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[Ann Emerg Med. 2012;59:469-470.]

If you haven’t read the related commentary on
anticoagulated head-injured patients, start there.1 This is a
necessary addendum to that piece. Since that commentary
was put into the Annals article queue, a large high-quality
study of head-injured patients2 completed the review process.
It adds substantial evidence on the risk of both immediate
and delayed intracranial hemorrhage for anticoagulated head-
injured patients. Indeed, the profusion of data added in this
issue of Annals provides some conclusiveness to the question
of how we should be managing such patients, particularly
those with normal initial computed tomography (CT) scan
results. To top it off, we are provided with the first rigorous
evidence that we should scan head-injured patients who are
receiving clopidogrel.

The work by Nishijima et al2 roughly doubles the number
of previously studied CT results for head-injured patients
receiving warfarin. It quadruples the number of such patients
investigated for delayed hemorrhages. Furthermore, the
study was conducted in a mix of community and academic
centers and was thoughtfully designed so its conclusions
could apply to actual practice. When analyzed in the context
of previous reports (Table), it slightly reduces the aggregated
rate of intracranial hemorrhage found by initial CT scan and
further tightens the confidence interval for the sum of
previous reports. With the addition of these data, the

Table. Summary of intracranial hemorrhage risk in head-injured

Drug and ICH Type Source ICH/

Warfarin and immediate ICH* Table 11 158/
Nishijima2 37/
Subtotal 195/

Warfarin and delayed ICH
†

Table 21 9/
Nishijima2 6/
Subtotal 15/

Clopidogrel and immediate ICH Nishijima2 33/
Clopidogrel and delayed ICH† Nishijima2 3/

ICH, Intracranial hemorrhage; NNT, number needed to treat; CI, confidence interv
*Analysis limited by variation in study settings and designs.

†Nishijima’s numbers reflect 4 patients lost to follow-up and 1 out-of-hospital death.
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umber of anticoagulated patients needed to scan to detect
ntracranial hemorrhage is 8, which validates observations
rom the National Emergency X-Ray Utilization Study
NEXUS)-II group3 that found an identical rate (62/493;
umber needed to treat 8) in patients clinically suspected of
aving coagulopathy. (The NEXUS-II data are not included

n the Table because coagulopathy was broadly defined and
ncluded patients receiving aspirin or other nonwarfarin
rugs.) According to these considerations, this number
eeded to treat likely reflects the actual rate of traumatic

ntracranial hemorrhage if the entire population of
nticoagulated head-injured patients could be studied at
nce.

But the real news is found in the other arms of the study.
ne measured the risk of intracranial hemorrhage in head-

njured patients receiving clopidogrel. In examining the data
n the context of this and previous reports, the risk for
raumatic intracranial hemorrhage is at least as great as that
f head-injured patients receiving warfarin and may be
reater (Table). These data should compel us to scan our
ead-injured clopidogrel patients. They also provide impetus
or a similar trial of head-injured patients receiving that
ther ubiquitous antiplatelet agent, aspirin.

In addition, Nishijima’s group investigated the rate of
elayed intracranial hemorrhage after a normal initial CT
can result. Instead of admitting and rescanning their sample
f anticoagulated patients, the authors chose telephone
ollow-up, reflecting what we decided to do at my institution
or anticoagulated head-injured patients with normal initial

nts receiving warfarin or clopidogrel.

le Percentage NNT 95% CI of NNT

18 6
5 20

0 12 8 7–9
4 25
1 115
2 61 37–100

12 8 6–12
1 81 28–238
patie

Samp

896
724
1,62
224
687
911
276
243

al.
Annals of Emergency Medicine 469

http://dx.doi.org/10.1016/j.annemergmed.2012.04.017
http://annemergmed.com/content/podcast
http://www.annemergmed.com


F
w
d
b
h
s

S

F
t
r
a
o

A
r

R
1

2

3

Validation of the Dime Li
CT scan results. Most likely, they chose this method for the
same reasons we did. The cost of the alternative is simply
untenable.

In an understated testament to a tremendous effort,
Nishijima’s group was able to obtain 2-week telephone
follow-up for 926 of 930 patients with head trauma who
were receiving warfarin or clopidogrel and were discharged
after a normal CT scan result. Planned or not, the group’s
successful demonstration of an inexpensive telephone
program provides hope to institutions that are searching for a
reliable follow-up system for their own patients.

Despite the size of their sample and that they did not limit it to
head injuries that were only mild, Nishijima’s group found few
cases attributable to delayed hemorrhage. In my earlier
commentary, I surmised that for every 25 consecutive
anticoagulated head-injured patients undergoing repeated CT
scans, 1 would be found to have a delayed hemorrhage. After
adding the data from Nishijima’s group, the number needed to
rescan increased to 61. In contrast to European guidelines, these
data support the conclusion that admission and repeated scanning
are unnecessary for the anticoagulated head-injured patient with a
normal initial CT scan result. Instead, given the considerations of
risk and cost, telephone follow-up with selective rescanning is a
reasonable alternative.

So here’s a synthesis of both articles and commentaries. Scan

anyone with head trauma who is receiving warfarin or clopidogrel.
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or patients with normal initial CT scan results, ensure follow-up
ith at least a telephone call and rescan those with symptoms of
elayed intracranial hemorrhage because such hemorrhage is rare
ut real. Finally, at least in the United States, the practice of routine
ospitalization for anticoagulated patients with normal initial CT
can results is too costly to be worthwhile.
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