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Albendazole in neurocysticercosis
M. V. PADMA, M. BEHARI,

N. K. MISRA, G. K. AHUJA

ABSTRACT
Background. In India, parenchymatous cysticercus cysts
are more common than the meningeal racemose variety
which are seen frequently in Latin America. Reports from
Mexico suggest that albendazole is effective in the treatment of neurocysticercosis. We, therefore, studied whether
this drug changed the natural course of neurocysticercosis
in India.
Methods. In a randomized, double-blind, placebo
controlled study, we allocated 29 consecutive patients
(22 men and 7 women) with multiple cystic lesions on
computed tomography (CT) of the head suggestive of
cysticercosis to 7 days treatment with albendazole
(15 mg/kg/day) or placebo. CT scans were repeated at the
end of treatment and 1 and 3 months later to assess the
number of cysts and extent of oedema.
Results. Sixteen patients received albendazole and
13 placebo. No change was seen at the end of one week.
At 3 months, 14 patients in the albendazole group and
10 in the placebo group showed more than 25% reduction
in the number of lesions. The difference between the two
groups was not significant.
Conclusion. Albendazole given in a dose of 15 mg/kg/day
for 1 week does not change the natural course of neurocysticercosis.
Natl Med J India 1995;8:255-8
INTRODUCTION
Neurocysticercosis is the commonest parasitic infestation of
the nervous system and is endemic in developing countries.
There appears to be a geographical variation in the type of
lesion present. Reports from Mexico, Poland and South
America suggest that the meningeal (basilar, racemose)
and ventricular types are far more frequent than the
parenchymatous
variety.t-' In contrast, parenchymatous
lesions are the commonest in India and the meningeal
racemose variety the least common intracranial manifestation.' A number of recent reports have claimed the efficacy
of albendazole in the treatment of neurocysticercosis.s+
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However, most of these have been uncontrolled. We undertook a randomized, double-blind, placebo-controlled study
to assess the effect of albendazole on the number of lesions
and size of perilesional oedema as seen on a CT scan.
PATIENTS AND METHODS
Patients
Twenty-nine consecutive patients (22 men and 7 women)
aged between 8 and 50 years (mean: 25 years) were included
in the study. They all showed multiple cystic lesions suggestive of cysticercosis on CT scan of the head. Those with
calcified lesions only were excluded. A history of seizures,
headache, personality changes, sensorial disturbance and
any other neurological symptom was recorded. A thorough
systemic and neurological examination included a search for
subcutaneous, submucosal and subconjunctival nodules.
Investigations
A complete haemogram, liver and kidney function tests,
chest X-ray and electroencephalogram
(EEG) were done in
each patient. ELISA for antibodies against cysticercosis and
tuberculosis was performed on the serum and cerebrospinal
fluid (CSF). Subcutaneous nodules whenever present were
biopsied.
Treatment
Patients were allocated to placebo or albendazole therapy.
Albendazole (15 mg/kg/day) was given in 2 divided doses
for 7 days. Placebo tablets of similar appearance were given
twice daily. Anticonvulsant medication was continued in
those who had seizures.
Assessment
A complete assessment including CT scan was done 7 days
before initiation, at the completion of treatment, and at
1 and 3 months after treatment. The CT scans were assessed
for the number of lesions, cysts and the total diameter of
oedema around the lesions by a neuroradiologist who was
not aware of the treatment given. Resolution of lesions on
the CT scan was defined as a reduction in the number of
lesions or total diameter of oedema. It was graded into
<25%,25-50%
and >50% resolution. A >25% reduction
in size was considered as significant.
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Statistical analysis
Fisher's exact test was applied to the difference in the results
between the two groups. The beta error and power calculations were also carried out for the groups.
RESULTS
Twenty-six patients presented with seizures and 3 with
symptoms and signs of increased intracranial tension.
Neurological examination was normal in all except 3 who
had papilloedema. Stool examination did not reveal ova or
segments of tapeworm in any patient. Antibodies against
cysticercus antigen were detected in the sera of 20 and in
the CSF of 18 patients. Subcutaneous nodules were present
in 8 patients in whom the diagnosis was confirmed by biopsy
of the nodule. The mean number of cysts were 5.6 in the
albendazole group and 4.5 in the placebo group.
Sixteen patients were randomized to albendazole and
13 received placebo. Tables I to III summarize the results
of treatment. At the end of 1 week, 9 patients showed
significant resolution, 5 of whom had received albendazole
and 4 placebo; 3 had cysts (no oedema or ring enhancement),
and 6 had only ring or disc lesions. Of the 3 who showed
resolution of cystic lesions, 2 received albendazole and
1 placebo. Six patients, 3 in each group showed an increase
in the number of lesions. There was no difference between
the two groups with regard to cysts (p=1.oo), rings/discs
(p=1.00) or total number of lesions (p=1.oo).

TABLE1. Change in oedema
Drug

n

Albendazole
Placebo
a at 1 month

16
13

No change

Increased

a

b

a

4
2

3

2
2

1

b

Reduced
<25% 25-50% >50%
a b a
b a b
0 0
0 0

2
3

7 12
7 11

0
0

b at 3 months

TABLEII. Change in number of lesions
Drug

n

Albendazole
Placebo
a at 1 month

16
13

No change

Reduced

Increased

<25% 25-50% >50%
a b a
b a b

a

b

a

b

8
4

6

4

2
2

1
3

0 0
1 0

4
2

5
2

2 3
4 5

b at 3 months

TABLEIII. Change in CT lesions
Lesion

Cysts
Rings!
discs
Total

1week
1 month
3 months
Resolved
Resolved
Not
Not
Resolved
Not
resolved
resolved
resolved
A
P
A
P
A
P
A
P
2
3
5

A albendazole

3
4

13

8

6

3

9

5

7

5
13

5
11

2
5

5
14

5
10

20

P placebo

2
1
2

1
3
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At the end of 1 month, 24 patients (13 on albendazole
and 11 on placebo) showed significant resolution. Of these,
14 had cysts (8 received albendazole and 6 placebo). There
was no difference in the results between the two groups with
regard to resolution of cysts (p= 1.00) and the total number
of lesions (p=1.oo).
At the end of 3 months, 24 patients (14 on albendazole
and 10 on placebo) showed significant resolution. One
patient on placebo, who initially showed resolution,
developed more lesions at the end of 3 months. The total
number of patients who showed resolution of lesions in the
albendazole group were 14 and in the placebo group were
10. Resolution of cysts was seen in 9 in the albendazole
group and 5 in the placebo group. There was no statistical
difference in the results between the two groups with regard
to cysts (p=1.00), rings/discs (p=0.71) and total number of
lesions (p=0.63). Beta error and power calculations were
done for all the three groups. The power of the test was
low, varying between 5% and 17%.
DISCUSSION
Numerous uncontrolled studies and anecdotal reports are
available regarding the efficacy of albendazole as initial
treatment
for neurocysticercosis
and in patients who
exhibited partial response to praziquantel.
Treatment
courses with albendazole have varied from 3 days to 1 month
with equal effectiveness.v?
Sotelo et at. treated 12 patients with parenchymal brain
cysticercosis" with albendazole at a dose of 15 mg/kg/day
for 8 days. The number of cysts on CT decreased from 185
to 6; a 97% reduction in 3 months. Total remission of all
cysts was seen in 9 out of the 12 patients. Two patients who
had been unsuccessfully treated with praziquantel also
showed complete improvement with albendazole. This study
was uncontrolled and not blinded.f Further, the method of
assessing the CT lesion did not take into account the change
in perilesional oedema. There was also an unequal distribution of lesions in the patients studied. Out of 185 lesions,
148 were present in a single patient and the rest were
distributed among the remaining 11 patients. The patient
with 148 lesions did well on follow up and had only 4 lesions
at the end of 3 months.
We have adopted the short course treatment schedule (for
one week) with albendazole based on the above study as it
has the advantage of good patient compliance. We assessed
each patient individually and calculated the change in the
number of cysts and oedema over a 3-month period. The
total numbers of patients showing resolution of lesions in
the albendazole group were 14 out of 16 and in the placebo
group 10 out of 13 at the end of 3 months and the difference
was not statistically significant. Regarding cysts alone, 9 out
of 16 in the albendazole group and 5 out of 13 in the placebo
group showed resolution at the end of 3 months. Again,
there was no statistically significant difference in the results.
The power of the test was, however, very low indicating
that a larger trial may have shown a significant difference.
Another interesting finding was that 22 of the 24 patients
who ultimately showed resolution of lesions at the end of
3 months had shown changes of resolution at the end of
1 month.
Our patients did as well with albendazole as with placebo.
Even viable cysts disappeared spontaneously. This is at
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I. Contrast-enhanced
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CT scan of brain showing lesions improving with placebo treatment: (a) Initial; (b) 3 months later

variance with the available literature which suggests that
cystic lesions, implicating live infection, do not resolve
without treatment. 4,6
It is known that cysticercal lesions show spontaneous
resolution in the natural course of the disease.P Natural
history studies using cr scanning have shown lesions with
little inflammation progressing through ring enhancement,
and finally to normalization or calcification.v'?
Indian
studies of patients with seizures have shown histological
evidence of neurocysticercosis in the presence of'disappearing cr Scan lesions' .11Similarly, most cases of parenchymal
neurocysticercosis
would resolve without antiparasitic
therapy.9,IO,12 The resolution pattern depends upon the
immunological reaction of the host. 9 With regard to host
mechanisms against the parasite, little is known about
the reasons for the variable immune tolerance to severe
inflammatory reaction around the cysts." In most cases,
clinical manifestations are related to the severity of the

FIG

2. Contrast-enhanced
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inflammation around the cysticercus'v-? and the location of
the cyst. It seems likely that the interaction of several factors
is responsible for such a difference. 9
The results of our study are at variance with those reported
from Latin America for which several factors may be responsible. While the effects of albendazole and praziquantel have
been compared, no studies have used randomized, placebocontrolled groups. The long term results with treatment do
not differ from those without treatment. 12Our patients, who
received albendazole showed improvement
from their
pretreatment state. However, when compared to placebo,
the results were no better. We, therefore, suggest that the
type of parasitic infestation seen in India may be different
from that seen in South American countries.i-' There could
be an interplay of the host immunological factors which are
possibly different in Indians, causing spontaneous resolution
of these lesions. Finally, since the number of patients
included in this trial was small, another controlled trial

CT scan of brain showing no change with albendazole treatment: (a) Initial; (b) 3 months later
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with a larger number of patients and a longer duration of
albendazole therapy needs to be carried out.
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Comparison of disease-specific and a generic quality of life
measure in patients with bronchial asthma
K. THOMAS, J. RUBY, J. V. PETER, A. M. CHERIAN

ABSTRACT
Background. Quality of life is being increasingly
recognized as an important outcome in chronic and
terminal illnesses. There are few publications from India on
the characteristics of the instrument that measures quality
of life in clinical trials. We describe a method for choosing
an appropriate instrument in a randomized trial.
Methods. We selected thirty-two patients with bronchial
asthma randomly and evaluated them to compare the
validity and responsiveness of the disease-specific quality
of life instrument in asthma (AQL) and the generic quality
of life instrument, 'Sickness impact profile' (SIP), to detect
changes in their health status. Validity was determined by
a priori constructs (construct validation) and the responsive
coefficient was calculated by determining the relationship
to the 'minimal significant change in asthma score' and the
'variability' seen in this change in stable patients.
Results. The constructs used in validating the scores
were that the change in quality of life score would correlate
(i) highly with change in self-assessment of the disease
(r>O.7), (ii)'moderately with change in physician assessment
of the disease (r>0.5), and (iii) minimally with change in
peak flow reading (r>0.3). We found both instruments to
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have good construct validity. The responsiveness coefficients
noted for AQL and SIP were 1.8 (CI 0.65-3) and 0.7
(CI 0.3-1.2), respectively.
Conclusions. Though both AQL and SIP were valid
measures of quality of life, AQL is likely to be more capable
of detecting smaller changes in the health status of patients
with bronchial asthma and hence was chosen as the instrument in the proposed clinical trial.
Natl Med J India 1995;8:258-B0
INTRODUCTION
In the evaluation of patients in clinical trials, quality of life
indices are increasingly recognized as important outcomes
that need to be measured.' Researchers are often faced with
the option of either choosing a well-validated existing generic
instrument or modifying or developing a disease-specific
instrument for the proposed trial. It has been claimed that
the disease-specific instruments are more responsive to
change than generic ones.? In the evaluation of patients over
a definite period it is important that the instrument selected
be 'responsive' to small but important changes in health
status since these can have a direct bearing on the sample
size of the study. It is, therefore, vital to choose the most
appropriate instrument before beginning a clinical trial to
avoid unnecessary time and expense. We describe one of
the methods for comparing the validity and responsiveness
to decide on the instrument to be used in a randomized
cross-over trial in asthma.

