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Effect of Low-Intensity Acenocoumarol on Frequency
and Severity of Migraine Attacks

Elisabeth A. Wammes-van der; Heijden, PharmD; Martijn H. Smidt, MD; Cees C. Tijssen, MD, PhD;
Annelies R. van ‘t Hoff, MD; Albert W. Lenderink, PharmD; Antoine C.G. Egberts, PharmD, MD

Objective.—To investigate the effect of low-intensity acenocoumarol treatment (target INR 1.5 to 2.0) on the
frequency and severity of migraine attacks.

Background.—The positive effect of anticoagulation on migraine has been described in case reports and ob-
servational studies.

Methods.—We conducted a randomized, open, crossover study in migraine patients. After a run-in period of 8
weeks, all patients received acenocoumarol or propranolol during a period of 12 weeks and, after a washout period
of 2 weeks, propranolol or acenocoumarol during a second period of 12 weeks.

Results.—Nineteen patients fulfilling the criteria were included. In 12 patients with complete data collection,
only one good responder could be noted. In the other patients, treatment with low-intensity acenocoumarol did not
show improvement of migraine symptoms compared with the run-in period. Treatment with propranolol showed a
trend towards improvement compared with the run-in period. No serious adverse events were observed.

Conclusions.—Overall, low-intensity acenocoumarol treatment has no prophylactic effect in migraine patients.
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The drugs recommended for prophylactic therapy
of migraine show a limited effectiveness and a great
interindividual variability. In addition, some of these
drugs may cause troublesome, sometimes severe, ad-
verse effects, which can contribute to noncompliance.
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There is some evidence that a prothrombotic
tendency may be involved in the pathogenesis of
migraine.1 Positive effects of anticoagulation as mi-
graine prophylaxis have only been described in ob-
servational reports. In 1977, Thonnard Neumann
showed that administration of heparin (injected or in-
haled) reduced the frequency and severity of migraine
attacks.2 Since 1979, five case reports have been pub-
lished that described a remarkable reduction of the
frequency and severity of migraine attacks during
treatment with phenprocoumon,3 acenocoumarol,4

and warfarin.5-7 After discontinuation of the treat-
ment, the attacks returned. A patient questionnaire
study among 400 trial subjects treated with aceno-
coumarol for nonneurological indications revealed
that treatment with oral anticoagulants produced
improvement of headache in 63% of patients with mi-
graine versus 38% of patients with nonmigraineous
headache.8 Recently, an observational retrospective
follow-up study was performed, showing that treat-
ment with coumarins when compared to low-dose
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acetylsalicylic acid led to a significant reduction in the
consumption of specific abortive migraine drug use.9

The above-mentioned observational findings indi-
cate that coumarin therapy may offer beneficial pro-
phylactic effects to the migraineur. No controlled trials
have been conducted so far. Therefore we performed
a randomized, controlled, crossover study to investi-
gate the effect of low-intensity acenocoumarol ther-
apy (INR 1.5 to 2.0) on the frequency and severity of
migraine attacks compared to the run-in period and
propranolol therapy.

PATIENTS AND METHODS
Setting and Study Population.— The study started

in March 2001 at the outpatient clinic of the Depart-
ment of Neurology, St Elisabeth Hospital Tilburg, serv-
ing a catchment population of approximately 200,000
persons in the Southern part of The Netherlands. Po-
tential study patients were informed about the study
by their neurologist while consulting the outpatient
clinic of the Department of Neurology of the St Elisa-
beth Hospital or the TweeSteden Hospital in Tilburg,
by their general practitioner or local pharmacist in
the area Midden-Brabant, and by an advertisement
in the paper of the Dutch Federation of Headache
patients.

Inclusion criteria were diagnosis of migraine with
and without aura according to the criteria of the In-
ternational Headache Society (IHS), men and women
aged between 18 and 60 years, onset of migraine before
the age of 50 years, and attacks occurring three to eight
times a month during last year. Patients already had
to have tried at least one drug for migraine prophy-
laxis without sufficient effectiveness. Exclusion crite-
ria were use of other prophylactic drugs for migraine
during the study period, interval headaches not clearly
differentiated from migraine, >6 interval headaches
per month, overuse of analgesics, ergotamin or trip-
tans, use of estrogens for <6 months, hypersensitiv-
ity or contraindications for coumarin derivatives or
propranolol, use of heparin or low molecular weight
heparin during the study period, use of any drug
that inhibits the platelet aggregation (eg, nonsteroidal
anti-inflammatory drugs (NSAIDs), (low dose) as-
pirin, selective serotonin reuptake inhibitors (SSRIs),
clopidrogel, dipyridamol), pregnancy, lactation, in-
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Fig 1.—Study design.

ability to maintain adequate birth control, increased
risk of bleeding (history of, or current hemostatic or
platelet disorder, thrombocytopenia (platelet count <

120,000/µl), thrombopathy, cerebrovascular accident
(CVA), gastrointestinal bleeding), decreased renal or
hepatic function, hypertension, recent myocardial in-
farction, or diabetes mellitus type I or II.

The Ethics Committee for medical research of the
St Elisabeth Hospital approved the study protocol. All
patients had to give written informed consent before
enrollment.

Study Design.—We conducted a randomized, open,
crossover study (Figure 1). Patients who fulfilled the
inclusion criteria were allocated to treatment accord-
ing to a randomization procedure with five consecutive
blocks of six patients (three with acenocoumarol dur-
ing first period, three with propranolol during first pe-
riod). Throughout the study period, the patients kept
diary cards on which they recorded the characteristics
of their migraine attacks. Patients started with a run-
in period of 8 weeks, followed by the first treatment
period of 12 weeks during which acenocoumarol (INR
1.5 to 2.0) or propranolol was used. Propranolol (re-
tard capsule) was started with a dosage of 80 mg once
daily, if possible increased to 80 mg twice daily after
2 weeks. After a washout period of 2 weeks, the sec-
ond treatment period of 12 weeks followed. Patients
visited the neurologist or study nurse once a month
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1 one of the twelve patients discontinued treatment with acenocoumarol (second treatmend period) after ten 
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Fig 2.—Trial profile—one of the 12 patients discontinued treatment with acenocoumarol (second treatment period) after 10 weeks.

throughout the study period. During treatment with
acenocoumarol, the INR was measured at least once
every 2 weeks at the Thrombosis Services. Patients
were allowed to use triptans and acetaminophen for
symptomatic treatment.

Primary end-point variable was the intra-
individual change in the number of migraine attacks
per month during the treatment period with aceno-
coumarol compared to the run-in period. Secondary
end-point variables were intra-individual changes in
the number of hours with migraine and defined daily
doses (ddd) of triptans; comparison with propranolol;
adverse events (especially bleeding); and preference
of the patient.

A reduction in attack frequency compared to the
run-in period of ≥50% was considered to be clinically
relevant. Assuming at least three attacks per month
during the run-in period and a standard deviation of

two, which is the extreme estimate for a crossover
trial,10 with a given power of 90% and α = 5%, 21
evaluable patients were needed to detect the defined,
clinically considered reduction in attack frequency. An
interim analysis was done after 12 patients.

Statistical Analysis.—The Wilcoxon signed rank test
was used to compare end-point variables with the run-
in period and the treatment period with propranolol.
Treatment periods were considered to be statistically
significantly different if P < .05. The statistical package
SPSS for Windows (version 10.0) was used for data-
analysis.

RESULTS
Since March 2001, 46 candidate patients were

seen at the outpatient clinic of the Department of
Neurology (details are provided in Figure 2). Up to
November 2002, 18 women and 1 man were included
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Table 1.—Baseline Characteristics (n = 12)

Mean age in years (range) 41.5 (24–59)
Gender (men/women) 0:12
Migraine with aura 4
Migraine without aura 8

migraine attack (range)
Mean age of first 18.5 (8–33)

migraine attack (range)
Mean duration of migraine 23.0 (6–39)

in years (range)
Mean attack frequency per month during 3.6 (2–7.5)

the run-in period (range)
Mean hours with migraine per month 87 (28.5–228.5)

during the run-in period (range)
Mean ddd triptans per month 6.8 (1.5–13)

during the run-in period (range)

who fulfilled all criteria. The main reason for exclusion
of other patients was medication overuse (n = 12). Of
these 19 patients, 2 patients discontinued during the
baseline period for private reasons. One patient dis-
continued during her first treatment period with pro-
pranolol because she became pregnant. Four patients
discontinued during the treatment period with aceno-
coumarol. In three of these patients, the reason for
discontinuation was no improvement of migraine af-
ter 3, 6, and 7 weeks of treatment with acenocoumarol.
The fourth patient discontinued after 4 weeks of treat-
ment with acenocoumarol for private reasons. Twelve
patients completed the study. Mean age was 41.5 years
(range 24 to 59). Four patients had migraine with aura,
eight patients had migraine without aura (Table 1).

The interim analysis pointed out that it was not
possible to reach statistically significant improvement

Table 2.—Intra-individual Change in 12 Patients During the Run-In Period (Mean per Month During 8 Weeks) Compared With
the Last 4 Weeks (Week 9 to 12)∗ of the Treatment Period With Acenocoumarol and the Last 4 Weeks of the Treatment Period

With Propranolol

Acenocoumarol Propranolol

Mean Change (%) (Range) P Value Mean Change (%) (Range) P Value

Attack frequency per month† +18.3 (−78–200) 0.42 −22.0 (−100–67) 0.14
Hours with migraine per month +7.2 (−84–129.5) 0.88 +27.7 (−100–114) 0.14
ddd triptans per month +11.4 (−90.5–140) 0.58 −31.6 (−100–166.7) 0.08

∗One patient discontinued treatment with acenocoumarol after 10 weeks. For this patient the efficacy parameters of week 7 to 10
were used for the analysis.
†A migraine attack treated successfully with medication but with relapse within 24 hours counts as one attack.

for low-intensity acenocoumarol treatment compared
with the run-in period with the calculated number of
21 patients. Therefore the trial was discontinued pre-
maturely.

Treatment with low-intensity acenocoumarol did
not show improvement of migraine symptoms com-
pared with the run-in period (Table 2). A reduction
of at least 50% (for attack frequency, hours with mi-
graine and ddd triptans) was seen in two patients
during acenocoumarol treatment compared with the
run-in period. However, only one of these patients
experienced this improvement herself and preferred
low-intensity acenocoumarol therapy.

Treatment with propranolol showed a not sta-
tistically significant improvement compared with the
run-in period (Table 2). In comparison with the run-
in period, a reduction of at least 50% was seen in
five patients for attack frequency and hours with mi-
graine and seven patients for ddd triptans during treat-
ment with propranolol. Six patients preferred to con-
tinue with propranolol prophylaxis at the end of the
trial.

Comparison of the treatment period with aceno-
coumarol to the treatment period with propranolol
showed a (not statistically significant) deterioration of
migraine to the disadvantage of acenocoumarol. Mean
intra-individual changes of +1.4 attacks per month (P
= .08), +24.2 hours with migraine per month (P =
.14), and +2.8 ddd triptans per month (P = .10) were
observed.

No serious adverse events were observed
(Table 3).
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Table 3.—Adverse Events in Migraine Patients Treated With
Acenocoumarol and Propranolol

Acenocoumarol Propranolol
(n = 12) (n = 12)

Menorrhoea 5 –
Hematoma after injection 1 –
Nose bleeding 1 –
Fatigue 1 7
Dizziness – 2
Bradycardia (≤56 per minute) – 1
Cold/tingling extremities – 5
Nightmares/restless sleeping – 4
Weight gain – 1

COMMENTS
During treatment with low-intensity aceno-

coumarol, only 1 of 12 patients experienced a clini-
cally relevant improvement of migraine compared to
the run-in period. No major bleedings occurred.

In designing this study, we faced a major ethical
dilemma, namely answering the question whether a
better quality of life and new knowledge about tar-
gets for the development of drugs for migraine pro-
phylaxis on the one hand weighs against the risk of
major bleeding complications in patients with a dis-
abling though not life-threatening disease on the other
hand.

Major bleeding is the most important complica-
tion of coumarin therapy. From several studies regard-
ing this subject, it is possible to estimate the risk of
bleeding complications during anticoagulation ther-
apy. Using the results of a study that investigated
the frequency of bleeding complications in patients
treated by the Leiden Thrombosis Service in The
Netherlands,11,12 we calculated that the probability to
observe one major bleeding in our study is maximal
0.06%. Although often perceived differently, this risk
is in the same order of magnitude as serious com-
plications with the chronic use of NSAIDs. The risk
is probably further reduced by exclusion of high-risk
patients, a low-target INR, and strict control of the
INR. As is common in The Netherlands, there was
continuous surveillance of possible interactions with
co-medication. Based on these considerations and the

severity of migraine of the included patients, we felt it
justified to perform the study.

The guidelines for controlled trials of drugs in mi-
graine recommend to perform double blind placebo
controlled trials for migraine prophylaxis.13 For prac-
tical difficulties, as for example 3-months INR control
during placebo treatment requiring unnecessary vena-
punctures and placebo dosage advices, we chose to set
up an open crossover study. Furthermore, we chose
a comparison with baseline as our primary end point
and as base of our sample size calculation. Given the
limited observational evidence concerning anticoagu-
lants and migraine, we considered a small trial more
justified. A trial to prove equivalence with propranolol
requires far more patients.

It was hard to find eligible patients, largely de-
pending upon the strict inclusion and exclusion criteria
that were maintained. For instance, 22% of the patients
did not use properly a prophylactic drug for migraine
before. Another 26% of the patients used analgesics
and triptans excessively; this group is not suitable for
drug trials in migraine prophylaxis.13 Due to the small
number of patients who completed the trial, the results
did not reach statistical significance.

During treatment with acenocoumarol, we did not
observe the expected placebo response of about 30%.
Though we cannot explain this observation, it does not
influence the interpretation of our results.

Contradictory to previous observational findings,
no improvement of migraine symptoms was observed
during use of acenocoumarol compared to baseline.
It remains unclear whether the low-target INR (1.7)
plays part in this. It may also be that only in a subgroup
of migraine patients, symptoms are reduced by treat-
ment with anticoagulants. This theory is supported
by the observation of Cuadrado who mentioned im-
provement of intractable headache or migraine during
treatment with low molecular weight heparin or war-
farin in patients with the antiphospholipid syndrome
(APS).14,15 Secondly, four migraine patients were de-
scribed who all had thromboembolic risk factors, with
a self-reported strong reduction of their migraine
during previous therapeutic use (INR 2.5 to 4.0) of
anticoagulants. In two patients, both with Factor
V Leiden heterozygosity, the attack duration in
hours reduced by 84% and 73%, respectively, during
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treatment with low-intensity acenocoumarol treat-
ment.16 Furthermore, there is evidence that migraine
in patients with a right-to-left shunt (RLS) might im-
prove after closure of the atrial defect or after antico-
agulant therapy.17-19

Thromboembolic tendency is not the only possi-
ble target for anticoagulants in migraine prophylaxis.
Inhibition of the production of nitric oxide (NO), a
molecule that seems to be involved in the initiation
and maintenance of migraine attacks,20,21 is another
postulated mechanism for this action. The oral antico-
agulants phenprocoumon and dicoumarol inhibit the
production of NO.22

It is unclear to what extent the low-target INR
is responsible for our results. The question remains
whether anticoagulation may still be a suitable form
of migraine prophylaxis in a selected group of pa-
tients, such as patients with coagulation disorders or
RLS.

In conclusion, low-intensity acenocoumarol treat-
ment is not generally applicable as migraine prophy-
laxis. The mechanism behind the positive effects in in-
dividual patients needs elucidation.
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