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certain, and indeed it is unlikely, that the blood concentrations
were constant throughout the six months before their determina-
tion. We were, however, careful to exclude patients whose
documentation was inadequate, and the picture that emerged is
consistent with the findings of our prospective study" and
reinforces our view that many patients are unnecessarily treated
with two (or more) drugs when one, guided by blood level
monitoring, would do.

In conclusion, we suggest the following policy for treating
new patients with any one type of seizure. The patient should be
treated with one drug, which should be gradually increased in
dose until seizures are controlled or, if seizures are continuing,
until the blood drug concentration is at the higher end of the
optimum range. Only when seizures continue despite an opti-
mum blood concentration is it justifiable to consider adding a
second drug (the possibility of an alternative drug should also be
considered). In this way we believe that much unnecessary
polypharmacy, with its attendant hazards, could be avoided.
The fact that only 104 of our 276 patients were taking two or
more drugs reflects the introduction of this policy in this
clinic in the past three years.

We are grateful to Mr L Vydelingum and Mr M Laundy for
measuring the serum anticonvulsant levels; to the MRC, Parke-Davis,
and Geigy for financial support; and to our colleagues in the neurology
clinic for their help and advice.

Requests for reprints should be addressed to: University Depart-
ment of Neurology, Institute of Psychiatry, De Crespigny Park,
London SE5.
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SIDE EFFECTS OF DRUGS

The relation of body weight to side
effects associated with oral
contraceptives

The concept of individual variation in response to a drug is valuable
for clinicians who are trying to select the "right" oral contraceptive
for each patient. Nevertheless, many formulas for taking account of
patients' endogenous hormonal characteristics1 2 are too complicated
to be useful.3 Body weight is usually taken into account in assessing
the pharmacological effects of most drugs, and Hancock et al recently
reported that underweight women were more likely to have
amenorrhoea4 after stopping oral contraceptives than other women.
We therefore investigated the possible relation between body weight
and the side effects experienced by women taking oral contraceptives.

Patients and methods

A double-blind crossover study of Ovral (ethinyloestradiol 0 05 mg and
DL-norgestrel 0-5 mg), Norinyl 1/50 (mestranol 0 05 mg and norethindrone
1-0 mg), and Norlestrin (ethinyloestradiol 0 05 mg and norethinidrone
acetate 1-0 mg) was performed in 1974-5.5 Four hundred and eighty healthy
women of reproductive age who had no menstrual abnormalities or con-
traindications to oral contraceptive use and who had used no steroidal
contraceptives during their last three menstrual cycles were enrolled in the
study. Each woman was given three cycles of one of the oral contraceptives,
each cycle containing 21 hormonal and seven placebo tablets. The women
were told to take one tablet each day and to return when their supply ran out.
At the follow-up visit the patient received a further three months' kupply.
The oral contraceptives were randomly assigned to each woman at both the
initial and follow-up visits. Thus some women continued to use the same
brand of contraceptives while others received one of the other two brands.
The admission record collected information on weight, height, blood

pressure, menstrual history, and selected demographic characteristics.
Follow-up records seeking information on menstrual history, weight, and
blood pressure, were completed after three and six cycles of oral contracep-
tive use.
Each woman was placed into one of the following groups on the basis of

her weight at the time of enrolment into the study: (a' underweight-less
than 90 - of the national average6 for her height and age; (b) normal weight-
90 - 110 % of the national average; (c) overweight-over 110° of national
average. The 10o , range for the underweight and overweight categories was
based mainly on the consideration that at least 30 cases should be in the
underweight and overweight categories for each contraceptive studied so
that the incidence of side effects could be estimated reliably.

Information on side effects was collected by a nurse who telephoned each
patient every two weeks. Each time the subject was asked whether she had

experienced certain specified effects since the last contact. The incidence of
side effects was defined as the percentage of women reporting that event,
irrespective of its duration. The incidence rates of specific side effects varied
with the different hormonal preparations,5 but analysis by weight categories
for each contraceptive suggested that the relation between the incidence of
side effects and weight categories was similar for the three contraceptives.
Data for all three contraceptives were therefore pooled. We considered each
cycle separately since the incidence of specific side effects varies with the
order of contraceptive cycle. The statistical significance of the incidence
rates was tested by the one-tailed test.

Results

Almost all women in the study had been educated for 10 or more years.
About 90°% were aged under 25 years, Caucasian, and unmarried. Sixty
per cent had used some form of contraception before entering the study.
There were no significant differences in the distribution of these characteris-
tics among the three weight categories. Although our weight categories were
based on the women's expected weight according to height and age, we found
that the same three categories would have resulted if the women had been
grouped by their actual weight-that is, under 55 kg, 56-68 kg, and 69 kg
or more.

Table I shows the percentage of women in each weight category reporting
specific side effects during the first three cycles.

Breakthrough spotting or bleeding-There were no significant differences in
the incidence of breakthrough spotting or bleeding between the three groups.

Menstrual cramps-Underweight women reported a higher incidence of
menstrual cramps than normal or obese women. This relationship was
suggested in the first cycle, but acquired statistical significance
(0 05<P<0 10) during the second and third cycles. Normal and obese
women showed no difference in the incidence of menstrual cramps.
Nausea-The incidence of nausea in overweight women was lower than

that in normal or underweight women. The difference became highly
significant (P< 0 01) in the second cycle.

Vomiting-Obese women reported a significantly lower incidence of
vomiting (P< 0 01) than normal and underweight women. This difference
existed only in cycles 1 and 2 and tended to disappear in cycle 3.
Headache-The incidence of headache during the first two cycles was

significantly lower (P< 0 05) in normal women than in the other two groups.
This pattern, with the lowest incidence in the normal weight'category, was
unique; the obese women usually had the lowest incidence of other side
effects.

Depression-There was no association between depression and weight.
Breast discomfort-Overweight women reported a significantly lower

(P < 0 05) incidence of breast discomfort than underweight or normal
women who had similar incidences. The relationship persisted only during
the first two cycles of contraceptive use.

Acne and sexual desire-No significant differences were observed.
Changes in menstrual bleeding-The women were also asked about any

changes in their rnenstrual (withdrawal) bleeding during each cycle compared
with their menses before using contraception (table I). During the first two
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TABLE I-Percentage of women reporting side effects and changes in menstrual bleeding in first three cycles of oral contraceptive use, by weight categories

Cycle 1 Cycle 2 Cycle 3

Underweight Normal weight Overweight Underweight Normal weight Overweight Underweight Normal weight Overweight
(n=77) (n=244) (n= 119) (n= 77) (n=233) (n= 113) (n=72) (n=217) (n= 104)

Side effects
Breakthrough spotting 221 22 2 21-0 15*6 13-7 19 5 9 7 12-4 9-6
Breakthrough bleeding 23-4. 25-4 28 6 24-7 30 5 27-4 29 2 28-1 26-0
Cramps 54-2 52 9 52 9 48-1 39 1 37-2 41-7 32-7 33-7
Nausea 44-2 45 5 42 0 32-5 29-6 11-5 16-7 22-1 16-3
Vomiting 10 4 9-8 3 4 7-8 9-4 2 7 5 6 9-2 7-7
Headache 32 5 27 5 41-1 24-7 16-7 23-0 18-1 17-1 18-3
Depression 33 8 29-1 28-6 19-5 17-6 25 7 19 4 17 1 19-2
Breast discomfort 50 6 52 9 45*4 45-5 47-2 34-5 29-2 35 0 31 7
Increase in acne 45 5 43-4 41 2 35-1 33-0 31 0 23-6 24 0 26-9
Decrease in acne 19 5 17-2 17-6 20-8 14 6 18 6 15 3 11 1 12-5
Change in sexual desire 22 1 18 4 22-7 19-5 16-3 20 4 16-7 13 4 11-5

Menstrual bleeding*
No change 16 9 22-1 19 3 23-4 19 7 19-5 19 4 18 4 21-2
Increased flow 14 3 11-9 14-3 6-3 9 0 10 6 6-9 8-3 9-6
Decreased flow 66-2 59 4 58 8 71*4 67-0 67-3 69 4 71 0 67-3
No flow 6-5 6 1 7 6 3 9 4.3 3 5 4 2 2 3 4 8

*Columns may total over 100"O because some women reported more than one type of change in menstrual bleeding per cycle.

cycles more underweight women reported either decreased or absent
menstrual bleeding than normal or overweight women, but this difference
was not statistically significant.

Changes in weight and blood pressure-Heavier women had significantly
lower (P<0005) weight gains at the end of the first three cycles on oral
contraceptives (table II). Although there was no significant association
(P >0-10) between weight and changes in blood pressure, the relatively
larger decline in diastolic blood pressure among the overweight women after
three cycles suggested a possible relationship between these two variables.

TABLE II-Weight and blood pressure measurements at enrolment and changes
after three cycles of oral contraceptive use according to weight categories

Weight (kg) Blood pressure (mm Hg)
Systolic Diastolic

Enrol- Enrol- Enrol-
ment Change* ment Change ment Change

Underweight 50 8 + 1-94 112-5 -3-83 68-6 -1-61
Normal weight 61-1 + 1-32 114 8 -3-37 70 2 - 1-63
Overweight 76-6 + 0 16 120 7 - 3-86 75-7 -3-73

*Change is defined as difference in patient's measurements after three cycles of oral
contraceptive use.

Comment

Overweight women reported the lowest incidence of side effects
while taking oral contraceptives. Conversely, underweight women
experienced the highest incidence. These findings are consistent with
the hypothesis that response is based on the drug dose related to body
weight. Only the higher incidence of headache among underweight
and overweight women deviated from the general pattern, and this
suggests that factors other than contraceptive use contribute to side
effects. Underweight women should be made aware that they are
more likely to experience certain side effects (nausea, vomiting,
breast discomfort, cramps, and weight gain) on starting oral contra-
ception. (For this group of patients a gain in weight is not necessarily
undesirable.)
Most of the associations noted were stronger during the first two

cycles, and the differences between the groups tended to disappear
during the third cycle. There is some evidence that this trend would
continue over more prolonged use.5 Therefore all women who
experience side effects should bear in mind, when deciding whether
or not to continue using oral contraceptives, that the incidence of
side effects diminishes by the third cycle of use.

This work was supported in part by the International Fertility Research
Programme in Research Triangle Park, North Carolina (AID/csd-2979).
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Megaloblastic anaemia associated
with sulphasalazine treatment

Sulphasalazine was introduced in 1942 by Svartz1 for treating ulcera-
tive colitis and has been used extensively ever since. More recently,
it has found a limited place in the management of Crohn's disease.
Various toxic effects of this drug on the haemopoietic system have
been described,2 3 mainly agranulocytosis, thrombocytopenia, and
haemolytic anaemia, but megaloblastic anaemia has not been men-
tioned. We describe here a patient who developed megaloblastic
anaemia five months after starting the drug and who promptly
recovered after its withdrawal and treatment with folic acid.

Case report

A 68-year-old man (weight 66 kg) who had lived in a hospital for the
mentally subnormal for 22 years had been suffering from attacks of loose
stools since March 1974; these occasionally contained bright red blood
but no mucus. No pathogens were found. The results of barium studies
were unsatisfactory, but no evidence of ulceration or a neoplasm could
be found in the distal colon. He was treated with kaolin mixture BPC and
Lomotil but continued to have intermittent diarrhoea.
At the beginning of June 1976 he was given sulphasalazine 4 0 g daily.

At this time he also had distinct signs of Parkinsonism and was therefore
given Sinemet (levodopa and carbidopa) in increasing amounts and eventually
stabilised on levodopa 1000 mg and carbidopa 100 mg daily. He improved
rapidly. Towards the middle of November 1976 he deteriorated once more.
He had become pale. His haemoglobin had dropped from 14-5 g/dl (March
1976) to 7-9 g/dl and the mean cell volume was 117 fl. A marrow biopsy
showed increased activity with megaloblastic erythropoiesis. The serum
lactate dehydrogenase level was considerably raised (799 mU/ml). Liver
function values were normal. Serum folate was 1-0 ug/l and serum B12
200 ng/l. Thereon sulphasalazine was completely withdrawn and treatment
with oral folic acid (10 mg daily) started on 4 December 1976. He once
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