 

26 Hypothermia 31/7/13 Life Threatening Other Unrelated N/A Failure of Noradrenaline Infusion during craniectomy ( ? 
pump failure, ? central venous catheter blocked) 
causing prolonged hypotension ? loss of cardiac output. 
CPR for 15 seconds, responded to bolus of adrenaline. 
Whole episode lasted < 5 minutes 

27 Hypothermia 23/11/13 Death CPP< 50mmHg possibly expected Brought to ER on 19/11/2013 post MVA with severe 
traumatic brain injury and pelvis fracture. Enrolled onto 
Eurotherm3235 trial and was randomised to therapeutic 
hypothermia as per the study protocol. Thiopental was 
introduced trying to control the elevated ICP. 
Neurosurgery was consulted to assess the patient for 

A total of 43 SAEs were recorded in the trial involving 30 patients. 4
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Table of SAE’s 

decompressive craniectomy, but they did not 
recommend the intervention. On 23/11/2013 patient 
developed further deterioration and was diagnosed to 
have ARDS and refractory septic shock requiring 5 
different inotropic support at maximum doses. However 
patient did not respond to the aggressive treatment and 
due to the poor prognosis the medical team suggest (no 
code status: DNR). Patient was pronounced dead on 
24/11/13 09:37. 

28 Hypothermia 23/11/13 Death Cardio 
instability 

possibly expected Brought to ER on 19/11/2013 post MVA with severe 
traumatic brain injury and pelvis fracture. Enrolled onto 
Eurotherm3235 trial and was randomised to therapeutic 
hypothermia as per the study protocol. Thiopental was 
introduced trying to control the elevated ICP. 
Neurosurgery was consulted to assess the patient for 
decompressive craniectomy, but they did not 
recommend the intervention. On 23/11/2013 patient 
developed further deterioration and was diagnosed to 
have ARDS and refractory septic shock requiring 5 
different inotropic support at maximum doses. However 
patient did not respond to the aggressive treatment and 
due to the poor prognosis the medical team suggest (no 
code status: DNR). Patient was pronounced dead on 
24/11/13 09:37. 

29 Hypothermia 23/11/13 Death ARDS and 
septic shock 

unrelated N/A Brought to ER on 19/11/2013 post MVA with severe 
traumatic brain injury and pelvis fracture. Enrolled onto 
Eurotherm3235 trial and was randomised to therapeutic 
hypothermia as per the study protocol. Thiopental was 
introduced trying to control the elevated ICP. 
Neurosurgery was consulted to assess the patient for 
decompressive craniectomy, but they did not 
recommend the intervention. On 23/11/2013 patient 
developed further deterioration and was diagnosed to 
have ARDS and refractory septic shock requiring 5 
different inotropic support at maximum doses. However 

A total of 43 SAEs were recorded in the trial involving 30 patients. 5
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Table of SAE’s 

patient did not respond to the aggressive treatment and 
due to the poor prognosis the medical team suggest (no 
code status: DNR). Patient was pronounced dead on 
24/11/13 09:37. 

30 Hypothermia 10/12/13 Other Acute kidney 
injury- caused 
by high 
osmolality due 
to mannitol 
treatment 

Possibly 
but 
changed to 
No-
unrelated. 
Updated 
fax sent 
4/2/14 

Unexpected We rarely see acute kidney failure with Mannitol in our 
daily practice. Actually I do not think that the 
hypothermia is causally related, but because it is a 
hypothermia randomised patient and we do not see it 
often I felt that reporting the kidney injury was 
important.  

31 Hypothermia 11/12/13 Death Other No-
unrelated 

N/A Rapidly developing acute kidney injury with high dose 
Mannitol (in spite of continued hypothermia, which 
occurred spontaneously i.e. the patient did not warm up 
after stopping active hypothermia) due to high 
osmolality and concomitant hyponatraemia. Mannitol 
was stopped. Thereafter, but not immediately, high 
ICPs reoccurred in spite of temperatures of around 33-
34ºC and hypertonic saline treatment and pupillary 
responses subsided. Because of a priori bad prognosis 
because of cardiovascular status, age and size of 
frontal haemorrhagic traumatic brain lesion (best option 
estimated to be nursing home with high level of 
dependency) and taking into account the wishes of the 
family, it was decided to decline renal replacement 
therapy, which may have contributed to the course and 
to stop treatment aimed at waking up again and start 
palliation after which the patient died. 

32 Hypothermia 20/12/13 Death Cardio instability No-
unrelated 

N/A Had been requiring increasing vasopressor 
requirements overnight to maintain CPP. 
Acute hypotension at 08:00, VT, DC cardioversion 
remained hypotensive despite increasing vasopressor 
and Dobutamine/Adrenaline infusions. 
Persistent hypotension then PEA arrest at 09:28 

A total of 43 SAEs were recorded in the trial involving 30 patients. 6
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Table of SAE’s 

33 Control 06/03/14 Life 
Threatening/ 
Hospitalisation 
or prolongation 
of existing 
hospitalisation 
Persistent or 
significant 
disability or 
incapacity 

CPP < 50mmHg 
for > 15 minutes 

No-
unrelated 

N/A - Patient developed chest sepsis the day before with
increasing ventilator requirements. On 100% FiO2 on
02.03.2014.
- On max dose of sedatives inclusive Thiopental
infusion for high ICP.
- The combination of severe septic shock and
barbiturate coma and high dose of sedatives led to a
drop in blood pressure and therefore to CPP<50mmHg
for >15 minutes. Patient received 1mcg/kg/min
Noradrenaline, fluid boluses and Hydrocortisone at this
time.

34 Hypothermia 13/06/14 Life threatening Other No-
unrelated 

N/A Pump Failure. Occluded pump led to temporary 
discontinuation of noradrenaline infusion leading to brief 
(<30 secs) but severe ( 30mmHg) hypotension 

35 Hypothermia 14/06/14 Life Threatening Other No-
unrelated 

N/A Pulseless VT lasting 2 minutes 

36 Hypothermia 8/7/14 Life Threatening Cardiovascular 
instability 

Possibly Unexpected This patient suffered a 2 minute period of PEA arrest 
(broad complex) requiring CPR during cooling (33ºC). 
However, this was in the context of evolving 
catastrophic pneumonitis with critical hypoxaemia 
(referred for ECMO). 

37 Hypothermia 31/08/14 Other Other- Rise in 
serum bilirubin 
and liver 
enzymes 

No-
unrelated 

N/A Routine Lab evaluation revealed rise in serum bilirubin 
and liver enzymes suggestive of Cholestatis (? drug 
related) 

38 Control 15/08/14 Life Threatening Clinical coning 
following 
sedation hold 

No-
unrelated 

N/A Clinical coning following sedation hold and uncontrolled 
hyponatraemia . No ICP monitoring for 36 hours pre 
event. (hyponatraemia-129) 

39 Hypothermia 15/07/14 Other Acute Kidney 
Injury 

No-
unrelated 

N/A AKI caused by hyperosmolarity (>360) due to mannitol 
treatment at high dosages in a patient treated with 
hypothermia around 32 degrees Celsius for 5 days. 
Differential diagnosis includes Propofol infusion 
syndrome (PRIS). PI contacted attending intensivist 
today to discuss consideration of PRIS 

A total of 43 SAEs were recorded in the trial involving 30 patients. 7
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Table of SAE’s 

A total of 43 SAEs were recorded in the trial involving 30 patients.          8

40 Hypothermia 15/07/14 Other CPP < 50mmHg 
for > 15 minutes 

No-
unrelated 

N/A CPP 44 mm Hg (5 PM) 

41 Hypothermia 15/07/14 Other CPP < 50mmHg 
for > 15 minutes 

No-
unrelated 

N/A CPP 38 mmHg (8 PM) 

42 Hypothermia 15/07/14 Persistent or 
significant 
disability 

increased hypo 
dense area in 
left cerebral 
hemisphere 

Possibly Unexpected Increased hypo dense area in left cerebral hemisphere, 
which is not expected and may be larger than would be 
expected on the basis of natural evolution of initial 
contusional lesions. May be caused by oedema and/or 
ischaema/infarction. 

Relatedness is hard to explain, but because of 
unexpectedness, I thought it was best to report the 
evolution of CT scan abnormality. 

43 Hypothermia 17/07/14 Death CPP < 50mmHg 
for > 15 minutes 

No-
unrelated 

N/A Refractory and progressively deteriorating ICPs and 
very low CPPs (<30-40) in spite of high dosages of 
vasopressors, and signs of multi organ dysfunction 
(kidney, lungs, intestines, hemodynamic) under 
maximum ICP treatment: mannitol, pentobarbital, 
midazolam, opiates, decompressive craniectomy. 
Consensus was that further treatment had become 
futile in a multidisciplinary team setting (intensivists, 
neurosurgeons). CRP was very high (>500) and sepsis 
could not be excluded. 
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23

(3)(3)

(2)(2) 28 Days timepoint not due yet: indicates that a patient have not yet reached the 28 Days timepoint28 Days timepoint not due yet: indicates that a patient have not yet reached the 28 Days timepoint

(1)(1) MOH assessment is recorded 28 days after randomisation, dischage date or date of death, whichever isMOH assessment is recorded 28 days after randomisation, dischage date or date of death, whichever is
sooner. Patients could have died after reaching the MOH assessmentsooner. Patients could have died after reaching the MOH assessment

Eurotherm Data Monitoring Committee (unblinded version)-tables run on: 22NOV2013Eurotherm Data Monitoring Committee (unblinded version)-tables run on: 22NOV2013 
N indicates number of patients randomised while n represents number of observationsN indicates number of patients randomised while n represents number of observations

23CONFIDENTIALCONFIDENTIAL��1RYHPEHU���������

Section 5. OutcomesSection 5. Outcomes
5.1.1 Modified Oxford Handicap (MOH) scale 
(1)(1)

Parameter(s)
Statistics/
category

Treatment
A

N=143

Treatment
B

N=143
All

N=286

MOH Head injury related symptoms (n (%)) No symptoms 3 ( 2.1) 1 ( 0.7) 4 ( 1.4)

Minor symptoms 4 ( 2.8) 12 ( 8.4) 16 ( 5.6)

Some restriction in lifestyle, but independent 11 ( 7.7) 13 ( 9.1) 24 ( 8.4)

Dependent, but not requiring constant attention 24 (16.8) 25 (17.5) 49 (17.1)

Fully dependent, requiring attention day and night 54 (37.8) 56 (39.2) 110 (38.5)

Dead 41 (28.7) 31 (21.7) 72 (25.2)

Withdrawal-data not to be collected 1 ( 0.7) 0 1 ( 0.3)

28 Days timepoint not due yet(2) 5 ( 3.5) 4 ( 2.8) 9 ( 3.1)

Overdue not yet collected(3) 0 1 ( 0.7) 1 ( 0.3)

Overdue not yet collected: indicates empty fields in the database, this had been submitted to the study teamOverdue not yet collected: indicates empty fields in the database, this had been submitted to the study team
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(4) Risk calculated using an approximation to the IMPACT 'extended model'(*), risk was then split by tertiles and nearest category
(3) Overdue not yet collected: indicates empty fields in the database, this had been submitted to the study team
(2) 28 Days timepoint not due yet: indicates that a patient have not yet reached the 28 Days timepoint
(1) MOH assessmet is at 28 days after randomisation. Patients could have died after reaching this timepoint

CONFIDENTIAL 24

Section 5. Outcomes
5.1.2 Modified Oxford Handicap (MOH)(1) scale split by Risk(4)

of prognostic scores based on admission characteristics. PLoS Med 5(8): e165. doi:10.1371/journal.pmed.0050165of prognostic scores based on admission characteristics. PLoS Med 5(8): e165. doi:10.1371/journal.pmed.0050165
(*) Reference: Steyerberg EW, et al. (2008) Predicting outcome after traumatic brain injury: Development and international validation(*) Reference: Steyerberg EW, et al. (2008) Predicting outcome after traumatic brain injury: Development and international validation
(4) Risk calculated using an approximation to the IMPACT 'extended model'(*), risk was then split by tertiles and nearest category
(3) Overdue not yet collected: indicates empty fields in the database, this had been submitted to the study team
(2) 28 Days timepoint not due yet: indicates that a patient have not yet reached the 28 Days timepoint
(1) MOH assessmet is at 28 days after randomisation. Patients could have died after reaching this timepoint

Eurotherm Data Monitoring Committee (unblinded version)-tables run on: 22NOV2013Eurotherm Data Monitoring Committee (unblinded version)-tables run on: 22NOV2013 
N indicates number of patients randomised while n represents number of observationsN indicates number of patients randomised while n represents number of observations

CONFIDENTIAL 24

Section 5. Outcomes
5.1.2 Modified Oxford Handicap (MOH)(1) scale split by Risk(4)

Patients summary by risk

Treatment

Treatment/A Treatment/B All

Risk category Risk category Risk category

Low Mid High Low Mid High Low Mid High

MOH Head injury related symptoms

No symptoms 1 1 1 - - 1 1 1 2

Minor symptoms 4 - - 10 1 1 14 1 1

Some restriction in lifestyle, but independent 5 5 1 5 7 1 10 12 2

Dependent, but not requiring constant attention 9 11 4 9 7 9 18 18 13

Fully dependent, requiring attention day and night 14 13 27 10 20 26 24 33 53

Dead 9 12 20 5 8 18 14 20 38

Withdrawal-data not to be collected - - 1 - - - - - 1

28 Days timepoint not due yet(2) 1 1 3 1 1 2 2 2 5

Overdue not yet collected(3) - - - - 1 - - 1 -

Online Supplement, Eurotherm3235Trial;71



Follow-up not due yet: indicates that a patient has not yet reached the 6 months follow up timepoint

CONFIDENTIAL 25

Section 5. Outcomes
5.2.1 Death incidence between randomisation and 6 months

(2)(2)
(1)(1) Follow-up not due yet: indicates that a patient has not yet reached the 6 months follow up timepoint

Eurotherm Data Monitoring Committee (unblinded version)-tables run on: 22NOV2013Eurotherm Data Monitoring Committee (unblinded version)-tables run on: 22NOV2013 
N indicates number of patients randomised while n represents number of observationsN indicates number of patients randomised while n represents number of observations

CONFIDENTIAL 25

Section 5. Outcomes
5.2.1 Death incidence between randomisation and 6 months

Parameter(s)
Statistics/
category

Treatment
A

N=143

Treatment
B

N=143
All

N=286

Died within 6 months after randomisation (n (%)) - ALL OBS Yes 46 (32.2) 36 (25.2) 82 (28.7)

No 76 (53.1) 81 (56.6) 157 (54.9)

Withdrawal-data not to be collected 1 ( 0.7) 0 1 ( 0.3)

Lost to Follow-up 1 ( 0.7) 0 1 ( 0.3)

Follow-up not due yet(1) 18 (12.6) 20 (14.0) 38 (13.3)

Overdue not yet collected(2) 1 ( 0.7) 6 ( 4.2) 7 ( 2.4)

Died within 6 months after randomisation (n (%)) - VALID OBS Yes 46 (37.7) 36 (30.8) 82 (34.3)

No 76 (62.3) 81 (69.2) 157 (65.7)

Overdue not yet collected: indicates empty fields in the database, this had been submitted to the study teamOverdue not yet collected: indicates empty fields in the database, this had been submitted to the study team
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(3)Risk calculated using an approximation to the IMPACT 'extended model'(*), risk was then split by tertiles and nearest category
(2)Overdue not yet collected: indicates empty fields in the database, this had been submitted to the study team
(1)Follow-up not due yet: indicates that a patient has not yet reached the 6 months follow up timepoint

CONFIDENTIAL 26

Section 5. Outcomes
5.2.2 Death incidence between randomisation and 6 months split by Risk (3)

of prognostic scores based on admission characteristics. PLoS Med 5(8): e165. doi:10.1371/journal.pmed.0050165of prognostic scores based on admission characteristics. PLoS Med 5(8): e165. doi:10.1371/journal.pmed.0050165
(*)Reference: Steyerberg EW, et al. (2008) Predicting outcome after traumatic brain injury: Development and international validation(*)Reference: Steyerberg EW, et al. (2008) Predicting outcome after traumatic brain injury: Development and international validation
(3)Risk calculated using an approximation to the IMPACT 'extended model'(*), risk was then split by tertiles and nearest category
(2)Overdue not yet collected: indicates empty fields in the database, this had been submitted to the study team
(1)Follow-up not due yet: indicates that a patient has not yet reached the 6 months follow up timepoint

Eurotherm Data Monitoring Committee (unblinded version)-tables run on: 22NOV2013Eurotherm Data Monitoring Committee (unblinded version)-tables run on: 22NOV2013 
N indicates number of patients randomised while n represents number of observationsN indicates number of patients randomised while n represents number of observations

CONFIDENTIAL 26

Section 5. Outcomes
5.2.2 Death incidence between randomisation and 6 months split by Risk (3)

Patients summary by risk

Treatment

Treatment/A Treatment/B All

Risk category Risk category Risk category

Low Mid High Low Mid High Low Mid High

Died within 6 months after
randomisation

Yes 12 12 22 5 10 21 17 22 43

No 23 26 27 30 27 24 53 53 51

Withdrawal-data not to be collected - - 1 - - - - - 1

Lost to Follow-up 1 - - - - - 1 - -

Follow-up not due yet(1) 6 5 7 5 6 9 11 11 16

Overdue not yet collected(2) 1 - - - 2 4 1 2 4
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CONFIDENTIAL 27

Section 5. Outcomes
5.2.3  Death incidence between randomisation and 6 months - Basic Statistical analysis

of prognostic scores based on admission characteristics. PLoS Med 5(8): e165. doi:10.1371/journal.pmed.0050165of prognostic scores based on admission characteristics. PLoS Med 5(8): e165. doi:10.1371/journal.pmed.0050165

Eurotherm Data Monitoring Committee (unblinded version)-tables run on: 22NOV2013Eurotherm Data Monitoring Committee (unblinded version)-tables run on: 22NOV2013
Outcome analysed using logistic regression. Significance level set at p<0.05Outcome analysed using logistic regression. Significance level set at p<0.05
Only patients recorded as alive or dead at 6 months in table 5.2.1 were considered for this analysisOnly patients recorded as alive or dead at 6 months in table 5.2.1 were considered for this analysis
Probability modeled is DEATH=YesProbability modeled is DEATH=Yes
(1)(1) Risk calculated using an approximation to the IMPACT 'extended model'(*), risk was then split by tertiles and nearest categoryRisk calculated using an approximation to the IMPACT 'extended model'(*), risk was then split by tertiles and nearest category
(*) Reference: Steyerberg EW, et al. (2008) Predicting outcome after traumatic brain injury: Development and international validation(*) Reference: Steyerberg EW, et al. (2008) Predicting outcome after traumatic brain injury: Development and international validation

CONFIDENTIAL 27

Section 5. Outcomes
5.2.3  Death incidence between randomisation and 6 months - Basic Statistical analysis

Parameter(s)
Studied

effects(1)

Odds
Ratio

Estimate

Lower
95%

Confidence
Limit

for Odds
Ratio

Upper
95%

Confidence
Limit

for Odds
Ratio P-value

Modelled variables TREAT Treatment/A vs Treatment/B 1.358 0.785 2.347 0.2740

RISK  Low vs High 0.381 0.193 0.754 0.0056

RISK  Mid vs High 0.493 0.259 0.937 0.0310
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CONFIDENTIAL 28

Section 5. Outcomes
5.2.4.1 Survival Curve for Death incidence between randomisation and 6 months by Treatment

therefore their survival time have been set to missing. This issue has been submitted to the study teamtherefore their survival time have been set to missing. This issue has been submitted to the study team
Four patients are reported as dead but do not have date of deathFour patients are reported as dead but do not have date of death

Eurotherm Data Monitoring Committee (unblinded version)-tables run on: 22NOV2013Eurotherm Data Monitoring Committee (unblinded version)-tables run on: 22NOV2013
Data censored at 183  days (6 months) after randomisationData censored at 183  days (6 months) after randomisation
Only patients recorded as alive or dead at 6 months in table 5.2.1 were considered for this analysisOnly patients recorded as alive or dead at 6 months in table 5.2.1 were considered for this analysis

CONFIDENTIAL 28

Section 5. Outcomes
5.2.4.1 Survival Curve for Death incidence between randomisation and 6 months by Treatment

Unblinded report this is a placehold put jpg graph here
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CONFIDENTIAL 29

Section 5. Outcomes
5.2.4.2 Survival Curve for Death incidence between randomisation and 6 months by Treatment/Risk(1)

of prognostic scores based on admission characteristics. PLoS Med 5(8): e165. doi:10.1371/journal.pmed.0050165of prognostic scores based on admission characteristics. PLoS Med 5(8): e165. doi:10.1371/journal.pmed.0050165

Eurotherm Data Monitoring Committee (unblinded version)-tables run on: 22NOV2013Eurotherm Data Monitoring Committee (unblinded version)-tables run on: 22NOV2013
Data censored at 183  days (6 months) after randomisationData censored at 183  days (6 months) after randomisation
Only patients recorded as alive or dead at 6 months in table 5.2.1 were considered for this analysisOnly patients recorded as alive or dead at 6 months in table 5.2.1 were considered for this analysis
Four patients are reported as dead but do not have date of deathFour patients are reported as dead but do not have date of death
therefore their survival time have been set to missing. This issue has been submitted to the study teamtherefore their survival time have been set to missing. This issue has been submitted to the study team
(1)(1)Risk calculated using an approximation to the IMPACT 'extended model'(*), risk was then split by tertiles and nearest categoryRisk calculated using an approximation to the IMPACT 'extended model'(*), risk was then split by tertiles and nearest category
(*) Reference: Steyerberg EW, et al. (2008) Predicting outcome after traumatic brain injury: Development and international validation(*) Reference: Steyerberg EW, et al. (2008) Predicting outcome after traumatic brain injury: Development and international validation

CONFIDENTIAL 29

Section 5. Outcomes
5.2.4.2 Survival Curve for Death incidence between randomisation and 6 months by Treatment/Risk(1)

Unblinded report this is a placehold put jpg graph here
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(1)
N indicates number of patients randomised while n represents number of observations
Eurotherm Data Monitoring Committee (unblinded version)-tables run on: 22NOV2013

CONFIDENTIAL 30

Section 5. Outcomes
5.3.1 Extended Glasgow outcome scale (GOSE)

(2)(2)
(1) Follow-up not due yet: indicates that a patient has not yet reached the 6 months follow up timepointFollow-up not due yet: indicates that a patient has not yet reached the 6 months follow up timepoint
N indicates number of patients randomised while n represents number of observations
Eurotherm Data Monitoring Committee (unblinded version)-tables run on: 22NOV2013

CONFIDENTIAL 30

Section 5. Outcomes
5.3.1 Extended Glasgow outcome scale (GOSE)

Parameter(s)
Statistics/
category

Treatment
A

N=143

Treatment
B

N=143
All

N=286

GOSE SCORE at 6 months (n (%)) Severely disabled pre-injury 0 2 ( 1.4) 2 ( 0.7)

Dead 46 (32.2) 36 (25.2) 82 (28.7)

Lower Severe Disability 27 (18.9) 24 (16.8) 51 (17.8)

Upper Severe Disability 18 (12.6) 14 ( 9.8) 32 (11.2)

Lower Moderate Disability 9 ( 6.3) 8 ( 5.6) 17 ( 5.9)

Upper Moderate Disability 5 ( 3.5) 8 ( 5.6) 13 ( 4.5)

Lower Good Recovery 4 ( 2.8) 10 ( 7.0) 14 ( 4.9)

Upper Good Recovery 9 ( 6.3) 11 ( 7.7) 20 ( 7.0)

GOS Score instead 2 ( 1.4) 1 ( 0.7) 3 ( 1.0)

Withdrawal-data not to be collected 1 ( 0.7) 0 1 ( 0.3)

Lost to follow-up 1 ( 0.7) 2 ( 1.4) 3 ( 1.0)

Follow-up not due yet(1) 20 (14.0) 22 (15.4) 42 (14.7)

Overdue not yet collected(2) 1 ( 0.7) 5 ( 3.5) 6 ( 2.1)

Overdue not yet collected: indicates empty fields in the database, this had been submitted to the study teamOverdue not yet collected: indicates empty fields in the database, this had been submitted to the study team
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(3)Risk calculated using an approximation to the IMPACT 'extended model'(*), risk was then split by tertiles and nearest category
(2)Overdue not yet collected: indicates empty fields in the database, this had been submitted to the study team
(1)Follow-up not due yet: indicates that a patient has not yet reached the 6 months follow up timepoint

CONFIDENTIAL 31

Section 5. Outcomes
5.3.2 Extended Glasgow outcome scale (GOSE) split by Risk(3)

of prognostic scores based on admission characteristics. PLoS Med 5(8): e165. doi:10.1371/journal.pmed.0050165of prognostic scores based on admission characteristics. PLoS Med 5(8): e165. doi:10.1371/journal.pmed.0050165
(*)Reference: Steyerberg EW, et al. (2008) Predicting outcome after traumatic brain injury: Development and international validation(*)Reference: Steyerberg EW, et al. (2008) Predicting outcome after traumatic brain injury: Development and international validation
(3)Risk calculated using an approximation to the IMPACT 'extended model'(*), risk was then split by tertiles and nearest category
(2)Overdue not yet collected: indicates empty fields in the database, this had been submitted to the study team
(1)Follow-up not due yet: indicates that a patient has not yet reached the 6 months follow up timepoint

Eurotherm Data Monitoring Committee (unblinded version)-tables run on: 22NOV2013Eurotherm Data Monitoring Committee (unblinded version)-tables run on: 22NOV2013 
N indicates number of patients randomised while n represents number of observationsN indicates number of patients randomised while n represents number of observations

CONFIDENTIAL 31

Section 5. Outcomes
5.3.2 Extended Glasgow outcome scale (GOSE) split by Risk(3)

Patients summary by risk

Treatment

Treatment/A Treatment/B All

Risk category Risk category Risk category

Low Mid High Low Mid High Low Mid High

GOSE score at 6 months

Severely disabled pre-injury - - - - 1 1 - 1 1

Dead 12 12 22 5 10 21 17 22 43

Lower Severe Disability 2 6 19 5 6 13 7 12 32

Upper Severe Disability 8 6 4 6 3 5 14 9 9

Lower Moderate Disability 4 4 1 5 2 1 9 6 2

Upper Moderate Disability - 4 1 4 4 - 4 8 1

Lower Good Recovery 3 - 1 4 5 1 7 5 2

Upper Good Recovery 5 4 - 5 5 1 10 9 1

GOS Score instead - 1 1 - - 1 - 1 2

Withdrawal-data not to be collected - - 1 - - - - - 1

Lost to follow-up 1 - - 1 1 - 2 1 -

Follow-up not due yet(1) 7 6 7 5 7 10 12 13 17

Overdue not yet collected(2) 1 - - - 1 4 1 1 4
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(3) Overdue not yet collected: indicates empty fields in the database, this had been submitted to the study team

sooner. Patients could have died after reaching the MOH assessment
(1) MOH assessment is recorded 28 days after randomisation, dischage date or date of death, whichever is
N indicates number of patients randomised while n represents number of observations
Eurotherm Data Monitoring Committee (unblinded version)-tables run on: 23MAY2014 at 02:51 am

CONFIDENTIAL 29

Section 5. Outcomes
5.1.1 Modified Oxford Handicap (MOH) scale (1)

(3) Overdue not yet collected: indicates empty fields in the database, this had been submitted to the study team
(2)(2) 28 Days timepoint not due yet: indicates that a patient have not yet reached the 28 Days timepoint28 Days timepoint not due yet: indicates that a patient have not yet reached the 28 Days timepoint
sooner. Patients could have died after reaching the MOH assessment
(1) MOH assessment is recorded 28 days after randomisation, dischage date or date of death, whichever is
N indicates number of patients randomised while n represents number of observations
Eurotherm Data Monitoring Committee (unblinded version)-tables run on: 23MAY2014 at 02:51 am

CONFIDENTIAL 29

Section 5. Outcomes
5.1.1 Modified Oxford Handicap (MOH) scale (1)

Parameter(s)
Statistics/
category

Treatment
A

N=166

Treatment
B

N=166
All

N=332

MOH Head injury related symptoms (n (%)) No symptoms 3 ( 1.8) 1 ( 0.6) 4 ( 1.2)

Minor symptoms 4 ( 2.4) 12 ( 7.2) 16 ( 4.8)

Some restriction in lifestyle, but independent 11 ( 6.6) 14 ( 8.4) 25 ( 7.5)

Dependent, but not requiring constant attention 31 (18.7) 27 (16.3) 58 (17.5)

Fully dependent, requiring attention day and night 60 (36.1) 70 (42.2) 130 (39.2)

Dead 48 (28.9) 33 (19.9) 81 (24.4)

Withdrawal-data not to be collected 1 ( 0.6) 0 1 ( 0.3)

28 Days timepoint not due yet(2) 3 ( 1.8) 4 ( 2.4) 7 ( 2.1)

Overdue not yet collected(3) 5 ( 3.0) 5 ( 3.0) 10 ( 3.0)

O
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(*) Reference: Steyerberg EW, et al. (2008) Predicting outcome after traumatic brain injury: Development and international validation
(4) Risk calculated using an approximation to the IMPACT 'extended model'(*), risk was then split by tertiles and nearest category
(3) Overdue not yet collected: indicates empty fields in the database, this had been submitted to the study team
(2) 28 Days timepoint not due yet: indicates that a patient have not yet reached the 28 Days timepoint
(1) MOH assessmet is at 28 days after randomisation. Patients could have died after reaching this timepoint
N indicates number of patients randomised while n represents number of observations
Eurotherm Data Monitoring Committee (unblinded version)-tables run on: 23MAY2014 at 02:51 am

CONFIDENTIAL 30

Section 5. Outcomes
5.1.2 Modified Oxford Handicap (MOH)(1) scale split by Risk(4)

of prognostic scores based on admission characteristics. PLoS Med 5(8): e165. doi:10.1371/journal.pmed.0050165of prognostic scores based on admission characteristics. PLoS Med 5(8): e165. doi:10.1371/journal.pmed.0050165
(*) Reference: Steyerberg EW, et al. (2008) Predicting outcome after traumatic brain injury: Development and international validation
(4) Risk calculated using an approximation to the IMPACT 'extended model'(*), risk was then split by tertiles and nearest category
(3) Overdue not yet collected: indicates empty fields in the database, this had been submitted to the study team
(2) 28 Days timepoint not due yet: indicates that a patient have not yet reached the 28 Days timepoint
(1) MOH assessmet is at 28 days after randomisation. Patients could have died after reaching this timepoint
N indicates number of patients randomised while n represents number of observations
Eurotherm Data Monitoring Committee (unblinded version)-tables run on: 23MAY2014 at 02:51 am

CONFIDENTIAL 30

Section 5. Outcomes
5.1.2 Modified Oxford Handicap (MOH)(1) scale split by Risk(4)

Patients summary by risk

Treatment

Treatment/A Treatment/B All

Risk category Risk category Risk category

Low Mid High Low Mid High Low Mid High

MOH Head injury related symptoms

No symptoms 1 1 1 - - 1 1 1 2

Minor symptoms 4 - - 10 1 1 14 1 1

Some restriction in lifestyle, but independent 5 5 1 5 8 1 10 13 2

Dependent, but not requiring constant attention 13 13 5 10 8 9 23 21 14

Fully dependent, requiring attention day and night 14 14 32 13 28 29 27 42 61

Dead 10 15 23 6 8 19 16 23 42

Withdrawal-data not to be collected - - 1 - - - - - 1

28 Days timepoint not due yet(2) 1 1 1 1 1 2 2 2 3

Overdue not yet collected(3) 2 2 1 1 3 1 3 5 2
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(2)

CONFIDENTIAL 31

Section 5. Outcomes
5.2.1 Death incidence between randomisation and 6 months

(2)
(1)(1)Follow-up not due yet: indicates that a patient has not yet reached the 6 months follow up timepointFollow-up not due yet: indicates that a patient has not yet reached the 6 months follow up timepoint

Eurotherm Data Monitoring Committee (unblinded version)-tables run on: 23MAY2014 at 02:51 amEurotherm Data Monitoring Committee (unblinded version)-tables run on: 23MAY2014 at 02:51 am 
N indicates number of patients randomised while n represents number of observationsN indicates number of patients randomised while n represents number of observations

CONFIDENTIAL 31

Section 5. Outcomes
5.2.1 Death incidence between randomisation and 6 months

Parameter(s)
Statistics/
category

Treatment
A

N=166

Treatment
B

N=166
All

N=332

Died within 6 months after randomisation (n (%)) - ALL OBS Yes 56 (33.7) 40 (24.1) 96 (28.9)

No 84 (50.6) 98 (59.0) 182 (54.8)

Withdrawal-data not to be collected 1 ( 0.6) 0 1 ( 0.3)

Lost to Follow-up 1 ( 0.6) 0 1 ( 0.3)

Follow-up not due yet(1) 16 ( 9.6) 19 (11.4) 35 (10.5)

Overdue not yet collected(2) 8 ( 4.8) 9 ( 5.4) 17 ( 5.1)

Died within 6 months after randomisation (n (%)) - VALID OBS Yes 56 (40.0) 40 (29.0) 96 (34.5)

No 84 (60.0) 98 (71.0) 182 (65.5)

Overdue not yet collected: indicates empty fields in the database, this had been submitted to the study teamOverdue not yet collected: indicates empty fields in the database, this had been submitted to the study team
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(3)Risk calculated using an approximation to the IMPACT 'extended model'(*), risk was then split by tertiles and nearest category
(2)Overdue not yet collected: indicates empty fields in the database, this had been submitted to the study team
(1)Follow-up not due yet: indicates that a patient has not yet reached the 6 months follow up timepoint

CONFIDENTIAL 32

Section 5. Outcomes
5.2.2 Death incidence between randomisation and 6 months split by Risk (3)

of prognostic scores based on admission characteristics. PLoS Med 5(8): e165. doi:10.1371/journal.pmed.0050165of prognostic scores based on admission characteristics. PLoS Med 5(8): e165. doi:10.1371/journal.pmed.0050165
(*)Reference: Steyerberg EW, et al. (2008) Predicting outcome after traumatic brain injury: Development and international validation(*)Reference: Steyerberg EW, et al. (2008) Predicting outcome after traumatic brain injury: Development and international validation
(3)Risk calculated using an approximation to the IMPACT 'extended model'(*), risk was then split by tertiles and nearest category
(2)Overdue not yet collected: indicates empty fields in the database, this had been submitted to the study team
(1)Follow-up not due yet: indicates that a patient has not yet reached the 6 months follow up timepoint

Eurotherm Data Monitoring Committee (unblinded version)-tables run on: 23MAY2014 at 02:51 amEurotherm Data Monitoring Committee (unblinded version)-tables run on: 23MAY2014 at 02:51 am 
N indicates number of patients randomised while n represents number of observationsN indicates number of patients randomised while n represents number of observations

CONFIDENTIAL 32

Section 5. Outcomes
5.2.2 Death incidence between randomisation and 6 months split by Risk (3)

Patients summary by risk

Treatment

Treatment/A Treatment/B All

Risk category Risk category Risk category

Low Mid High Low Mid High Low Mid High

Died within 6 months after
randomisation

Yes 14 15 27 6 10 24 20 25 51

No 26 28 30 34 35 29 60 63 59

Withdrawal-data not to be collected - - 1 - - - - - 1

Lost to Follow-up 1 - - - - - 1 - -

Follow-up not due yet(1) 7 5 4 5 9 5 12 14 9

Overdue not yet collected(2) 2 3 3 1 3 5 3 6 8
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CONFIDENTIAL 33

Section 5. Outcomes
5.2.3  Death incidence between randomisation and 6 months - Basic Statistical analysis

of prognostic scores based on admission characteristics. PLoS Med 5(8): e165. doi:10.1371/journal.pmed.0050165of prognostic scores based on admission characteristics. PLoS Med 5(8): e165. doi:10.1371/journal.pmed.0050165

Eurotherm Data Monitoring Committee (unblinded version)-tables run on: 23MAY2014 at 02:51 amEurotherm Data Monitoring Committee (unblinded version)-tables run on: 23MAY2014 at 02:51 am
Outcome analysed using logistic regression. Significance level set at p<0.05Outcome analysed using logistic regression. Significance level set at p<0.05
Only patients recorded as alive or dead at 6 months in table 5.2.1 were considered for this analysisOnly patients recorded as alive or dead at 6 months in table 5.2.1 were considered for this analysis
Probability modeled is DEATH=YesProbability modeled is DEATH=Yes
(1)(1) Risk calculated using an approximation to the IMPACT 'extended model'(*), risk was then split by tertiles and nearest categoryRisk calculated using an approximation to the IMPACT 'extended model'(*), risk was then split by tertiles and nearest category 
(*) Reference: Steyerberg EW, et al. (2008) Predicting outcome after traumatic brain injury: Development and international validation(*) Reference: Steyerberg EW, et al. (2008) Predicting outcome after traumatic brain injury: Development and international validation

CONFIDENTIAL 33

Section 5. Outcomes
5.2.3  Death incidence between randomisation and 6 months - Basic Statistical analysis

Parameter(s)
Studied

effects(1)

Odds
Ratio

Estimate

Lower
95%

Confidence
Limit

for Odds
Ratio

Upper
95%

Confidence
Limit

for Odds
Ratio P-value

Modelled variables TREAT Treatment/A vs Treatment/B 1.635 0.982 2.724 0.0588

RISK  Low vs High 0.384 0.204 0.724 0.0031

RISK  Mid vs High 0.461 0.253 0.840 0.0114
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therefore their survival time have been set to missing. This issue has been submitted to the study team
Four patients are reported as dead but do not have date of death
Only patients recorded as alive or dead at 6 months in table 5.2.1 were considered for this analysis
Data censored at 183  days (6 months) after randomisation
Eurotherm Data Monitoring Committee (unblinded version)-tables run on: 23MAY2014 at 02:51 am

CONFIDENTIAL 34

Section 5. Outcomes
5.2.4.1 Survival Curve for Death incidence between randomisation and 6 months by Treatment

therefore their survival time have been set to missing. This issue has been submitted to the study team
Four patients are reported as dead but do not have date of death
Only patients recorded as alive or dead at 6 months in table 5.2.1 were considered for this analysis
Data censored at 183  days (6 months) after randomisation
Eurotherm Data Monitoring Committee (unblinded version)-tables run on: 23MAY2014 at 02:51 am

CONFIDENTIAL 34

Section 5. Outcomes
5.2.4.1 Survival Curve for Death incidence between randomisation and 6 months by Treatment

Unblinded report this is a placehold put jpg graph here
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of prognostic scores based on admission characteristics. PLoS Med 5(8): e165. doi:10.1371/journal.pmed.0050165
(*) Reference: Steyerberg EW, et al. (2008) Predicting outcome after traumatic brain injury: Development and international validation
(1)Risk calculated using an approximation to the IMPACT 'extended model'(*), risk was then split by tertiles and nearest category
therefore their survival time have been set to missing. This issue has been submitted to the study team
Four patients are reported as dead but do not have date of death
Only patients recorded as alive or dead at 6 months in table 5.2.1 were considered for this analysis
Data censored at 183  days (6 months) after randomisation
Eurotherm Data Monitoring Committee (unblinded version)-tables run on: 23MAY2014 at 02:51 am

CONFIDENTIAL 35

Section 5. Outcomes
5.2.4.2 Survival Curve for Death incidence between randomisation and 6 months by Treatment/Risk(1)

of prognostic scores based on admission characteristics. PLoS Med 5(8): e165. doi:10.1371/journal.pmed.0050165
(*) Reference: Steyerberg EW, et al. (2008) Predicting outcome after traumatic brain injury: Development and international validation
(1)Risk calculated using an approximation to the IMPACT 'extended model'(*), risk was then split by tertiles and nearest category
therefore their survival time have been set to missing. This issue has been submitted to the study team
Four patients are reported as dead but do not have date of death
Only patients recorded as alive or dead at 6 months in table 5.2.1 were considered for this analysis
Data censored at 183  days (6 months) after randomisation
Eurotherm Data Monitoring Committee (unblinded version)-tables run on: 23MAY2014 at 02:51 am

CONFIDENTIAL 35

Section 5. Outcomes
5.2.4.2 Survival Curve for Death incidence between randomisation and 6 months by Treatment/Risk(1)

Unblinded report this is a placehold put jpg graph here
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(2)
(1) Follow-up not due yet: indicates that a patient has not yet reached the 6 months follow up timepoint

CONFIDENTIAL 36

Section 5. Outcomes
5.3.1 Extended Glasgow outcome scale (GOSE)

(2)
(1) Follow-up not due yet: indicates that a patient has not yet reached the 6 months follow up timepoint

Eurotherm Data Monitoring Committee (unblinded version)-tables run on: 23MAY2014 at 02:51 amEurotherm Data Monitoring Committee (unblinded version)-tables run on: 23MAY2014 at 02:51 am 
N indicates number of patients randomised while n represents number of observationsN indicates number of patients randomised while n represents number of observations

CONFIDENTIAL 36

Section 5. Outcomes
5.3.1 Extended Glasgow outcome scale (GOSE)

Parameter(s)
Statistics/
category

Treatment
A

N=166

Treatment
B

N=166
All

N=332

GOSE SCORE at 6 months (n (%)) Severely disabled pre-injury 0 2 ( 1.2) 2 ( 0.6)

Dead 56 (33.7) 40 (24.1) 96 (28.9)

Lower Severe Disability 31 (18.7) 33 (19.9) 64 (19.3)

Upper Severe Disability 20 (12.0) 18 (10.8) 38 (11.4)

Lower Moderate Disability 12 ( 7.2) 8 ( 4.8) 20 ( 6.0)

Upper Moderate Disability 7 ( 4.2) 12 ( 7.2) 19 ( 5.7)

Lower Good Recovery 5 ( 3.0) 15 ( 9.0) 20 ( 6.0)

Upper Good Recovery 10 ( 6.0) 11 ( 6.6) 21 ( 6.3)

GOS Score instead 3 ( 1.8) 2 ( 1.2) 5 ( 1.5)

Withdrawal-data not to be collected 1 ( 0.6) 0 1 ( 0.3)

Lost to follow-up 1 ( 0.6) 2 ( 1.2) 3 ( 0.9)

Follow-up not due yet(1) 16 ( 9.6) 19 (11.4) 35 (10.5)

Overdue not yet collected(2) 4 ( 2.4) 4 ( 2.4) 8 ( 2.4)

Overdue not yet collected: indicates empty fields in the database, this had been submitted to the study teamOverdue not yet collected: indicates empty fields in the database, this had been submitted to the study team
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of prognostic scores based on admission characteristics. PLoS Med 5(8): e165. doi:10.1371/journal.pmed.0050165
(*)Reference: Steyerberg EW, et al. (2008) Predicting outcome after traumatic brain injury: Development and international validation
(3)Risk calculated using an approximation to the IMPACT 'extended model'(*), risk was then split by tertiles and nearest category
(2)Overdue not yet collected: indicates empty fields in the database, this had been submitted to the study team
(1)Follow-up not due yet: indicates that a patient has not yet reached the 6 months follow up timepoint
N indicates number of patients randomised while n represents number of observations
Eurotherm Data Monitoring Committee (unblinded version)-tables run on: 23MAY2014 at 02:51 am

CONFIDENTIAL 37

Section 5. Outcomes
5.3.2 Extended Glasgow outcome scale (GOSE) split by Risk(3)

of prognostic scores based on admission characteristics. PLoS Med 5(8): e165. doi:10.1371/journal.pmed.0050165
(*)Reference: Steyerberg EW, et al. (2008) Predicting outcome after traumatic brain injury: Development and international validation
(3)Risk calculated using an approximation to the IMPACT 'extended model'(*), risk was then split by tertiles and nearest category
(2)Overdue not yet collected: indicates empty fields in the database, this had been submitted to the study team
(1)Follow-up not due yet: indicates that a patient has not yet reached the 6 months follow up timepoint
N indicates number of patients randomised while n represents number of observations
Eurotherm Data Monitoring Committee (unblinded version)-tables run on: 23MAY2014 at 02:51 am

CONFIDENTIAL 37

Section 5. Outcomes
5.3.2 Extended Glasgow outcome scale (GOSE) split by Risk(3)

Patients summary by risk

Treatment

Treatment/A Treatment/B All

Risk category Risk category Risk category

Low Mid High Low Mid High Low Mid High

GOSE score at 6 months

Severely disabled pre-injury - - - - 1 1 - 1 1

Dead 14 15 27 6 10 24 20 25 51

Lower Severe Disability 3 7 21 6 10 17 9 17 38

Upper Severe Disability 8 7 5 7 5 6 15 12 11

Lower Moderate Disability 5 6 1 5 2 1 10 8 2

Upper Moderate Disability 1 4 2 6 4 2 7 8 4

Lower Good Recovery 4 - 1 5 7 3 9 7 4

Upper Good Recovery 6 4 - 5 5 1 11 9 1

GOS Score instead - 1 2 - 1 1 - 2 3

Withdrawal-data not to be collected - - 1 - - - - - 1

Lost to follow-up 1 - - 1 1 - 2 1 -

Follow-up not due yet(1) 7 5 4 5 9 5 12 14 9

Overdue not yet collected(2) 1 2 1 - 2 2 1 4 3
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(3)
(2) 28 Days timepoint not due yet: indicates that a patient have not yet reached the 28 Days timepoint
sooner. Patients could have died after reaching the MOH assessment
(1) MOH assessment is recorded 28 days after randomisation, dischage date or date of death, whichever is
N indicates number of patients randomised while n represents number of observations
Eurotherm Data Monitoring Committee (unblinded version)-tables run on: 25SEP2014 at 16:43

CONFIDENTIAL 30

Section 5. Outcomes
5.1.1 Modified Oxford Handicap (MOH) scale (1)

(3)
(2) 28 Days timepoint not due yet: indicates that a patient have not yet reached the 28 Days timepoint
sooner. Patients could have died after reaching the MOH assessment
(1) MOH assessment is recorded 28 days after randomisation, dischage date or date of death, whichever is
N indicates number of patients randomised while n represents number of observations
Eurotherm Data Monitoring Committee (unblinded version)-tables run on: 25SEP2014 at 16:43

CONFIDENTIAL 30

Section 5. Outcomes
5.1.1 Modified Oxford Handicap (MOH) scale (1)

Parameter(s)
Statistics/
category

Treatment
A

N=194

Treatment
B

N=190
All

N=384

MOH Head injury related symptoms (n (%))- ALL OBS No symptoms 3 ( 1.5) 3 ( 1.6) 6 ( 1.6)

Minor symptoms 4 ( 2.1) 12 ( 6.3) 16 ( 4.2)

Some restriction in lifestyle, but independent 12 ( 6.2) 14 ( 7.4) 26 ( 6.8)

Dependent, but not requiring constant attention 37 (19.1) 33 (17.4) 70 (18.2)

Fully dependent, requiring attention day and night 70 (36.1) 81 (42.6) 151 (39.3)

Dead 58 (29.9) 39 (20.5) 97 (25.3)

Withdrawal-data not to be collected 1 ( 0.5) 0 1 ( 0.3)

Overdue not yet collected(3) 6 ( 3.1) 6 ( 3.2) 12 ( 3.1)

28 Days timepoint not due yet(2) 3 ( 1.5) 2 ( 1.1) 5 ( 1.3)

MOH Head injury related symptoms (n (%))- VALID OBS No symptoms 3 ( 1.6) 3 ( 1.6) 6 ( 1.6)

Minor symptoms 4 ( 2.2) 12 ( 6.6) 16 ( 4.4)

Some restriction in lifestyle, but independent 12 ( 6.5) 14 ( 7.7) 26 ( 7.1)

Dependent, but not requiring constant attention 37 (20.1) 33 (18.1) 70 (19.1)

Fully dependent, requiring attention day and night 70 (38.0) 81 (44.5) 151 (41.3)

Dead 58 (31.5) 39 (21.4) 97 (26.5)

Overdue not yet collected: indicates empty fields in the database, this had been submitted to the study teamOverdue not yet collected: indicates empty fields in the database, this had been submitted to the study team
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of prognostic scores based on admission characteristics. PLoS Med 5(8): e165. doi:10.1371/journal.pmed.0050165
(*) Reference: Steyerberg EW, et al. (2008) Predicting outcome after traumatic brain injury: Development and international validation
(4) Risk calculated using an approximation to the IMPACT 'extended model'(*), risk was then split by tertiles and nearest category
(3) Overdue not yet collected: indicates empty fields in the database, this had been submitted to the study team
(2) 28 Days timepoint not due yet: indicates that a patient have not yet reached the 28 Days timepoint
(1) MOH assessmet is at 28 days after randomisation. Patients could have died after reaching this timepoint

CONFIDENTIAL 31

Section 5. Outcomes
5.1.2 Modified Oxford Handicap (MOH)(1) scale split by Risk(4)

of prognostic scores based on admission characteristics. PLoS Med 5(8): e165. doi:10.1371/journal.pmed.0050165
(*) Reference: Steyerberg EW, et al. (2008) Predicting outcome after traumatic brain injury: Development and international validation
(4) Risk calculated using an approximation to the IMPACT 'extended model'(*), risk was then split by tertiles and nearest category
(3) Overdue not yet collected: indicates empty fields in the database, this had been submitted to the study team
(2) 28 Days timepoint not due yet: indicates that a patient have not yet reached the 28 Days timepoint
(1) MOH assessmet is at 28 days after randomisation. Patients could have died after reaching this timepoint

Eurotherm Data Monitoring Committee (unblinded version)-tables run on: 25SEP2014 at 16:43Eurotherm Data Monitoring Committee (unblinded version)-tables run on: 25SEP2014 at 16:43 
N indicates number of patients randomised while n represents number of observationsN indicates number of patients randomised while n represents number of observations

CONFIDENTIAL 31

Section 5. Outcomes
5.1.2 Modified Oxford Handicap (MOH)(1) scale split by Risk(4)

Patients summary by risk

Treatment

Treatment/A Treatment/B All

Risk category Risk category Risk category

Low Mid High Low Mid High Low Mid High

MOH Head injury related symptoms

No symptoms 1 1 1 2 - 1 3 1 2

Minor symptoms 4 - - 10 1 1 14 1 1

Some restriction in lifestyle, but independent 6 5 1 5 8 1 11 13 2

Dependent, but not requiring constant attention 15 16 6 15 8 10 30 24 16

Fully dependent, requiring attention day and night 18 15 37 16 32 33 34 47 70

Dead 11 17 30 6 9 24 17 26 54

Withdrawal-data not to be collected - - 1 - - - - - 1

Overdue not yet collected(3) 1 2 3 2 3 1 3 5 4

28 Days timepoint not due yet(2) 1 - 2 - 2 - 1 2 2
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(2) Follow-up not due yet: indicates that a patient has not yet reached the 6 months follow up timepoint
(1)
N indicates number of patients randomised while n represents number of observations
Eurotherm Data Monitoring Committee (unblinded version)-tables run on: 25SEP2014 at 16:43

CONFIDENTIAL 32

Section 5. Outcomes
5.2.1 Death incidence between randomisation and 6 months

(2) Follow-up not due yet: indicates that a patient has not yet reached the 6 months follow up timepoint
(1)
N indicates number of patients randomised while n represents number of observations
Eurotherm Data Monitoring Committee (unblinded version)-tables run on: 25SEP2014 at 16:43

CONFIDENTIAL 32

Section 5. Outcomes
5.2.1 Death incidence between randomisation and 6 months

Parameter(s)
Statistics/
category

Treatment
A

N=194

Treatment
B

N=190
All

N=384

Died within 6 months after randomisation (n (%)) - ALL OBS Yes 66 (34.0) 46 (24.2) 112 (29.2)

No 102 (52.6) 115 (60.5) 217 (56.5)

Withdrawal-data not to be collected 1 ( 0.5) 0 1 ( 0.3)

Lost to Follow-up 1 ( 0.5) 0 1 ( 0.3)

Overdue not yet collected(1) 1 ( 0.5) 3 ( 1.6) 4 ( 1.0)

Follow-up not due yet(2) 23 (11.9) 26 (13.7) 49 (12.8)

Died within 6 months after randomisation (n (%)) - VALID OBS Yes 66 (39.3) 46 (28.6) 112 (34.0)

No 102 (60.7) 115 (71.4) 217 (66.0)

Overdue not yet collected: indicates empty fields in the database, this had been submitted to the study teamOverdue not yet collected: indicates empty fields in the database, this had been submitted to the study team
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of prognostic scores based on admission characteristics. PLoS Med 5(8): e165. doi:10.1371/journal.pmed.0050165
(*)Reference: Steyerberg EW, et al. (2008) Predicting outcome after traumatic brain injury: Development and international validation
(3)Risk calculated using an approximation to the IMPACT 'extended model'(*), risk was then split by tertiles and nearest category
(2)Overdue not yet collected: indicates empty fields in the database, this had been submitted to the study team
(1)Follow-up not due yet: indicates that a patient has not yet reached the 6 months follow up timepoint

CONFIDENTIAL 33

Section 5. Outcomes
5.2.2 Death incidence between randomisation and 6 months split by Risk (3)

of prognostic scores based on admission characteristics. PLoS Med 5(8): e165. doi:10.1371/journal.pmed.0050165
(*)Reference: Steyerberg EW, et al. (2008) Predicting outcome after traumatic brain injury: Development and international validation
(3)Risk calculated using an approximation to the IMPACT 'extended model'(*), risk was then split by tertiles and nearest category
(2)Overdue not yet collected: indicates empty fields in the database, this had been submitted to the study team
(1)Follow-up not due yet: indicates that a patient has not yet reached the 6 months follow up timepoint

Eurotherm Data Monitoring Committee (unblinded version)-tables run on: 25SEP2014 at 16:43Eurotherm Data Monitoring Committee (unblinded version)-tables run on: 25SEP2014 at 16:43 
N indicates number of patients randomised while n represents number of observationsN indicates number of patients randomised while n represents number of observations

CONFIDENTIAL 33

Section 5. Outcomes
5.2.2 Death incidence between randomisation and 6 months split by Risk (3)

Patients summary by risk

Treatment

Treatment/A Treatment/B All

Risk category Risk category Risk category

Low Mid High Low Mid High Low Mid High

Died within 6 months after
randomisation

Yes 15 17 34 7 11 28 22 28 62

No 33 34 35 37 42 36 70 76 71

Withdrawal-data not to be collected - - 1 - - - - - 1

Lost to Follow-up 1 - - - - - 1 - -

Overdue not yet collected(1) 1 - - - 2 1 1 2 1

Follow-up not due yet(2) 7 5 11 12 8 6 19 13 17
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of prognostic scores based on admission characteristics. PLoS Med 5(8): e165. doi:10.1371/journal.pmed.0050165

CONFIDENTIAL 34

Section 5. Outcomes
5.2.3  Death incidence between randomisation and 6 months - Basic Statistical analysis

of prognostic scores based on admission characteristics. PLoS Med 5(8): e165. doi:10.1371/journal.pmed.0050165

Eurotherm Data Monitoring Committee (unblinded version)-tables run on: 25SEP2014 at 16:43Eurotherm Data Monitoring Committee (unblinded version)-tables run on: 25SEP2014 at 16:43
Outcome analysed using logistic regression. Significance level set at p<0.05Outcome analysed using logistic regression. Significance level set at p<0.05
Only patients recorded as alive or dead at 6 months in table 5.2.1 were considered for this analysisOnly patients recorded as alive or dead at 6 months in table 5.2.1 were considered for this analysis
Probability modeled is DEATH=YesProbability modeled is DEATH=Yes
(1)(1) Risk calculated using an approximation to the IMPACT 'extended model'(*), risk was then split by tertiles and nearest categoryRisk calculated using an approximation to the IMPACT 'extended model'(*), risk was then split by tertiles and nearest category 
(*) Reference: Steyerberg EW, et al. (2008) Predicting outcome after traumatic brain injury: Development and international validation(*) Reference: Steyerberg EW, et al. (2008) Predicting outcome after traumatic brain injury: Development and international validation

CONFIDENTIAL 34

Section 5. Outcomes
5.2.3  Death incidence between randomisation and 6 months - Basic Statistical analysis

Parameter(s)
Studied

effects(1)

Odds
Ratio

Estimate

Lower
95%

Confidence
Limit

for Odds
Ratio

Upper
95%

Confidence
Limit

for Odds
Ratio P-value

Modelled variables TREAT Treatment/A vs Treatment/B 1.641 1.022 2.634 0.0402

RISK  Low vs High 0.354 0.196 0.641 0.0006

RISK  Mid vs High 0.423 0.243 0.736 0.0024
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therefore their survival time have been set to missing. This issue has been submitted to the study team
Four patients are reported as dead but do not have date of death
Only patients recorded as alive or dead at 6 months in table 5.2.1 were considered for this analysis
Data censored at 183  days (6 months) after randomisation
Eurotherm Data Monitoring Committee (unblinded version)-tables run on: 25SEP2014 at 16:43

CONFIDENTIAL 35

Section 5. Outcomes
5.2.4.1 Survival Curve for Death incidence between randomisation and 6 months by Treatment

therefore their survival time have been set to missing. This issue has been submitted to the study team
Four patients are reported as dead but do not have date of death
Only patients recorded as alive or dead at 6 months in table 5.2.1 were considered for this analysis
Data censored at 183  days (6 months) after randomisation
Eurotherm Data Monitoring Committee (unblinded version)-tables run on: 25SEP2014 at 16:43

CONFIDENTIAL 35

Section 5. Outcomes
5.2.4.1 Survival Curve for Death incidence between randomisation and 6 months by Treatment
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of prognostic scores based on admission characteristics. PLoS Med 5(8): e165. doi:10.1371/journal.pmed.0050165
(*) Reference: Steyerberg EW, et al. (2008) Predicting outcome after traumatic brain injury: Development and international validation
(1)Risk calculated using an approximation to the IMPACT 'extended model'(*), risk was then split by tertiles and nearest category
therefore their survival time have been set to missing. This issue has been submitted to the study team
Four patients are reported as dead but do not have date of death
Only patients recorded as alive or dead at 6 months in table 5.2.1 were considered for this analysis
Data censored at 183  days (6 months) after randomisation
Eurotherm Data Monitoring Committee (unblinded version)-tables run on: 25SEP2014 at 16:43

CONFIDENTIAL 36

Section 5. Outcomes
5.2.4.2 Survival Curve for Death incidence between randomisation and 6 months by Treatment/Risk(1)

of prognostic scores based on admission characteristics. PLoS Med 5(8): e165. doi:10.1371/journal.pmed.0050165
(*) Reference: Steyerberg EW, et al. (2008) Predicting outcome after traumatic brain injury: Development and international validation
(1)Risk calculated using an approximation to the IMPACT 'extended model'(*), risk was then split by tertiles and nearest category
therefore their survival time have been set to missing. This issue has been submitted to the study team
Four patients are reported as dead but do not have date of death
Only patients recorded as alive or dead at 6 months in table 5.2.1 were considered for this analysis
Data censored at 183  days (6 months) after randomisation
Eurotherm Data Monitoring Committee (unblinded version)-tables run on: 25SEP2014 at 16:43

CONFIDENTIAL 36

Section 5. Outcomes
5.2.4.2 Survival Curve for Death incidence between randomisation and 6 months by Treatment/Risk(1)

Unblinded report this is a placehold put jpg graph here
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(2) Follow-up not due yet: indicates that a patient has not yet reached the 6 months follow up timepoint
(1)
N indicates number of patients randomised while n represents number of observations
Eurotherm Data Monitoring Committee (unblinded version)-tables run on: 25SEP2014 at 16:43

CONFIDENTIAL 37

Section 5. Outcomes
5.3.1.1 Extended Glasgow outcome scale (GOSE)

(2) Follow-up not due yet: indicates that a patient has not yet reached the 6 months follow up timepoint
(1)
N indicates number of patients randomised while n represents number of observations
Eurotherm Data Monitoring Committee (unblinded version)-tables run on: 25SEP2014 at 16:43

CONFIDENTIAL 37

Section 5. Outcomes
5.3.1.1 Extended Glasgow outcome scale (GOSE)

Parameter(s)
Statistics/
category

Treatment
A

N=194

Treatment
B

N=190
All

N=384

GOSE SCORE at 6 months (n (%))- ALL OBS Severely disabled pre-injury 0 2 ( 1.1) 2 ( 0.5)

Dead 66 (34.0) 46 (24.2) 112 (29.2)

Vegetative State 0 1 ( 0.5) 1 ( 0.3)

Lower Severe Disability 36 (18.6) 35 (18.4) 71 (18.5)

Upper Severe Disability 22 (11.3) 20 (10.5) 42 (10.9)

Lower Moderate Disability 12 ( 6.2) 9 ( 4.7) 21 ( 5.5)

Upper Moderate Disability 10 ( 5.2) 13 ( 6.8) 23 ( 6.0)

Lower Good Recovery 7 ( 3.6) 18 ( 9.5) 25 ( 6.5)

Upper Good Recovery 10 ( 5.2) 13 ( 6.8) 23 ( 6.0)

GOS Score instead 3 ( 1.5) 2 ( 1.1) 5 ( 1.3)

Withdrawal-data not to be collected 1 ( 0.5) 0 1 ( 0.3)

Lost to follow-up 2 ( 1.0) 2 ( 1.1) 4 ( 1.0)

Overdue not yet collected(1) 2 ( 1.0) 3 ( 1.6) 5 ( 1.3)

Follow-up not due yet(2) 23 (11.9) 26 (13.7) 49 (12.8)

Overdue not yet collected: indicates empty fields in the database, this had been submitted to the study teamOverdue not yet collected: indicates empty fields in the database, this had been submitted to the study team
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N indicates number of patients randomised while n represents number of observations
Eurotherm Data Monitoring Committee (unblinded version)-tables run on: 25SEP2014 at 16:43
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Section 5. Outcomes
5.3.1.1 Extended Glasgow outcome scale (GOSE) (Cont.)

N indicates number of patients randomised while n represents number of observations
Eurotherm Data Monitoring Committee (unblinded version)-tables run on: 25SEP2014 at 16:43
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Section 5. Outcomes
5.3.1.1 Extended Glasgow outcome scale (GOSE) (Cont.)

Parameter(s)
Statistics/
category

Treatment
A

Treatment
B All

GOSE SCORE at 6 months (n (%))- VALID OBS Dead 66 (40.5) 46 (29.7) 112 (35.2)

Vegetative State 0 1 ( 0.6) 1 ( 0.3)

Lower Severe Disability 36 (22.1) 35 (22.6) 71 (22.3)

Upper Severe Disability 22 (13.5) 20 (12.9) 42 (13.2)

Lower Moderate Disability 12 ( 7.4) 9 ( 5.8) 21 ( 6.6)

Upper Moderate Disability 10 ( 6.1) 13 ( 8.4) 23 ( 7.2)

Lower Good Recovery 7 ( 4.3) 18 (11.6) 25 ( 7.9)

Upper Good Recovery 10 ( 6.1) 13 ( 8.4) 23 ( 7.2)
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better (‘favourable’) versus upper severe disability or worse (‘unfavourable’)
(**)The 8-point GOSE was collapsed to two categories using the conventional split of the GOSE as lower moderate disability or
which reduces mortality at the expense of increasing the proportion of severely disabled survivors
Lower Severe Disability. This is so that the analysis cannot give ‘credit’ to an intervention
(*)The 8-point GOSE was collapsed to six categories by pooling Death with Vegetative State and
N indicates number of patients randomised while n represents number of observations
Eurotherm Data Monitoring Committee (unblinded version)-tables run on: 25SEP2014 at 16:43
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Section 5. Outcomes
5.3.1.2 Extended Glasgow outcome scale (GOSE) - Grouping

better (‘favourable’) versus upper severe disability or worse (‘unfavourable’)
(**)The 8-point GOSE was collapsed to two categories using the conventional split of the GOSE as lower moderate disability or
which reduces mortality at the expense of increasing the proportion of severely disabled survivors
Lower Severe Disability. This is so that the analysis cannot give ‘credit’ to an intervention
(*)The 8-point GOSE was collapsed to six categories by pooling Death with Vegetative State and
N indicates number of patients randomised while n represents number of observations
Eurotherm Data Monitoring Committee (unblinded version)-tables run on: 25SEP2014 at 16:43
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Section 5. Outcomes
5.3.1.2 Extended Glasgow outcome scale (GOSE) - Grouping

Parameter(s)
Statistics/
category

Treatment
A

Treatment
B All

(*)COLLAPSED GOSE SCORE (n (%)) Dead,Vegetative State,LSDisability 102 (62.6) 82 (52.9) 184 (57.9)

Upper Severe Disability 22 (13.5) 20 (12.9) 42 (13.2)

Lower Moderate Disability 12 ( 7.4) 9 ( 5.8) 21 ( 6.6)

Upper Moderate Disability 10 ( 6.1) 13 ( 8.4) 23 ( 7.2)

Lower Good Recovery 7 ( 4.3) 18 (11.6) 25 ( 7.9)

Upper Good Recovery 10 ( 6.1) 13 ( 8.4) 23 ( 7.2)

(**)DICHOTOMISED GOSE SCORE (n (%)) UnFav:Dead,Vegetative State,LSDis,USDis 124 (76.1) 102 (65.8) 226 (71.1)

Fav:LM Dis, UM Dis,LG Recov,UG Recov 39 (23.9) 53 (34.2) 92 (28.9)
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of prognostic scores based on admission characteristics. PLoS Med 5(8): e165. doi:10.1371/journal.pmed.0050165
(*)Reference: Steyerberg EW, et al. (2008) Predicting outcome after traumatic brain injury: Development and international validation
(3)Risk calculated using an approximation to the IMPACT 'extended model'(*), risk was then split by tertiles and nearest category
(2)Overdue not yet collected: indicates empty fields in the database, this had been submitted to the study team
(1)Follow-up not due yet: indicates that a patient has not yet reached the 6 months follow up timepoint
N indicates number of patients randomised while n represents number of observations
Eurotherm Data Monitoring Committee (unblinded version)-tables run on: 25SEP2014 at 16:43
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Section 5. Outcomes
5.3.2 Extended Glasgow outcome scale (GOSE) split by Risk(3)

of prognostic scores based on admission characteristics. PLoS Med 5(8): e165. doi:10.1371/journal.pmed.0050165
(*)Reference: Steyerberg EW, et al. (2008) Predicting outcome after traumatic brain injury: Development and international validation
(3)Risk calculated using an approximation to the IMPACT 'extended model'(*), risk was then split by tertiles and nearest category
(2)Overdue not yet collected: indicates empty fields in the database, this had been submitted to the study team
(1)Follow-up not due yet: indicates that a patient has not yet reached the 6 months follow up timepoint
N indicates number of patients randomised while n represents number of observations
Eurotherm Data Monitoring Committee (unblinded version)-tables run on: 25SEP2014 at 16:43
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Section 5. Outcomes
5.3.2 Extended Glasgow outcome scale (GOSE) split by Risk(3)

Patients summary by risk

Treatment

Treatment/A Treatment/B All

Risk category Risk category Risk category

Low Mid High Low Mid High Low Mid High

GOSE score at 6 months

Severely disabled pre-injury - - - - 1 1 - 1 1

Dead 15 17 34 7 11 28 22 28 62

Vegetative State - - - - - 1 - - 1

Lower Severe Disability 4 9 23 6 11 18 10 20 41

Upper Severe Disability 9 8 5 8 6 6 17 14 11

Lower Moderate Disability 5 5 2 5 3 1 10 8 3

Upper Moderate Disability 2 6 2 7 4 2 9 10 4

Lower Good Recovery 6 - 1 5 9 4 11 9 5

Upper Good Recovery 6 4 - 5 6 2 11 10 2

GOS Score instead - 1 2 - 1 1 - 2 3

Withdrawal-data not to be collected - - 1 - - - - - 1

Lost to follow-up 1 1 - 1 1 - 2 2 -

Overdue not yet collected(1) 2 - - - 2 1 2 2 1

Follow-up not due yet(2) 7 5 11 12 8 6 19 13 17
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Score Test for the Proportional Odds Assumption: Chi-Square=115.3361 DF=24 P-value=<.0001
Note: the common odds ratio for the worse GOSE outcome, across all possible GOSE thresholds, on treatment A vs treatment B
(**)Variables used: Age, Post-resuscitation Glasgow Coma Scale motor component, Time from injury, Pupilary reaction
which reduces mortality at the expense of increasing the proportion of severely disabled survivors
Lower Severe Disability. This is so that the analysis cannot give ‘credit’ to an intervention
(*)The 8-point GOSE was collapsed to six categories by pooling Death with Vegetative State and
Only patients with a valid GOSE (see table 5.3.1) were considered for this analysis
Outcome analysed using Ordinal regression. Significance level set at p<0.05
Eurotherm Data Monitoring Committee (unblinded version)-tables run on: 25SEP2014 at 16:43
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Section 5. Outcomes
5.3.3.1  Extended Glasgow outcome scale (GOSE)(*) -  MAIN Statistical analysis - Adjusted Model(**)

Score Test for the Proportional Odds Assumption: Chi-Square=115.3361 DF=24 P-value=<.0001
Note: the common odds ratio for the worse GOSE outcome, across all possible GOSE thresholds, on treatment A vs treatment B
(**)Variables used: Age, Post-resuscitation Glasgow Coma Scale motor component, Time from injury, Pupilary reaction
which reduces mortality at the expense of increasing the proportion of severely disabled survivors
Lower Severe Disability. This is so that the analysis cannot give ‘credit’ to an intervention
(*)The 8-point GOSE was collapsed to six categories by pooling Death with Vegetative State and
Only patients with a valid GOSE (see table 5.3.1) were considered for this analysis
Outcome analysed using Ordinal regression. Significance level set at p<0.05
Eurotherm Data Monitoring Committee (unblinded version)-tables run on: 25SEP2014 at 16:43
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Section 5. Outcomes
5.3.3.1  Extended Glasgow outcome scale (GOSE)(*) -  MAIN Statistical analysis - Adjusted Model(**)

Parameter(s)
Studied

effects(1)

Odds
Ratio

Estimate

Lower
95%

Confidence
Limit

for Odds
Ratio

Upper
95%

Confidence
Limit

for Odds
Ratio

Wald
Chi-Square P-value

Modelled variables TREAT     Treatment/A vs Treatment/B 1.569 1.001 2.459 3.8602 0.0494

DMAGE 1.032 1.016 1.050 14.3849 0.0001

TIPUP     Both pupils reacting vs Neither pupil reacting 0.296 0.122 0.714 7.3413 0.0067

TIPUP     One pupil reacting   vs Neither pupil reacting 0.631 0.214 1.862 0.6951 0.4044

RDGLASFMT 3-6 vs 1-2 0.239 0.128 0.448 20.0145 <.0001

RDDIFFFMT < 12 hours vs >= 12 hours 0.932 0.421 2.063 0.0305 0.8614
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Score Test for the Proportional Odds Assumption: Chi-Square=3.9777 DF=4 P-value=0.4090
Note: the common odds ratio for the worse GOSE outcome, across all possible GOSE thresholds, on treatment A vs treatment B
which reduces mortality at the expense of increasing the proportion of severely disabled survivors
Lower Severe Disability. This is so that the analysis cannot give ‘credit’ to an intervention
(*)The 8-point GOSE was collapsed to six categories by pooling Death with Vegetative State and
Only patients with a valid GOSE (see table 5.3.1) were considered for this analysis
Outcome analysed using Ordinal regression. Significance level set at p<0.05
Eurotherm Data Monitoring Committee (unblinded version)-tables run on: 25SEP2014 at 16:43
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Section 5. Outcomes
5.3.3.2  Extended Glasgow outcome scale (GOSE)(*) -  Sensitivity Statistical analysis - Unadjusted Model

Score Test for the Proportional Odds Assumption: Chi-Square=3.9777 DF=4 P-value=0.4090
Note: the common odds ratio for the worse GOSE outcome, across all possible GOSE thresholds, on treatment A vs treatment B
which reduces mortality at the expense of increasing the proportion of severely disabled survivors
Lower Severe Disability. This is so that the analysis cannot give ‘credit’ to an intervention
(*)The 8-point GOSE was collapsed to six categories by pooling Death with Vegetative State and
Only patients with a valid GOSE (see table 5.3.1) were considered for this analysis
Outcome analysed using Ordinal regression. Significance level set at p<0.05
Eurotherm Data Monitoring Committee (unblinded version)-tables run on: 25SEP2014 at 16:43
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Section 5. Outcomes
5.3.3.2  Extended Glasgow outcome scale (GOSE)(*) -  Sensitivity Statistical analysis - Unadjusted Model

Parameter(s)
Studied

effects(1)

Odds
Ratio

Estimate

Lower
95%

Confidence
Limit

for Odds
Ratio

Upper
95%

Confidence
Limit

for Odds
Ratio

Wald
Chi-Square P-value

Modelled variables TREAT Treatment/A vs Treatment/B 1.589 1.036 2.437 4.5082 0.0337
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Score Test for the Proportional Odds Assumption: Chi-Square=385.3879 DF=36 P-value=<.0001
Note: the common odds ratio for the worse GOSE outcome, across all possible GOSE thresholds, on treatment A vs treatment B
(*)Variables used: Age, Post-resuscitation Glasgow Coma Scale motor component, Time from injury, Pupilary reaction
Only patients with a valid GOSE (see table 5.3.1) were considered for this analysis
Outcome analysed using Ordinal regression. Significance level set at p<0.05
Eurotherm Data Monitoring Committee (unblinded version)-tables run on: 25SEP2014 at 16:43
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Section 5. Outcomes
5.3.3.3  Extended Glasgow outcome scale (GOSE) -  Sensitivity Statistical analysis - Adjusted Model(*) - Full scale

Score Test for the Proportional Odds Assumption: Chi-Square=385.3879 DF=36 P-value=<.0001
Note: the common odds ratio for the worse GOSE outcome, across all possible GOSE thresholds, on treatment A vs treatment B
(*)Variables used: Age, Post-resuscitation Glasgow Coma Scale motor component, Time from injury, Pupilary reaction
Only patients with a valid GOSE (see table 5.3.1) were considered for this analysis
Outcome analysed using Ordinal regression. Significance level set at p<0.05
Eurotherm Data Monitoring Committee (unblinded version)-tables run on: 25SEP2014 at 16:43
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Section 5. Outcomes
5.3.3.3  Extended Glasgow outcome scale (GOSE) -  Sensitivity Statistical analysis - Adjusted Model(*) - Full scale

Parameter(s)
Studied

effects(1)

Odds
Ratio

Estimate

Lower
95%

Confidence
Limit

for Odds
Ratio

Upper
95%

Confidence
Limit

for Odds
Ratio

Wald
Chi-Square P-value

Modelled variables TREAT     Treatment/A vs Treatment/B 1.599 1.068 2.394 5.1966 0.0226

DMAGE 1.026 1.011 1.041 12.3218 0.0004

TIPUP     Both pupils reacting vs Neither pupil reacting 0.370 0.188 0.730 8.2212 0.0041

TIPUP     One pupil reacting   vs Neither pupil reacting 0.580 0.248 1.355 1.5847 0.2081

RDGLASFMT 3-6 vs 1-2 0.386 0.235 0.637 13.9057 0.0002

RDDIFFFMT < 12 hours vs >= 12 hours 1.047 0.506 2.166 0.0154 0.9014
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Note: the odds ratio for the worse GOSE outcome, on treatment A vs treatment B
(**)Variables used: Age, Post-resuscitation Glasgow Coma Scale motor component, Time from injury Pupilary reaction
better (‘favourable’) versus upper severe disability or worse (‘unfavourable’)
(*)The 8-point GOSE was collapsed to two categories using the conventional split of the GOSE as lower moderate disability or
Only patients with a valid GOSE (see table 5.3.1) were considered for this analysis
Outcome analysed using Ordinal regression. Significance level set at p<0.05
Eurotherm Data Monitoring Committee (unblinded version)-tables run on: 25SEP2014 at 16:43

CONFIDENTIAL 44

Section 5. Outcomes
5.3.3.4  Extended Glasgow outcome scale (GOSE)(*) -  Sensitivity Statistical analysis - Adjusted Model(**) - Dichotomous Scale

Note: the odds ratio for the worse GOSE outcome, on treatment A vs treatment B
(**)Variables used: Age, Post-resuscitation Glasgow Coma Scale motor component, Time from injury Pupilary reaction
better (‘favourable’) versus upper severe disability or worse (‘unfavourable’)
(*)The 8-point GOSE was collapsed to two categories using the conventional split of the GOSE as lower moderate disability or
Only patients with a valid GOSE (see table 5.3.1) were considered for this analysis
Outcome analysed using Ordinal regression. Significance level set at p<0.05
Eurotherm Data Monitoring Committee (unblinded version)-tables run on: 25SEP2014 at 16:43
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Section 5. Outcomes
5.3.3.4  Extended Glasgow outcome scale (GOSE)(*) -  Sensitivity Statistical analysis - Adjusted Model(**) - Dichotomous Scale

Parameter(s)
Studied

effects(1)

Odds
Ratio

Estimate

Lower
95%

Confidence
Limit

for Odds
Ratio

Upper
95%

Confidence
Limit

for Odds
Ratio

Wald
Chi-Square P-value

Modelled variables TREAT     Treatment/A vs Treatment/B 1.679 0.997 2.829 3.7901 0.0516

DMAGE 1.034 1.014 1.054 11.2349 0.0008

TIPUP     Both pupils reacting vs Neither pupil reacting 0.323 0.114 0.919 4.4900 0.0341

TIPUP     One pupil reacting   vs Neither pupil reacting 0.635 0.176 2.290 0.4825 0.4873

RDGLASFMT 3-6 vs 1-2 0.284 0.136 0.593 11.2295 0.0008

RDDIFFFMT < 12 hours vs >= 12 hours 1.212 0.468 3.137 0.1573 0.6917
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Protocol

This trial protocol has been provided by the authors to give readers additional information about their work.

Protocol for: Andrews PJD, Sinclair HL, Rodriguez A, et al. Hypothermia for intracranial hypertension after trau-
matic brain injury. N Engl J Med 2015;373:2403-12. DOI: 10.1056/NEJMoa1507581
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1.0 Introduction 
1.1 Background  

Traumatic brain injury (TBI) is a major cause of death and severe disability throughout the world. 

TBI leads to 1,000,000 hospital admissions per annum throughout the European Union (EU). It 

causes the majority of the 50,000 deaths from road traffic accidents and leaves 10,000 patients 

severely handicapped: three quarters of these victims are young people [1]. Additionally, TBI causes 

290 000 hospital admissions, 51 000 deaths and leaves 80 000 patients with permanent neurological 

disabilities in the United States annually [2]. The consequence of this is both a devastating emotional 

and physical impact and an enormous financial burden [3].  

 

Therapeutic hypothermia has been shown to improve outcome after cardiac arrest [3], consequently 

the European Resuscitation Council and American Heart Association guidelines [4;5] recommend the 

use of hypothermia in these patients. Hypothermia is also thought to improve neurological outcome 

after neonatal birth asphyxia [6]. Cardiac arrest and neonatal asphyxia patient populations present to 

health care services rapidly and without posing a diagnostic dilemma therefore, therapeutic systemic 

hypothermia may be implemented relatively quickly. As a result of this, hypothermia in these two 

populations is similar to the laboratory models wherein systemic therapeutic hypothermia is 

commenced very soon after the injury and has shown so much promise [7]. 

 

The need for resuscitation and Computerised Tomography (CT) imaging to confirm the diagnosis in 

patients with TBI, are factors which delay intervention with temperature reduction strategies. 

Treatments in TBI have traditionally focussed on restoring and maintaining adequate brain perfusion, 

surgically evacuating large haematomas where necessary, and preventing or promptly treating 

oedema [3]. Brain swelling can be monitored by measuring intracranial pressure (ICP), and in most 

centres ICP is used to guide treatments and to monitor their success. The use of hypothermia in TBI 

should be regarded in this context. 

 

Pathophysiology 

Ischaemia has a key role in all forms of brain injury and preventing ischaemic (or secondary) injury 

is at the core of all neuroprotective strategies [3]. A complex cascade of processes ensues at the 

cellular level after a period of ischaemia beginning from minutes to hours after injury and continuing 

for up to 72 hours or longer. Thus, there may be a window of opportunity of several hours, or even 

days, during which injury can be mitigated by treatments such as hypothermia [3].  
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Review of Clinical Evidence 

In total, 29 clinical studies have been performed to assess the effects of hypothermia in TBI. Twenty-

seven of these were performed in adult patients, 18 of which included control groups. Data from one 

pilot study were subsequently included in a larger study, therefore leaving 17 studies. As outlined 

above, study protocols have differed considerably, and not all studies were (properly) randomised 

[3]. A total of 131 patients were enrolled into two studies undertaken in patients with normal ICP. 

Only one of these studies reported outcome data (at 3 months) and the results showed no significant 

difference between groups (good outcome in 21/45 (hypothermia) vs. 27/46 patients (controls), 

p=0.251) [8]. 

 

Eighteen studies, with outcome data available for 2096 patients, used hypothermia in patients with 

high ICP that was refractory to “conventional” treatments (usually sedation/analgesia, paralysis, 

osmotic therapy, and sometimes barbiturates) [9-26].The results are summarised in Figure 1 overleaf. 

All observed decreases in ICP during cooling. Thirteen of these studies reported significant 

improvements in outcome associated with hypothermia [10;12-14;16;17;19-25]. All of these were 

performed in specialised neurotrauma centres, with experience in applying hypothermia and 

managing its side effects. Ten were single centre studies [10;12;14;16;17;20;22-25], three (all 

performed in China) [14,20,22] were multi-centre. Four additional studies [11;15;18;21] observed a 

trend to improved outcome, but these differences were not statistically significant. 

 

Interpretation of these results is complicated by the fact that these studies have enrolled different 

categories of patients, with different types of injuries, and have used widely diverging treatment 

protocols [27]. Most have used elevated ICP as an inclusion criterion although some have used CT-

scan criteria. The duration of cooling varied from 24 hours to more than five days and re-warming 

rates have also varied.  Some studies have used ICP to guide depth and duration of treatment 

although responses to rebound intracranial hypertension have differed [3]. Use of co-interventions 

such as osmotic therapy, sedation, analgesia, paralysis, targets for mean arterial pressure (MAP) and 

cerebral perfusion pressure (CPP) have also varied considerably [3]. All of these factors can affect 

outcome after TBI in general, and the potential efficacy of cooling in particular. Thus interpreting, 

comparing and aggregating the results of these studies presents a number of complex challenges. 

In contrast, one of the two largest multi-centre randomised controlled trials (RCTs) failed to show 

that therapeutic hypothermia improved outcome at 6 months after TBI (RR of a poor outcome 1; 

95% CI 0.8-1.2; p=0.99) [9]. Significantly more of the patients admitted to hospital with hypothermia 
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who were randomised to normothermia, and consequently re-warmed, had a poor outcome (78% 

n=31). Compared to patients admitted with hypothermia and treated with hypothermia (61% n=38) 

(p=0.09).  

 

On subsequent analysis, it became clear that although this study was methodologically well designed, 

there was marked inter-centre variance in the treatment effect of hypothermia, age of participants, 

severity of illness scoring between groups, management of intracranial hypertension and 

haemodynamic and fluid management [28]. Therapeutic hypothermia in the hypothermia group was 

started relatively late with a slow speed of cooling (average time to target temperature >8 hours) in 

all centres.  

 

Hypotension (lasting >2 hours) and hypovolaemia occurred three times more frequently in the 

hypothermia group. Bradycardia associated with hypotension also occurred four times more 

frequently in this group, electrolyte disorders and hyperglycaemia were also found more frequently 

in the hypothermia group [9]. All of these complications are known side effects of hypothermia. 

Most are easily preventable with good intensive care and should not be regarded as inevitable 

consequences of hypothermia treatment. Since even very brief episodes of hypotension or 

hypovolaemia can adversely affect outcome in TBI, these and other issues may have significantly 

affected the results of this trial [29-31]. One possible problem was that some of the participating 

centres had little or no previous experience in using hypothermia. Large centres, familiar with 

cooling showed apparently favourable neurological outcomes whereas smaller centres showed poor 

outcomes.  

 

Induction of Hypothermia 

The most widely accepted use of hypothermia is after cardiac arrest. Two RCTs in this patient group 

have shown significant neurological improvements in patients treated with hypothermia many hours 

after injury, whose initial cardiac rhythm was ventricular fibrillation or ventricular tachycardia 

[32;33]. Subsequent data from a large study of patients after myocardial infarction suggest that 

infarct size was reduced in patients who were cooled to <35°C before coronary intervention [34]. 

Thus, suggesting that faster cooling rates may be beneficial to patient outcome.  

 

Methods of cooling can be broadly divided into surface and core cooling techniques [35]. The above 

study used surface cooling devices alone and found that large numbers of patients did not reach 
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target temperature quickly enough before the start of the coronary intervention [34]. Despite 

advancing technology in surface cooling devices and the introduction of endovascular catheters for 

core cooling, average periods of 2-3 hours are still required to reach temperatures of 32-34°C [35]. 

The currently available surface cooling devices are also relatively large and cumbersome. This 

coupled with the need for staff with specialist knowledge of the management of therapeutic 

hypothermia may prevent its use outside of the Intensive Care Unit [35].  

 

A recent study examined the feasibility, speed and complication rates of infusing refrigerated fluids 

intravenously to quickly induce hypothermia in patients with various neurological injuries [35]. 

Results showed that a 1500ml infusion of 0.9% saline, administered over 30 minutes, in patients 

without cardiac shock, reduced core temperature from 36.9 ± 1.9°C to 34.6 ± 1.5°C at 30 minutes 

and to 32.9 ± 0.9°C at 60 minutes. Continuous monitoring of arterial blood pressure, heart rhythm, 

central venous pressure, arterial blood gasses and serum levels of electrolytes, platelets and white 

blood cells showed no significant adverse events [35].          

 

When hypothermia develops, the body will immediately try to counteract the temperature drop to 

maintain homeostasis [36]. One of the key mechanisms of heat production is shivering which can 

lead to an increased oxygen consumption of 40%-100% which may be detrimental in this patient 

population. Sedation drugs are known to increase peripheral blood flow which, in turn, will increase 

the transfer of heat from the core to the peripheries, thus reducing core temperature [36]. Therefore 

shivering may be counteracted by the administration of sedatives, anaesthetic agents, opiates and/or 

paralysing agents [36].  

 

It should be noted however, that the capacity and effectiveness of the mechanisms of controlling 

body temperature decrease with age. Younger patients will therefore react earlier and with greater 

intensity than older patients. For this reason, induction of hypothermia in younger patients often 

requires high doses of sedation drugs to counteract the counter-regulatory mechanisms [36]. 

 

Meta Analyses 

Six meta-analyses have been published between the years 2000 and 2008 [37-42]. These include 

various numbers of trials, with varying quality of randomisation and blinding procedures. All have 

found a trend to positive effects of hypothermia on neurological outcome, although statistical 
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significance was reached in only two reviews: RR of improved neurological outcome 0.78 (95% CI 

0.63-0.98) [37] and RR 0.68 (95% CI 0.52-0.89) [38]. 

 

The most recent meta-analysis [42] included 8 trials which studied comparable patient groups at 

baseline. Hypothermia was shown to reduce mortality by 20% although this was not statistically 

significant (RR 0.80; 95% CI 0.59-1.09). Subgroup analysis showed that this effect was significantly 

greatest when hypothermia was maintained for >48 hours (RR 0.51; 95% CI 0.33-0.79). 

Hypothermia was also associated with a non-significant increase of 25% in neurological outcome 

when measured by the Glasgow Outcome Scale at 6 months (RR 1.25; 95% CI 0.96-1.62). Despite 

not reaching statistical significance, results showed an increased likelihood of improved neurological 

outcome when cooling was maintained for >48 hours (RR 1.91; 95% CI 1.28-2.85). Another key 

finding of this meta-analysis is that hypothermia was only of significant benefit to those patients who 

had not received barbiturate therapy (RR 0.58 95% CI 0.40-0.85). 

  

A criticism of these analyses is that most failed to take account of important differences in patient 

groups (such as those with or without intracranial hypertension) and of differences in treatment 

protocols, except the use of hypothermia. Only one differentiated between studies that enrolled 

patients with normal ICP and those that enrolled patients with intracranial hypertension and found no 

neurological improvement associated with hypothermia [41]. Two assessed effects of treatment 

duration and speed of re-warming [37;38], concluding that cooling for >48 hours and re-warming 

rates of 24 hours, or 1°C/4 hours, were both key factors in reducing mortality (RR 0.70; 95% CI, 

0.56-0.87) and improving neurological outcome (RR, 0.79; 95% CI 0.63-0.98) respectively. 

1.2 Rationale for Study 

The evidence from previous research shows that treatment with therapeutic hypothermia to reduce 

intracranial hypertension may improve patient outcome after TBI.  A recent meta-analysis has shown 

key relationships between the duration of hypothermia treatment and speed of re-warming with 

patient outcome. Improved patient outcome was found when hypothermia was continued for between 

48 hours and 5 days and patients were re-warmed slowly (1°C/4 hours). Experience with cooling also 

appears to be important if complications which may outweigh the benefits of hypothermia are to be 

avoided. 



Eurotherm3235trial Protocol Version 5 18th May 09 
ISRCTN 34555414 

  

6 
 

The Eurotherm3235trial will examine the relationship between therapeutic hypothermia for ICP 

reduction after TBI and patient outcome. The trial will enrol patients with TBI who have ICP 

>20mmHg that is resistant to stage 1 therapy (see Figure 1).  

 

Figure 1: Stages of therapeutic management after traumatic brain injury [37;43] 

 
 
 
 
 

 

 

 

 

 

 

 

 

 

The Brain Trauma Foundation’s recommended treatment threshold for treatment of ICP is 20mmHg 

[37]. Although early cooling after injury is considered to be beneficial, this is offset by failure to 

show benefit from hypothermia in the absence of raised ICP. Enrolment to the trial will therefore be 

allowed for up to 72 hours following injury. This potential delay in cooling will be compensated for, 

to an extent, by inducing hypothermia with 20-30ml/kg of refrigerated 0.9% saline given 

intravenously over 20-30 minutes. No maximum duration of cooling is specified and hypothermia 

will continue until ICP is no longer dependent on temperature reduction to remain below 20mmHg. 

Patients will then be slowly re-warmed at a rate of 0.25°C per hour (1°C/4 hours).  

 

The Extended Glasgow Outcome Scale will be used to assess patient outcome at 6 months. Many 

patients with severe TBI are expected to have poor outcome. This outcome questionnaire will 

therefore be used as it is more sensitive to differentiate between poorer outcome categories after TBI.  

2 Study Objectives 

2.1 Hypothesis 
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Admission to the Intensive 
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Ventilation PaO2 ≥11kpa 
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30º head of bed elevation 
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Patients treated with therapeutic hypothermia (32-35°C) will have reduced morbidity and mortality 

rates compared to those receiving standard care alone after TBI. 

 

2.2 Research Questions 

Does therapeutic hypothermia (32-35°C) reduce morbidity and mortality rates at 6 months after TBI 

assessed by the extended Glasgow Outcome Scale questionnaire? 

 

Does therapeutic hypothermia (32-35°C) reduce intracranial hypertension? 

 

Is therapeutic hypothermia a cost effective treatment to improve outcome after TBI? 

 

2.3 Study Endpoints 

2.3.1 Primary 

• Outcome at 6 months using the extended Glasgow Outcome Score (GOSE) questionnaire 

2.3.2 Secondary 

• 6 month mortality rate 

• Intracranial pressure (ICP) control 

• Incidence of Pneumonia across both groups 

• Length of stay in the Intensive Care Unit (ICU) and Hospital 

• Modified Oxford Handicap Scale score at one month, discharge from the randomising 

hospital or death, whichever occurs first 

• Correlation between the predicted outcome using the modified Oxford handicap scale at 

hospital discharge and the GOSE Score at 6 months post injury 

• Health economics (dependent on additional external funding) 

 

3. Trial Design 

3.1 Trial Design 

This is a pragmatic, multi-centre randomised controlled trial to examine the effects of hypothermia 

(32-35ºC) on outcome after traumatic brain injury. The study will recruit for 41 months. Participants 

will be randomised to either the control or intervention group (Figure 3). Participants allocated to the 

control group will receive standard care without therapeutic hypothermia. Participants randomised to 

the intervention group will receive standard care with therapeutic hypothermia. Hypothermia will be 
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initiated with 20-30mls per Kilogram (Kg) of refrigerated 0.9% saline given intravenously and 

maintained using the cooling technique available at that centre. A flowchart has been designed for 

the induction and maintenance of therapeutic hypothermia in the intervention group (Appendix 1). 

The depth of hypothermia (range: 32-35°C) will be guided by ICP with a higher pressure level 

warranting a cooler target temperature. A guideline has been designed for the detection and treatment 

of shivering in the intervention group (Appendix 2). This has been designed specifically for this trial 

drawing on;  

• the hospital protocol of the Mission Hospital, Orange County California (permission given by 

Mary Kay Bader, Neuro CNS, Mission Hospital, Orange County Ca) 

• The hospital protocol of the University Medical Centre, Utrecht , The Netherlands 

(permission given by Dr Kees Polderman, UMC, Utrecht, The Netherlands) 

• The Bedside Shivering Assessment Scale [44]   

 

Therapeutic hypothermia of 32-35°C will be maintained for at least 48 hours in the treatment group. 

Previous studies have shown that therapeutic hypothermia which lasts for at least 48 hours shows a 

trend to reduction in mortality and improved neurological function after TBI [42]. Hypothermia will 

be continued for as long as is necessary to reduce and maintain ICP <20mmHg. Intracranial 

hypertension is defined as an ICP >20mmHg by the Brain Trauma Foundation Guidelines, 2007 [37]. 

Together with therapeutic hypothermia therapy, all patients in the intervention group will continue to 

be treated with stage 1 and 2 therapies as required to reduce intracranial hypertension [37;38]. If 

raised ICP becomes resistant to these therapies and despite increasing the depth of hypothermia, care 

may be escalated to include stage 3 interventions. If this is required, therapeutic hypothermia 

treatment should be terminated for patients allocated to the treatment group and the patient re-

warmed using the re-warming guideline. The reason for treatment escalation should be documented 

on the daily data collection form. 

 
The primary endpoint of the Eurotherm3235trial is outcome 6 months after traumatic brain injury 

using the GOSE questionnaire (Appendix 3). Participants will be sent the GOSE questionnaire with a 

covering letter (Appendix 4) by post 6 months after randomisation by the coordinating centre.  
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Figure 3: Study Flowchart 
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3.2 Project Timeline  

Date Months Total number of 
months 

Action 

March 09-Feb 12 1-36 36 Obtain ethical and 
R&D approvals 

June 09-Aug 12 4-42 38 Initiation of trial 
centres and staff 

Sept 09-Feb 13 7-48 41 Recruitment of 
patients 

March 10-Aug 13 13-54 41 Follow up of 
patients 

Sept 13-Feb 14 55-60 6 Analysis and 
Reporting 

 

 

4. Study Population 

4.1  Sample Size 

A total of 1800 patients (900 per treatment group) will be enrolled. At least 70 hospitals specialising 

in the care of TBI patients will be initiated worldwide including centres in Belgium, Germany, Italy, 

Netherlands, Spain, Sweden and the United Kingdom. 

  

4.2 Inclusion Criteria 

1) Believed to be legal age for consent to take part in research to 65 years of age 

2) Primary closed Traumatic brain injury 

3) Raised ICP >20mmHg for ≥ 5 minutes after first line treatments with no obvious reversible 

cause e.g. patient position, coughing, inadequate sedation  

4) ≤72 hours from the initial head injury 

5) Cooling device or technique available for > 48 hours 

6) Core temperature ≥ 36°C (at the time of randomisation) 

Eurotherm3235Trial Timeline

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51 53 55 57 59

Months

T
im

e
li
n

e

Ethics and R&D approval Initiation of trial centres and staff Recruitment phase

Follow up phase Analysis and reporting



Eurotherm3235trial Protocol Version 5 18th May 09 
ISRCTN 34555414 

  

11 
 

7) An abnormal CT scan of the brain. This is defined as one that shows haematoma, contusion, 

swelling, herniation or compressed basal cisterns.  

 

4.3 Exclusion Criteria 

1) Patient already receiving therapeutic hypothermia treatment 

2) Administration of barbiturate infusion prior to randomisation 

3) Unlikely to survive for the next 24 hours in the opinion of the ICU Consultant or Consultant 

Neurosurgeon treating the patient  

4) Temperature ≤34°C at hospital admission 

5) Pregnancy 

* All female patients of child bearing age who meet the Inclusion Criteria will undergo a urine 

pregnancy test. This will be performed as part of the screening for eligibility procedure by the 

investigator or research nurse in the ICU.  

 

5.0  Participant Selection and Enrolment 

5.1 Identifying Participants 

Eligible participants will be identified by nursing and medical staff on the ICU.  

 

5.2 Consenting Participants 

Eligible patients for this study must have raised ICP despite stage 1 treatment options for the 

management of head injury. Stage 1 treatment options include sedation and ventilation therefore 

participants will not be able to give informed consent themselves.  

 

See Appendix 5 for consenting procedure, Appendix 6 for Information Sheets and Appendix 7 for 

Consent Forms. The Patient and Relative Information Sheets have been designed in consultation with 

patients who have suffered a TBI and their relatives. Consultations took place at the drop-in centre 

for the Edinburgh Headway Group, a registered charity for brain injured patients. Details of the 

charity can be found at http://www.edinburghheadway.org.uk  

 

5.3 Screening for Eligibility 

A screening log will be completed for all eligible patients (Appendix 8). Data including inclusion 

criteria met, exclusion criteria not met and date consent obtained will be collected on this form. It 
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will be kept in a locked cabinet at the centre. This data will also be entered in the trial database via 

the electronic CRF in order for the trial office to monitor recruitment and/or refusal rates at each site. 

 

5.4 Randomisation 

5.4.1 Randomisation  

Patients should be randomised as soon as possible after meeting the inclusion criteria. The 

randomisation of participants to hypothermia or standard care will be undertaken using either a 

central internet based randomisation service or a telephone randomisation service depending on the 

available technology at each site (Appendix 9).  

 

Treatment allocation will be minimised using the following baseline covariates; 

1. Trial Centre 

2. Age < or ≥ 45 years 

3. Post-resuscitation Glasgow Coma Score motor component < or  ≥ 2 

4. Time from injury < or ≥ 12 hours 

5. Pupils; 1 or 2 reactive 

 

5.4.2 Treatment Allocation  

It is not possible to blind local investigators to allocation as it will be obvious clinically which 

patients are receiving hypothermia e.g. equipment required, patient temperature, blood results, fluid 

requirements. Blinding of outcome data assessment will however be ensured as the GOSE 

questionnaire will be posted to participants by the coordinating centre.  

 

5.4.3 Premature Withdrawal 

Participation in any research trial is voluntary and therefore the participant or their legal 

representative may wish to withdraw from the trial at any point. If this is the case, it should be made 

clear on a Premature Withdrawal Form (Appendix 10)  whether any previously collected data may 

still be used for the analysis and which part of the trial the patient is being withdrawn from;  

1. Withdraw entirely - the hypothermia intervention will be safely terminated, no further data 

will be collected and previous data collected will not be used in the analysis.  

2. Withdraw entirely – no further data will be collected and the intervention will be safely 

terminated but data previously collected may be used in the analysis. 

3. Withdraw from the intervention but be willing to be followed up 
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4. Withdraw from being followed up only 

 

If the patient wishes to withdraw from the trial or their legal representative wishes to withdraw them, 

they are free to do so without giving a reason and without the patient’s medical care or legal rights 

being affected [45]. If however the patient is withdrawn from the study by the doctor in charge of 

their care on medical grounds, the reason for this withdrawal must be clearly documented in the data 

collection form and a serious adverse event (SAE) form completed if appropriate. 

 

6.0 Data Collection and Checking 

Daily data collection will start on the day of randomisation (baseline) for all patients and will 

continue until the ICP monitor has been removed. Data will be collected using an electronic case 

report form (eCRF) (Appendix 11). This will include the Modified Oxford Handicap Scale 

(Appendix 12) which will be completed at hospital discharge. Paper copies of all CRFs will be 

available to centres with little or no access to the internet. All CRFs must be completed in English 

and will be managed by Lincoln, Paris. Blinded and patient identifiable data will be stored separately 

in secure databases. All patient identifiable data will be stored by the coordinating centre. 

 

For those centres using paper CRFs, all forms must be completed in English using black ball-point 

pen. The correction of data can only be made by drawing a line through the incorrect data and writing 

the correct data next to those data that were incorrect. Correction fluids are not allowed. All changes 

to data must be dated and initialled by the investigator or his/her delegate. The paper CRFs should 

then be faxed to the coordinating centre where the data will be entered into the secure database. 

   

Follow up Data 

The patient’s General Practitioner (GP)/Family Doctor will be sent a letter by post to inform them of 

the patient’s involvement in the Eurotherm3235Trial (Appendix 13). 

 

Patient outcome will be assessed 6 months after injury using the GOSE questionnaire (Appendix 3). 

As this is the primary endpoint of the study, it is vital that this information is obtained. If the patient 

is still in hospital 6 months after the injury, the research nurse or investigator may visit the patient on 

the ward to go through the questionnaire with them if this is appropriate. If however the patient has 

been discharged from hospital, the questionnaire will be sent to their residing address. A member of 
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the trial team will telephone the patient’s family doctor/GP to find out their vital status before any 

questionnaires are sent to the patient. 

 

It is likely that the patient will be unable to complete the questionnaire by themselves due to the 

nature of their injury. Therefore a letter will also be sent to the person who gave consent for the 

patient inviting them to help the patient to complete the form and remind them of the study 

(Appendix 14). This will be sent at the same time as the GOSE questionnaire is sent to the patient. If 

we do not receive a response from the patient within 3 weeks, we will send them the shorter GOS 

questionnaire (Appendix 15) with a covering letter (Appendix 16).  

 

If there is still no response, and the patient has been discharged from hospital, we will attempt to 

contact them directly by telephone. If the patient lacked capacity at hospital discharge and we cannot 

contact them directly by telephone, we will telephone the person who consented for the patient to be 

enrolled in the study and will complete the shorter GOS questionnaire with them over the telephone.  

 

If however the patient regained capacity before hospital discharge and has given consent to continue 

to be involved in the follow-up phase of the study, yet we cannot contact them directly by telephone, 

no further contact will be made. This process will be discussed during the consent procedure.  

 

Staff in Edinburgh will work closely with local investigators to obtain data that are as complete and 

accurate as possible. Key data, such as outcome measures, will be 100% double entered into the trial 

database. Extensive range and consistency checks will further enhance the quality of the data. 

 

7.0 Statistics and Data Analysis 

7.1 Sample Size Calculation 

The primary endpoint for this trial is outcome at 6 months measured by the GOSE questionnaire.  

The main evidence has been gathered by six meta-analyses published between the years 2000 and 

2008. These included varying numbers of clinical trials and examined each trial based on an 

assessment of the quality of randomisation and blinding procedures. All meta-analyses found a trend 

to positive effects of hypothermia on neurological outcome, but statistical significance was reached 

in only two [37;38].  
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A major reason for the failure of previous Phase III trials in TBI has been that they have typically 

been powered to detect an absolute decrease in poor outcome of around 10%. This is an unrealistic 

target in view of the enormous heterogeneity of the TBI population. A more modest 7% absolute 

decrease remains clinically relevant and is more realistic as a hypothesised treatment effect 

(corresponding to an odds ratio of 0.75).  Two groups of 815 give 80% power at the 5% significance 

level (2-sided) to detect a decrease in poor outcome from 60% to 53% and two groups of 900 would 

give 83% power to detect the same difference at the same significance level.  We aim to enrol 1800 

patients in the main trial to allow for loss to follow up.  Importantly, we have been conservative with 

the power calculation to reduce the chance of conducting another underpowered trial in this field. 

 

7.2 Proposed Primary Analysis 

A detailed Statistical Analysis Plan (SAP) setting out full details of the proposed analyses will be 

finalised before the trial database is locked for analysis.  The primary analysis will follow these 

principles: 

• The analysis will be undertaken on the ‘intention-to-treat’ principle. 

• The estimated treatment effect will be presented along with its corresponding 95% 

confidence interval. 

• The analysis of the primary outcome measure, the 6 month GOSE, will exploit the ordinal 

nature of the outcome scale. It is currently an active research question in both TBI and stroke 

trial methodology which approach to use to analyse such ordinal outcome scales, the two 

main options being ‘shift analysis’ and the ‘sliding dichotomy’. The preferred approach will 

be declared in the SAP, taking into account the results of current on-going methodological 

research. 

• The primary analysis will be adjusted for key baseline covariates, to be specified in the SAP.  

The unadjusted analysis will also be presented as a sensitivity analysis. 

• All interim efficacy analyses reviewed by the independent Data and Safety Monitoring 

Committee will be interpreted according to the strict Peto-Haybittle guideline so that no 

adjustment is required to the final p-value to allow for the multiple testing. 

7.3 Other Planned Analyses 

A priori sub group analysis will be presented testing the relationship between minimisation factors 

including; age < 45 years, admission post resuscitation GCS motor score <2, time from injury <12 

hours and outcome. The analysis will test for interaction effects, and stricter levels of statistical 



Eurotherm3235trial Protocol Version 5 18th May 09 
ISRCTN 34555414 

  

16 
 

significance (p<0.01) will be sought, reflecting the exploratory nature of these subgroup analyses. 

Only the primary outcome measure will be used in these analyses. 

Other exploratory and observational studies will be conducted by some centres. These sub-studies 

will be run by local Investigators and will require approval by the trial management and steering 

committees together with further ethical approval. All sub-studies must also have secured external 

funding. 

 

7.3 Economic Analysis 

The undertaking of economic data collection and analysis will be dependent on obtaining external 

funding. Details of this analysis will be added when external funding is obtained.  

 

8.0 Adverse Events 

The local investigator is responsible for the detection and documentation of events that meet the 

criteria and definitions detailed below.  

 

8.1 Definitions 

An adverse event (AE) is any untoward medical occurrence in a clinical trial subject. Many 

untoward events are expected in patients admitted to the Intensive Care Unit due to the severity of 

their illness and/or injury.  

 

The treatment of any untoward medical occurrence is part of the standard care for patients admitted 

to the Intensive Care Unit. Therefore no adverse events will be collected in this study.   

 

 

A serious adverse event (SAE) is defined by the National Research Ethics Service in the UK [46] as 

any adverse event that: 

• Results in death 

• Is life threatening  

• Requires hospitalisation or prolongation of existing hospitalisation 

• Results in persistent or significant disability or incapacity 

• Is a congenital abnormality or birth defect 
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Death is an expected outcome in approximately 25% of all critically ill patients with severe TBI and 

will not be reported as an SAE in this study.  

 

The only SAEs to be collected are; 

• Bleeding – defined as a new haemorrhage requiring ≥2 units of packed red cells  

• Cardiovascular instability – defined as a systolic blood pressure <90mmHg for ≥30 minutes 

[37;37]. Terminal hypotension will not be collected.  

• Thermal burns >5% of body surface area using the Lund-Browder Chart (Appendix 17)  

• Cerebral perfusion pressure (CPP) <50mmHg for ≥ 15 minutes 

 

8.2 Detecting and Recording SAEs 

All SAEs must be recorded from the time a patient is randomised until 24 hours after the ICP 

pressure monitor is removed. 

 

When an SAE occurs, it is the responsibility of the local investigator to review all documentation (for 

example hospital notes) related to this event. The investigator should then report all relevant 

information on the CRF. All SAEs should also be documented on an SAE form (Appendix 18).  

 

8.3 Evaluation of SAEs 

The investigator must make an assessment of whether the SAE is likely to be related to the treatment 

according to the following definitions: 

Unrelated where an event is not considered to be related to the treatment 

Possibly although the relationship to the treatment cannot be ruled out, the nature  

of the event and/or underlying disease make other definitions possible 

Probably the relationship and absence of a more likely explanation suggest the event could be 

related to the intervention 

Definitely the known effects of therapeutic hypothermia suggest that this is the most likely case 

of the event 

  

8.4 Reporting of SAEs 

As soon as the investigator becomes aware that an SAE has occurred in a study participant, they must 

report the information to the Academic and Clinical Central Office for Research & Development 

(ACCORD) office in Edinburgh within 24 hours. The SAE form must be completed as thoroughly as 
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possible with all available details of the event and must be signed by the investigator. If the 

investigator does not have all the information regarding an SAE, they should not wait for this 

additional information before notifying the ACCORD office.  The form can be updated when 

additional information is received. The SAE report must contain details of the causality and 

expectedness at the time of initial report to the ACCORD office. 

 

The SAE form should be transmitted by fax to the ACCORD office central office on 00 44 131 242 

9447. 

 

8.5     Follow up Procedures 

After initially recording and reporting an SAE, the investigator is required to follow each participant 

until resolution of symptoms. Follow up information of an SAE should be reported to the ACCORD 

office on resolution. 

 

9.0 Trial Management and oversight arrangements 

9.1 Project Management Group 

The trial will be coordinated by a project management group, consisting of the grant-holder and 

Chief Investigator in Edinburgh, Trial Managers and advisers.   

 

9.2 Trial Management 

The trial office is associated with the Edinburgh Clinical Trials Unit (ECTU) in the University of 

Edinburgh and gives day to day support to the clinical centres. Trial office staff are responsible for 

all aspects of trial management. These responsibilities include providing research advice and support 

to all centres, ensuring the timely completion of CRFs in collaboration with all centres, data checking 

and analysis.  The trial office staff will also be responsible for the production of progress reports for 

the Data and Safety Monitoring Committee (DSMC), Trial Steering Committee, Ethics committees 

and the European Society of Intensive Care Medicine who are funding the study. Publication and 

dissemination of the study results will be coordinated by ECTU in collaboration with the Chief 

Investigator and Principle Investigators.  

   

A senior trial manager will oversee the study and will be accountable to the Chief Investigator. Two 

Trial Managers will supervise the day to day conduct of the trial, including: initiation of trial centres, 

ensuring training records are maintained and updated, supervision and support of all trial staff, site 
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visits to all participating centres, regularly liaising with all trial investigators, monitoring of centres 

and site closures. The Secretary/Data Clerk will be responsible for all administrative responsibilities 

of the trial, including: manual data entering from paper CRFs, monitoring response to follow up 

questionnaires, following up missing data queries and non responses to questionnaires with the local 

investigators.  

 

The statistical and scientific integrity of a major clinical trial is enhanced by 

incorporating three distinct statistician roles: the Study Statistician who will undertake all statistical 

tasks including formal analysis and reporting of data, the Data and Safety Monitoring  Committee 

(DSMC) and an Independent Statistician. This Statistician will be truly independent having no trial 

involvement except producing unblinded interim reports for the DSMC at specified time periods. 

 

Subject to additional funding being obtained, a health economist will be responsible for the 

development of the data collection forms required for the economic evaluation, the analysis of 

economic data and the preparation of the economic evaluation component of the final report.  

 

An IT programmer will establish a database management system for efficient conduct of the trial 

including the randomisation, timely despatch of questionnaires, automatic form monitoring, data 

validation and cleaning. 

 

9.3 Trial Steering Committee 

A trial steering committee (TSC) will establish and oversee the conduct and progress of the trial. 

Other members of the trial management group may attend as observers at the invitation of the Chair 

of the Steering Committee. The names of TSC members and their roles are detailed in Appendix 19. 

 

9.4 Data and Safety Monitoring Committee 

An independent data and safety monitoring committee (DSMC) will be established to oversee the 

safety of the trial participants. During the period of recruitment to the trial, interim analyses will be 

supplied, in strictest confidence, to the DSMC together with any other analyses that the committee 

may request. 

 

In the light of these analyses, the DSMC will inform the TSC if, in the opinion of the committee, the 

randomised comparison in the trial has provided either  
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a) proof beyond reasonable doubt1 that for all or some types of patients, the intervention is 

clearly indicated.(or contraindicated) in terms of a net reduction in morbidity and mortality 

across groups.  

b) evidence that might reasonably be expected to influence materially the care of people who 

require ICP management in ICU by clinicians who know the results of this and comparable 

trials. 

c) Futility of enrolment 

 

The TSC will then decide whether or not to modify recruitment to the trial. Unless this happens, the 

TSC, project management group, clinical collaborators and trial office staff will remain blinded to 

the interim results. The conduct of the DSMC will be according to the DAMOCLES principles [47]. 

The names and contact details of members of the DSMC are detailed in Appendix 20. 

 

9.5 Inspection of Records 

Principal investigators and institutions involved in the study will permit trial related monitoring, 

audits, Regional Ethics Committee (REC) review and regulatory inspection(s). In the event of an 

audit, the investigator agrees to allow the sponsor, representatives of the sponsor or regulatory 

authorities direct access to all study records and source documentation.  

 

9.6 Study Monitoring 

The study will be monitored on behalf of the Co-Sponsors by the Trial Managers. Site staff should be 

available to facilitate the monitoring visits and must ensure that all required documentation is 

available for review.   

 

Study initiation visits will be carried out at all sites before recruitment commences at that site. Site 

monitoring will be carried out in sites that recruit more than 10 patients throughout the duration of 

the trial. During these monitoring visits, the Trial Manager(s) will carry out Source Data Verification 

(SDV) of trial data, verification of informed consent forms and ensure the completeness of the 

Investigator Site File (ISF). Site monitoring will not be carried out routinely for sites recruiting small 

                                                        
1 Appropriate criteria for proof beyond reasonable doubt cannot be specified precisely. A difference of at least three standard deviations 

in the interim analysis of a major endpoint may be needed to justify halting, or modifying, such a study prematurely. If this criterion were 

to be adopted, it would have the practical advantage that the exact number of interim analyses would be of little importance, and so no 

fixed schedule is proposed (Peto R et al Br J Cancer 1976; 34: 584-612). 
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numbers of patients. Central quality control checks (QC) of trial data will however be carried out as 

described in section 6.0.  Where central QC of data identifies a problem with data collection at any 

site, or if the Chief Investigator and/or Co-Sponsors have concerns surrounding the quality or validity 

of the trial data at any site, a site monitoring visit will be conducted.   

 

Serious breaches in the study protocol and/or GCP identified through trial monitoring will be notified 

immediately to the Co-Sponsors and appropriate corrective action will be taken and documented.   

 

10. GOOD CLINICAL PRACTICE MODULE 

10.1 Ethical Conduct of the Study 

This is not a clinical trial of an Investigational Medicinal Product (CTIMP) therefore the study will 

be conducted in accordance with the Principles of GCP. 

 

A favourable ethical opinion will be obtained from the appropriate Research Ethics Committees 

(RECs) and local Research and Development (R&D) approval will be obtained prior to 

commencement of the study. 

 

10.2 Investigator Responsibilities 

Each local Investigator is responsible for the overall conduct of the study at their site and compliance 

with the protocol and any protocol amendments. In accordance with the principles of GCP, the duties 

listed in this section are also the responsibility of the Investigators. Responsibilities may be delegated 

to an appropriate member of the study site staff. Delegated tasks must be documented on a 

Delegation Log and signed by all those named on the list. 

10.2.1 Informed Consent 

The local Investigator is responsible for ensuring that informed consent is obtained before any 

protocol specific procedures are carried out.  

 

See Appendix 4 for consenting procedure, Appendix 5 for Information sheets and Appendix 6 for 

Assent/Consent Forms. 

 

10.2.2 Study Site Staff 
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The Investigator must be familiar with the study protocol and study requirements. It is also the 

Investigator’s responsibility to ensure that all staff assisting with the study are adequately informed 

about the Protocol and their trial related duties.  

 

10.2.3 Data Recording 

The Investigator is responsible for the quality of the data recorded in the CRF. 

 

10.2.4 Investigator Documentation 

Prior to beginning the study, each Investigator will be asked to provide particular essential 

documents to the Trial Office in Edinburgh, including, but not limited to: 

• An original signed Investigator’s Declaration  

• Curriculum Vitae (CV), signed and dated by the Investigator indicating that it is accurate and 

current 

The trial office will ensure that all other documents required by the principles of GCP are retained in 

a Trial Master File and that appropriate information is available in local Study Site Files.  

 

10.2.5 GCP Training 

All study staff must hold evidence of appropriate Principles of GCP training or undergo this training. 

This should be updated every two years throughout the trial. 

 

10.2.6 Confidentiality 

All evaluation forms, reports and other records must be identified in a manner designed to maintain 

participant confidentiality. All records must be kept in a secure storage area with limited access. 

Clinical information will not be released without the written permission of the person giving consent 

for the patient to be enrolled in the trial except as necessary for monitoring and auditing by the 

sponsor, its designee, or the REC. The Investigator and study site staff involved with this study may 

not disclose or use for any purpose other than the performance of the study, any data, record or 

unpublished, confidential information disclosed to those individuals for the purpose of the study. 

Prior written agreement from the sponsors or their designee must be obtained for the disclosure of 

any said confidential information to other parties. 

 

10.2.7 Data Protection 
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All Investigators and study site staff involved with the study must comply with the requirements of 

local laws on Data Protection with regard to the collection, storage, processing and disclosure of 

personal information. Access to collated patient data will be restricted to those clinicians treating the 

patients.  

 

Computers used to collate the data will have limited access measures via user names and passwords. 

 

Published results will not contain any personal data that could allow identification of individual 

patients.  

 

11. STUDY CONDUCT REPONSIBILITIES 

11.1 Protocol Amendments 

Any changes in research activity, except those necessary to remove an apparent, immediate hazard to 

the patient, must be reviewed by the Chief Investigator. Amendments to the protocol must then be 

submitted to the appropriate REC and local R&D department for approval by the Chief Investigator 

prior to patients being enrolled into an amended protocol. 

 

11.2 Protocol Violations and Deviations 

The Investigator should not implement any deviation from the protocol without agreement from the 

Chief Investigator and appropriate REC and R&D approval except where necessary to eliminate an 

immediate hazard to the trial patients.  

 

In the event that an Investigator needs to deviate from the protocol, the nature of and reason for the 

deviation should be recorded in the CRF. If this requires a subsequent protocol amendment, this 

should be submitted by the Chief Investigator, to the REC and local R&D department for review and 

approval if appropriate. 

 

11.3 Study Record Retention 

All study documentation will be kept for 5 years from the end of the study. 

 

11.4 End of Study 

The end of study is defined as the receipt of the last participant’s 6 month GOSE questionnaire. 
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The Investigators, Trial Management Committee or Trial Steering Committee have the right, at any 

time, to terminate the study for either clinical or administrative reasons.  

 

The end of the study will be reported to the appropriate RECs within 90 days, or 15 days if the study 

is terminated prematurely. The Investigators will inform participants and will ensure that the 

appropriate follow up is arranged for all enrolled patients. 

 

A summary report of the study will be provided to the appropriate RECs within 1 year of the end of 

the study. 

 

12. REPORTING, PUBLICATIONS AND NOTIFICATION OF RESULTS 

12.1 Authorship Policy 

Ownership of the data arising from this study resides with the study team. On completion of the 

study, the study data will be analysed and tabulated, and a clinical study report will be prepared in 

accordance with the CONSORT Statement [48].  

 

12.2 Publication 

The clinical study report will be used for publication and presentation at scientific meetings. The trial 

team have the right to publish orally or in writing the results of the study. 

 

Summaries of results will also be made available to investigators for dissemination within their 

countries.  
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1.0 Introduction 
1.1 Background  

Traumatic brain injury (TBI) is a major cause of death and severe disability throughout the world. 

TBI leads to 1,000,000 hospital admissions per annum throughout the European Union (EU). It 

causes the majority of the 50,000 deaths from road traffic accidents and leaves 10,000 patients 

severely handicapped: three quarters of these victims are young people [1]. Additionally, TBI causes 

290 000 hospital admissions, 51 000 deaths and leaves 80 000 patients with permanent neurological 

disabilities in the United States annually [2]. The consequence of this is both a devastating emotional 

and physical impact and an enormous financial burden [3].  

 

Therapeutic hypothermia has been shown to improve outcome after cardiac arrest [3], consequently 

the European Resuscitation Council and American Heart Association guidelines [4;5] recommend the 

use of hypothermia in these patients. Hypothermia is also thought to improve neurological outcome 

after neonatal birth asphyxia [6]. Cardiac arrest and neonatal asphyxia patient populations present to 

health care services rapidly and without posing a diagnostic dilemma therefore, therapeutic systemic 

hypothermia may be implemented relatively quickly. As a result of this, hypothermia in these two 

populations is similar to the laboratory models wherein systemic therapeutic hypothermia is 

commenced very soon after the injury and has shown so much promise [7]. 

 

The need for resuscitation and Computerised Tomography (CT) imaging to confirm the diagnosis in 

patients with TBI, are factors which delay intervention with temperature reduction strategies. 

Treatments in TBI have traditionally focussed on restoring and maintaining adequate brain perfusion, 

surgically evacuating large haematomas where necessary, and preventing or promptly treating 

oedema [3]. Brain swelling can be monitored by measuring intracranial pressure (ICP), and in most 

centres ICP is used to guide treatments and to monitor their success. The use of hypothermia in TBI 

should be regarded in this context. 

 

Pathophysiology 

Ischaemia has a key role in all forms of brain injury and preventing ischaemic (or secondary) injury 

is at the core of all neuroprotective strategies [3]. A complex cascade of processes ensues at the 

cellular level after a period of ischaemia beginning from minutes to hours after injury and continuing 

for up to 72 hours or longer. Thus, there may be a window of opportunity of several hours, or even 

days, during which injury can be mitigated by treatments such as hypothermia [3].  
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Review of Clinical Evidence 

In total, 29 clinical studies have been performed to assess the effects of hypothermia in TBI. Twenty-

seven of these were performed in adult patients, 18 of which included control groups. Data from one 

pilot study were subsequently included in a larger study, therefore leaving 17 studies. As outlined 

above, study protocols have differed considerably, and not all studies were (properly) randomised 

[3]. A total of 131 patients were enrolled into two studies undertaken in patients with normal ICP. 

Only one of these studies reported outcome data (at 3 months) and the results showed no significant 

difference between groups (good outcome in 21/45 (hypothermia) vs. 27/46 patients (controls), 

p=0.251) [8]. 

 

Eighteen studies, with outcome data available for 2096 patients, used hypothermia in patients with 

high ICP that was refractory to “conventional” treatments (usually sedation/analgesia, paralysis, 

osmotic therapy, and sometimes barbiturates) [9-26].The results are summarised in Figure 1 overleaf. 

All observed decreases in ICP during cooling. Thirteen of these studies reported significant 

improvements in outcome associated with hypothermia [10;12-14;16;17;19-25]. All of these were 

performed in specialised neurotrauma centres, with experience in applying hypothermia and 

managing its side effects. Ten were single centre studies [10;12;14;16;17;20;22-25], three (all 

performed in China) [14,20,22] were multi-centre. Four additional studies [11;15;18;21] observed a 

trend to improved outcome, but these differences were not statistically significant. 

 

Interpretation of these results is complicated by the fact that these studies have enrolled different 

categories of patients, with different types of injuries, and have used widely diverging treatment 

protocols [27]. Most have used elevated ICP as an inclusion criterion although some have used CT-

scan criteria. The duration of cooling varied from 24 hours to more than five days and re-warming 

rates have also varied.  Some studies have used ICP to guide depth and duration of treatment 

although responses to rebound intracranial hypertension have differed [3]. Use of co-interventions 

such as osmotic therapy, sedation, analgesia, paralysis, targets for mean arterial pressure (MAP) and 

cerebral perfusion pressure (CPP) have also varied considerably [3]. All of these factors can affect 

outcome after TBI in general, and the potential efficacy of cooling in particular. Thus interpreting, 

comparing and aggregating the results of these studies presents a number of complex challenges. 
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In contrast, one of the two largest multi-centre randomised controlled trials (RCTs) failed to show 

that therapeutic hypothermia improved outcome at 6 months after TBI (RR of a poor outcome 1; 

95% CI 0.8-1.2; p=0.99) [9]. Significantly more of the patients admitted to hospital with hypothermia 

who were randomised to normothermia, and consequently re-warmed, had a poor outcome (78% 

n=31). Compared to patients admitted with hypothermia and treated with hypothermia (61% n=38) 

(p=0.09).  

 

On subsequent analysis, it became clear that although this study was methodologically well designed, 

there was marked inter-centre variance in the treatment effect of hypothermia, age of participants, 

severity of illness scoring between groups, management of intracranial hypertension and 

haemodynamic and fluid management [28]. Therapeutic hypothermia in the hypothermia group was 

started relatively late with a slow speed of cooling (average time to target temperature >8 hours) in 

all centres.  

 

Hypotension (lasting >2 hours) and hypovolaemia occurred three times more frequently in the 

hypothermia group. Bradycardia associated with hypotension also occurred four times more 

frequently in this group, electrolyte disorders and hyperglycaemia were also found more frequently 

in the hypothermia group [9]. All of these complications are known side effects of hypothermia. 

Most are easily preventable with good intensive care and should not be regarded as inevitable 

consequences of hypothermia treatment. Since even very brief episodes of hypotension or 

hypovolaemia can adversely affect outcome in TBI, these and other issues may have significantly 

affected the results of this trial [29-31]. One possible problem was that some of the participating 

centres had little or no previous experience in using hypothermia. Large centres, familiar with 

cooling showed apparently favourable neurological outcomes whereas smaller centres showed poor 

outcomes.  

 

Induction of Hypothermia 

The most widely accepted use of hypothermia is after cardiac arrest. Two RCTs in this patient group 

have shown significant neurological improvements in patients treated with hypothermia many hours 

after injury, whose initial cardiac rhythm was ventricular fibrillation or ventricular tachycardia 

[32;33]. Subsequent data from a large study of patients after myocardial infarction suggest that 
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infarct size was reduced in patients who were cooled to <35°C before coronary intervention [34]. 

Thus, suggesting that faster cooling rates may be beneficial to patient outcome.  

 

Methods of cooling can be broadly divided into surface and core cooling techniques [35]. The above 

study used surface cooling devices alone and found that large numbers of patients did not reach 

target temperature quickly enough before the start of the coronary intervention [34]. Despite 

advancing technology in surface cooling devices and the introduction of endovascular catheters for 

core cooling, average periods of 2-3 hours are still required to reach temperatures of 32-34°C [35]. 

The currently available surface cooling devices are also relatively large and cumbersome. This 

coupled with the need for staff with specialist knowledge of the management of therapeutic 

hypothermia may prevent its use outside of the Intensive Care Unit [35].  

 

A recent study examined the feasibility, speed and complication rates of infusing refrigerated fluids 

intravenously to quickly induce hypothermia in patients with various neurological injuries [35]. 

Results showed that a 1500ml infusion of 0.9% saline, administered over 30 minutes, in patients 

without cardiac shock, reduced core temperature from 36.9 ± 1.9°C to 34.6 ± 1.5°C at 30 minutes 

and to 32.9 ± 0.9°C at 60 minutes. Continuous monitoring of arterial blood pressure, heart rhythm, 

central venous pressure, arterial blood gasses and serum levels of electrolytes, platelets and white 

blood cells showed no significant adverse events [35].          

 

When hypothermia develops, the body will immediately try to counteract the temperature drop to 

maintain homeostasis [36]. One of the key mechanisms of heat production is shivering which can 

lead to an increased oxygen consumption of 40%-100% which may be detrimental in this patient 

population. Sedation drugs are known to increase peripheral blood flow which, in turn, will increase 

the transfer of heat from the core to the peripheries, thus reducing core temperature [36]. Therefore 

shivering may be counteracted by the administration of sedatives, anaesthetic agents, opiates and/or 

paralysing agents [36].  

 

It should be noted however, that the capacity and effectiveness of the mechanisms of controlling 

body temperature decrease with age. Younger patients will therefore react earlier and with greater 

intensity than older patients. For this reason, induction of hypothermia in younger patients often 

requires high doses of sedation drugs to counteract the counter-regulatory mechanisms [36]. 
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Meta Analyses 

Six meta-analyses have been published between the years 2000 and 2008 [37-42]. These include 

various numbers of trials, with varying quality of randomisation and blinding procedures. All have 

found a trend to positive effects of hypothermia on neurological outcome, although statistical 

significance was reached in only two reviews: RR of improved neurological outcome 0.78 (95% CI 

0.63-0.98) [37] and RR 0.68 (95% CI 0.52-0.89) [38]. 

 

The most recent meta-analysis [42] included 8 trials which studied comparable patient groups at 

baseline. Hypothermia was shown to reduce mortality by 20% although this was not statistically 

significant (RR 0.80; 95% CI 0.59-1.09). Subgroup analysis showed that this effect was significantly 

greatest when hypothermia was maintained for >48 hours (RR 0.51; 95% CI 0.33-0.79). 

Hypothermia was also associated with a non-significant increase of 25% in neurological outcome 

when measured by the Glasgow Outcome Scale at 6 months (RR 1.25; 95% CI 0.96-1.62). Despite 

not reaching statistical significance, results showed an increased likelihood of improved neurological 

outcome when cooling was maintained for >48 hours (RR 1.91; 95% CI 1.28-2.85). Another key 

finding of this meta-analysis is that hypothermia was only of significant benefit to those patients who 

had not received barbiturate therapy (RR 0.58 95% CI 0.40-0.85). 

  

A criticism of these analyses is that most failed to take account of important differences in patient 

groups (such as those with or without intracranial hypertension) and of differences in treatment 

protocols, except the use of hypothermia. Only one differentiated between studies that enrolled 

patients with normal ICP and those that enrolled patients with intracranial hypertension and found no 

neurological improvement associated with hypothermia [41]. Two assessed effects of treatment 

duration and speed of re-warming [37;38], concluding that cooling for >48 hours and re-warming 

rates of 24 hours, or 1°C/4 hours, were both key factors in reducing mortality (RR 0.70; 95% CI, 

0.56-0.87) and improving neurological outcome (RR, 0.79; 95% CI 0.63-0.98) respectively. 

 

1.2 Rationale for Study 

The evidence from previous research shows that treatment with therapeutic hypothermia to reduce 

intracranial hypertension may improve patient outcome after TBI.  A recent meta-analysis has shown 

key relationships between the duration of hypothermia treatment and speed of re-warming with 
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patient outcome. Improved patient outcome was found when hypothermia was continued for between 

48 hours and 5 days and patients were re-warmed slowly (1°C/4 hours). Experience with cooling also 

appears to be important if complications which may outweigh the benefits of hypothermia are to be 

avoided. 

The Eurotherm3235trial will examine the relationship between therapeutic hypothermia for ICP 

reduction after TBI and patient outcome. The trial will enrol patients with TBI who have ICP 

>20mmHg that is resistant to stage 1 therapy (see Figure 1).  

 

Figure 1: Stages of therapeutic management after traumatic brain injury [37;43] 

 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

The Brain Trauma Foundation’s recommended treatment threshold for treatment of ICP is 20mmHg 

[37]. Although early cooling after injury is considered to be beneficial, this is offset by failure to 

show benefit from hypothermia in the absence of raised ICP. Enrolment to the trial will therefore be 

allowed for up to 10 days following injury. This potential delay in cooling will be compensated for, 

to an extent, by inducing hypothermia with 20-30ml/kg of refrigerated 0.9% saline given 

intravenously over 20-30 minutes. No maximum duration of cooling is specified and hypothermia 

will continue until ICP is no longer dependent on temperature reduction to remain below 20mmHg. 

Patients will then be slowly re-warmed at a rate of 0.25°C per hour (1°C/4 hours).  
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The Extended Glasgow Outcome Scale will be used to assess patient outcome at 6 months. Many 

patients with severe TBI are expected to have poor outcome. This outcome questionnaire will 

therefore be used as it is more sensitive to differentiate between poorer outcome categories after TBI.  

 

2 Study Objectives 

2.1 Hypothesis 

Patients treated with therapeutic hypothermia (32-35°C) will have reduced morbidity and mortality 

rates compared to those receiving standard care alone after TBI. 

 

2.2 Research Questions 

Does therapeutic hypothermia (32-35°C) reduce morbidity and mortality rates at 6 months after TBI 

assessed by the extended Glasgow Outcome Scale questionnaire? 

 

Does therapeutic hypothermia (32-35°C) reduce intracranial hypertension? 

 

Is therapeutic hypothermia a cost effective treatment to improve outcome after TBI? 

 

2.3 Study Endpoints 

2.3.1 Primary 

• Outcome at 6 months using the extended Glasgow Outcome Score (GOSE) questionnaire 

 

2.3.2 Secondary 

• 6 month mortality rate 

• Intracranial pressure (ICP) control 

• Incidence of Pneumonia across both groups 

• Length of stay in the Intensive Care Unit (ICU) and Hospital 

• Modified Oxford Handicap Scale score at one month, discharge from the randomising 

hospital or death, whichever occurs first 

• Correlation between the predicted outcome using the modified Oxford handicap scale at 

hospital discharge and the GOSE Score at 6 months post injury 

• Health economics (dependent on additional external funding) 
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3. Trial Design 

3.1 Trial Design 

This is a pragmatic, multi-centre randomised controlled trial to examine the effects of hypothermia 

(32-35ºC) on outcome after traumatic brain injury. The study will recruit for 41 months. Participants 

will be randomised to either the control or intervention group (Figure 3). Participants allocated to the 

control group will receive standard care without therapeutic hypothermia. Participants randomised to 

the intervention group will receive standard care with therapeutic hypothermia. Hypothermia will be 

initiated with 20-30mls per Kilogram (Kg) of refrigerated 0.9% saline given intravenously and 

maintained using the cooling technique available at that centre. A flowchart has been designed for 

the induction and maintenance of therapeutic hypothermia in the intervention group (Appendix 1). 

The depth of hypothermia (range: 32-35°C) will be guided by ICP with a higher pressure level 

warranting a cooler target temperature. A guideline has been designed for the detection and treatment 

of shivering in the intervention group (Appendix 2). This has been designed specifically for this trial 

drawing on;  

• the hospital protocol of the Mission Hospital, Orange County California (permission given by 

Mary Kay Bader, Neuro CNS, Mission Hospital, Orange County Ca) 

• The hospital protocol of the University Medical Centre, Utrecht , The Netherlands 

(permission given by Dr Kees Polderman, UMC, Utrecht, The Netherlands) 

• The Bedside Shivering Assessment Scale [44]   

 

Therapeutic hypothermia of 32-35°C will be maintained for at least 48 hours in the treatment group. 

Previous studies have shown that therapeutic hypothermia which lasts for at least 48 hours shows a 

trend to reduction in mortality and improved neurological function after TBI [42]. Hypothermia will 

be continued for as long as is necessary to reduce and maintain ICP <20mmHg. Intracranial 

hypertension is defined as an ICP >20mmHg by the Brain Trauma Foundation Guidelines, 2007 [37]. 

Together with therapeutic hypothermia therapy, all patients in the intervention group will continue to 

be treated with stage 1 and 2 therapies as required to reduce intracranial hypertension [37;38]. If 

raised ICP becomes resistant to these therapies and despite increasing the depth of hypothermia, care 

may be escalated to include stage 3 interventions. If this is required, therapeutic hypothermia 

treatment should be terminated for patients allocated to the treatment group and the patient re-

warmed using the re-warming guideline. The reason for treatment escalation should be documented 

on the daily data collection form. 
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The primary endpoint of the Eurotherm3235trial is outcome 6 months after traumatic brain injury 

using the GOSE questionnaire (Appendix 3). Participants will be sent the GOSE questionnaire with a 

covering letter (Appendix 4) by post 6 months after randomisation by the coordinating centre.  

Figure 3: Study Flowchart 
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3.3 Project Timeline  

Date Months Total number of 
months 

Action 

Jan 09-Mar 09 1-3 3 Finalise Protocol 
Apr 09-Nov 15 4-83 79 Obtain ethical and 

hospital approvals 
Sept 09-Mar 16 9-86 77 Initiation of trial 

centres and staff 
Nov 09-Jul 16 11-91 80 Recruitment of 

patients 
May 10-Jan 17 17-97 

 
80 Follow up of 

patients 
Feb 17-Jul 17 98-103 6 Analysis and 

Reporting 
 

 

4. Study Population 

4.1  Sample Size 

A total of 600 patients (300 per treatment group) will be enrolled. At least 70 hospitals specialising in 

the care of TBI patients will be initiated worldwide including centres in Belgium, Germany, Italy, 

Netherlands, Spain, Sweden and the United Kingdom. 

  

4.2 Inclusion Criteria 

1) Believed to be legal age for consent to take part in research 

2) Primary closed Traumatic brain injury 

3) Raised ICP >20mmHg for ≥ 5 minutes after first line treatments with no obvious reversible 

cause e.g. patient position, coughing, inadequate sedation  

4) ≤10 days from the initial head injury 

5) Cooling device or technique available for > 48 hours 

6) Core temperature ≥ 36°C (at the time of randomisation) 

Eurotherm3235Trial Timeline
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7) An abnormal CT scan of the brain. This is defined as one that shows haematoma, contusion, 

swelling, herniation or compressed basal cisterns.  

 

4.3 Exclusion Criteria 

1) Patient already receiving therapeutic hypothermia treatment 

2) Administration of barbiturate infusion prior to randomisation 

3) Unlikely to survive for the next 24 hours in the opinion of the ICU Consultant or Consultant 

Neurosurgeon treating the patient  

4) Temperature ≤34°C at hospital admission 

5) Pregnancy 

* All female patients of child bearing age who meet the Inclusion Criteria will undergo a urine 

pregnancy test. This will be performed as part of the screening for eligibility procedure by the 

investigator or research nurse in the ICU.  

 

5.0  Participant Selection and Enrolment 

5.1 Identifying Participants 

Eligible participants will be identified by nursing and medical staff on the ICU.  

 

5.2 Consenting Participants 

Eligible patients for this study must have raised ICP despite stage 1 treatment options for the 

management of head injury. Stage 1 treatment options include sedation and ventilation therefore 

participants will not be able to give informed consent themselves.  

 

See Appendix 5 for consenting procedure, Appendix 6 for Information Sheets and Appendix 7 for 

Consent Forms. The Patient and Relative Information Sheets have been designed in consultation with 

patients who have suffered a TBI and their relatives. Consultations took place at the drop-in centre 

for the Edinburgh Headway Group, a registered charity for brain injured patients. Details of the 

charity can be found at http://www.edinburghheadway.org.uk  

 

5.3 Screening for Eligibility 

A screening log will be completed for all eligible patients (Appendix 8). Data including inclusion 

criteria met, exclusion criteria not met and date consent obtained will be collected on this form. It 
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will be kept in a locked cabinet at the centre. This data will also be entered in the trial database via 

the electronic CRF in order for the trial office to monitor recruitment and/or refusal rates at each site. 

 

5.4 Randomisation 

5.4.1 Randomisation  

Patients should be randomised as soon as possible after meeting the inclusion criteria. The 

randomisation of participants to hypothermia or standard care will be undertaken using either a 

central internet based randomisation service or a telephone randomisation service depending on the 

available technology at each site (Appendix 9).  

 

Treatment allocation will be minimised using the following baseline covariates; 

1. Trial Centre 

2. Age < or ≥ 45 years 

3. Post-resuscitation Glasgow Coma Score motor component 1-2 or 3-6 

4. Time from injury < or ≥ 12 hours 

5. Pupils; Both reacting or 1 or neither reacting 

 

5.4.2 Treatment Allocation  

It is not possible to blind local investigators to allocation as it will be obvious clinically which 

patients are receiving hypothermia e.g. equipment required, patient temperature, blood results, fluid 

requirements. Blinding of outcome data assessment will however be ensured as the GOSE 

questionnaire will be posted to participants by the coordinating centre.  

 

5.4.4 Premature Withdrawal 

Participation in any research trial is voluntary and therefore the participant or their legal 

representative may wish to withdraw from the trial at any point. If this is the case, it should be made 

clear on a Premature Withdrawal Form (Appendix 10)  whether any previously collected data may 

still be used for the analysis and which part of the trial the patient is being withdrawn from;  

1. Withdraw entirely - the hypothermia intervention will be safely terminated, no further data 

will be collected and previous data collected will not be used in the analysis.  

2. Withdraw entirely – no further data will be collected and the intervention will be safely 

terminated but data previously collected may be used in the analysis. 
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3. Withdraw from the intervention but be willing to be followed up 

4. Withdraw from being followed up only 

 

If the patient wishes to withdraw from the trial or their legal representative wishes to withdraw them, 

they are free to do so without giving a reason and without the patient’s medical care or legal rights 

being affected [45]. If however the patient is withdrawn from the study by the doctor in charge of 

their care on medical grounds, the reason for this withdrawal must be clearly documented in the data 

collection form and a serious adverse event (SAE) form completed if appropriate. 

 

10.0 Data Collection and Checking 

Daily data collection will start on the day of randomisation (baseline) for all patients and will 

continue until the ICP monitor has been removed. Data will be collected using an electronic case 

report form (eCRF) (Appendix 11). This will include the Modified Oxford Handicap Scale 

(Appendix 12) which will be completed at hospital discharge. Paper copies of all CRFs will be 

available to centres with little or no access to the internet. All CRFs must be completed in English 

and will be managed by Lincoln, Paris. Blinded and patient identifiable data will be stored separately 

in secure databases. All patient identifiable data will be stored by the coordinating centre. 

 

For those centres using paper CRFs, all forms must be completed in English using black ball-point 

pen. The correction of data can only be made by drawing a line through the incorrect data and writing 

the correct data next to those data that were incorrect. Correction fluids are not allowed. All changes 

to data must be dated and initialled by the investigator or his/her delegate. The paper CRFs should 

then be faxed to the coordinating centre where the data will be entered into the secure database. 

   

Follow up Data 

The patient’s General Practitioner (GP)/Family Doctor will be sent a letter by post to inform them of 

the patient’s involvement in the Eurotherm3235Trial (Appendix 13). 

 

Patient outcome will be assessed 6 months after injury using the GOSE questionnaire (Appendix 3). 

As this is the primary endpoint of the study, it is vital that this information is obtained. If the patient 

is still in hospital 6 months after the injury, an independent staff member may visit the patient on the 

ward to go through the questionnaire with them if this is appropriate. If however the patient has been 
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discharged from hospital, the questionnaire will be sent to their residing address. A member of the 

trial team will telephone the patient’s family doctor/GP to find out their vital status before any 

questionnaires are sent to the patient. 

 

It is likely that the patient will be unable to complete the questionnaire by themselves due to the 

nature of their injury. Therefore a letter will also be sent to the person who gave consent for the 

patient inviting them to help the patient to complete the form and remind them of the study 

(Appendix 14). This will be sent at the same time as the GOSE questionnaire is sent to the patient. If 

we do not receive a response from the patient within 3 weeks, we will send them the shorter GOS 

questionnaire (Appendix 15) with a covering letter (Appendix 16).  

 

If there is still no response, and the patient has been discharged from hospital, we will attempt to 

contact them directly by telephone. If the patient lacked capacity at hospital discharge and we cannot 

contact them directly by telephone, we will telephone the person who consented for the patient to be 

enrolled in the study and will complete the shorter GOS questionnaire with them over the telephone.  

 

If however the patient regained capacity before hospital discharge and has given consent to continue 

to be involved in the follow-up phase of the study, yet we cannot contact them directly by telephone, 

no further contact will be made. This process will be discussed during the consent procedure.  

 

Staff in Edinburgh will work closely with local investigators to obtain data that are as complete and 

accurate as possible. Key data, such as outcome measures, will be 100% double entered into the trial 

database. Extensive range and consistency checks will further enhance the quality of the data. 

 

11.0 Statistics and Data Analysis 

7.1 Sample Size Calculation 

The primary endpoint for this trial is outcome at 6 months measured by the GOSE questionnaire.  

The main evidence has been gathered by six meta-analyses published between the years 2000 and 

2008. These included varying numbers of clinical trials and examined each trial based on an 

assessment of the quality of randomisation and blinding procedures. All meta-analyses found a trend 

to positive effects of hypothermia on neurological outcome, but statistical significance was reached 

in only two [37;38].  
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With a conventional dichotomous analysis of the eGOS, comparing the proportions of patients with 

an unfavourable outcome in the two  groups, a 600 patient trial has 81% power at the 5% significance 

level (2-sided) to detect an absolute reduction of 12% (60% reducing to 48%). There is 87% power to 

detect an absolute reduction of 13% (60% reducing to 47%). 

 

This is conservative compared with the Peterson et al (42) systematic review of optimised therapeutic 

cooling. 

 

Using an ordinal analysis of the eGOS together with covariate adjustment then there is the potential 

to increase the statistical efficiency of the analysis. If we achieve the efficiency gains suggested by 

simulations run by the IMPACT investigators (46) and demonstrated in a reanalysis of the CRASH 

trial (47), then a trial of 600 patients would have equivalent power to a trial of 1000 patients. 

 

This would give 80% power at the 5% significance level (2-sided) to detect an absolute reduction of 

9% (60% reducing to 51%). 

 

7.4 Proposed Primary Analysis 

A detailed Statistical Analysis Plan (SAP) setting out full details of the proposed analyses will be 

finalised before the trial database is locked for analysis.  The primary analysis will follow these 

principles: 

 

• The analysis will be undertaken on the ‘intention-to-treat’ principle. 

• The estimated treatment effect will be presented along with its corresponding 95% 

confidence interval. 

• The analysis of the primary outcome measure, the 6 month GOSE, will exploit the ordinal 

nature of the outcome scale. It is currently an active research question in both TBI and stroke 

trial methodology which approach to use to analyse such ordinal outcome scales, the two 

main options being ‘shift analysis’ and the ‘sliding dichotomy’. The preferred approach will 

be declared in the SAP, taking into account the results of current on-going methodological 

research. 

• The primary analysis will be adjusted for key baseline covariates, to be specified in the SAP.  

The unadjusted analysis will also be presented as a sensitivity analysis. 
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• All interim efficacy analyses reviewed by the independent Data and Safety Monitoring 

Committee will be interpreted according to the strict Peto-Haybittle guideline so that no 

adjustment is required to the final p-value to allow for the multiple testing. 

7.3 Other Planned Analyses 

A priori sub group analysis will be presented testing the relationship between minimisation factors 

including; age < 45 years, admission post resuscitation GCS motor score <2, time from injury <12 

hours and outcome. The analysis will test for interaction effects, and stricter levels of statistical 

significance (p<0.01) will be sought, reflecting the exploratory nature of these subgroup analyses. 

Only the primary outcome measure will be used in these analyses. 

Other exploratory and observational studies will be conducted by some centres. These sub-studies 

will be run by local Investigators and will require approval by the trial management and steering 

committees together with further ethical approval. All sub-studies must also have secured external 

funding. 

 

7.5 Economic Analysis 

The undertaking of economic data collection and analysis will be dependent on obtaining external 

funding. Details of this analysis will be added when external funding is obtained.  

 

12.0 Adverse Events 

The local investigator is responsible for the detection and documentation of events that meet the 

criteria and definitions detailed below.  

 

8.1 Definitions 

An adverse event (AE) is any untoward medical occurrence in a clinical trial subject. Many 

untoward events are expected in patients admitted to the Intensive Care Unit due to the severity of 

their illness and/or injury.  

 

The treatment of any untoward medical occurrence is part of the standard care for patients admitted 

to the Intensive Care Unit. Therefore no adverse events will be collected in this study.  

 

A serious adverse event (SAE) is defined by the National Research Ethics Service in the UK [46] as 

any adverse event that: 
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• Results in death 

• Is life threatening  

• Requires hospitalisation or prolongation of existing hospitalisation 

• Results in persistent or significant disability or incapacity 

• Is a congenital abnormality or birth defect 

 

Death is an expected outcome in approximately 25% of all critically ill patients with severe TBI and 

will not be reported as an SAE in this study.  

 

The specific SAEs to be collected are; 

• Bleeding – defined as a new haemorrhage requiring ≥2 units of packed red cells  

• Cardiovascular instability – defined as a systolic blood pressure <90mmHg for ≥30 minutes 

[37;37]. Terminal hypotension will not be collected.  

• Thermal burns >5% of body surface area using the Lund-Browder Chart (Appendix 17)  

• Cerebral perfusion pressure (CPP) <50mmHg for ≥ 15 minutes 

 

Unexpected events considered to be SAEs that are not described above, can also be collected by 

using the ‘Other’ option on the SAE form. Events collected using this option will be at the discretion 

of the Principal Investigator and must be clearly described in the ‘Circumstances of Event’ section of 

the form. 

 

8.3 Detecting and Recording SAEs 

All SAEs must be recorded from the time a patient is randomised until 24 hours after the ICP 

pressure monitor is removed. 

When an SAE occurs, it is the responsibility of the local investigator to review all documentation (for 

example hospital notes) related to this event. The investigator should then report all relevant 

information on the CRF. All SAEs should also be documented on an SAE form (Appendix 18).  

8.3 Evaluation of SAEs 

The investigator must make an assessment of whether the SAE is likely to be related to the treatment 

according to the following definitions: 

Unrelated where an event is not considered to be related to the treatment 

Possibly although the relationship to the treatment cannot be ruled out, the nature  
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of the event and/or underlying disease make other definitions possible 

Probably the relationship and absence of a more likely explanation suggest the event could be 

related to the intervention 

Definitely the known effects of therapeutic hypothermia suggest that this is the most likely case 

of the event 

  

8.4 Reporting of SAEs 

As soon as the investigator becomes aware that an SAE has occurred in a study participant, they must 

report the information to the Academic and Clinical Central Office for Research & Development 

(ACCORD) office in Edinburgh within 24 hours. The SAE form must be completed as thoroughly as 

possible with all available details of the event and must be signed by the investigator. If the 

investigator does not have all the information regarding an SAE, they should not wait for this 

additional information before notifying the ACCORD office.  The form can be updated when 

additional information is received. The SAE report must contain details of the causality and 

expectedness at the time of initial report to the ACCORD office. 

 

The SAE form should be transmitted by fax to the ACCORD office central office on 00 44 131 242 

9447. 

 

8.6     Follow up Procedures 

After initially recording and reporting an SAE, the investigator is required to follow each participant 

until resolution of symptoms. Follow up information of an SAE should be reported to the ACCORD 

office on resolution. 

13.0 Trial Management and oversight arrangements 

9.1 Project Management Group 

The trial will be coordinated by a project management group, consisting of the grant-holder and 

Chief Investigator in Edinburgh, Trial Managers and advisers.   

 

9.7 Trial Management 

The trial office is associated with the Edinburgh Clinical Trials Unit (ECTU) in the University of 

Edinburgh and gives day to day support to the clinical centres. Trial office staff are responsible for 

all aspects of trial management. These responsibilities include providing research advice and support 
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to all centres, ensuring the timely completion of CRFs in collaboration with all centres, data checking 

and analysis.  The trial office staff will also be responsible for the production of progress reports for 

the Data and Safety Monitoring Committee (DSMC), Trial Steering Committee, Ethics committees 

and the European Society of Intensive Care Medicine who are funding the study. Publication and 

dissemination of the study results will be coordinated by ECTU in collaboration with the Chief 

Investigator and Principle Investigators.  

   

A senior trial manager will oversee the study and will be accountable to the Chief Investigator. Two 

Trial Managers will supervise the day to day conduct of the trial, including: initiation of trial centres, 

ensuring training records are maintained and updated, supervision and support of all trial staff, site 

visits to all participating centres, regularly liaising with all trial investigators, monitoring of centres 

and site closures. The Secretary/Data Clerk will be responsible for all administrative responsibilities 

of the trial, including: manual data entering from paper CRFs, monitoring response to follow up 

questionnaires, following up missing data queries and non responses to questionnaires with the local 

investigators.  

 

The statistical and scientific integrity of a major clinical trial is enhanced by 

incorporating three distinct statistician roles: the Study Statistician who will undertake all statistical 

tasks including formal analysis and reporting of data, the Data and Safety Monitoring  Committee 

(DSMC) and an Independent Statistician. This Statistician will be truly independent having no trial 

involvement except producing unblinded interim reports for the DSMC at specified time periods. 

Subject to additional funding being obtained, a health economist will be responsible for the 

development of the data collection forms required for the economic evaluation, the analysis of 

economic data and the preparation of the economic evaluation component of the final report.  

 

An IT programmer will establish a database management system for efficient conduct of the trial 

including the randomisation, timely despatch of questionnaires, automatic form monitoring, data 

validation and cleaning. 

 

9.8 Trial Steering Committee 
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A trial steering committee (TSC) will establish and oversee the conduct and progress of the trial. 

Other members of the trial management group may attend as observers at the invitation of the Chair 

of the Steering Committee.  

 

9.9 Data and Safety Monitoring Committee 

An independent data and safety monitoring committee (DSMC) will be established to oversee the 

safety of the trial participants. During the period of recruitment to the trial, interim analyses will be 

supplied, in strictest confidence, to the DSMC together with any other analyses that the committee 

may request. 

 

In the light of these analyses, the DSMC will inform the TSC if, in the opinion of the committee, the 

randomised comparison in the trial has provided either  

a) proof beyond reasonable doubt2 that for all or some types of patients, the intervention is 

clearly indicated.(or contraindicated) in terms of a net reduction in morbidity and mortality 

across groups.  

b) evidence that might reasonably be expected to influence materially the care of people who 

require ICP management in ICU by clinicians who know the results of this and comparable 

trials. 

c) Futility of enrolment 

 

The TSC will then decide whether or not to modify recruitment to the trial. Unless this happens, the 

TSC, project management group, clinical collaborators and trial office staff will remain blinded to 

the interim results. The conduct of the DSMC will be according to the DAMOCLES principles [47].  

9.10 Inspection of Records 

Principal investigators and institutions involved in the study will permit trial related monitoring, 

audits, Regional Ethics Committee (REC) review and regulatory inspection(s). In the event of an 

audit, the investigator agrees to allow the sponsor, representatives of the sponsor or regulatory 

authorities direct access to all study records and source documentation.  

                                                        
2 Appropriate criteria for proof beyond reasonable doubt cannot be specified precisely. A difference of at least three standard deviations 

in the interim analysis of a major endpoint may be needed to justify halting, or modifying, such a study prematurely. If this criterion were 

to be adopted, it would have the practical advantage that the exact number of interim analyses would be of little importance, and so no 

fixed schedule is proposed (Peto R et al Br J Cancer 1976; 34: 584-612). 
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9.11 Study Monitoring 

The study will be monitored on behalf of the Co-Sponsors by the Trial Managers. Site staff should be 

available to facilitate the monitoring visits and must ensure that all required documentation is 

available for review.   

 

Study initiation visits will be carried out at all sites before recruitment commences at that site. Site 

monitoring will be carried out in sites that recruit more than 10 patients throughout the duration of 

the trial. During these monitoring visits, the Trial Manager(s) will carry out Source Data Verification 

(SDV) of trial data, verification of informed consent forms and ensure the completeness of the 

Investigator Site File (ISF). Site monitoring will not be carried out routinely for sites recruiting small 

numbers of patients. Central quality control checks (QC) of trial data will however be carried out as 

described in section 6.0.  Where central QC of data identifies a problem with data collection at any 

site, or if the Chief Investigator and/or Co-Sponsors have concerns surrounding the quality or validity 

of the trial data at any site, a site monitoring visit will be conducted.   

 

Serious breaches in the study protocol and/or GCP identified through trial monitoring will be notified 

immediately to the Co-Sponsors and appropriate corrective action will be taken and documented.   

 

10. GOOD CLINICAL PRACTICE MODULE 

10.1 Ethical Conduct of the Study 

This is not a clinical trial of an Investigational Medicinal Product (CTIMP) therefore the study will 

be conducted in accordance with the Principles of GCP. 

 

A favourable ethical opinion will be obtained from the appropriate Research Ethics Committees 

(RECs) and local Research and Development (R&D) approval will be obtained prior to 

commencement of the study. 

10.3 Investigator Responsibilities 

Each local Investigator is responsible for the overall conduct of the study at their site and compliance 

with the protocol and any protocol amendments. In accordance with the principles of GCP, the duties 

listed in this section are also the responsibility of the Investigators. Responsibilities may be delegated 
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to an appropriate member of the study site staff. Delegated tasks must be documented on a 

Delegation Log and signed by all those named on the list. 

  

10.3.1 Informed Consent 

The local Investigator is responsible for ensuring that informed consent is obtained before any 

protocol specific procedures are carried out.  

 

See Appendix 4 for consenting procedure, Appendix 5 for Information sheets and Appendix 6 for 

Assent/Consent Forms. 

 

10.3.2 Study Site Staff 

The Investigator must be familiar with the study protocol and study requirements. It is also the 

Investigator’s responsibility to ensure that all staff assisting with the study are adequately informed 

about the Protocol and their trial related duties.  

 

10.3.3 Data Recording 

The Investigator is responsible for the quality of the data recorded in the CRF. 

 

10.3.4 Investigator Documentation 

Prior to beginning the study, each Investigator will be asked to provide particular essential 

documents to the Trial Office in Edinburgh, including, but not limited to: 

• An original signed Investigator’s Declaration  

• Curriculum Vitae (CV), signed and dated by the Investigator indicating that it is accurate and 

current 

The trial office will ensure that all other documents required by the principles of GCP are retained in 

a Trial Master File and that appropriate information is available in local Study Site Files.  

 

10.3.5 GCP Training 

All study staff must hold evidence of appropriate Principles of GCP training or undergo this training. 

This should be updated every two years throughout the trial. 

 

10.3.6 Confidentiality 



Eurotherm3235trial Protocol Version 8 9th May 2012 
ISRCTN 34555414 

  

23 
 

All evaluation forms, reports and other records must be identified in a manner designed to maintain 

participant confidentiality. All records must be kept in a secure storage area with limited access. 

Clinical information will not be released without the written permission of the person giving consent 

for the patient to be enrolled in the trial except as necessary for monitoring and auditing by the 

sponsor, its designee, or the REC. The Investigator and study site staff involved with this study may 

not disclose or use for any purpose other than the performance of the study, any data, record or 

unpublished, confidential information disclosed to those individuals for the purpose of the study. 

Prior written agreement from the sponsors or their designee must be obtained for the disclosure of 

any said confidential information to other parties. 

 

10.3.7 Data Protection 

All Investigators and study site staff involved with the study must comply with the requirements of 

local laws on Data Protection with regard to the collection, storage, processing and disclosure of 

personal information. Access to collated patient data will be restricted to those clinicians treating the 

patients.  

 

Computers used to collate the data will have limited access measures via user names and passwords. 

 

Published results will not contain any personal data that could allow identification of individual 

patients.  

 

11. STUDY CONDUCT REPONSIBILITIES 

11.1 Protocol Amendments 

Any changes in research activity, except those necessary to remove an apparent, immediate hazard to 

the patient, must be reviewed by the Chief Investigator. Amendments to the protocol must then be 

submitted to the appropriate REC and local R&D department for approval by the Chief Investigator 

prior to patients being enrolled into an amended protocol. 

 

11.5 Protocol Violations and Deviations 

The Investigator should not implement any deviation from the protocol without agreement from the 

Chief Investigator and appropriate REC and R&D approval except where necessary to eliminate an 

immediate hazard to the trial patients.  
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In the event that an Investigator needs to deviate from the protocol, the nature of and reason for the 

deviation should be recorded in the CRF. If this requires a subsequent protocol amendment, this 

should be submitted by the Chief Investigator, to the REC and local R&D department for review and 

approval if appropriate. 

 

11.6 Study Record Retention 

All study documentation will be kept for 5 years from the end of the study. 

 

11.7 End of Study 

The end of study is defined as the receipt of the last participant’s 6 month GOSE questionnaire. 

The Investigators, Trial Management Committee or Trial Steering Committee have the right, at any 

time, to terminate the study for either clinical or administrative reasons.  

 

The end of the study will be reported to the appropriate RECs within 90 days, or 15 days if the study 

is terminated prematurely. The Investigators will inform participants and will ensure that the 

appropriate follow up is arranged for all enrolled patients. 

 

A summary report of the study will be provided to the appropriate RECs within 1 year of the end of 

the study. 

 

12. REPORTING, PUBLICATIONS AND NOTIFICATION OF RESULTS 

12.1 Authorship Policy 

Ownership of the data arising from this study resides with the study team. On completion of the 

study, the study data will be analysed and tabulated, and a clinical study report will be prepared in 

accordance with the CONSORT Statement [48].  

 

12.3 Publication 

The clinical study report will be used for publication and presentation at scientific meetings. The trial 

team have the right to publish orally or in writing the results of the study. 
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Summaries of results will also be made available to investigators for dissemination within their 

countries.  
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Eurotherm3235 Trial Protocol Amendments 
 

* Amendments 3, 4 & 5 were submitted together 
 

 

 
Amendment 1 (non-substantial September 2009) – Updates to case report forms 
 
Amendment 2 (November 2009) – Updates to consent forms and information sheets to obtain 
consent to access NHS records if required 
 
Amendment 3* (February 2010) – Protocol version 6. Amendment to correct 2 errors in 
minimisation criteria:  

1) GCS motor score component was changed from < or ≥2 to 1-2 or 3-6 
2) Pupil response was changed from 1 or 2 reactive to both reacting or 1 or neither reacting.  

 
Amendment 4* (February 2010) – Protocol version 6. Amendment to the trial timelines  
 
Amendment 5* (February 2010) – Amendment to allow co-enrolment to the RAIN Study 
 
Amendment 6 (July 2010) – Amendment for a sub-study of microdialysis to investigate: the 
effect of cooling on the inflammatory response to TBI and the role of cooling on the expression 
of peptides associated with dementia  
Amendment 7 (December 2010) – Amendment for sub-study to look at how the pharmacokinetics 
of some drugs used as part of usual care could be altered by hypothermia 
 
Amendment 8 (January 2011) -   Protocol Version 7. Amendment to;  

1) widen inclusion criteria by removing the upper age limit of 65 years and changing the 
time to inclusion from ≤72 hours from injury to ≤10 days from injury 

2) include an ‘other’ option for reporting Serious Adverse Events to allow investigators to 
report any unexpected events that may be related to the intervention 

Amendment 9 (May 2012) – Protocol Version 8. Amendment to; 
1) Reduce sample size of the trial from 1800 to 600 due to the homogeneity of the patient 

group included and delivery of an optimised cooling intervention 
2) Change the project timelines in line with the timelines given to the new trial funder 

Amendment 10 (August 2013) – Amendment to allow co-enrolment to other appropriate studies 
with ethical approval for co-enrolment that are running at any Eurotherm3235 Trial centres 
 
Amendment 11 (December 2013) – Creation of a poster containing basic information about the 
trial to be displayed in the ICU relatives’ waiting area in all Eurotherm3235 Trial centres 
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1.0 Introduction 

 

The current plan is to develop the full Statistical Analysis Plan (SAP) over Q1/Q2 

2015 and to have it signed off by the Trial Steering Committee in Q3 2015.  This 

preliminary version has been drafted at the request of the Data and Safety 

Monitoring Committee (DSMC) and covers only the planned analysis of the primary 

outcome measure (the extended Glasgow Outcome Scale – GOSE - at six months after 

injury). Note that this preliminary SAP is for information only and in particular the 

DSMC, who have been exposed to unblinded data, should not have any input to the 

development of the SAP. 

 

2. Primary Analysis 

 

The trial will be analysed on an intention to treat basis, incorporating all patients 

who were randomised and for whom outcome data are available, with patients 

analysed according to their allocated intervention, irrespective of whether the 

patient’s actual management complied with the allocated intervention. 

 

The distribution of the six month GOSE between the two randomised groups 

(hypothermia versus standard care) will be compared using ordinal regression, 

adjusting for the following baseline covariates (which are included in the 

minimisation algorithm): 

 

Age (included as a continuous variable, using a liner term in the regression model); 

Post-resuscitation Glasgow Coma Scale motor component 1 or 2 versus 3 to 6; 

Time from injury <12 hours versus ≥12 hours; 

Pupils: both reacting versus one reacting versus neither reacting (included as an 

unordered categorical variable in the regression model). 

 

For this analysis, the 8-point GOSE will be collapsed to six categories by pooling 

Death with Vegetative State and Lower Severe Disability. This is so that the analysis 

cannot give ‘credit’ to an intervention which reduces mortality at the expense of 

increasing the proportion of severely disabled survivors. 
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The treatment effect will be reported as an estimated adjusted common odds ratio 

with its corresponding 95% confidence interval, with the treatment groups ordered 

in such a way that a common odds ratio of less than one corresponds to a benefit for 

hypothermia over standard care. 

 

3. Sensitivity/Supportive Analyses 

 

The unadjusted common odds ratio and its corresponding 95% confidence interval 

(derived by fitting an ordinal regression model with treatment as the only covariate 

included) will be reported as a sensitivity analysis. 

 

A binary logistic regression, using the same covariates as set out in Section 2 above, 

will also be performed, using the conventional split of the GOSE as lower moderate 

disability or better (‘favourable’) versus upper severe disability or worse 

(‘unfavourable’). 

 

A separate analysis of mortality will be reported, presenting Kaplan-Meier survival 

plots for the two treatment groups to six months. The two survival curves will be 

compared formally using a logrank test and the result presented as an estimated 

hazard ratio with its corresponding 95% confidence interval. 

 

If there is strong evidence that the treatment effect does not satisfy the proportional 

odds assumption (required for the ordinal analysis), then this in itself will 

demonstrate that the distribution of the GOSE differs between the two randomised 

groups. In such a situation the distribution of GOSE in the two groups will be 

explored descriptively to give an insight into the nature of the treatment effect. 

 

4. Missing Data 

 

The covariates specified for the above analyses are required to inform the 

minimisation algorithm, and so there should be no missing data for baseline 

covariates.  Strenuous efforts are being made to obtain virtually complete outcome 

data at six months.  The primary analysis will therefore be based on all patients with 

available six month GOSE data. In a further exploratory analysis the impact of any 
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missing outcome data will be examined using an imputation technique, imputing any 

missing values on the basis of the allocated treatment, the baseline covariates, and 

the observed GOSE data. 

 

5. Subgroup Analyses 

 

Three a priori subgroups will be explored as follows: 

 

Age <45 years versus ≥45 years; 

Post-resuscitation Glasgow Coma Scale motor component 1 or 2 versus 3 to 6; 

Time from injury <12 hours versus ≥12 hours. 

 

These analyses will be performed by including an interaction term between 

treatment and the relevant covariate in the ordinal regression model described in 

Section 2 above. A stricter level of statistical significance (p<0.01) will be used in 

these analyses to reflect their exploratory nature. 
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2 List of Abbreviations 

 

AE Adverse event 
CI Confidence interval 
CONSORT CONsolidated Standards of Reporting Trials 
CRF Case report form 

ECTU Edinburgh Clinical Trials Unit 

GCS Glasgow Coma Scale 
GOS Shorter Glasgow Outcome Scale Questionnaire 
GOSE Extended Glasgow Outcome Score 
ICP Intracranial pressure 
ICU Intensive Care Unit 
ITT Intention-to-treat 
Max Maximum 
Min Minimum 
MOH Modified Oxford Handicap scale 
n Number of patients with an observation 
N Number of patients in the dataset 
SAP Statistical Analysis Plan 
SOP Standard Operating Procedure 
TBI. Traumatic brain injury  
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3 Introduction 
This document details the criteria to be used for the definition of the analysis populations and 
the statistical methodology for analysis of the European study of therapeutic hypothermia (32-
35°C) for Intracranial pressure (ICP) reduction after traumatic brain injury 
(Eurotherm3235Trial). This document has been compiled according to Edinburgh Clinical 
Trials Unit (ECTU) standard operating procedure (SOP) “Statistical and Analysis Plans”. This 
document has been written based on information contained in the final study protocol dated 
09 May 2012 version 8.0. 

3.1 Responsibilities 

The trial statistician will be responsible for the production of the following items using ECTU 
SOPs: summary tables, formal statistical analysis and the statistical report. Economics 
analysis is an out of scope activity for this SAP.  

3.2 Definitions 

Throughout the reporting of the study, the studied interventions will be reported as 
hypothermia and control, and will be collectively referred as the treatment groups 

For all data, visits will be referred to as: Inclusion visit, randomisation, day 1 to day 7, day 28 
and 6 months follow up, where applicable time points within those visits will be referred as 0h, 
1h, 2h, etc.   

4 Study Design 
4.1 Brief Description 

Eurotherm3235Trial is a pragmatic, multi-centre, parallel-group, randomised controlled study. 
Treatment allocation is a 1:1 ratio. Patients were randomised to either hypothermia (32-35ºC) 
or control (standard care without therapeutic hypothermia). The aim was to recruit 600 patients 
(300 per treatment group). 

5 Research Outcomes:  
5.1 Primary: 

The study Primary Endpoint is: 

• Outcome at 6 months using the extended Glasgow Outcome Score (GOSE) 
questionnaire 

5.2 Secondary: 

The study secondary endpoints are: 

• 6 month mortality rate 

• Intracranial pressure (ICP) control 

• Incidence of pneumonia across both groups 

• Length of stay in the Intensive Care Unit (ICU) and hospital 

• Modified Oxford Handicap (MOH) Scale score at one month, discharge from the 
randomising hospital or death, whichever occurs first 
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• Correlation between the predicted outcome using the MOH scale at hospital discharge 
and the GOSE Score at 6 months post injury 

6 Statistical Methods Section from the Protocol 

“  7.2 Proposed Primary Analysis 

 A detailed Statistical Analysis Plan (SAP) setting out full details of the proposed analyses 
will be finalised before the trial database is locked for analysis. The primary analysis will 
follow these principles: 

*The analysis will be undertaken on the ‘intention-to-treat’ principle. 

* The estimated treatment effect will be presented along with its corresponding 95% 
confidence interval (CI). 

*The analysis of the primary outcome measure, the 6 month GOSE, will exploit the ordinal 
nature of the outcome scale. It is currently an active research question in both TBI and stroke 
trial methodology which approach to use to analyse such ordinal outcome scales, the two 
main options being ‘shift analysis’ and the ‘sliding dichotomy’. The preferred approach will 
be declared in the SAP, taking into account the results of current on-going methodological 
research. 

*The primary analysis will be adjusted for key baseline covariates, to be specified in the SAP. 
The unadjusted analysis will also be presented as a sensitivity analysis. 

*All interim efficacy analyses reviewed by the independent Data and Safety Monitoring 
Committee will be interpreted according to the strict Peto-Haybittle guideline so that no 
adjustment is required to the final p-value to allow for the multiple testing. 

7.3 Other Planned Analyses 

A priori sub group analysis will be presented testing the relationship between minimisation 
factors including; age < 45 years, admission post resuscitation GCS motor score <2, time 
from injury <12 hours and outcome. The analysis will test for interaction effects, and stricter 
levels of statistical significance (p<0.01) will be sought, reflecting the exploratory nature of 
these subgroup analyses. Only the primary outcome measure will be used in these analyses. 

Other exploratory and observational studies will be conducted by some centres. These sub-
studies will be run by local Investigators and will require approval by the trial management 
and steering committees together with further ethical approval. All substudies must also have 
secured external funding”. 

7 Overall Statistical Principles 
The statistician at ECTU will perform the statistical programming and analysis to produce all 
summary tables and figures using the statistical package SAS (v9.2 or a more recent version).  

In general terms, categorical data will be presented using counts and percentages, whilst 
continuous variables will be presented using the mean, median, standard deviation (SD), 
minimum, maximum, inter quartile points at 25% and 75% (Q1 and Q3) and number of patients 
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with an observation (n), using the format presented in the examples 1 and 2 below. Data will 
be split by time point where applicable. 

Example 1. Data presentation for categorical data 

Parameter Time point / visit Statistic/ 
category 

Hypothermia Control Overall 

N=xx N=xx N=xx 

Parameter  Time point x Category 1 xx (%) xx (%) xx  (%) 

  … … … … 

  Category n xx (%) xx (%) xx (%) 

 

Example 2.Data presentation for continuous data 

Parameter Time point / 
visit 

Statistic/ 
category 

Hypothermia Control Overall 

N=xx N=xx N=xx 

Parameter  Time point x Mean xx xx xx 

  Median xx xx xx 

  SD xx xx xx 

  Q1, Q3 xx, xx xx, xx xx, xx 

  Min, Max xx, xx xx, xx xx, xx 

  n xx xx xx 

 

All applicable statistical tests will be 2-sided and will be performed using a 5% significance 
level, leading to 95% (2-sided) confidence intervals (CIs), unless otherwise specified. 

Distributional assumptions underlying the statistical analyses will be assessed by visual 
inspection of residual plots. Normality will be examined by normal probability plots. If the 
distributional assumptions for the parametric approach are not satisfied, further data 
transformation (for achieving Normality), or other suitable methods will be considered. This 
will be documented in the statistical results report together with the reasoning supporting the 
action taken, if applicable.  

The Intent-to-treat (ITT) and per-protocol (PP) populations will be used to summarise all data 
and all analyses unless otherwise specified.   

7.1 Handling of missing data 

There will be no imputation for the data with regard to missing values or withdrawals for the 
statistical summaries and statistical analysis unless otherwise specified (see sensitivity 
analysis). 

The covariates specified for the statistical analyses are required to inform the minimisation 
algorithm, and so there should be no missing data for baseline covariates.  Strenuous efforts 
are being made to obtain virtually complete outcome data at six months.  

 Any required/applicable imputation of data will be performed at the discretion of the 
statistician. All imputations (if any) will be detailed in the statistical result report. 
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7.2 Quality Control (QC) of Summary Tables and Statistical Analysis 

Isolated data errors detected in the database as a result of the QC checks that are deemed 
significant will be submitted for enquiry to the trial manager or designee.  

Systematic data errors in the data reporting will be investigated further; the data will be 
corrected if necessary, and the appropriate table then re-checked. 

7.2.1 QC/Validation - Summary Tables 

A random selection of unique analysis and summary tables will be QC’d using manual 
methods (ie comparison of results in the table to results calculated by a calculator, 
spreadsheet, database output or any alternative summarisation tool).  

7.2.2 QC/Validation - Statistical Analysis 

QC/Validation of statistical analyses will be performed by peer review of program code, log 
and output. Additionally, the primary outcomes analysis will be replicated independently by a 
second statistician.   

7.3 Unblinding procedures  

Not applicable 

8 Population for Analysis  
8.1 Intent to treat population 

The intention-to-treat (ITT) population will include all patients who have been randomised into 
the EUROTHERM3235TRIAL study. Patients will be analysed in the group to which they were 
randomised, regardless of treatment received. 

8.2 Per-protocol (PP) population 

The per-protocol (PP) population will comprise those members of the ITT population who 
completed the study without a major protocol violation and who complied adequately with the 
administered treatment (see treatment compliance in section 9.4). Patients will be analysed 
according to the treatment they actually received. 

9 List of Analyses 
9.1 Recruitment and retention 

No formal statistical testing will be performed. A CONSORT flow chart will be provided.  The 
statistical report will tabulate the number of patients screened, consented, randomised, 
treated, completed and discontinued by treatment and overall. The number of patients 
discontinued early from the study will be summarised by reason for withdrawal and treatment.  

9.2 Baseline data: Demographics, Baseline/Clinical Characteristics  

No formal statistical testing will be performed. The following will be presented and 
summarised by treatment and overall:  

• Characteristic used in minimisation algorithm  

• Time from TBI to randomisation 

• Age and sex 
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• ICP, body temperature, post resuscitation Glasgow Coma Scale (GCS), diagnosis  
details  

9.3 Protocol deviations/violations  

No formal statistical testing will be performed. All protocol deviations/violations will be 
listed 

9.4 Compliance with allocated treatment 

Treatment compliance will be determined using the following strategy: 

Step 1.- If a patient was allocated a treatment then he/she should have received the 
allocated treatment 

Step 2.- If a patient was allocated to control then his/her core temperature should strictly 
be equal or higher than 36ᵒC for all the temperature observations for the first 48 hours 
from randomisation or until death (for whichever event that happens first). 

Step 3.- If a patient was allocated to hypothermia then his/her core temperature should 
strictly be equal or higher than 32ᵒC and strictly lower than 35ᵒC for all the temperature 
observations from 4 hours after hypothermia started until the first 48 hours from 
randomisation or until death (for whichever event that happens first). Also the patient 
could not have a barbiturate infusion within the first 48 hours from randomisation. 

No formal statistical testing will be performed. Number of treatment compliant patients will 
be summarised by treatment group.  

9.5 Primary Outcome 

The trial will be analysed on an intention to treat basis, incorporating all patients who were 
randomised and for whom outcome data are available, with patients analysed according to 
their allocated intervention, irrespective of whether the patient’s actual management complied 
with the allocated intervention. 

The distribution of the six month GOSE between the two randomised groups (hypothermia 
versus standard care) will be compared using ordinal regression, adjusting for the following 
baseline covariates (which are included in the minimisation algorithm): 

Age (included as a continuous variable, using a linear term in the regression model); 

Post-resuscitation GCS motor component 1 or 2 versus 3 to 6; 

Time from injury <12 hours versus ≥12 hours; 

Pupils: both reacting versus one reacting versus neither reacting (included as an unordered 
categorical variable in the regression model). 

For this analysis, the 8-point GOSE will be collapsed to six categories by pooling Death with 
Vegetative State and Lower Severe Disability. This is so that the analysis cannot give ‘credit’ 
to an intervention which reduces mortality at the expense of increasing the proportion of 
severely disabled survivors. 

The treatment effect will be reported as an estimated adjusted common odds ratio with its 
corresponding 95% confidence interval (CI), with the treatment groups ordered in such a way 
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that a common odds ratio of less than one corresponds to a benefit for hypothermia over 
standard care. 

If there is strong evidence that the treatment effect does not satisfy the proportional odds 
assumption (required for the ordinal analysis), then this in itself will demonstrate that the 
distribution of the GOSE differs between the two randomised groups. In such a situation the 
distribution of GOSE in the two groups will be explored descriptively to give an insight into the 
nature of the treatment effect.  

9.5.1  Sensitivity Analyses 

The unadjusted common odds ratio and its corresponding 95% confidence interval (derived 
by fitting an ordinal regression model with treatment as the only covariate included) will be 
reported as a sensitivity analysis. 

A binary logistic regression, using the same covariates as set out in Section 9.6 above, will 
also be performed, using the conventional split of the GOSE as lower moderate disability or 
better (‘favourable’) versus upper severe disability or worse (‘unfavourable’). 

 In a further exploratory analysis the impact of any missing outcome data will be examined 
using an imputation technique, based on the simple IMPACT model (see reference 1) and the 
MOH scale value and/or Shorter Glasgow Outcome Scale (GOS) (if available) for imputing the 
missing GOSE. 

9.6 Secondary outcome 

For the following outcome measures, we will be testing for difference between the two 
treatment groups: 

9.6.1 Six month mortality rate 

The survival from admission at ICU to six months post randomisation (analysis of mortality), 
will be presented using a Kaplan-Meier plots split by treatment group. The two survival curves 
will be compared formally using a logrank test. If distributional assumptions hold, this will be 
analysed using Cox proportional hazards regression and the result presented as an estimated 
hazard ratio with its corresponding 95% confidence interval 

9.6.2 Intracranial pressure (ICP) control 

For each patient the proportion of their recorded ICP measurements which are <= 20 will be 
calculated. These proportions will be summarised by treatment group 

The effect of the intervention will be estimated using a linear model adjusted by the 
minimisation variables. The effect of treatment allocation will be reported as an adjusted mean 
difference with its corresponding 95% confidence interval. 

The above analysis will be repeated with ICP <=25 as a sensitivity analysis.  

9.6.3 Incidence of pneumonia across both groups 

The number and proportion of patients with pneumonia will be calculated by treatment group. 
The effect of the intervention will be estimated using binary logistic regression adjusted by 
minimisation variables. The effect of treatment allocation will be reported as an adjusted odds 
ratio with its corresponding 95% confidence interval. 

Also the first time (from day 3 to day 7) in which pneumonia manifested will be reported but 
statistical significance will not be assessed.  
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9.6.4 Length of stay in the Intensive Care Unit (ICU) and Hospital  

The length of stay variables will be calculated as follow: 

*.- Date/time from TBI (inclusion visit form) to randomisation  

*.- Date/time from randomisation to discharge from hospital (follow up form)  

*.- Date/time from TBI (inclusion visit form) to discharge from hospital (follow up form) 

*- Studied ICU stay = Date/time from randomisation to Discharge from ICU (follow up form)  

*.- Overall ICU stay = Date/time of Admission to ICU (inclusion visit form) to Discharge from 
ICU (follow up form) 

*.- Hospital stay = Date/time from TBI (inclusion visit form) to discharge from hospital (follow 
up form) 

A linear regression model will be used to compare the mean lengths of stay between the 
groups adjusting by minimisation variables. The result will be presented as an adjusted 
difference in mean length together with its corresponding 95% confidence interval. 

9.6.5 Modified Oxford Handicap Scale score at 28 days, discharge from the 
randomising hospital or death, whichever occurs first 

This outcome will be analysed as per the primary outcome (see section 9.5) using an adjusted 
ordinal regression. However for this analysis, the 6-point MOH will be collapsed to four 
categories by pooling “Death” with “Fully dependent, requiring attention day and night” and 
“Dependent, but not requiring constant attention”. 

9.6.6 Correlation between the predicted outcome using the MOH scale at hospital 
discharge and the GOSE Score at 6 months post injury 

The Kendall tau-b correlation coefficient with its 95% CI between the MOH scale and the 
GOSE Score will be presented  

9.7 Subgroup analyses 

A priori subgroups for the primary analysis will be explored as follows: 

• Age <45 years versus ≥45 years; 

• Post-resuscitation Glasgow Coma Scale motor component 1 or 2 versus 3 to 6; 

• Time from injury <12 hours versus ≥12 hours. 

• Pupillary response: Both or one reacting vs none reacting 

• UK centres vs Non UK centres 

• Centres with high volumes (equal or more than 10 patients) vs low volume (less than 10 

patients 

These analyses will be performed by including an interaction term between treatment 

and the relevant covariate in the ordinal regression model described in Section 9.5 

above. A stricter level of statistical significance (p<0.01) will be used in these analyses 

to reflect their exploratory nature. 
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10 Data Sharing 
A set of files, containing the final data will be prepared, along with their corresponding 

data dictionary.  These will be made available to the Chief Investigator at the end of the 

analysis phase. 

11 References 
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