
the uterus must be emptied. Delivery of the infant
improves maternal circulation and increases venous
return. After delivery pressure in the inferior vena cava
promptly returns to prepregnancy values' and cardiac
output increases by 60-80% of prepregnancy values.9

Urgent operation is critical to mother and baby.
Anoxia causes irreversible brain damage in an adult in
three to four minutes, and hypoxia develops sooner in
pregnancy.'0 Unfortunately, the period of cardiac
arrest in our patient was at least 15 minutes, and the
neurological sequelae showed the effect of such anoxia.
Review of published reports shows that 70% of

neonatal survivors delivered up to five minutes after
maternal death were normal.' Weil and Graber
reported on a normal neonate delivered after
15 minutes of unsuccessful cardiopulmonary resuscita-
tion." In our case the infant, despite anoxia of more
than 15 minutes and no detectable heart rate at birth,
survived without any neurological problems. Although
caesarean section is done primarily for the mother's
benefit, it may also help the baby's chance of survival.
Cardiopulmonary resuscitation must be continued
throughout the caesarean section to maintain blood
flow as this increases the chance of a successful
maternal and neonatal outcome. 2

Amniotic fluid embolism is rare but has a mortality
of over 80%.' "' It is associated with increasing age and
parity and with short, tumultuous labours, but it rarely
occurs before the onset of labour. Treatment is
threefold: control of the bleeding diathesis, which
occurs in 30% of patients; replacement of blood; and,
most importantly, cardiopulmonary resuscitation.
Amniotic fluid embolism can be diagnosed in survivors
by the finding of elements of amniotic fluid in the
maternal circulation.'

Recent guidelines from the Royal College of
Physicians outline the difficulties in resuscitating

pregnant women and support the use of emergency
caesarean section as part of the procedure.'6 We agree
with other authors"'2 that if the patient does not
respond after five minutes of cardiopulmonary
resuscitation, taking caval compression into account,
then a caesarean section should be performed,
cardiopulmonary resuscitation being maintained
throughout and after delivery. Such aggressive
management can further decrease maternal mortality.
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Clinical Algorithm

Decision making for routine measles/MMR and whooping cough
immunisation

Angus Nicoll, Douglas Jenkinson

In the United Kingdom the uptake of vaccination
against measles and whooping cough is low. Uptake
rates for measles vaccination are comparable with those
in west Asian countries and those for whooping cough
vaccination with those in African countries rather than
those in other industrial countries. The introduction
of a combined measles-mumps-rubella (MMR) vaccine
in October this year will give the Department of Health
and Social Security an opportunity to mount a major
promotional campaign to try to counter this low uptake
rate.
The problems underlying this failure to vaccinate

are complex, reflecting professional as well as public
attitudes. All the evidence is, however, that enthusi-
astic, well organised practitioners and health districts
can override such factors and at least approach"4
national targets,i even in areas of deprivation.4 Health
care professionals advising parents face the problem
that much false information exists about contra-
indications and that individual circumstances are
sometimes complex.
To aid the promotion of vaccination we have

prepared annotated algorithms to guide in making
decisions on vaccinating individual children. They also

estimate the maximum uptakes given the updated
contraindications.'

1 Unicef. The slite o'fthe world's children 1988. Oxford: Oxford University Press,
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All children reaching
15 months of age

Measles/MMR

(A) All of these reasons have been presented to
us as contraindications. None of them are, though
some have been so in the past. They represent
mythical contraindications79 '0 by which many

children are incorrectly denied protection.

Unwell from acute
febrile illness at
time of immunisation
(particularly respiratory) ?

Yes Postpone

r3°/° | until well

It may not of had been measles;
vaccine harmless if it was

Il
Severe enough to cause anaphylactoid
reactions ie generalised urticaria,
swelling of mouth and throat, difficulty
in breathing, hypotension, and shock ?

Immunocompromised eg radiation
therapy, immunosuppressant doses
of corticosteroids, leukaemia,
Hodgkin's disease, lymphoma,
hypogammaglobulinaemia, HIV ?

-0~ ~

No

<0-1%

Yes

<0I5%

J

Apply special precautions
to manage a febrile reaction

Yes_

<0-1%

(B) Children are sometimes thought to be too ill
for immunisation. Children starting an acute
febrile illness should have their immunisation
deferred.8 To estimate the number of children
affected we monitored three routine child health
clinics (one in general practice, two organised by
the health authority) during January to March
1986. On average 3% of children presenting for
immunisation were too ill on the day.

(C) Many cases ofmeasles, even when diagnosed
by a doctor, prove not to have been so on sero-
logical testing; this is particularly so in younger
children. "

(D) The true incidence of severe allergy to hens'
eggs is unknown. Certainly it is extremely rare-a
reasonable estimation is under 0-1% (J Soothill,
personal communication).

(E) Hypersensitivity to either neomycin or
polymyxin is usually of a mild delayed form not
causing severe problems in immunisation and
is extremely rare in community and hospital
paediatric experience (Committee on Safety of
Medicines, personal communication).

(F) These conditions are all uncommon and are
unlikely to affect more than 0 5% of a child
population. Killed vaccines and toxoids may be
given safely. Nevertheless, such children may not
always receive live vaccines, which include polio;
measles; measles, mumps, and rubella; rubella;
and BCG. Some of these may be given when the
child is in remission and has been off
immunosuppressive treatment for more than six
months.8 Individual evaluation is required by the
specialist in charge.

(G) Such children constitute at most 3% of a
whole child population.32 Conventional practice is
to protect these children from a febrile convulsion
induced by the mild temperature experienced
seven to 10 days after immunisation. This may
be achieved by giving parents instruction on
controlling temperature, including administration
of paracetamol.

Do not
1% [Jmmunise

BMJ VOLUME 297 6 AUGUST 1988

These are not contraindications

Uncertainty about previous measles immunisation
Personal or family history of fits (may need special
precautions), asthma, eczema, hay fever, migraine,
food allergy
Antibiotic and other medication including topical
and low dose oral steroids
Mild developmental delay
Chronic disease (immunisation especially important)
Failure to thrive and low weight
Prematurity
Jaundice of the newborn
Breast feeding or pregnant mother
Previous history of pertussis or measles
Stable neurological conditions (such as
established cerebral palsy)

These children can be immunised

99%

I
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All children reaching
3 months of age

.- N

Triple vaccine

(A) All of these reasons have been presented to
us as contraindications. None of them are, though
some have been so in the past. They represent
mythical contraindications7 I"' by which many
children are incorrectly denied protection.

Unwell from acute
febrile illness at
time of immunisation
(particularly respiratory) ?

No

History of convulsions Ye
or established damage
in the neonatal period ?FNo
(3 Il

Parent or sibling Yes
with history of 0
idiopathic epilepsy ? 2%

No

Severe local or general
reaction to first or secoi
dose of pertussis vaccine

INo

Yes Postpone

3% unti

es

1 5%

(B) Children are sometimes thought to be too ill
for immunisation. Children starting an acute
febrile illness should have their immunisation
deferred.' To estimate the number of children
affected we monitored three routine child health
clinics (one in general practice, two organised by
the health authority) during January to March
1986. On average 3% of children presenting for
immunisation were too ill on the day.

(H) These are special considerations, not
contraindications. Each child should be
individually assessed.' Infants with a history of
convulsions will constitute up to 1% by the age at
which' three immunisations should have been
givenl'" We have estimated that another 0 5% of
children with established cerebral damage should
be included in this group.'4 A child in this group
should not be denied immunisation without
specialist advice.

Special consideration
required. Refer to
specialist if necessary.
Many can be immunised.

Individual _
assessment |

nd
Yes

3-5%

No further Do not immunise
pertussis with pertussis

3-5% 0-5-3-5%/

]9396%
Administer diphtheria
and tetanus vaccine

(I) These are special considerations, not contra-
indications. Children to whom they apply may be
immunised but each case has to be individually
considered. One survey has found that up to 3% of
a child population would be included in such a
category,' though another study has estimated
only 0 3% to 1% depending on age.'4 A child in this
group should not be denied immunisation without
specialist advice.

(J) These are true contraindications.i Mild
reactions, however, are common and normal. The
definition of severe reactions is as follows.'

Local: An extensive area of redness and swelling
which becomes indurated and affects most of the
anterolateral surface of the thigh or a major part of
the circumference of the upper arm.

General: A fever of over 39 5°C within 48 hours
of immunisation or any one of anaphylaxis,
bronchospasm, laryngeal oedema, generalised
collapse, prolonged unresponsiveness, convul-
sions, or prolonged inconsolable screaming oc-
curring within 72 hours of immunisation.
With a much broader interpretation of the defini-
tion of a severe reaction 355% of children starting a
course of pertussis vaccination might be expected
not to complete for this reason.'
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These are not contraindications

Fits or convulsions in other than first degree relatives
Sibling with febrile convulsions
Personal or family history of asthma, eczema, hay
fever, migraine, food allergy
Antibiotic and any other medication including
topical and low dose oral steroids ( 2mg/kg/day
prednisolone given continuously
Mild developmental delay
Chronic disease other than neurological
Failure to thrive and low weight
Prematurity
Jaundice of the newborn
Breast feeding or pregnant mother
Prematurity
Jaundice of the newborn
Breast feeding or pregnant mother
Previous history of pertussis or measles
Stable neurological conditions (such as
established cerebral palsy)

These children can be immunised

Completion of
immunisation

-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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