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some years. Adult females have been excluded because of
the possibility that they could be pregnant or become preg-
nant within eight weeks of vaccination and the vaccine
virus strains may have retained the teratogenic properties
of their parents. Recently however the Department of
Health and Social Security has advised26 that sero-negative
women may be offered vaccination early in the post-partum
period. These women are presumably considered suitable
because they are neither pregnant nor likely to become
pregnant during the following eight weeks, their antenatal
serum sample is readily available for antibody titration, and
they are less prone to vaccine reaction.27 But this extension
in the rubella vaccination programme will not reduce the
risk of congenital rubella among first-born children, who
comprise 40% of all infants, and since 1.2% of women
conceive within 75 days of the birth of their first child28
the need to take contraceptive precautions is not eliminated.

Clearly, rubella vaccines could be more effectively used
if their administration to adult females did not carry the
risk of causing congenital rubella. A programme relying on
women not to be pregnant or become pregnant within eight
weeks of vaccination would soon run into difficulties even
though it incorporated prevaccination serological tests for
immunity, contraceptive precautions, and pregnancy testing
at the time of vaccination and eight weeks later. There
would be no problems, of course, were it established that
the vaccine virus strains are not teratogenic. These strains
generally cause fewer reactions than the natural rubella
virus, and, as shown in transmissibility studies, some par-
ticularly stringent,29 30 they have almost entirely lost their
capacity to spread from person to person. But despite pre-
liminary reports31 on experience in the United States the
extent to which each vaccine strain has lost its teratogenic
properties is unknown.
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Salmonella typhi Resistant
to Chloramphenicol
The foremost indication (some would say the only indication)
for the use of chloramphenicol is the treatment of enteric
fever. Despite the introduction of several promising new
agents chloramphenicol remains the sheet-anchor of treat-
ment, and the prospect of the emergence and spread of
chloramphenicol-resistant Salmonella typhi must still cause
considerable concern.

Typhoid bacilli can be rendered resistant to chloram-
phenicol in the laboratory, but these strains generally appear
to be rather emasculated creatures. Nevertheless, chloram-
phenicol-resistant typhoid bacilli have been encountered in
infected patients, but over the last 20 years few infections
with them have been reported, and none appears to have
given rise to an outbreak.

While occasional chloramphenicol-resistant strains of
Salmonella typhi were being isolated it was found that the
antibiotic resistance of some enterobacteria is of a peculiar
kind.' It commonly embraces several unrelated antibiotics
-a phenomenon otherwise extremely rare-and what is
more can be transferred en bloc by conjugation into a pre-
viously sensitive strain of bacteria which does not even need
to be of the same species. Multiple resistance of this kind
has since been found to be widespread and in appropriate
conditions can be made to spread through sensitive bacterial
populations at alarming rates.

In the face of such findings it is perhaps surprising that
sensitive enterobacteria continue to prevail, and it has been
generally concluded that the conditions in which they ordin-
arily grow favour the natural sensitive rather than the multi-
resistant strains. Such a natural advantage could be over-
come if widespread use of antibacterial agents inhibited
multiplication of the sensitive strains and if opportunities
were provided for multiresistant varieties to spread.

This thought focused attention on the importance of en-
terobacteria in animals, since the supplementation of animal
foodstuffs with antibiotics as well as their therapeutic use
might favour replacement of the normally sensitive
Escherichia of the animal gut with the multiresistant strains.
During preparation of the carcass the meat is inevitably
soiled with gut organisms, which may subsequently reach
the kitchen and get into food which is consumed uncooked.
The introduction of multiresistant Escherichia from animals
into the bowels of patients infected with Shigella or
Salmonella could result in transfer of resistance to those
organisms and their spread to other people. It may be argued
to what extent the fostering and spread of such undesirable
strains is due to the common use of antibiotics in farm
animals,2 but one result of transferrable resistance has been
to produce the long-feared, epidemic, chloramphenicol-resis-
tant strains of Salmonella typhi.

Strains resistant to chloramphenicol in the late l9cXs were
shown *to possess transferable resistance, but some comfort
could be drawn from the fact that these strains did not give
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rise to epidemics. Successful epidemic strains may require
special properties, and it might have been hoped that such
strains were unreceptive to transfer of resistance and that
multiresistant strains might hence be less highly trans-
missible and more amenable to containment by modest
hygienic measures.
Any such comfortable thoughts are now swept aside by the

emergence of epidemic typhoid in Mexico due to a strain
possessing transferable chloramphenicol resistance. Wide-
spread use of chloramphenicol and opportunities for trans-
mission of the organism have evidently provided there just
the conditions necessary to allow the dominance of multi-
resistant strains. Added to this, air travel has allowed these
disagreeable organisms to be imported into the U.S.A. and,
as Dr. E. S. Anderson and Mr. H. R. Smith report at page
329 of the B.M.7. this week, into Britain. While there is
doubtless room for improvement in our hygienic practices
and use of antibiotics, there are, as Anderson and Smith
say, unlikely to be great opportunities for epidemic spread
of these organisms here. But their report is an important
reminder that these organisms present us with therapeutic
problems, serves as a warning of the need to take scrupulous
care in the prescribing of antibiotics, and should encourage
us to examine prescribing practices in other parts of the
world now drawn so close to us.

I British Medical Yournal, 1965, 1, 1325.
2 Anderson, E. S., British Medical Yournal, 1968, 3, 333.

Antepartum Pulmonary
Embolism
At the eighty-second annual meeting of the American Asso-
ciation of Obstetricians and Gynaecologists antepartum
pulmonary embolism due to blood clot was discussed. The
debate was stimulated by S. R. Henderson, C. J. Lund, and
W. T. Creasman,' who analysed the frequency and number
of deaths from thromboembolic disease among female
patients aged 9-50 in hospital between 1959 and 1970.
There were 72 cases in the obstetric service compared with
138 in the medical and surgical units in their hospital.
During the 12-year period of study the incidence of

thromboembolism was 2-4 per thousand deliveries and thus
similar to the figures in other reported series. The accepted
range is 1-5 cases per thousand deliveries. However, in
their series the disease during pregnancy was almost equally
divided between the antepartum and postpartum periods,
which is different from most other series. Of particular in-
terest were the 20 cases of antepartum pulmonary embolism
(with two maternal deaths) compared with 14 cases of ante-
partum deep-vein thrombosis. Ten of the emboli occurred
in the first trimester, nine in the last trimester, and only
one in the middle trimester.
One of the largest series of deaths from pulmonary em-

bolism during pregnancy analysed over recent years have
been those reported on by the Ministry of Health.2 So far
they have- not shown such a striking incidence of fatal ante-
partum embolism in the first trimester, even when allow-
ance is made for those included under abortion as the prime
cause of death. For the 15-year period published to date
the overall incidence of fatal antepartum embolism was
17%, though for the last two reports, 1961-3 and 1964-6
inclusive, the incidence in each was 25%.

Henderson and colleagues1 acknowledge the limits of
their detailed retrospective study of 20 cases of antepartum
embolism, in all of which there were sound clinical and
laboratory data 'to confirm the diagnosis. The main predis-
posing factors were age, vascular disease, previous thrombo-
embolism, and obesity. No reference was made to the ABO
grouping, which is now recognized3 as an associated factor.
The diagnosis of deep-vein thrombosis is generally more

difficult in pregnancy than at other times because the pelvic
veins are often involved. Furthermore, recent techniques,3-6
in particular with iodine-125-labelled fibrinogen, for the
detection of deep-vein thrombosis are not usually performed
during pregnancy.
The symptoms and signs of embolism are similar in the

pregnant and non-pregnant patient. The commonest symp-
toms are pain and dyspnoea; in addition tachycardia (over
120/min) and tachypnoea may be noted. These and cyan-
osis, if present, result from a combination of systemic hypo-
tension and pulmonary hypertension, but both symptoms
and signs vary in accordance with the size and the site of
the embolus. The clinical signs on auscultation of the chest
are also variable. A chest x-ray, though it will not diagnose
an embolism with certainty, is a most useful ancillary in-
vestigation; lung scans and pulmonary arteriography may
help, but all take time when the initiation of treatment is
a matter of urgency. The electrocardiogram is not helpful,
though it undoubtedly does show changes.
The presence of the symptoms mentioned above in a

patient who has a deep-vein thrombosis is diagnostic of
embolism. With regard to the diagnosis of antepartum pul-
monary embolism: it should always be suspected. Because
of the potentially fatal outcome, any pain in the leg or
chest in pregnancy should be considered to be due to deep-
vein thrombosis or pulmonary embolism until proved other-
wise, and it should be treated as such until the diagno.'. is
confirmed.7
The diagnosis of pulmonary embolism having been made

or suspected, treatment should be started urgently to avoid
risk of a fatal outcome. In the initial stage the best drug to
give is intravenous heparin, but pain and anxiety may need
to be allayed with analgesics such as the opiates. Con-
troversy exists on the best way of prescribing the heparin,
but suggestions have included (1) 10,000 units intravenously
6-hourly, or (2) heparin 10,000 units 4-hourly for 12-24
hours and thereafter 6-hourly, or (3) a heparin drip in
which 40,000 units is given over 24 hours and thereafter
reduced to 20,000 units per 24 hours to avoid overdosage.
Each of these regimens has its merits. In general the inter-
mittent therapy requires little control (especially the 6-
hourly regimen), but the continuous method does. In the
doses suggested there is at present no evidence that heparin
reaches the fetus. The heparin should be continued for 10-
14 days (or even longer) according to the patient's progress.
After this (or earlier if preferred) the obstetrician has to
decide whether to continue intermittent therapy through
an indwelling needle or change over to oral anticoagulants,
which present a risk to the fetus because they cross the
placental membrane. If the embolism occurs early in preg-
nancy this risk may have to be taken. If oral anticoagulants
are given the patient should be switched to heparin
before the induction or onset of labour, because it has a
rapid antidote whereas the oral anticoagulants do not. Pro-
phylactic therapy should preferably be given for at least six to
eight weeks postpartum to avoid the danger of pulmonary
hypertension and its inevitable sequelae.
The precise roles of fibrinogenolytic agents and surgical
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