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Summary. In an open pilot study 55 patients suffering
from acute stroke were treated with Flunarizine, a
calcium overload blocker, in addition to standard
therapy including diet, physiotherapy, adequate
management of accompanying disorders, and hemo-
dilution. The initial high-dose i.v. treatment (2 X 25
mg Flunarizine/day) and the subsequent oral regimen
were well-tolerated. The main side effect was slight
transient weariness. No adverse effects regarding
blood pressure, heart rate, enzymes, blood analy-
sis, renal function and, especially, no extrapyrami-
dal motor symptoms or depression were detected.
Flunarizine may be regarded as a relatively safe drug
in acute stroke. The probable beneficial effect on the
patient’s recovery will be evaluated in a multicenter
double-blind study.
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There are more cases of stroke due to arteritis than
assumed so far [11]; most cases, however, and espe-
cially those in patients below 70 years of age are due
to cardiovascular risk factors. Since it is more effi-
cient to prevent than to treat a stroke the best way to
manage the stroke problem is to reduce these risk
factors [1, 7, 9, 10, 12-15, 17-19]. However, even if
prevention were better organised, strokes would still
occur and must be treated. Hemodilution with Dex-
tran 40, still used in some countries, did not prove to
be effective in a randomized multicenter study [22].
There are some arguments that hydroxyethyl starch
might have a better effect [8], but there are no results
from controlled studies. In cases with heart failure,
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hypervolemic hemodilution may cause lung edema.
Thus, better methods of stroke treatment are
needed. In animal experiments Flunarizine, a cal-
cium overload blocker passing the blood-brain bar-
rier, has proved to be a cerebral protecting agent
[29]. Flunarizine reduces postischemic hypoperfusion
[27], lowers blood viscosity [3, 25] and, most of all,
has a cytoprotective action, at least partly explained
by blocking calcium overload of the ischemic cell [2,
4, 24, 26]. We investigated the possibility of using
Flunarizine as i.v. high-dose treatment firstly by
studying its side effects and cerebral pharmaco-
dynamics (measuring the velocity of saccadic eye
movements) in normal man [16] and secondly by an
open pilot study in patients suffering from acute
stroke; the results of this pilot study are reported in
this paper. Both investigations show that even at high
doses Flunarizine is well-tolerated; the main side
effect is transient weariness. A randomised con-
trolled double-blind multicenter study is now under-
way.

Patients and Methods

Criteria for inclusion were age between 50 and 85 years, and
time lag between stroke and onset of therapy less than 24 h.
Excluded were patients with coma at onset of therapy, with
earlier stroke in the patient’s history (except for transient is-
chemic attacks). A total of 55 patients was treated, 37 males
and 18 females. The average age of the males was 68 years (SE
1.6) and the females 70 years (SE 2.5). The stroke was in the
right hemisphere in 29 patients. In 1 patient the stroke was in
the brain stem.

The neurological, mental, and behavioral symptoms were
investigated and quantitatively scored on the day of admission
and on the consecutive days 1, 4, 7, 14, 21, and 28 and, if
the patient stayed longer in hospital, on every consecutive
week. The standardized neurological examination followed the
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Mathew scale [20] and included assessment of the patients’
mental status, sensorimotor functions, and activities in daily
life.

In addition to the usual laboratory tests, a series of en-
zymes were investigated in the urine (by Dr. Junge, Kiel, FRG)
to exclude side effects on the kidney. Complete blood counts
and investigations of the urine were carried out on days 0, 4, 7,
14, 21, 28, and on the day of discharge.

Treatment

In the first 7 days the patients received i.v. infusions
of 25 mg Flunarizine (dissolved in a solution of cyclo-
dextrin) diluted in 100 ml 0.9% NaCl twice a day (that
is 50 mg Flunarizine/day). The Flunarizine infusions
were administered over 10min in the morning and in
the evening. In addition, hydroxyethyl starch 200/0.5
250 ml was given twice a day for 7 days. If necessary
isovolemic hemodilution was carried out in order to
reduce the hematocrit below 40% within 2 days. Fur-
thermore the patients received 200mg/day aspirin.
Most patients were not able to walk; and these pa-
tients received 5,000 units heparin s.c. twice a day. If
the blood pressure was higher than 160/90 mm Hg, it
was slowly reduced using Urapidil or Triamterene-
Hydrochlorothiazide. Patients with paresis of the leg
wore elastic stockings to prevent thrombosis. All pa-
tients received physiotherapy as early as possible. Pa-
tients with diabetes, high blood pressure, or who
were overweight received a 800kcal diet rich in
salads, vegetables, and protein, but low in fat and
carbohydrates [1]. After the first 7 days the treatment
with Flunarizine was continued with daily oral doses
of 10mg in the morning and 20 mg in the evening for
3 weeks. Thereafter the dose was reduced to 10 mg/
day, given in the evening.

Results

The Flunarizine and other treatments were well-
tolerated by all patients. Only 18 patients reported
slight weariness during the infusion of Flunarizine.
There was no parkinsonism, tardive dyskinesia, aka-
thesia, or depression induced by Flunarizine despite
the high dosage. There was a 1 mm Hg systolic blood
pressure decrease on average over all patients (insig-
nificant) when blood pressure was measured before
and after the Flunarizine infusion. Significant blood
pressure decrease occurred from day 0 to day 14
(similar to earlier stroke patients not treated with
Flunarizine) due to the diet regime. There was no sig-
nificant change in serum creatinine and serum urea.
Serum creatinine was 87 umol/l on average before the
first Flunarizine infusion and 90 after the 1st week

Table 1. Outcome of patients treated for less than 14 days

No. Patient Sex Age Duration Outcome

of
treatment
(days)

1. AT M 65 1 Complete recovery
(transient ischemic
attack)

2 AD M 56 1 Dead on 3rd day
(bronchopneu-
monia, pulmonary
embolism)

Much better, but
development of

alcoholic delirium
4, J.L. M 81 7 Much better
5. M.R. F 81 7 Much better
6. H.K. M 64 8 Much better
7. AS. M 78 9 Better
8. W.K. M 63 9 Much better
9. M.N. M 75 9 Better
10. M.H. F 74 11 Better
11. M.G. M 84 12 Dead on 14th day
(hypertensive
crises, left
ventricular failure)
12. LS. F 47 13 Much better

(the difference being insignificant). Serum urea was
6.40 mmol/l before Flunarizine on the day of admis-
sion and 6.37 on day 7 on average. Investigation of
enzymes in the urine revealed no sign of renal alter-
ation in consequence of the treatment. No influence
on the heart rate was observed, and complete blood
counts, blood coagulation, hepatic enzymes, serum
electrolytes etc. were unchanged except for the effect
of hemodilution.

The course of the neurological symptoms was
favorable on average. Detailed statistical analysis
was done in those 43 patients who remained in hospi-
tal for at least 14 days. Those treated over a shorter
period are presented in Table 1. There were 2 patients
who died: A.D. exhibited severe bronchopneumonia
on the day of admission and died suddenly 2 days
later, probably due to pulmonary embolism despite
low-dose heparin treatment; M.G. suffered from a
long standing exceptionally severe arterial hyperten-
sion with sudden exacerbations. During these periods
signs of severe cardial insufficiency developed. De-
spite treatment in an intensive care unit he died after
2 weeks due to irreversible left ventricular failure.
Thus in both cases the lethal outcome was unrelated
to the Flunarizine treatment. All the other patients
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Fig. 1a—c. Mathew score of 43 patients over 14 days after acute
stroke, a: average score, b: distribution of the individual scores
and several statistical markers by means of box-plots ¢: expla-
nation of the symbols used in Fig. 1b: 1 is the arithmetic mean
of the Mathew score of the 43 patients, 2 is the median: half of
the patients are below, half above of the median, 3 includes
50% of the patients who are above the 25% of the lowest and
below the 25% of the highest cases, 3a is the margin of the
lower quartil, 3b the margin of the highest quartil, 4a is the
lower adjacent value, that is the smallest value which is larger
than [lower quartil minus 1.5 X (upper quartil — lower quar-
til], 4b the upper adjacent value, that is the largest value which
is smaller than [upper quartil plus 1.5 X (upper quartil — lower
quartil}], 5a and 5b depict the lower and upper notch values.
The interval between the lower and the upper notch is the 95%
confidence interval for the median of the patients. When there
is no overlap of the notch interval, the corresponding medians
are different at the 10% level of significance, 6 shows the out-
lyers in the statistical sense
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Fig.2a-d. Increase of the average Mathew score compared
with the initial value. The bar indicates twice SD. The curves
depicts the average values for 43 patients during the first
2 weeks. Thereafter the number of patients decreases because
more and more patients were discharged from hospital. a: total
score. b: mental status score. ¢: sensorimotor score. d: ability
of daily life score
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Fig.3. Change of the individual score (ordinate) during the
first 2 weeks in relation to the initial value (abscissa)

treated for less than 14 days showed an improvement
in their initial deficits.

The data of 43 patients who stayed in the hospital
for 2 weeks or longer were statistically analyzed in
detail. The average Mathew score increased most in
the first days, the curve resembling an exponential
course (Fig.1a). The individual scores within the
examined population exhibited a broad dispersion at
the beginning which decreased during the period of
observation. This could mean that even patients with
severe deficits had a favorable outcome on average
(Fig. 1b, 1c). The increase in score was most pro-
nounced in the 1st week (11 points), in the 2nd
slightly more, but in those who stayed for more than
2 weeks further amelioration was noted (Fig.2a).
The separated scores for mental status (Fig.2b),
sensorimotor function (Fig.2c), and the ability in
daily life (Fig.2d) were essentially similar. On the
Mathew scale a maximum of 100 points can be
reached. Therefore patients with slight deficits at the
time of the stroke, with a score near to 100, can only
make a small increase. This predicted relation be-
tween initial score and increase was confirmed by our
data: the patients with a severe deficit tended to show
a higher increase, though with large scatter (Fig. 3).

Discussion

Despite a large amount of literature on stroke, stroke
treatment, and stroke rehabilitation, there are few
comparable quantitative data in the literature [5, 6,
28]. Our figures showed a remarkable similarity of
the quantitative course of the sensory motor, mental,
and daily life activity aspects of the Mathew scale
data which underline the validity of the method. The
course of improvement was similar to an exponential
course up to day 14. Our data thereafter refer to a pa-

tient group with more and more discharged patients,
therefore the presumably exponential course is dis-
torted. This slight kinking towards a higher improve-
ment results from the fact that the possible improve-
ment is limited at the upper end of the scale. The
larger the initial disability following the stroke, the
more possible improvement as time goes on under
treatment. The less severely disabled patients were,
however, discharged from hospital sooner. The rela-
tion between improvement and initial score makes it
likely that the collection of data was competent. Most
of the improvement was presumably due to a spon-
taneous course under a good general patient care in-
cluding suitable positioning of the limbs to prevent
spasticity, prevention of bed sores, prevention of uri-
nary retention, prevention of deep venous thrombosis
and aspiration pneumonia etc., due to physiotherapy,
hemodilution, treatment of arterial hypertension,
normalization of metabolism by suitable diet, etc.

Regarding therapy of acute stroke, we cannot be
sure of the beneficial effect of Flunarizine before a
placebo controlled trial is completed but we feel jus-
tified in publishing this paper considering the wide
use of Flunarizine and the controversy of possible
side effects. It can be stated that there were no ad-
verse cardiovascular reactions including blood pres-
sure. The main side effect was slight weariness even
with the large doses used in this study. No adverse
effects regarding enzymes, blood analysis, and kid-
ney function were detected. It is remarkable that
in contrast to some claims in the literature even with
the large doses given no extrapyramidal motor side
effects were detected. In this connection we should
add that despite widespread use of Flunarizine for
the treatment of vertigo, migraine, and cerebro-
vascular disease, in 20 years we have never seen a
patient with extrapyramidal motor symptoms or de-
pression due to Flunarizine either in inpatients (150
beds) or outpatients (about 15,000 per year). This
does not mean that we consider extrapyramidal motor
side effects of Flunarizine to be impossible, however,
they seem to be very rare. A recent study [23] came
to the same conclusion. Thus, considering the well-
documented therapeutic value of Flunarizine at least
in vertigo and migraine, it may be regarded as a rela-
tively safe drug. The slight weariness decays within a
few hours even after large i.v. doses.

The effect of Flunarizine on stroke will be evalu-
ated in a multicenter double-blind study now under-
way. From the present pilot study a favorable im-
pression may be stated. In animal experiments there
was a significant positive effect on cerebral ischemia
[21, 24, 25, 29].
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