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SUMMARY

- Women who had previously given birth to one or more infants with
a neural-tube defect (NTD) were recruit~d into a trial of periconcep=
tional multivitamin supplementations 1 of 178 infants/fetuses of '
fully supplemented mothers (0.6%) had an NTD, compared with 13 of 260
infants/fetuses of unsupplemented mothers (5.0%).
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INTRODUCTION

- The well-known social-class gradient in the incidence of neural-tube
defects (NTD) suggests that nutritional factors might be involved in NTD
aetiology. A possible link betwéen folate deficiency and NTDs in man
was first reported in 1965.’I More recently, significant social-class
differences in dietary intakes in the first trimeter,” and in first-
trimester values for red cell folate, leucocyte ascorbic acid,_red-
blood-cell riboflavin, and perum vitamin A have been reported,” dietary
and bioch emical values being higher in classes I and II than in cl asses
TR S Sand. V. Furthermore, 7 mothers, of whom 6 subsequently gave ~
birth to NTD infants and 1 to an infant ‘with unexplained microcephaly,
had first-trimester mean values for red cell folate an d leucocyte ascorbic
acid that were significantly lower than those of controls.

These observations are cor-atible with the hypothesis that subclinical
deficiencies of one or more vitamins contribute to the causation of NTDs,
We report preliminary results of an intervention study in which mothers
at increased risk of having NTD infants were offered periconceptional
multivitamin supplements, --

PATIENTS AND METHCDS

Women-who.had had one or more NID infants, were planning a further
pregnancy, but were not yet preghant were admitted to the study. All
women referred-to the departments involved in the study and who met these
criteria were invited to take part. Most patients were recruited from
genetic counselling clinics, although some were referred by obstetricians
and general practitioners informed of the study. Patients came from
Northern Ireland, South East England, Yorkshire, Lancashire and Cheshire.
185 women who received full vitamin supplementation (see below) became
preg. .nt.

The control group comprised women who had had one or more previous
NID infants but were either pregnant when referred to the study centres
or declined to take part in the study. Some centres were able to select
a controlhfor"eéﬁh'supplemented.mother, matched for the number of previous
NTD births, the estimated date of conception, and, where- pcasible, age.
There were 264 control mothers. The numbers of fully supplemented (S)
and control (C) mothers in each centre were as follows: N. Ireland S 37,
C 122; S.E, England S 70, C 70; Yorkshire S8 38, C 35; Lancashire S 31,
C 273 Cheshire S 9, C 10, , . ' ' '



All mothers in supplemented and control groups were offered
amniocentesis. 6 mothers in li . Ireland (3 supplemented, 3 controls)
declined amniocentesis and their pregnancies continue. They are not
included in the figures above or-in the- accompanying table. - All-mothers
with raised amniotic-fluid alpha-fetoprotein (AFP) values (1 supplemented,
11 controls) accepted termination of pregnancy.

Study mothers were given a multivitamin and iron preparation
('Pregnavite Forte F! Béncard), 1 tablet three times a day for not less.
than 28 days before conception and continuing at least until the date of
the second missed period. - ise..until well after the.time of neural-
tube closure. Pregnavite forte F provides daily vitamin A 4000 I.U.,
vitamin D'400 I.U., thiamine 1,5 mg,.riboflavin 1.5 mg, pyridoxine 1 mg,
nicotinamide 15 mg, ascorbic zéid 40 mg, folic acid 0,36 mg, ferrous
sulphate equivalent to 75.6 mg Fe, and calcium phosphate 480 mg. Women
conceiving less than 28 days after starting supplementation, or starting
supplementation shortly after conceptien, or known to have missed tablets
for more than 1 day, are regarded as partly supplemented. They were
excluded from the main study and their results will be considered else-
where,

In'N, Ireland, Yorkshire, and Cheshire womentaking oral contraceptives
(0Cs) were 'asked to adopt alternative means of contraception from the
date of sEarting vitamins because 0Cs may lower blood levels of certain ‘-
vitamins. ' ' :

RESULTS

187 control mothers have delivered 192 infants (including 5 twin
pairs) without NTDs, and & further 38 have normal amniotic-fluid AFP
values (table). 13 mothers have been delivered of NID infants/fetuses, .

OUTCOME OF PREGNANCY IN FULLY SUPPLEMENTED AND
Sl ¢~ CONTROL MOTHERS »
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Figures in parentheses indicate numbers of twin pairs included, 12

1 by spontaneous abortion, 11 by termination after amniocentesis,

and 1 by spontaneous delivery (skin-covered lesicny normal APP) ¢ X7
fetuses of a further 26 control mothers who aborted spontaneously were
examined and had no NTD. The provisional recurrence-rate of NIDs is
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5.0% (13 in 260). 26 control mothers were at increased risk by virtue
of having had’ 2 previous NTD infants. 3 of them had a further affected
child, a recurrence-rate of 11,5%. Both these recurrence-rates are
con51stent with those previously reported and widely adopted in genetic
'counselllng, v

137 fully supplemented mothers have given birth to.- 140 bables
(including 3 twin pairs) without NTD, 26 have normal amniotic-fluid
AFP values and their pregnancies contlnue, and 1 has had a further
affected infant. 11 fetuses of 21 mothers who aborted spontaneously
were examined; none had an NTD. The provisional recurrence-rate in
the supplemented group is therefore 0.6% (1 in 178). 15 supplemented
mothers were at increased risk by virtue of having had:2: preV1ous
‘affected NTD 1nfants. None -had-a further affected child,

Comparison .of NTD frequencies in the supolemcnted and control groups
by Fisher's exact test showed significant differences (p 0.01) for
subtotals (1), (2), and (3) (table).

DISCUSSION ’

Despite problems with choosing controls, the control women in this
study have shown recurrence-rates for NTDs entirely consistent with
published data. By contrast the supplemented mothers had a significantly
lower recurrence-rate. Possible interpretations of this observation. ..
include the following: ‘

(1) A group of women with a naturally low recurrence: risk has unw1tt1ngly
selected itself for supplementation. - Apart from geographic and secular
variations there is no evidenee to suggest that any particular sub-group
within populations, whether by social class:or any oOther division, has

a hlgher or lower recurrernce risk. In geénetic counselling -clinics it is
'customary to quote the same risk for all mothers dfter one affected child,
We ‘cannot exclude the possibility that women who volunteered and
cooperated in the trial might: have, had' a. reduced risk of recurrence of
NTD. However, one might. have expected such an effect to be found in
mothers who cooperated in potato-avoidance trials, but this was not seen.5

£2) Supplemented mothers aborted more NTD fetuses than did controls. -
The proportion of pregnancies ending in Spontaneous abortion is similar
in the two groups (supplemented 11.4%, control 9.6%). If the supple-
mented mothers have aborted more NTD fetuses, they must have aborted
fewer other fetuses or had a lower initial risk: of abortion. 11 of 21
abortuses of supplemented mothers have been examined and none had an
NTD. 18 of 27 abortuses of control mothers were examined and 1 had an
NTD., An explanation based on selective abortion of fetuses with NTD
seems improbable, especially since more abortions are likely to have been
ascertained in the supplemented group since controls were enrolled later
in pregnancye.

(3) Something other than vitamin supplementation has reduced the
incidence of NTDs in the treated group. - This is an almost untestable
hypothesis, but if anything has reduced the incidence of NIDs it needs
to be identified urgently. The only measure introduced by the study
other than vitamin supplementation (and that only in some centres) was
discontinuation of OCs at least 28 days before conception. Although
the possibility of sex hormgnes having teratogenic action is not yet
entirely resolved, evidence- strongly suggests that the phenomenon we
report is not attributable to stopping OCs.
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(4) Vitamin supplementation has prevented some NTD., - This is the most
straightforward interpretation and is consistent with the circumstantial
evidence linking nutrition with NTDs. If the vitamin tablets are directly
responsible, we cannot tell from this study whether .they operatervia a
nutrltlonal or a placebo effect,

We hope that the data presented will encourage others to initiate
similar and related studies. We intend to publish a more detailed
report when the last of the present cohort of women receiving vitamin
supplements has had her baby (due April 1980).

We thank the women taking part in this studyy medical“colleagues
who referred them, and Dr, Jennifer Hannaj; Miss Wendy Johnston,
Mrs. Monica Stant and Mrs. Mary Weetman (hHealth visitors). This study
is supported by Action Research for the Crippled Child, the Cthdren's
Research Fund, and Beecham Pharmaceutlcals Ltd. -

Requests for feprints should be ‘addressed to R.W. S., Department
of Paediatrics and Child Health, University of Leeds, 27 Blundell St.,
Leeds LS1 3ET.

REFERENCES

1. Hubbard, F.D., Smithells, R.¥., Folic acid metabolism and human
embryopathy. Lancet 1965; i: 1254-56.

24 Smithells, R.W;:, Ankers; -Cey.Carvery-MeFqy Lennoh, Dy Schorah, Cade,
Sheppard, S, Maternal nutrition in early pregnancy. Br.J. Nutr,
1977, 38; L497-506,

3., Smithells, R.W., Sheppard, S., Schorah, C.J. Vitamin deficiencies

‘ and neural tube defects. Arch. Dis. Childh. 1976; 51: 944-50,

L, Wynn, V. Vitamins and oral contraceptive use. Lancet 1975; i: 561-6k,

L Nevin, N.C., Merrett, J.D. Potato avoidance during pregnancy in
women with a previous infant with either anencephaly and/or spina
bifida, :Bry JeiPrevd SocecMeds 1975: ..29:.111=15,

6. Rothman, K.J., Louik, C, Oral contraceptives and birth defects°
N. Engle J. Med. 1978; 299: 522-24,



