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Objective This study aimed to investigate the relationship between abnormal intracranial find-
ings on brain computed tomography and antiplatelet or anticoagulant use in patients with non-
traumatic headache in the emergency department (ED).

Methods This was a single-center prospective observational study of patients admitted to the
tertiary ED with complaints of nontraumatic headache between May 1, 2016 and September 1,
2016. Anticoagulant or antiplatelet drug use by the patient was recorded. Brain computed to-
mography (CT) results were categorized into two groups, abnormal results (CT positive) and no
pathologic results (CT negative), and compared. The CT positive group included any pathological
signs in the brain and the negative group was considered a normal read. A logistic regression
analysis was used for evaluating the association of antiplatelets and anticoagulants with abnor-
mal CT findings.

Results Of the 837 patients with nontraumatic headaches, 157 (18.8%) patients who underwent
brain CT scanning were included. The mean age of the patients was 44.4+ 16.7 years. Eighty-
eight (56.1%) of the patients were women. Of the 29 (18.4%) patients using antiplatelets or an-
ticoagulants, 16 (55.2%) were in the CT positive group. There was a statistically significant dif-
ference between both groups in terms of drug use compared to the CT negative group (P<0.001).
Factors affecting CT results were examined in logistic regression analysis and a statistically sig-
nificant difference was found in the detection of positive results in antiplatelet or anticoagulant
drug users (adjusted odds ratio, 2.478; 95% confidence interval, 1.006-6.102; P=0.048).

Conclusion The use of antiplatelets or anticoagulants in patients admitted to the ED with non-
traumatic headache is associated with an increased risk of abnormal intracranial results in brain
CT.
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What is already known

Capsule
Summary

ache situations in the emergency department.

What is new in the current study

The approach to nontraumatic headache in the emergency department is focused on recognizing those at risk of rapid
deterioration, morbidity, and mortality. Noncontrast computed tomography is used to quickly recognize high-risk head-

We found that the use of antiplatelets or anticoagulants in patients admitted to the emergency department with non-
traumatic headache is significantly associated with abnormal intracranial results on brain computed tomography.

INTRODUCTION

Patients with nontraumatic headaches have an important place
in emergency room admissions.' There are primary headaches
such as migraine, tension-type, cluster-type, as well as secondary
headaches that occur due to a specific cause when examined.?
The approach for nontraumatic headaches in the emergency de-
partment (ED) focuses mostly on recognizing those at risk of rap-
id deterioration, morbidity, and mortality among patients with
headaches. Thus, it is important to quickly recognize high-risk
headache situations in the ED and to offer appropriate treatment.
Benign conditions constitute the majority of causes when the
etiology of patients with nontraumatic headache is examined.®
The first step in headache management is to identify high-risk
situations. For headaches, it accounts for only 4% of high-risk head-
aches, but 10% to 149% of sudden onset headaches are thunder-
clap headaches.*® Thunderclap headache requires urgent and de-
tailed evaluation because it is associated with intracerebral an-
eurysm leakage (sentinel hemorrhage or suspected bleeding).
Antiplatelets and anticoagulants are commonly used in treat-
ing or in the prophylaxis of many diseases in recent years. Pa-
tients using these drugs have been known to have increased risk
of intracranial injury after head trauma and worsening clinical
outcomes.® Consequently, the risk of nontraumatic headaches
due to intracranial hemorrhages (ICHs) caused by antiplatelet and
anticoagulant therapy has also increased in recent years.” There is
insufficient information on the indications in neurological imag-
ing associated with the use of these drugs in patients admitted to
the ED with nontraumatic headaches in the literature. Therefore,
neurological imaging methods in the ED should reconsider ex-
cluding the underlying life-threatening conditions in patients
presenting with nontraumatic headaches.® Noncontrast comput-
ed tomography (CT) is the most appropriate and fastest initial
imaging examination in patients presenting to the ED with head-
ache, and are the most sensitive in detecting acute ICH.>™ This
study aims to investigate the association of antiplatelet or anti-
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coagulant use on brain CT findings in patients admitted to the ED
with nontraumatic headache.

METHODS

Study design and setting

This was a single-center prospective observational study. Patients
admitted to the ED of a tertiary university hospital with nontrau-
matic headaches were included. Brain CT results with and with-
out hemorrhage findings were compared. Ethics committee ap-
proval was obtained from the ethics committee of Akdeniz Uni-
versity School of Medicine (No. 30.11.2016/617). Written informed
consent was obtained from the patients and/or their family mem-
bers.

Selection of participants

Patients > 18 years of age admitted to the ED with complaints of
nontraumatic headache between May 1, 2016 and September 1,
2016 were included in the study. Patients <18 years of age and
with a history of head trauma within the last 3 weeks were ex-
cluded. Headaches were classified according to the International
Classification of Headache Disorders before brain CT was per-
formed.? Ordering of an emergent brain CT was determined by the
emergency physician based on the patient's examination and in-
ternational guidelines.’

Data collection and processing

Triage staff and research assistants were trained on the study
protocols and collected medical, clinical, and sociodemographic
data of the patients in the standardized data form prior to CT.
Anticoagulant and/or antiplatelet drug use by the patient was
determined by the medical history and the Medula drug inquiry
system. Patients with nontraumatic headaches were categorized
according to brain CT indication after initial evaluation by the
emergency physician. All brain CT images were reported by differ-
ent radiologists with expertise in the field, and the results were
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Table 1. Baseline characteristics of patients

Nontraumatic headache with

h .
Characteristic brain CT (n=157)

Age (yr) 44.4+16.7
Sex
Male 69 (43.9)
Female 88 (56.1)
Presenting headache diagnosis
Migraine 39 (24.8)
Tension-type headache 45 (28.7)
Cluster headache 10 (6.4)
Other primary headache 23(14.8)
Secondary headaches 40 (25.5)
Antiplatelets or anticoagulants 29 (18.5)
Platelets, 10°/uL 238.6+64.5
International normalized ratio 2.03+0.86
Brain CT results
Abnormal results
Subdural hematoma 3(1.9)
Subarachnoid hemorrhage 2(1.3)
Hydrocephalus 7 (4.5)
Chronic ischemia 18 (11.5)
Mass 11 (7.0)
Sinusitis 12 (7.6)
Normal results 104 (66.2)
Discharged from ED 134 (85.4)
Hospitalized 23 (14.6)

Values are presented as mean + standard deviation or number (%).
CT, computed tomography; ED, emergency department.

recorded. Brain CT results were categorized into two groups, ab-
normal results (CT positive) and no abnormal results (CT negative),
and compared. The CT positive group included patients who had
any pathological signs on the brain CT and the negative group
was considered as patients with a normal result (Table 1).

Statistical analysis

Data analysis was conducted using IBM SPSS Statistics ver. 20.0
(IBM Corp., Armonk, NY, USA). Categorical data were expressed as
numbers and percentages and continuous variables were expressed
as means and standard deviations. Chi-square test was used to
compare categorical variables and the McNemar test was used
for continuous data. A logistic regression analysis was performed
to examine the association of independent variables with brain
CT. A P-value less than 0.05 was considered significant.

RESULTS

Between May 1, 2016 and September 1, 2016, 866 patients with
headaches admitted to the ED were examined (Fig. 1) We includ-
ed 837 patients in the study after 29 patients were excluded due
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866 Patients screened

29 Excluded patients
Patients admitted with
traumatic headache

837 Study patients

680 Patients without
brain CT

157 Patients with
brain CT

128 Patients without
antiplatelets or
anticoagulants

29 Patients with
antiplatelets or
anticoagulants

16 Patients 13 Patients 37 Patients 91 Patients
with without with without
abnormal abnormal abnormal abnormal
findings finding findings findings

Fig. 1. Study flow chart.

to history of head trauma within the last three weeks. Of the pa-
tients included, 537 (63.4%) were female. The patient mean age
was 40.2 years, and the median age was 38.0 years. Sixty-seven
of these patients were using antiplatelets or anticoagulants. Of
those 67 patients (8.0%), 28 were using aspirin, eight were using
clopidogrel, two were using low molecular weight heparin, one
was using unfractionated heparin, 11 were using warfarin, three
were using a new generation of anticoagulants (two were using
rivaroxaban, one was using apixaban), six were using aspirin+
clopidogrel, three were using aspirin+warfarin, one was using low
molecular weight heparin+warfarin, one was using aspirin-+tica-
grelor, and two were using aspirin+unfractionated heparin. Brain
CT was requested for 128 of patients not using antiplatelets or
anticoagulants and 29 of patients using these drugs. Of the 837
patients, 157 (18.8%) underwent brain CT scanning upon direc-
tion of an emergency physician (Fig. 1). Patients who had brain
CT scanning were then analyzed. The mean age of these patients
was 44.4+ 16.7 years. Among them, 88 patients (56.1%) were fe-
male. There were 39 patients (24.8%) with migraine headache,
45 (28.7%) with tension headache, 10 (6.4%) with cluster head-
ache, 23 patients (14.8%) classified with other primary head-
aches, and 40 (25.5%) were classified as secondary headache
(Table 1). Of the patients screened for brain CT with the decision
of an emergency physician, 29 (18.4%) were using antiplatelets
or anticoagulants. ICH was detected in two patients (0.01%) who
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Table 2. The association of antiplatelet or anticoagulant drug therapy
with imaging results and discharge

Total  CT positive CT negative
(n=157) (n=53) (n=104)

Antiplatelets or anticoagulants 29 (18.5)  16(30.2) 13 (125) <0.001
therapy

Variable P-value

Without antiplatelets or 128 (81.5) 37(69.8) 91(87.5) <0.001
anticoagulants therapy
Discharged from ED 134 (85.4) 34(64.2) 100(96.2) <0.001

Hospitalized 23(146) 19(35.8) 4(3.8) 0.125

Values are presented as number (%).
CT, computed tomography; ED, emergency department.

were not using these drugs and three patients (0.10%) who were
using these drugs. We discharged 134 patients (85.4%) and 23
(14.6%) were hospitalized after brain CT.

The association of antiplatelets or anticoagulants with CT re-
sults, hospitalization, and discharge was examined. Of the 29 pa-
tients using antiplatelets or anticoagulants, 16 (55.2%) were in
the CT positive group. Of the 128 patients without antiplatelets
or anticoagulants, 37 (28.9%) were CT positive. There was a sta-
tistically significant difference between both groups in terms of
drug use (P<0.001) (Table 2). Regarding the patients' disposition,
100 patients (96.2%) in the CT negative group and 34 (64.2%) in
the CT positive group were discharged from the ED (P<0.001).
Factors associated with CT results were examined in logistic re-
gression analysis and a statistically significant association was
found between the detection of positive results and antiplatelet
or anticoagulant drug use (odds ratio, 2.478; 95% confidence in-
terval, 1.003-6.102; P=0.048) (Table 3).

DISCUSSION

Antiplatelet and anticoagulant drugs are commonly used in dis-
eases such as coronary artery disease, heart failure, atrial fibrilla-
tion, and stroke.' Previous studies have shown the efficacy of
these drugs, and their side effects and risks have been discussed.
The ICH rates were found to be similar in patients receiving aspi-
rin or clopidogrel (0.2% vs. 0.4%) in the clopidogrel versus aspirin
in patients at risk of ischaemic events (CAPRIE), African American
Antiplatelet Stroke Prevention Study (AASPS), and management
of atherothrombosis with clopidogrel in high-risk patients (MATCH)
studies.” In addition, the incidence of ICH was 0.3% in patients
using aspirin or aspirin+clopidogrel in the Clopidogrel for High
Atherothrombotic Risk and Ischemic Stabilization, Management,
and Avoidance (CHARISMA) study." ICH was reported in 0.10%
of patients admitted with headaches that underwent brain CT or
used antiplatelets or anticoagulants in our study.
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Table 3. Logisitic regression analysis of risk factors associated with ab-
normal CT results

Variable related to CT results OR 95% Cl P-value

Antiplatelets or anticoagulants therapy ~ 2.478 1.006-6.102 0.048

Presenting headache diagnosis

Migraine Reference

Tension type headache 1.165  0.429-3.162 0.764

Cluster headache 0.697 0.122-3.978 0.685

Other primary headache 0.851 0.240-3.014 0.803

Secondary headaches 2423 0.884-6.643 0.086
Sex, female vs. male 2.624 1.286-5.353 0.080

CT, computed tomography; OR, odds ratio; Cl, confidence interval.

.'* investigated the association of antiplatelet/

anticoagulant use with chronic subdural hematoma in the elderly

De Bonis et a

patient population. Both anticoagulant and antiplatelet use were
found to significantly increase the risk of chronic subdural hema-
toma. Furthermore, Gaist et al.'® reported that antithrombotic use
increased from 31.0 per 1,000 individuals from the general popu-
lation in the year 2000 to 76.9 per 1,000 individuals in 2015. Out
of 10,010 patients with subdural hematoma, 43.7% were shown
to be using antithrombotic drugs. Low dose aspirin, clopidogrel,
and oral anticoagulants were reported to have an increased risk
of subdural hematoma in the same study. The use of antiplate-
lets/anticoagulants was not included as an indication of neuro-
imaging in nontraumatic headache patients admitted to the ED
in the guidelines published by the American College of Radiolo-
gy.”” However, their use has been shown to be a risk factor for
spontaneous ICH and chronic subdural hematoma in most stud-
ieS.15'16

There were not enough studies in the literature investigating
the neuroimaging relationship in nontraumatic headaches using
anticoagulant/antiplatelet drugs when we conducted this study.
A recent study on neuroradiological results and etiology in non-
traumatic headaches in the ED examined 1,132 nontraumatic
headache patients and neuroimaging was performed in 303 pa-
tients and an intracranial anomaly was detected in 70 (23.1%) of
the patients who underwent imaging.'® Similarly, brain CT was
not performed in more than half of our patient population in our
study. However, it is noted that emergency physicians are more
likely to perform brain CT (43.3% vs. 16.8%) if the patient has a
history of antiplatelet/anticoagulant use. Out of 1,275 secondary
nontraumatic headaches, 369 (28.9%) underwent CT scanning
and 47 (12.7%) had intracranial pathological results within a
6-month period in another study on the application of computer-
ized decision support systems for the indication of brain CT scan-
ning for nontraumatic headaches in the ED." The rate of CT posi-
tive rate among patients using antiplatelet/anticoagulant drugs
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was 16 (55.2%) in our study. The high rate of pathological results
found in our study suggests a relationship between antiplatelet/
anticoagulant drug use and CT scanning in nontraumatic head-
aches in the ED.

The present study has limitations. First, this was a single-center
study. Second, brain CT could not be performed on all nontrau-
matic headache patients included in the study. This limitation
suggests that there may have been abnormal intracranial results
in patients without CT scan. All brain CT images were reported by
different radiologists, so this may have affected the results. Addi-
tionally, brain CT decision-making was not always determined by
the same physician. Multicenter prospective studies are required
with larger patient groups with nontraumatic headaches using
anticoagulants or antiplatelets in the ED.

The use of antiplatelets or anticoagulants in patients admitted
to the ED with nontraumatic headaches are associated with in-
creased risk of abnormal intracranial results on brain CT. It will be
beneficial to include this group of drugs in neuroimaging indica-
tions in nontraumatic headache patients.
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