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advantage of not being passed through the placental barrier.
Its use may also avoid haemorrhage associated with birth
trauma, since the blood level returns to normal quickly after
simple withdrawal of the drug when labour begins.
The best compromise, based on the regimen recommended

by Bonnar,6 is as follows. Heparin should be given sub-
cutaneously during the first trimester, to avoid any risk of
teratogenic effects from oral anticoagulants. Between 12 and
37 weeks oral anticoagulation may be reinstituted. The risk
of fetal haemorrhage during this period may be minimised by
using a relatively conservative dosage regimen.7 8 The aim
should be to prolong the prothrombin time ratio to 2-0 to 2-5
using the Quick test with the British (Manchester) thrombo-
plastin reagent. At 37 weeks the subcutaneous heparin regimen
should be restarted. For safe and effective treatment, plasma
heparin concentrations should be monitored, especially in the
last trimester, because during pregnancy women become
relatively refractory to its anticoagulant effect. Between 7000
and 10 000 units of heparin are normally required 12-hourly
to provide the optimum concentration of 0-1 to 0 4 units per
ml. This may be controlled by assay9 of antiactivated factor X
or the standardised partial thromboplastin time test.10 Forty-
eight hours after delivery oral anticoagulants may be started
again, with vitamin K supplements to the baby if breast-fed.

Further work is required to establish the relative value of
alternative regimens such as continuous heparin throughout
pregnancy, with or without the addition of antiplatelet drugs
such as dipyridamole. Meanwhile, most patients with heart
valve prostheses who need anticoagulant prophylaxis can
undergo pregnancy without much trouble to the mother-
while the risks of oral anticoagulants to the fetus can be
minimised.

1 Prentice, C R M, Prescribers' Journal, 1976, 16, 116.
2 Hedstrand, H, and Cullhed, I, Scandinavian Journal of Thoracic and

Cardiovascular Surgery, 1968, 2, 196.
3 Oakley, C, and Doherty, P, British Heart_Journal, 1976, 38, 1140.
4 Poller, L, and Thomson, J M, Lancet, 1964, 2, 62.
5 Isom, 0 W, et al, Journal of Thoracic and Cardiovascular Surgery, 1972,

64, 354.
6 Bonnar, J, in Recent Advances in Blood Coagulation-2, ed L Poller,

p 374. Edinburgh, Churchill Livingstone, 1977.
7 Wright, H P, J1ournal of Obstetrics and Gynaecology of the British Empire,

1951, 58, 272.
8 Quennville, G, et al, American Journal of Obstetrics and Gynecology, 1959,

77, 1135.
9 Denson, K W E, and Bonnar, J, Thrombosis et Diathesis Haemorrhagica,

1973, 30, 471.
1 Poller, L, Thomson, J M, and Palmer, M K, Lancet, 1976, 2, 842.

Cytomegalovirus in immune
compromised hosts
Wider use of cancer chemotherapy has led to the recognition
of its less usual infective complications. These may be
puzzling. An infecting bacterial organism can be identified in
only 10% or so of patients who develop sustained fever while
on chemotherapy for induction of a remission of acute leuk-
aemia. Viral infections are assumed but rarely proved. Never-
theless, infection with cytomegalovirus (CMV) can be identi-
fied by histological, serological, and virological methods in as
many as 90% of patients who have had renal transplants and
are on drug treatment to prevent the rejection of the donor
kidney.'

In these patients infection has been attributed to the
immunosuppressive effects of treatment, though the extent to

which chemotherapy is immunosuppressive is arguable. The
bone marrow suppression which follows chemotherapy
undoubtedly increases susceptibility to infection, but granulo-
cytopenia alone does not appear to predispose to infection
with CMV. Therapeutic doses of immunosuppressive drugs
do not seem to alter antibody responsiveness, nor do circu-
lating antibodies to CMV have much effect on the clinical
consequences of infection. This is not entirely surprising:
CMV is predominantly an intracellular virus transmitted by
cell-to-cell contact and is therefore likely to be little affected
by antibody. Nevertheless, intensive chemotherapy does
reduce the circulating population of T lymphocytes,2 suggest-
ing a quantitative impairment of cell-mediated immune
responsiveness. This finding and the clinical consequences of
chemotherapy support the case for cell mediated immunity
being the controlling factor in infections with CMV. Further
evidence has come recently from a study3 of 131 patients with
rheumatological disorders and 211 unselected blood donors:
CMV was isolated from the urine of 20% of the patients on
cytotoxic immunosuppressive drugs but not from any of the
patients on other forms of treatment.

Circulating complement fixing antibodies to CMV provide
evidence of past exposure to the virus, and serological studies
suggest that inapparent infection with CMV often occurs early
in life. The incidence of antibodies rises steadily with age to a
plateau around the 40s. During active infection there is a rapid
rise in antibody titres to CMV and the virus may be excreted
in the saliva and urine for a long time afterwards. In Dowling's
study3 8 out of 14 patients who were given immunosup-
pressive therapy developed evidence ofCMV infection. Seven
of these eight patients had pre-existing CMV antibody,
suggesting that immunosuppression might have reactivated
endogenous infection.
The clinical features of CMV infection may resemble the

Paul-Bunnell negative syndrome of infectious mononucleosis
that may follow massive fresh blood transfusion; there may be
prolonged fever, jaundice, ulceration of the gastrointestinal
tract, arthralgia, retinitis, and skin eruptions. CMV may also
cause an interstitial pneumonitis, which may progress to cause
respiratory failure and death.4 Of 16 patients proved to have
CMV by lung aspiration or biopsy, 13 had radiographic
evidence of diffuse interstitial or alveolar infiltrates. Respira-
tory symptoms varied in duration from a relatively rapid course
of one week to as long as seven weeks. Only one of these
patients had evidence of acute hepatitis, and no patient had
atypical lymphocytes on peripheral blood smears. Complement
fixing tests for CMV were positive in only seven out of 12
patients investigated, indicating that serological tests alone may
not necessarily help in the diagnosis of pulmonary CMV in-
fection in patients with underlying disease. Another recent
study looked at patients given bone marrow transplantation:
interstitial pneumonia was the single most troublesome infecti-
ous complication.5 About half the patients with interstitial
pneumonia had unambiguous evidence of disseminated CMV
-characteristic inclusion bodies on histological examination
of the lungs and other organs as well as isolation in culture.
Retrospective analysis of virological and histological data sug-
gested that at least one-third of patients undergoing bone
marrow transplantation contract or activate latent cytomegalo-
virus infection during the first few months of engraftment.
Patients with considerable rises in complement fixing antibody
titre either have no clinical manifestation or have recovered
from transient interstitial pneumonia, and most excrete cyto-
megalovirus in the urine. In contrast, those who develop fatal
cytomegalovirus pneumonia (proved at necropsy) rarely have
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any rise in complement fixing antibody titre and do not
excrete CMV in the urine at the time of disseminated in-
fection.
The results of treatment of CMV infection with antiviral

agents such as interferon, cytosine arabinoside, and idox-
uridine have been singularly disappointing. Adenosine
arabinoside, a newer antiviral agent, is apparently also in-
effective.6 An attenuated strain of cytomegalovirus has been
developed for use as a vaccine in the hope of preventing con-
genital CMV infection.7 Nevertheless, even if such vaccines
were shown to protect normal individuals effective immuno-
suppressive treatment would negate any such benefit.
The depressing results of treatment might suggest that

emphasis should be given to prophylactic interruption of
viral transmission. How is CMV usually acquired? Routes
postulated have included intrauterine infection; transmission
to the baby as it passes through the birth canal; infection
through the mother's milk; transmission by fresh blood trans-
fusion; transplantation of the virus in infected allografts of
bone marrow, kidney, or other organs; venereal transmission;
and respiratory droplet infection. Furthermore, since the
clinical data suggest that most patients are at risk from
endogenous infection, isolation is unlikely to achieve any real
benefit-a view supported by Cox et al,8 who failed to reduce
CMV infection in 83 children with acute lymphoblastic
leukaemia nursed under standard contagious isolation pro-
cedures.

While at present neither prophylactic measures nor antiviral
agents are of much practical value, awareness of the features
of CMV infection may improve its recognition and improve
the existing clinical management.
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Pituitary-dependent
Cushing's disease
True Cushing's syndrome is rare. A specialised regional centre
may see only six new referrals each year, and a district general
hospital one new case in five years. Most patients (80%) have
bilateral adrenal hyperplasia, the result of excessive secretion
of pituitary ACTH-pituitary-dependent Cushing's disease.'
Often these patients have a small pituitary tumour,2 as
originally described by Harvey Cushing.3 The minority either
have an autonomous cortisol-secreting adrenal adenoma or
carcinoma or ectopic production ofACTH from a tumour such
as a bronchial carcinoma or a pancreatic carcinoid.

Pituitary-dependent Cushing's disease is associated with a
high normal or raised concentration of plasma ACTH4 and a
positive response to the 1 1--hydroxylase inhibitor metyra-
pone, with an increase in urine 17-oxogenic steroids.5 Cushing's
syndrome due to an adrenal tumour is associated with unde-
tectable plasma ACTH and an absent or impaired response to
metyrapone stimulation. In the ectopic ACTH syndrome
plasma ACTH concentrations are usually grossly raised and

the response to metyrapone is again usually absent or impaired.
The high-dose dexamethasone test, which in pituitary-
dependent Cushing's disease suppresses both plasma and urine
free cortisol, may occasionally give misleading results.6

Early recognition of Cushing's syndrome is important: the
life expectancy of the untreated patient is less than five years.7
Bilateral adrenalectomy has been considered the treatment of
choice for pituitary-dependent Cushing's disease, since the
effect on cortisol production is immediate. The operation is,
however, a major procedure8 9 with a high immediate morbidity
and a mortality of4-5%; patients require lifelong corticosteroid
replacement treatment; and they are at risk of developing an
infiltrating pituitary tumour. After bilateral adrenalectomy
plasma ACTH concentrations rise in all patients, two-thirds
will develop skin pigmentation, and one-third an obvious
pituitary tumour1 -a combination termed Nelson's
syndrome."1 The pituitary tumours, which are often locally
malignant, may cause cranial nerve lesions and are prone to
haemorrhage.
There are, therefore, obvious attractions in directing

treatment to the pituitary gland. Conventional external
irradiation gives complete remission in only 20°% of patients.12
Interstitial irradiation with implantation of '98Au or 90Y seeds
into the pituitary gland is more effective. In one series of 57
patients complete remission was obtained in 65% of patients
who had no radiological evidence of an enlarged sella turcica;
only 52°!, of these needed replacement corticosteroids. The
failure rate was high in those with an enlarged sella turcica.'3
Treatment with transphenoidal hypophysectomy has also given
good results. In Hardy's series'4 eight out of ten patients
achieved complete remission, and histological examination
showed the presence of either an obvious pituitary tumour or
micro-adenoma. Eleven of the 13 patients reported by Carmalt
et al'5 went into complete remission. There was one partial
remission and one late death from myocardial disease. Definite
histological abnormalities were found in only ten patients:
seven pituitary microadenomas and three with basophilic
hyperplasia. Four patients did not require replacement
corticosteroid treatment, and in five of the seven premeno-
pausal women normal menstruation returned, pregnancy
occurring in three.
Some patients with pituitary-dependent Cushing's disease

undergo surgery in a state of general weakness and potassium
depletion. Postoperative respiratory complications are
common, and the frail tissues of these patients heal poorly.
Such patients would benefit from preoperative control of
cortisol production. A combination of metyrapone and
aminoglutethimide will inhibit cortisol synthesis completely.
This regimen, however, induces rashes and drowsiness, and
replacement glucocorticoid and mineralocorticoid treatment is
needed.15 Metyrapone alone will control cortisol production,
but the dose has to be monitored by estimating the plasma
fluorogenic corticosteroid concentrations.16

In pituitary-dependent Cushing's disease there are, then,
definite advantages in directing treatment to the pituitary.
Nevertheless, if future fertility is important, bilateral total
adrenalectomy may be advised, with careful follow-up to
detect the early development of Nelson's syndrome.
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