
IMPORTANCE OF SCREENING LOGS IN CLINICAL
TRIALS FOR SEVERE TRAUMATIC BRAIN INJURY

OBJECTIVE: The primary intent for obtaining screening logs in a randomized clinical
trial is to assess selection bias in patient recruitment. This is particularly relevant to
focused trials in heterogeneous populations such as traumatic brain injury (TBI) patients.
We aimed to investigate the benefits of collecting screening logs in two randomized
clinical trials conducted in TBI.
METHODS: Screening logs were collected as part of the conduct of two multicenter
trials of neuroprotective agents in TBI: the Salzburg Atherosclerosis Prevention Program
in Subjects at High Individual Risk study (n � 924) and the dexanabinol study (n �
861). Centers were requested to submit monthly information on all patients with TBI
admitted to the intensive care unit, including demographics, time of injury and admis-
sion, injury severity, and, if not recruited, the reason(s) for exclusion.
RESULTS: In the Salzburg Atherosclerosis Prevention Program in Subjects at High
Individual Risk study, 52 centers submitted admission data on 4166 patients. In the
dexanabinol trial, 96 centers submitted data on 7052 patients. On average, only 20%
of patients screened for the Salzburg Atherosclerosis Prevention Program in Subjects
at High Individual Risk study and 10% for the dexanabinol trial were enrolled. The
main reasons for exclusion were neurological status (29 and 26%, respectively), age
(24 and 30%, respectively), and admission outside of the time window (17 and 21%,
respectively). Differences in patient characteristics between screened and enrolled
patients, with substantial country-specific variation, were observed.
CONCLUSION: The collection of screening logs is necessary to report trial results
according to the Consolidated Standards of Reporting Trials guidelines and to assess
the generalizability of findings. Our experience shows the feasibility of collecting screen-
ing logs and illustrates how the potential for selection bias may creep into well-designed
randomized clinical trials as a result of factors outside the control of investigators.
Consistency and accuracy in screening log completion may further serve as an early
indicator of center performance in a trial.

KEY WORDS: Clinical trials, Consolidated Standards of Reporting Trials guidelines, Dexanabinol,
Neuroprotection, N-methyl-D-aspartate glutamate antagonists, Screening logs, Traumatic brain injury
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Head injuries are a major health and
socioeconomic problem throughout the
world and are a leading cause of death

and disability, particularly in young adult men
(2, 6). There are strong incentives to improve
treatment, including the use of new pharmaco-
logical agents, and randomized clinical trials
are required to determine the benefit of new
approaches. Reporting of clinical trials should
follow the Consolidated Standards of Report-
ing Trials (CONSORT) guidelines (15). These
include the need to assess whether selection

bias has occurred in the enrollment of patients.
This can only be accomplished by the collec-
tion of information on all patients screened for
participation.

Screening logs were routinely collected dur-
ing two randomized clinical trials in severe
traumatic brain injury (TBI). The main objec-
tive was to investigate the possibility of selec-
tion bias during enrollment. Additional objec-
tives were to promote the quality of the study
in general, to evaluate the numbers of patients
potentially available at different sites and



across countries, and to investigate the effects of enrollment
criteria on recruitment. We report how screening logs may be
used as a quality measure for site performance and also how
our findings raise some doubts concerning the generalizability
of focused clinical trials in TBI.

PATIENTS AND METHODS

Screening logs were obtained in two multicenter placebo-controlled
Phase III trials investigating the efficacy and safety of neuroprotective
agents: the Salzburg Atherosclerosis Prevention Program in Subjects at
High Individual Risk (SAPHIR) study and the recently completed dex-
anabinol  (Pharmos Corp., Iselin, NJ) trial.

SAPHIR Study
The SAPHIR study was conducted in 54 European centers from

November 1995 to April 1998. The aim of the study was to determine
the efficacy and safety of D-CPP-ene[3-(2-carboxy-piperazine-4-yl)-1-
propenyl-1-phosphonic acid (d-CPP-ene), a competitive N-methyl-D-
aspartate antagonist in patients with severe TBI. Enrollment criteria are
summarized in Table 1. Patients were randomized in a 1:1 ratio to treat-
ment with placebo or a 200-mg dose of d-CPP-ene administered over
5 minutes every 12 hours for 5 days (for a total of 10 doses). The pro-
tocol stipulated administration of the first dose of study drug within 12
hours after injury. The study recruited 924 patients with severe TBI.
Source data verification was performed on all cases enrolled, and sites
were closely monitored by routine site visits. No beneficial effect of 
d-CPP-ene was found.

Pharmos Dexanabinol Trial
The dexanabinol trial was conducted from January 2001 to March

2004 in Europe, Israel, Australia, and the United States. The objective of
the study was to investigate the efficacy and safety of a single 150-mg
dose of dexanabinol in patients with severe TBI.

Dexanabinol is a synthetic cannabinoid analog with strong neuro-
protective potential and is devoid of psychotropic activity. The proto-
col stipulated study drug administration within 6 hours after injury.
Enrollment criteria for the study targeted patients with acute severe TBI
and was aimed at recruiting as homogeneous a population as possible
(Table 1). The study recruited 861 patients with severe TBI. Source data
verification was performed on all patients enrolled, and sites were
closely monitored by routine visits. No beneficial effect of dexanabinol
was found. Full details and results of the study have been reported (13).

Screening Logs
In both trials, the collection of screening logs was performed off pro-

tocol as a joint initiative between the European Brain Injury Consor-
tium and the respective sponsor. The submission of screening logs was
voluntary, and no additional financial compensation was provided.
Source data verification was not performed on screening log data. Sites
were requested to submit screening log data on all patients with TBI
admitted to their intensive care units. The logs contained data on age,
sex, day and time of injury and admission, and emergency surgery.
They also contained clinical data, including Glasgow Coma Scale (GCS)
score, pupillary reactivity (summarized with the GCS as “clinical neuro
status”), the occurrence of hypoxia and/or hypotension, and the find-
ings of the first computed tomographic scan of the head (computed
tomographic classification) after admission. If the patient was excluded,
the logs contained the reason(s) for exclusion. Patient outcomes were
not recorded on the screening logs. All screening log data were anony-

mous and without any patient identifiers. In the SAPHIR study, 52 of
the 54 participating centers submitted screening logs. This resulted in
the collection of 768 logs over 994 study months (77%) with informa-
tion on 4166 patients. In the dexanabinol trial, 96 of 100 initiated cen-
ters submitted 1587 logs over 2015 study months (79%) with informa-
tion on 7052 patients.

All submitted screening logs were centrally reviewed on an ongoing
basis during the study to monitor for correct application of enrollment
criteria. Reasons for exclusion specified by investigators were cross-
checked against the characteristics recorded on the screening logs.

RESULTS

Submission of Screening Logs and Center Performance
In the SAPHIR study, 768 monthly screening logs were sub-

mitted from 52 sites. Two sites did not submit any logs, and
another seven sites submitted fewer than 50% of the required
logs. The overall submission rate of screening logs over a total of
994 study months that sites were open to enrollment was 77%.

In the dexanabinol trial, 1587 monthly screening logs were
submitted from 96 sites. Four sites did not submit any logs, and
17 sites submitted fewer than 50% of the required logs. The
overall submission rate of screening logs over a total of 2015
study months was 79%. Submission rates were higher in cen-
ters in the United States (88%) than in European centers (76%),
but data were less complete.

Data from 113 (12%) of the 924 patients enrolled into the
SAPHIR trial and from 112 (13%) of 861 patients in the dexan-
abinol trial were not captured on the screening logs. Screening
logs for the SAPHIR study contained data on 4166 patients,
and those for the dexanabinol study contained data on 7052
patients. The average ratio of number of patients enrolled ver-
sus number screened was 0.19 in the SAPHIR study and 0.11 in
the dexanabinol trial. A wide variability was noted between
participating countries (Table 2). A clear relation was found
between compliance in submission of screening logs and the
total number of patients recruited by a center (Table 3), with
centers with good return rates for screening logs randomizing
patients at approximately double the rate of centers with poor
return rates. Poor return rates were also associated with more
incomplete data on patient outcomes, but there was no consis-
tent association with mortality rates.

Enrollment Criteria and Recruitment
Of all patients screened, 2594 (73%) in the SAPHIR study

and 5972 (85%) in the dexanabinol trial did not meet the enroll-
ment criteria. Furthermore, 207 patients in the SAPHIR trial
and 174 in the dexanabinol trial were excluded because of
inability to obtain informed consent (i.e., inability to contact rel-
atives or refusal). Logistic aspects (e.g., unavailability of study
personnel or of medication) prevented inclusion of 191 patients
(5%) in the SAPHIR study and of 137 (2%) of patients in the
dexanabinol trial. Owing to incomplete data on screening logs,
the reasons for not randomizing patients could not be deter-
mined in 363 patients (9%) in the SAPHIR trial and in 20
patients (0.3%) in the dexanabinol trial.
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The main reasons for not meeting inclusion criteria in the
SAPHIR study were “clinical neuro status” (n � 756; 29%), age
(n � 610; 24%), and admission outside of time window (n �
431; 17%); a total of 368 patients were excluded because of
young age, and 242 were excluded for being older than age 70
years. An absent motor score was reported as the main reason
for exclusion in 2%, and bilaterally fixed pupils was the reason
in 9% of patients. In the dexanabinol trial, the main reasons for
not meeting inclusion criteria were “clinical neuro status” (n �
1578; 26%), age (n � 1808; 30%), and admission outside of time
window (n � 1237, 21%). In total, 1074 patients were older
than 65 years, and 734 patients were under the age of 18 years.

An absent motor score was reported as the main reason for
exclusion in 14%, and bilaterally fixed pupils resulted in the
exclusion of 4% of screened patients. Other factors were the
presence of major extracranial injuries (n � 443; 7%) or absence
of intracranial pathology on the admission computed tomo-
graphic scan (n � 573; 10%).

The cumulative effects of different enrollment criteria on
recruitment are summarized in Figure 1. These strict enroll-
ment criteria resulted in a low recruitment in both trials
(0.93/mo for SAPHIR and 0.43/mo for dexanabinol), with
only one in five and one in 10 patients, respectively, being
recruited.
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a SAPHIR, Salzburg Atherosclerosis Prevention Program in Subjects at High Individual Risk; GCS, Glasgow Coma Scale; CT, computed tomographic.

TABLE 1. Enrollment criteria for the Salzburg Atherosclerosis Prevention Program in Subjects at High Individual Risk and dexanabinol
trials in traumatic brain injurya

SAPHIR study Dexanabinol study

Inclusion criteria

Age 15–70 yr (as per local or national regulations) Age 18–65 yr (as per local or national regulations)

Sustained a head trauma within past 12 h Sustained a head trauma within past 6 h

Patients will be intubated and ventilated Injury severity requires intracranial pressure monitoring

GCS motor score �5 and at least one reactive pupil GCS motor score of 2–5 with no eye-opening and at least one
reactive pupil

CT scan showing intracranial abnormality consistent with CT scan showing intracranial abnormality consistent with trauma
trauma (CT class �2) (CT class �2)

Hemodynamically stable after resuscitation (systolic blood Hemodynamically stable after resuscitation (systolic blood pressure
pressure �90 mmHg) �100 mmHg)

Female patients should be of non-childbearing potential or Female patients should be of non-childbearing potential or must have
must have a negative pregnancy test a negative pregnancy test

Witnessed informed consent from legally responsible represen- Patient has an informed consent form signed by either next of kin or 
tative and obtained according to national or local legislation legally acceptable representative. Informed consent obtained

according to national or local legislation

Exclusion criteria

Head injury owing to a gunshot wound to the head Head injury owing to a penetrating foreign object

Severe injury to the cervical spinal cord Any spinal cord injury

Major extracranial injuries causing continuous bleeding and likely to
require transfusion of more than 5 blood units within the first 12 h 
after injury

Coma owing to pure epidural hematoma with an initial GCS score of �12

Known or CT evidence of previous major cerebral damage

History of unstable cardiac, pulmonary, or hepatic disease, Any severe concomitant condition (e.g., cancer, hematological, renal,
including an acute myocardial infarction, within the past 3 mo; hepatic, or coronary disease) or chronic disorder (e.g., psychiatric
history of clinically significant renal impairment; pre-existing disorder) that can be ascertained at the time of admission
condition resulting from a psychiatric, neurological,
or other medical disorder

Coma suspected to be primarily due to causes other than head
injury (e.g., drug overdose)

Receipt of an experimental drug within 4 wk before current injury Receipt of an experimental drug within 4 wk before current injury

Admission of study drug is not possible within 12 h of injury Admission of study drug is not possible within 6 h of injury

Suspected inability to obtain complete 6 mo follow-up



Characteristics of Screened Patients and
Comparison to Enrolled Patients

The age distribution of the screened patients in both trials
was remarkably similar, with the highest incidence in the group
aged 20 to 40 years (Fig. 2). Comparisons between countries in
the dexanabinol trial showed considerable differences in

patient characteristics (Table 4). Differences were substantial for
the percentage of indirect transfers and for the severity of TBI.
The percentage of indirect transfers varied from 19% in the
Netherlands to 71% in the United Kingdom. More mass lesions
were reported in patients indirectly transferred (48 versus 30%).
In the United States, more patients (22%) were admitted to an
intensive care unit (ICU) with mild TBI (GCS score, 13–15) than
in Europe (5%), Israel (4%), and Australia (3%). The frequency
of an absence of motor response on admission varied from 22%
in the United States to 66% in Austria. Overall, 2185 patients
(34%) were reported not to have a motor response. The absence
of motor response was combined with abnormalities of pupil-
lary reactivity in 45% of these patients. In the SAPHIR study,
970 screened patients (27%) did not have a motor response
when admitted to hospital.

Differences in the distribution of the characteristics between all
screened patients and the enrolled subpopulation are summa-
rized in Table 5. These differences can largely be explained by
effects of the enrollment criteria. However, we also noted a sub-
stantial difference for sex in both trials, with a higher proportion
of women in the screened population. In both trials, the recruit-
ment rates for men were significantly greater than for women
(odds ratio, 1.44 [95% confidence interval, 1.17–1.79] for SAPHIR
and 1.55 [95% confidence interval, 1.27–1.80] for dexanabinol).
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TABLE 2. Overview of screened and enrolled patients per countrya

SAPHIR study Dexanabinol study

No. of enrol- No. of enrol-
Country No. of

No. of
led patients

Ratio of
No. of

No. of
led patients

Ratio

centers
patients

captured
enrolled/

centers
patients

captured
enrolled/

screened
on logs

screened screened
on logs

screened

Germany 14 637 92 0.144 18 1164 89 0.076

Italy 6 327 120 0.367 12 1047 148 0.141

Israel 4 931 104 0.112

Netherlands 4 261 56 0.215 7 793 73 0.092

France 3 182 20 0.110 12 749 52 0.069 

United States 15 712 42 0.059

Finland 1 338 73 0.216 2 380 92 0.242

Spain 2 117 26 0.222 3 310 77 0.248

United Kingdom 14 1681 257 0.153 5 282 10 0.035

Australia 5 226 15 0.066

Austria 1 41 0 0.000 3 166 11 0.066

Belgium 3 128 21 0.164

Denmark 2 156 16 0.103 3 100 4 0.040

Turkey 2 45 8 0.178

Poland 6 19 3 0.158

Sweden 2 104 42 0.404

Switzerland 5 322 109 0.339

Total 54 4166 811 0.195 100 7052 749 0.106

TABLE 3. Submission of screening logs and site performancea

SAPHIR study Dexanabinol study

Sites sub- Sites sub- Sites sub- Sites sub-
mitting mitting mitting mitting
�50% �50% �50% �50%
of logs of logs of logs of logs
(n � 9) (n � 45) (n � 21) (n � 79)

No. enrolled 87 837 56 805

Average enroll- 0.56 1.0 0.21 0.46
ment/mo

Missing outcome 3 (3%) 5 (1%) 3 (5%) 7 (1%)

Mortality 15 (18%) 197 (24%) 17 (30%) 128 (16%)

a SAPHIR, Salzburg Atherosclerosis Prevention Program in Subjects at High Individual Risk.

a SAPHIR, Salzburg Atherosclerosis Prevention Program in Subjects at High Individual
Risk.



DISCUSSION

Full disclosure of the number of patients considered for ran-
domization into a trial and reasons for exclusion is advocated
in the CONSORT statement (15). The intent is to permit full
transparency regarding the possibility of selection bias in ran-
domization and to provide insight into the generalizability of
findings. To meet these objectives in head injury trials, the
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FIGURE 1. Cumulative effects of different enrollment criteria on recruit-
ment. SAPHIR, Salzburg Atherosclerosis Prevention Program in Subjects
at High Individual Risk; CT, computed tomography. Asterisks indicate
the number of enrolled patients captured on screening logs.

FIGURE 2. Age distribution for patients screened for the SAPHIR and
dexanabinol studies.

a Time inj-adm, time interval between injury and admission; IQR, interquartile range; GCS, Glasgow Coma Scale; GCS M, GCS motor score.

TABLE 4. Country-specific differences in characteristics of patients screened for the dexanabinol triala

Indirect Time Age Male GCS GCS Mass
Country

Sample
transfer inj-adm 

Age Age
>50 yr sex 13– M � 1 lesion

size
(%) (median)

(median) IQR
(%) (%) 15 (%) (%) (%)

Germany 1164 31 1h 55m 43 27–63 40.1 66.7 9.2 52.3 37.3

Italy 1047 38 2h 04m 36 24–59 32.6 78.6 4.5 25.8 45.1

Israel 931 34 1h 15m 27 18–51 25.1 74.6 4.2 22.6 27.5

Netherlands 793 19 1h 15m 36 21–55 30.5 76.8 9.5 35.8 31.8

France 749 50 4h 50m 34 21–51 25.8 78.5 1.8 31.1 27.4

United States 712 28 2h 19m 36 22–49 22.8 76.5 22.2 22.0 19.9

Finland 380 37 1h 52m 47 31–62 43.7 76.6 0.5 36.9 72.1

Spain 310 22 1h 29m 32 23–50 24.8 79.9 1.0 34.3 28.9

United Kingdom 282 71 6h 00m 39 23–54 30.1 76.2 2.0 29.0 63.3

Australia 226 57 4h 01m 30 20–46 18.9 81.6 3.8 34.9 29.8

Austria 166 41 2h 20m 47 26–63 42.4 77.7 8.8 65.6 47.8

Belgium 128 41 2h 48m 34 21–54 29.4 76.2 14.0 14.3 35.9

Denmark 100 61 4h 30m 39 27–57 33.0 70.0 0.0 50.0 59.7

Turkey 45 31 1h 00m 26 16–41 17.8 82.2 2.6 50.0 27.3

Poland 19 37 4h 30m 42 31–55 33.3 84.2 0.0 5.6 70.6



European Brain Injury Consortium developed screening logs to
aid in the collection and reporting of data from all head injury
patients screened for recruitment to a trial. In the two trials
reported, screening logs were submitted on a voluntary basis to
the European Brain Injury Consortium coordinating center. The
data were collected “off protocol” because the inclusion of col-
lection of screening logs within the trial protocol would,
according to good clinical practice guidelines, necessitate a
request for informed consent from all screened patients. Data
were fully anonymized without any specific patient identifiers
and only pertained to observational data to prevent violation of
ethical principles or conflict with privacy regulations. As a vol-
untary effort, the submission rates of 77 and 79% in the trials
are extremely pleasing. Nevertheless, the absence of 21 to 23%
of the required logs is a limitation of the study.

In the dexanabinol trial, we observed a higher rate of submis-
sion of logs in the centers in the United States (88%) than in
European sites (76%), but data were less complete, reporting,
for example, only age ranges and omitting the date or time of
admission. The United States centers joined the study in June
2003, after the institution of the Health Insurance Portability
and Accountability Act regulations, and many United States
investigators thought that reporting full data on the screening
logs would violate the principles of privacy legislation as out-
lined in the Health Insurance Portability and Accountability
Act regulations (12). Other investigators have also stressed this
unintended adverse effect of Health Insurance Portability and
Accountability Act regulations (4).

We noted a clear association between a low submission rate
of screening logs and a low recruitment rate. Monitoring site
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a SAPHIR, Salzburg Atherosclerosis Prevention Program in Subjects at High Individual Risk; GCS, Glasgow Coma Scale; CT, computed tomographic.

TABLE 5. Comparison of screened and enrolled patientsa

SAPHIR study Dexanabinol study

Screened Enrolled Screened Enrolled
(n � 4166) (n � 924) (n � 7052) (n � 861)

Referral (no.) 6811 861

Direct admission 415 (45%) 4357 (64%) 675 (78%)

Secondarily referred 508 (55%) 2454 (36%) 186 (22%)

Sex (no.) 3691 919 7034 861

Male 2857 (77%) 738 (80%) 5310 (75%) 704 (82%)

Age (no.) 3674 924 6681 861

Median 34 31 36 33

Range 0–94 12–76 1–99 16–66

Interquartile range 21–53 22–46 22–56 23–45

Admission GCS motor score (no.) 3483 920 6391 846

1: no response 970 (27%) 142 (16%) 2185 (34%) 3 (�1%)

2: abnormal extension 315 (9%) 123 (13%) 686 (11%) 109 (13%)

3: abnormal flexion 365 (11%) 144 (16%) 656 (10%) 191 (23%)

4: flexion withdrawal 565 (16%) 224 (24%) 1008 (16%) 271 (32%)

5: localizing 884 (25%) 287 (31%) 1368 (21%) 272 (32%)

6: obeying commands 384 (11%) 0 488 (8%) 0

CT classification (no.) 2914 918 6142 839

1: no abnormalities 426 (15%) 39 (4%) 607 (10%) 14 (2%)

2: diffuse injury 678 (23%) 355 (38%) 2287 (37%) 409 (49%)

3: diffuse injury + obliteration 325 (11%) 143 (16%) 704 (11%) 200 (24%)
basal cisterns

4: shift, no mass lesion 107 (4%) 23 (3%) 285 (5%) 55 (6%)

5: any mass lesion 1378 (47%) 358 (39%) 2259 (37%) 161 (19%)

Pre-enrollment hypoxia (no.) 3368 854 6228 846

Present 842 (25%) 110 (13%) 1306 (21%) 210 (25%)

Pre-enrollment hypotension (no.) 3389 857 6246 845

Present 695 (21%) 128 (15%) 1212 (19%) 127 (15%)



performance is a routine procedure during clinical trials, but
the relatively low enrollment rate in TBI trials, resulting from
the strict enrollment criteria, impedes assessment of a center.
The association observed between low submission rate of
screening logs and performance could be useful in pointing to
the need for close monitoring of a site.

Detailed analysis of the patients excluded from randomiza-
tion showed that over 98% of patients in both trials had been
excluded appropriately, and few patients (191 in the SAPHIR
study and 137 in the dexanabinol trial) were identified who had
potentially been missed for enrollment mostly owing to logis-
tical reasons (e.g., failure to contact study personnel). These
patients represent only 5 and 2% of screened patients, respec-
tively; at the same time, they equate to 21 and 16%, respec-
tively, of the total number of patients enrolled. The inclusion of
these patients would have shortened the duration of the trials
by at least 4 months and probably even more if we take into
account that approximately 21% of the required logs were not
submitted. From an economic perspective, efforts to improve
local study organization in order to further reduce the number
of patients missed for enrollment could be very cost-effective.

Effects of Enrollment Criteria
Clinical trials in head injury patients generally apply strict

enrollment criteria to target a homogeneous population of pa-
tients who are judged to have strong potential to benefit from
the intervention under evaluation. This approach enhances the
prospect of detecting any difference consequent upon the new
treatment, but it limits recruitment and compromises the gen-
eralizibility of findings. The effect of strict enrollment criteria
on recruitment and on the resulting selection of patients has not
been reported previously. We observed substantial effects of
the enrollment criteria on recruitment. The enrollment rate and
the ratio of enrolled to screened patients was considerably
lower in the dexanabinol study than in the SAPHIR trial,
reflecting more restrictive enrollment criteria. Although we
confirmed that enrollment criteria were used appropriately, we
observed differences in characteristics between screened and
enrolled patients. In general, enrolled patients were admitted
sooner and were younger, with male patients overrepresented,
and mass lesions were noted less frequently.

In TBI trials, patients over the age of 65 years and those with
an absent motor score are generally excluded from the trial
population because they constitute only a minority of TBI
patients and their prognosis is worse. Our data, however, indi-
cate that a substantial proportion of a sample of patients admit-
ted to the ICU with neurotrauma is over 65 years of age (15%).
Other studies have demonstrated an increased incidence of TBI
and admission to the ICU in elderly patients (8–11).

We noted a higher incidence of an absent motor score in
screened patients than has been observed in previous series,
and we suspect that the current policy of early sedation and
paralysis induced during resuscitation at the scene of the acci-
dent by emergency medical teams caused a falsely absent
motor score in many cases. Other studies have likewise empha-
sized the importance of the effects of sedation and paralysis on

assessments of the motor score (1, 3, 16, 18), and a recent meta-
analysis has shown a less poor outcome in patients with an
absent motor score compared with those with an extensor
response (14). These observations cast doubts on the validity of
an absent motor score as an exclusion criterion in TBI trials.

The difference in sex ratio between screened and enrolled
patients was surprising and very similar in both trials. The
observed difference may partially be explained by differences
in age distribution, as the male preponderance decreases with
increasing age. Alternatively, some reluctance of investigators
to enroll female patients of childbearing potential into trials
may have contributed to this difference.

We observed a greater number of patients with mass lesions in
the screened population compared with enrolled patients in both
trials. Detailed analysis of patients screened for participation in
the dexanabinol trial showed a clear relation between the preva-
lence of mass lesions and a greater proportion of patients indi-
rectly transferred. These differences reflect aspects of local
trauma organization with a much more selective admission pol-
icy in countries with high rates of indirect transfers, such as in
the United Kingdom (Table 4).

Generalizability of Findings
The relatively low ratio of enrolled to screened patients casts

some doubts on the generalization of findings toward the over-
all population of TBI patients admitted to ICUs in participating
centers. What is the value of a new treatment if it has only
been tested in 10 to 20% of the population, in particular if this
is not a random selection, or not targeting a specific mechanism
known to be active in an individual patient? To the contrary, it
may be argued that it would make little sense to use an inva-
sive and possibly risky treatment in patients with an excellent
prognosis or to test the efficacy of a new treatment in patients
considered nearly unsalvageable. The principle of the concept
to decrease heterogeneity and to exclude patients with an
extreme prognosis from trials remains, in our opinion, valid.
Defining an appropriate target population by prognostic risk
may, however, be better performed on combinations of predic-
tors (prognostic models) than on individual characteristics. Of
particular concern is the observation that the selective admis-
sion policy used in some centers induces a different constitu-
tion of the patient population, with a larger percentage of
patients with mass lesions requiring intracranial surgery. From
a trial perspective, this means that the selection of countries
and sites participating in a trial will influence the constitution
of the patient population; diffuse injuries will be more common
in countries with high rates of primary referrals, and focal
pathology will be more frequent in countries with more
patients indirectly transferred.

These observations illustrate how the potential for selection
bias may creep into even a well-designed clinical trial as the
result of factors outside the control of investigators, and they
highlight the importance of the CONSORT statement. The
observations are also highly relevant to the issue of the relative
merit of a focused Phase III trial versus a mega-trial in TBI. The
concept of a mega-trial is that the presence of considerable het-
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erogeneity, in both patient characteristics and patient manage-
ment, is inevitable and adopts the simple strategy of recruiting
such a large sample size that a treatment “signal” can still be
detected relative to the background noise. In contrast, conven-
tional TBI trials control and adjust for background noise as
much as possible, either by applying strict enrollment criteria
or by using covariate adjustment (7). Some investigators have
doubted the practicability of a mega-trial in TBI, but the
Corticosteroid Randomisation After Significant Head Injury
trial has demonstrated the feasibility of this approach (5, 17). It
should, however, be recognized that the Corticosteroid
Randomisation After Significant Head Injury trial investigated
the efficacy of a drug (methylprednisolone) that was believed,
on the basis of long and widespread use, to have a well-estab-
lished safety profile. Whether a mega-trial is feasible for newer
neuroprotective agents for which insufficient safety data are
available remains questionable. Further methodological
research is required to determine the relative merits of a mega-
trial versus conventional focused trials in TBI. By definition, a
mega-trial will have greater generalizability than conventional
focused trials.

CONCLUSIONS

We conclude that screening logs form an important tool in
randomized clinical trials and are essential to reporting data
according to the CONSORT guidelines. Compliance in submit-
ting screening logs is related to other aspects of center per-
formance. Information collected in the screening logs should be
limited to the most important characteristics to minimize the
burden on trial staff collecting data, but it should provide ade-
quate data for analysis of appropriate exclusions, including
accurate documentation of age, time of injury, referral, time of
admission, and basic clinical and radiological characteristics.

The strict enrollment criteria for TBI trials may have had an
adverse effect on recruitment. Characteristics of patient popu-
lations in different centers and countries are influenced by
aspects of local trauma organization. The differences in patient
characteristics between screened and enrolled patients and the
observed differences between countries affect the generaliz-
ability of results of focused trials in TBI.
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trials through their meticulous examination of the data and method-
ology of past trials.

Screening logs have generally been used before the initiation of TBI
studies to assess center volume for the pathology in question, thereby
identifying likely high volume centers for potential patient enrollment
and establishing a study accrual timeline. The information presented in
this study indicates that such logs can be very useful as a study qual-
ity assessment and validity tool.

It is very interesting that there was a two-fold increase in patient
enrollment in centers most compliant with screening log submission.
One certainly has to wonder if such attention to detail carried over to
the clinical care of TBI in these centers, yet another area of uninten-
tional bias potentially affecting outcome.

Although the information presented is important to consider in
future trial designs, there are several caveats. There was no source
verification of the screening data. Although such is understandable
given the sheer volume and the resources available for conducting
these trials, unfortunately we have no way of assessing the potential
for significant noise to signal ratio in this data. In addition, both of the
clinical trials examined in this study were undertaken before the
enhanced protection of an individual patient’s healthcare data. Given
current constraints in this regard, subsequent screening logs will be
able to capture significantly less information, which may make them
significantly less useful.

Jack E. Wilberger
Pittsburgh, Pennsylvania

These highly respected neurotrauma researchers have done a nice job
in conducting and reporting this investigation. A related issue is the

growing interest in including only specific types of traumatic brain
injury patients in some trials. For example, a patient with a large acute
subdural hematoma and another patient with diffuse axonal injury
who both have a Glasgow Coma Scale score of 7 might be enrolled in
the same clinical trial, but their underlying pathophysiology and treat-
ment might be very different. An investigational treatment designed to
help one of these patients may not help the other, thus making it coun-
terproductive to enroll the other patient. If future TBI trials become

more and more specific about the types of patients they enroll, the les-
sons of this article will become even more important.

Alex B. Valadka
Houston, Texas

This article represents a distillation of data from two large head
injury trials in which 10 and 20% of the patients screened, respec-

tively, were actually enrolled into the trial. It is a careful technical
analysis of the variables collected which shows substantial intercoun-
try and intercenter variability. The conclusions of the data are very
important for construction of clinical trials in severe TBI, and the
authors and the IMPACT group as a whole should be congratulated.
The ability of the IMPACT group, a National Institutes of Health-
National Institutes of Neurological Disorders and Stroke-funded inter-
national group of neurotrials specialists and statisticians, to obtain the
original data sets, from approximately eight major neurotrauma trials,
both industry- and National Institutes of Health-funded, is a unique
achievement. (For an overview of the achievements of the “IMPACT
group,” the reader should review J Neurotrauma:24, 2007, in which
multiple studies from the group are presented.) In this study, it is
especially impressive that only 5 and 2% of the patients in the
Salzburg d-CPP-ene and dexanabinol trials, respectively, were lost to
enrollment due to logistical factors such as unavailability of the drug
or coordinators. As the authors point out, the country-specific referral
biases seen in these large trials provide a data base upon which to
assess neurotrauma care. For example, in the United Kingdom, most
patients are secondarily referred to neurosurgical centers, so that focal
mass lesions are more common in the trial patients and referral times
were much longer (6 hr versus 2 hr 19 min) in the United States,
whereas only 28% of patients were secondarily referred.

Contributions from this large National Institutes of Neurological
Disorders and Stroke-funded mega database, with more than 10,000
patient records available, if judiciously analyzed, could yield one of the
most powerful sources of leverage to alter patterns of neurotrauma
care worldwide and could also yield better clinical trial design.

Ross M. Bullock
Miami, Florida
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