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PAPERS AND SHORT REPORTS

Hyperbaric oxygen in multiple sclerosis: a double blind trial

C M WILES, C RYA CLARKE, H P IRWIN, E F EDGAR, A V SWAN

Abstract

Eighty four patients with multiple sclerosis were treated in
monoplace chambers with either hyperbaric oxygen at 2 atmos-
pheres absolute or placebo. Comprehensive double blind assess-
ment was carried out before, immediately after, and one month
after treatment. There was no clinically important or significant
benefit in any of the four major criteria of outcome—namely, the
patient’s subjective opinion, the examiner’s opinion, the score on
the Kurtzke disability status scale, or the time taken to walk 50 m.
Out of 40 other clinical variables assessed, two (the sensory scale
and timed writing with the left hand) showed a significant
improvement without any subjective clinical correlate or change
in any of seven other tests of left hand function. No group of
symptoms was perceived by the patients as having improved
more after treatment with hyperbaric oxygen than placebo.

It is concluded that there is no basis for recommending
hyperbaric oxygen in the treatment of multiple sclerosis.

Introduction

Since 1970 there have been several claims that hyperbaric oxygen
might have a beneficial effect in multiple sclerosis.'” The theoretical
basis for such improvements remains uncertain, although experi-
mental studies in traumatic paraplegia and allergic encephalo-
myelitis,® * and clinical studies in spinal cord injury and after head
injury,'*" have indicated a potential role in treating neurological
lesions. Uncontrolled, non-blind trials yielded generally but not
exclusively beneficial results.'* '* One small double blind, placebo
controlled study in chronic multiple sclerosis showed objective
improvement in 12 of 17 patients treated with oxygen at 2
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atmospheres absolute compared with one of 20 treated with
placebo. These improvements were seen at the end of treatment and
most commonly affected mobility, balance, and fatigability: three
patients were described as having a “marked, longlasting” re
sponse.” Subsequently the Multiple Sclerosis Society commissioned
further trials in Newcastle and London (the present study). In the
Newcastle study no significant improvements were found in 60
patients treated with oxygen compared with 57 controls apart from a
subjective improvement in function of the bowel and bladder."

We report the results obtained immediately and one month after
treatment with hyperbaric oxygen or placebo in 84 patients under
double blind conditions. We accepted that it might be difficult to
measure improvements in physical state corresponding to worth-
while symptomatic benefits, notably in walking, balance, urinary
function, and fatigue. We therefore used a wide range of methods of
assessment, including a detailed analysis of the patients’ subjective
impression of change, measures of impairment of specific functions
and activities (for example, hand function, strength, quantitative
sensory testing, walking time), and the standard Kurtzke scales of
disability, incapacity, and functional systems. In this way we tried
to reduce the likelihood of obtaining a false negative result because
of inappropriate or insensitive methods of assessment.

Methods
PATIENTS

Patients either were already under the care of the departments of
neurology at these hospitals or were referred by their general practitioners or
consultants elsewhere. To be eligible they had to have clinically definite or
probable progressive multiple sclerosis’® and to know the diagnosis: only
patients who could walk 50 m, whether or not with bilateral support, were
considered. Relapse within the year before entry, administration of cortico-
steroids or immunosuppressive agents within six months before entry,
pregnancy, any serious psychiatric or general medical disorder (particularly
chronic obstructive airways disease), epilepsy, or middle ear or sinus disease
excluded the patient. Before treatment all patients had a general medical and
aural examination, at which the full blood count, sedimentation rate, blood
glucose, urea, and electrolyte concentrations, and chest x ray film were
obtained and electrocardiography was performed. Patients were asked to
take their usual drugs throughout the trial.

The purpose and execution of the trial were explained to each patient,
often with a relative present, and an information sheet was provided for
patients to read at home before they gave their written consent at entry. The
trial protocol was approved by the ethics committees of the hospitals.
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Difficulties with travelling on a daily basis to central London resulted in 37
patients (29 at St Thomas’s Hospital, eight at Whipps Cross) being treated
wholly or in part as inpatients during the week.

PROCEDURE

Patients were randomly allocated to receive hyperbaric oxygen or placebo
treatment in monoplace hyperbaric chambers (Ciebe-Gorman, Vickers
Lotus or Clinical). In these chambers the patients are compressed within the
gas mixture which they breathe and facemasks are not used. Patients in the
treatment group received oxygen at 2 atmospheres absolute. The chamber
was flushed with oxygen initially and then compressed to 2 atmospheres
absolute over 15-20 minutes. Compression was maintained for 90 minutes,
and decompression occurred over about 10 minutes. The oxygen concentra-
tion in the chamber was regularly monitored for each patient and varied
between 94% and 98%. Samples of gas taken during six different treatment
sessions at both centres yielded partial pressures of oxygen varying from
1929 to 199-5 kPa (1447 to 1496 mm Hg). A similar protocol was followed
with the placebo group except that air was used to compress the chamber to
1-1 atmospheres absolute: this was found in preliminary experiments to be
virtually indistinguishable subjectively from oxygen at 2 atmospheres
absolute. Partial pressures of oxygen on six occasions in the control group
varied from 21-3 to 21-5 kPa (159 to 161 mm Hg).

Twenty treatment sessions were administered to each patient on successive
working days. The patients could not see the gas controls or delivery lines.
The use of monoplace chambers limited the number of patients being treated
at each hospital to three or four in succession each day, and this reduced the
opportunities for patients to compare their experiences. Treatment was
supervised throughout by nursing sisters experienced in both hyperbaric
treatment and intensive care, and the chambers were sited in general
hospitals with full emergency medical and anaesthetic cover.

ASSESSMENTS

Patients were assessed by a consultant neurologist (CMW or CRAC) and
an occupational therapist (Mrs L Jones), who were unaware of the treatment
received by the patient. An initial assessment (assessment 1) was performed
in the week before treatment and assessments 2-6 immediately after and one,
three, six, and 12 months after treatment.

Objective tests

At each assessment all the patients’ scores on the Kurtzke disability,
functional, and incapacity scales were determined'® '’; also measured were
the time taken to walk 50 m with or without aid, visual acuity (Snellen chart),
colour vision (Ishihara plates), macular threshold (Friedmann analyser),
muscle strength in elbow flexion and extension and hip flexion,'® vibration
threshold in both thumbs and great toes (biothesiometer),' and timed tests
of hand function.” The environmental status scale was completed on one
occasion only.!” Tests were performed at a similar time of day, in the same
place, and under similar conditions of lighting, temperature, and dress on
each occasion and were scored without reference to previous assessments.

Subjective tests

Each patient kept a urinary diary for a week before each assessment and
recorded the number of times they passed urine during the day and the night
and, when appropriate, the number of episodes of incontinence. They also
recorded subjectively on an analogue scale whether relevant symptoms had
improved or worsened; the scale consisted of a 200 mm line, the centre of
which (0) represented their state before treatment and which extended from
+100 mm (“fully back to normal”’) to —100 mm (“‘as bad as I could be”). All
patients completed a scale of their overall feeling and were also offered scales
specifically relating to walking, balance, spasms, vision, bladder and bowel
function, fatigue, and sensory disturbance to complete if these were
abnormal. The examiner filled in a scale of his overall impression of change.

Other measurements

Visual (pattern) evoked responses were assessed before and at the end of
treatment using standard techniques (Drs P F Prior, P C Sheaff, P Fenwick)
in 31 patients given hyperbaric oxygen and 28 given placebo. The latency of
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the P100 wave was measured when possible for each eye and findings in the
two treatment groups compared.

Magnetic resonance imaging was performed at either the National Hospital
for Nervous Diseases (Professor W I McDonald, Dr I Ormerod) or St
Bartholomew’s Hospital (Dr M Charlesworth) before and after treatment in
eight patients treated with hyperbaric oxygen and seven treated with
placebo.

Micturating cystometrography was performed on nine patients given
hyperbaric oxygen and 11 control patients before and immediately after
treatment (Mr E H Palfrey, Mr M Bultitude). These patients were selected
because of the severity of their urinary symptoms, and all were being treated
at St Thomas’s Hospital.

Rates of secretion of cortisol were measured before and during treatment in
the first 33 patients (19 given hyperbaric oxygen, 14 given placebo) using a
technique modified from that of Kelly et al* (Professor R Brooks, Dr P
Marshall Jones).

STATISTICAL METHODS

Data processing and statistical analysis were carried out in the department
of community medicine at St Thomas’s Hospital. The null hypothesis was
that the differences in scores between assessments 2-6 and assessment 1
(before treatment) would be the same in the treatment and placebo groups
with respect to major criteria of outcome—that is, the disability status score,
the time taken to walk 50 m, and the subjective overall opinions of both
patients and neurologists. For the Kurtzke disability status score (range
0-10, subdivisions of 0-5) it was assumed that 95% of patients could be
assessed within +2-0 points of their “true” score. Thus 84 patients (42 in
each treatment group) were necessary to detect a 10 unit difference between
groups in the change in score with a power of 90% and a false positive risk
of 5%.

The differences in the scores for each variable between the two treatment
groups were compared using Student’s ¢ test. Subjective analogue scores
(initially 0 by definition) in the two treatment groups were compared using
the mean and standard deviations of the actual scores (¢ test) and by scoring
each analogue scale according to three categories—namely, worse, better, or
unchanged—and using a y? test.

Results

Forty four patients were entered into the trial at St Thomas’s Hospital (22
hyperbaric oxygen, 22 placebo) and 40 at Whipps Cross (20 hyperbaric
oxygen, 20 placebo). All these patients were assessed before treatment
(assessment 1), at the end of the treatment period (assessment 2), and one
month after the treatment period (assessment 3). This report is of these short
term results. Five patients (two receiving hyperbaric oxygen and three
receiving air) failed to complete 17 treatments. The reasons for this were
claustrophobia or anxiety (two), influenza (one), bleeding from the ear (one),
and the diagnosis of cardiac failure after entry into the trial but before any
treatment in the chamber (one). These patients were followed up, and the
results were analysed on an intention to treat basis. Results from the two
hospitals were analysed separately and no differences in major criteria of
outcome emerged. The combined results for the two hospitals (84 patients)
are therefore presented together.

The randomisation procedure resulted in the two groups being similar
with respect to sex distribution, age, duration of disease, time since last
relapse, time since last steroid or inmunosuppressive treatment, and degree
of disability as judged by the scores on the disability, incapacity, and
environmental status scales (table I); functional system scores were also
similar, but at the start of the study the patients in the group treated with
hyperbaric oxygen walked 50 m slightly more quickly than the controls.
Most of the patients had disease that was chronically progressive; in some it
had been so from the outset, but others had initially had relapses.

MAJOR OUTCOMES (table IT)

Both groups of patients noticed small significant subjective improvements
at assessment 2 (at the end of the treatment period), but this subjective
change was not significantly different between the two groups at either
assessment 2 or 3 (that is, after the patients had returned to their usual
lifestyle for a month). The neurologists’ overall impression of change did not
differ significantly from zero in either treatment group. Mean changes in the
score on the disability status scale were small and did not differ between the
groups. The time taken to walk 50 m had not changed significantly by either
assessment 2 or 3: at assessment 2 the change in walking time actually
favoured the placebo group, the mean time taken to walk 50 m being 11-9 s
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TABLE 1—Clinical data on entry to study (figures are means (SD))
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Hyperbaric
oxygen Placebo
group group
(n=42) (n=42)
No of men:women 19:23 17:25
Age (years) 43-8(9-8) 45-8(10-5)
Duration of disease since first symptom (years) 12:6(7°1) 136 (7:4)
No with progressive disease 28 34
No with static disease for 1 year 14 8
Time since last relapse (years) . 46 (3-9) 54 (52)
(n=34) (n=35)
Time since last steroid treatment (years) 41(47) 44 (40)
(n=30) (n=33)
Scores on:
Disability status scale (range 0-10) 5:4(1-5) 59 (10)
Incapacity status scale (range 0-48) 18-0(7-8) 193 (7-0)
Environmental status scale (range 0-35) 13-4 (8-6) 16:0 (7-4)
Functional systems scales:
idal 3:3(0-7) 3:3 (0-5)
Cerebellar 2:5(1°1) 2:6 (09)
Brain stem 1-8(1-3) 14 (1-2)
Visual 1-11(19) 06 (1-4)
Sensory 2:2(0-8) 22 (0-8)
Bladder 1-8(1°1) 18 (1-0)
Mental 0-5(0°9) 03 (0:7)
Time to walk 50 m (s) 134-9(138:0) 196-4 (170-4)

less than the time at assessment 1 compared with 9-0 s longer in the group
given hyperbaric oxygen (p<0-1).

Although the groups did not differ much in age, sex ratio, and disease
pattern, minor differences might have had effects sufficient to obscure a
small but real difference between the treatment groups. To allow for this the
comparisons shown in table II were repeated using multiple regression,
which also allowed for differences between the hospitals. There was still no
evidence of a systematic difference between the treatment groups. None of
these variables had very Gaussian distributions, but comparisons with the
Mann-Whitney test, which avoids such assumptions about distribution,
showed even less evidence of differences between the groups.

TABLE II—Mean (SD) changes in major criteria of outcome between assessments 2 and
1and 3 and 1 by treatment group

Hyperbaric
oxygen Placebo
group group
(n=42) (n=42)
Patient’s opinion (mm):
Assessment 2o 1 +7-9(20-9) +9-1 (18:0)
" Assessment3v1 +10-1(28-0) +0-7 (25°1)
Examiner’s opinion (mm):
Assessment 2v 1 -02 (62) +1-8 (53)
Assessment 32 1 —-02 (7-8) -19 (5-2)
Kurtzke disability scale score (range 0-10):
Assessment 2v 1 0-01(1-16) 0°16 (0-42)
Assessment 32 1 0:05(1-25) 0-01(0-82)
Timed walk over 50 m (s):
Assessment 22 1 9-0(51-2) -11-9(59-7)
Assessment 32 1 —2:0(981) 2:9(96'9)

OTHER SUBJECTIVE OUTCOMES

Virtually all patients scored their impressions of change in walking,
balance, vision, fatigue, spasms, and bladder function as better, worse, or
unchanged, but no significant differences in the proportions whose symp-
toms improved were found between the treatment groups (table III). More
patients given hyperbaric oxygen noticed a change in balance after treatment
(x*=577, p=0-06), but they were fairly equally divided over whether this
was deleterious (13) or beneficial (11). Increased fatigue was unrelated to
whether patients received hyperbaric oxygen or air but was associated with
outpatient treatment (x*=7-06, p=0-006); thus 18 outpatients and five
inpatients felt more fatigue after treatment and 26 outpatients and 31
inpatients felt the same or less fatigue.

OTHER RESULTS

With respect to the 40 other variables assessed clinically (see appendix)
two differences between the treatment groups reached the conventional 5%
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level of significance. At assessment 3 the functional system score for
sensation had improved by 0-38 (SD 0-76) in the group given hyperbaric
oxygen compared with no change (0-:00 (0-88)) in the group given placebo
(t=2-114, p=0-038). There was no correlation between subjective scores for
sensation and the change in the functional system score for sensation. The
time taken to write a standard sentence with the left hand was significantly
reduced at assessments 2 and 3 in the group given hyperbaric oxygen, but
none of the seven other tests of function in the same hand or the eight in the
right hand showed a significant change.

TABLE III—Proportions of patients who claimed that ;ympwmsAhad improved béiween
assessment 1 and assessments 2 and 3 by treatment

Assessment 2 Assessment 3
Hyperbaric Hyperbaric
oxygen Placebo oxygen Placebo
Symptom group group group group
Walking 11/39 16/41 12139 14/42
Balance 10/40 10/41 11/38 8/41
Fatigue 5/40 10/41 8/39 9/42
Spasms 8/40 5/41 .9/39 4/42
Bladder 14/40 13/41 13/40 12/42
Vision 2/40 3/41 4/39 6/42

No differences between treatment groups were found in the latency of the
P100 wave of the visual evoked response when this could be measured (54
eyes in 32 patients given hyperbaric oxygen compared with 55 eyes in 29
patients given placebo). Magnetic resonance scans (eight patients given
hyperbaric oxygen, seven given placebo) were unchanged by treatment.
Micturating cystometrograms were obtained in 20 patients (nine given
hyperbaric oxygen, 11 given placebo). In the group given hyperbaric oxygen
bladder capacity increased in five patients and was unchanged in four; in the
group given air it improved in one, was unchanged in nine, and was worse in
one (x*=5-44, p=0-07)—that is, there was a trend in favour of the group
given hyperbaric oxygen that was just short of significance. Scores for
subjective assessment of bladder function and urinary diary scores in this
group of 20 patients did not correlate with improvement in bladder capacity.
Rates of secretion of cortisol were measured in 19 patients given hyperbaric
oxygen and 14 patients given air before and during treatment: there was no
significant increase in secretion as a result of either treatment and no
difference between the groups.

UNWANTED EFFECTS (table IV)

Both groups of patients experienced unwanted effects from the treatment.
Minor ear discomfort was the commonest problem. Two patients required
the insertion of grommets in order to continue treatment. One patient, who

TABLE IV—Numbers of patients in each group with side effects

Hyperbaric

oxygen Placebo

group group
Ear discomfort 26 (3 severe) 10
Deafness 3
Sinus pain 2 1
Headache 4 4
Leg pain 5 4
Visual disturbance 8 3
Nausea 3 1
Fatigue 16 20
Fear or anxiety 9 (2 severe) 5

sneezed during decompression, had bleeding from the external auditory
meatus and was presumed to have perforated the tympanic membrane. No
patient had longlasting aural side effects. Visual disturbances consisted of
blurring of vision, usually towards the end of treatment, which lasted for 30
minutes to six hours after treatment but for several days in one case; one
patient remarked on a disturbance of colour vision after treatment with
hyperbaric oxygen. Two patients became anxious and claustrophobic and
had to withdraw from treatment with hyperbaric oxygen for this reason
alone.
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Discussion

We did not find any systematic benefit from giving hyperbaric
oxygen to patients with chronic progressive or static multiple
sclerosis. In our view it would be possible for patients to experience
appreciable benefits without showing a change in score on the
disability state or functional system scale. For instance, the degree
of benefit experienced by patients taking antispasticity agents,
though regarded as clinically useful, rarely influences ambulation
sufficiently per se to result in a change in Kurtzke grade. Patients
treated with hyperbaric oxygen, however, were unable to detect
appreciable benefits as compared with the group treated with
placebo. We had wondered whether improvements might occur in
specific variables such as muscle strength, vibration threshold, or
bladder function that might hint at underlying improvements in
neurological function but be insufficient to be obvious to patient
or examiner; improvements in evoked responses or magnetic
resonance imaging could also represent relevant findings in re-
sponse to treatment even if no clinical benefit accrued. We found no
significant benefit, however, in any objectively measured variable
apart from the functional system scale for sensation and writing time
in the left hand. These findings, however, did not correlate with any
subjective improvement, lowering of vibration threshold, or im-
provement of other hand functions, and we strongly suspect that
they were due to chance and clinically irrelevant.

We analysed our data to see whether exclusion of patients with
static disease gave more favourable results, but it did not.

Although our patients had moderately severe disease, they were
all mobile to some degree and, at least when first seen, could walk 50
m. They had disease of similar duration and severity to patients
reported on by Fischer et al.” The reports of Neubauer do not
provide clear information on the degree of disability in his patients,
but 179 out of 250 patients are described as having had symptoms,
signs, or disability for more than five years and being “moderately
disabled” or “totally incapacitated”: of these, 89-91% “responded”
to treatment in an open study.’ * Considerable evidence of potential
patient bias emerged from our study. Most of our patients had great
expectations of their treatment even though they appreciated the
possibility that they might receive a placebo. Most clearly took the
view that if they felt better after treatment they must have received
hyperbaric oxygen and that if their condition was unchanged or
worse they had received placebo. One patient, whose condition
deteriorated dramatically in the month after treatment with hyper-
baric oxygen so that she could not walk at all, went to have treatment
with hyperbaric oxygen elsewhere because she “knew” that she had
received only air: her condition improved rapidly after this second
course of treatment.

Our monoplace chambers probably resulted in higher arterial
partial pressures of oxygen than were recorded in the trial of Fischer
et al, but we were unable to measure them directly for technical
reasons. As patients breathed a gas mixture of 95-98% oxygen at 2
atmospheres absolute and had no major cardiorespiratory disorder,
however, the arterial pressure of oxygen was probably similar to that
in the study of Barnes et al'* although no reports have indicated what
pressure of oxygen might be expected close to multiple sclerosis
plaques. The trial of Barnes et al was criticised for having used
excessive treatment pressures, and claims were made on both
theoretical and clinical grounds that partial pressures of oxygen
around 1-5 atmospheres absolute were more appropriate. Neu-
bauer’s series of patients, however, are described as having been
treated in monoplace chambers with four treatments at 15
atmospheres absolute followed by 16 at 2 atmospheres absolute for
between and 60 and 90 minutes, with follow up treatments at 2
atmospheres absolute. This regimen was said to have produced a
dramatic response in 39% of 250 patients, most of whom had
chronic progressive disease, and minimal to moderate improvement
in another 52%.

The results from the Newcastle trial* and our own on a total of
204 patients studied under double blind conditions in the United
Kingdom fit in with the findings of several smaller studies recently
reported in the United States at a meeting of the American Academy
of Neurology: in three independently conducted studies of 18
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patients (in a crossover study),”? 40 patients,” and 57 patients,*
performed double blind and reported in abstract form, no overall
benefit emerged from treatment with hyperbaric oxygen. Findings
from a Swedish study of 24 patients were essentially similar.”

Our findings, obtained with detailed methods of assessment,
together with the findings from other double blind trials have failed
to confirm those of Fischer ez al.” There appears to be little basis for
recommending this treatment to patients with multiple sclerosis.

ADDENDUM—The fourth (three month) and fifth (six month)
assessments have been completed in all patients and the sixth (one
year) assessment in 45 patients. No significant differences in major
or subjective outcomes have emerged between treatment groups.
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Saunders, ] Evans, and J Burns of the department of medical physics, St
Thomas’s Hospital; the department of occupational therapy, the National
Hospital, Queen Square, London; R Rumun for data handling and
programming; and A Tilley and ] Jones for secretarial work.
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Large “ 301 017 (1'S5) 038 (247) 179 0243
Left hand
201 537 Q242) s91 2271 2231 o0
Weiing 301 =960 (2357) 286 (14-66) 2853 0006+
Mare 201 654 2289) 797 (1868) ~0307 0759
301 579 amin 681 (2823) o1 o8
. 201 103 (594) ~on @50) 123 022
Card turning 301 -007 (336 0% (276) ~02 o7l
201 115 (664) SIS (40 2267 0027
Small objects 301 ~0B (609 147 (4 ~1ot6 o028
; 201 052 (757) S0w0 @8 0566 0573
Sismulated eating 301 013 bk 182 (3716 ~0281 0781
201 ~063 (204 -390 (2810) 0486 0629
Chequers 301 232(2066) ~162 (4433) ~0633 0530
201 025 (028) -004 (169 ~02% o713
Large light objects 3ol 009 (37:60) 029 (150) 0034 0973
201 073 (645) —031 (137 -ton o318
Large beavy objects 30t 007 (319 -0 (37 0345 o588

*p<0-05,
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Placenta praevia and sex ratio at birth

IAN MacGILLIVRAY, DENNIS DAVEY, SEDICK ISAACS

Abstract

The ratio of male to female sex among infants born to 391 women
with and 114 079 without placenta praevia was analysed by parity.
In the women without placenta praevia the sex ratio decreased
significantly with increasing parity, whereas in the women with
placenta praevia it increased. Overall, the sex ratio was increased
among the women with placenta praevia, particularly multiparas.

An increase in the sex ratio at birth is associated with
insemination early or late in the menstrual cycle, which may
resultin delayed development and implantation of the blastocyst;
this may be a predisposing factor in placenta praevia.

Introduction

Several complications of pregnancy, including pre-eclampsia' and
premature labour,? are associated with an increase in the ratio of
male to female sex at birth. As placenta praevia is believed to be due
to delayed development and implantation of the blastocyst, and as
abnormalities in the developmem of the blastocyst are associated
with alterations in the sex ratio, we investigated the sex ratio in
women with placenta praevia.

Subjects, method, and results

We determined the sex ratio at delivery in 114 470 singleton pregnancies
(391 women with and 114079 women without placenta praevia) in the
Peninsula Maternity and Neonatal Service region in Cape Town between
1976 and 1983. The women were divided into three groups according to
parity (para 1, para 2 and 3, and para 4), those who were para 2 and para 3
being grouped together to ensure adequate numbers in each group (table).
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In the reference population without placenta praevia the sex ratio showed
a significant decrease with increasing parity (p<<0-02, Bartholemew’s test for
proportions qualitatively ordered®). In women with placenta praevia,
however, the sex ratio showed a progressive increase with increasing parity,
but this trend was not significantly different from zero owing to the smaller
numbers. The proportion of male births by parity in the two groups was
compared by ridit analysis.* The mean ridit for the group with placenta
praevia was 0:634 (SE 0-022), which was significantly greater than the
reference ridit value of 0-S (p<0-0001) with an odds ratio of 7:4 that
multiparas with placenta praevia would have a higher proportion of male
births than the reference group. Furthermore, in multiparas with four or

Ratio of male to female sex at birth among women with and without placenta
praevia

Without placenta praevia With placenta praevia
No of No of Noof No of
male female  Male:female male female  Male:female
Parity infants  infants - ratio infants  infants ratio
1 22601 21229 1-065 34 31 1-097
2and 3 24172 23027 1-050 95 78 1-218
=4 11671 11379 1-026 9% 63 1-429
Total 58444 55635 1-050 219 172 1273

more pregnancies the sex ratio in those with placenta praevia was 1-429,
which was significantly greater than the ratio of 1:026 in the women without
placenta praevia (p<0-043, G’ test).® The increase in the sex ratio with
increasing birth order among women with placenta praevia compared with
those without was thus highly significant.

Discussion

An increased ratio of male to female sex at birth among women
with placenta praevia, particularly multiparas, is a new observation.
Moreover, the progressive increase in sex ratio with increasing
parity in placenta praevia contrasts with the decrease found in
normal pregnancy.

One of the main factors influencing the sex ratio at birth is the
time of insemination during the menstrual cycle, more male infants
being delivered when insemination occurs two or more days before
or after ovulation.® Early and late insemination and alterations in sex
ratio are also associated with an increased incidence of miscarriage.’
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