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not cause the damage. Even nitrate-rich spinach, when
eaten fresh, is tolerated well by babies, but water rich in
nitrate often causes methaemoglobinaemia. In the two cases
in which methaemoglobinaemia developed within two hours
of the meal it is probable that the raw spinach contained an
excess of nitrite, possibly owing to inefficient and too tight
storage during transport.
The amount of nitrite absorbed cannot be assessed by

estimating the methaemoglobin concentration. Aspiration of
stomach contents reveals spinach up to eight hours after a
meal, and it serves the therapeutic purpose of preventing
further absorption of nitrites. The haemoglobin becomes
normal 12 to 14 hours later.

Laboratory Control of
Anticoagulants

Though oral anticoagulants have been in general use for over
20 years, the laboratory control of treatment with them is
still in some confusion. This uncertainty is a hazard to
patients as well as a handicap to investigators studying the
most effective use of these drugs.

The prothrombin-time test devised by A. J. Quick' has
been the technique used almost universally for control since
coumarin-type anticoagulants became available. The test
was not designed for this purpose but proved to be a sensitive
detector of the defect in coagulation produced by oral anti-
coagulants. The delightful simplicity of the method, which
consists in the addition of a tissue extract (thromboplastin)
to blood to speed up its clotting-time from a matter of minutes
to one of seconds, more than compensates for its disadvan-
tages. Later techniques, such as the prothrombin and
proconvertin (P & P) test,2 Thrombotest,' and others4 5 have
had only limited appeal and give different results with the
same blood.

Unfortunately, widespread adoption of the Quick test has
given no uniformity in methods of control of treatment.
Different ways of expressing results-whether as prothrombin
activity, ratio, or index-as well as different types of dilution
curves have caused confusion and have resulted in different
levels of anticoagulation being considered " therapeutic."
Many types of tissue extract derived from human or animal
sources are in use. Some pathologists make their own
preparation from necropsy tissue, but the majority prefer to
purchase commercial extracts of animal tissue. The most
serious aspect of these variations in laboratory methods is
that remarkable differences in results are obtained with the
same patient's blood, even when everything else is standard-
ized, simply by substituting different commercial thrombo-
plastins in the Quick test."-8

L. Poller9 studied the main reagents at present marketed
in Great Britain and some hospital preparations. The blood
of a series of patients on anticoagulant treatment was tested
simultaneously with the different thromboplastins. The
average prothrombin activity varied between 14% and 40%
with the different products, individual bloods showing even
greater variations due to differences in the sensitivity of the
reagents to depression of clotting factors.
Many hospitals prefer the term " ratio " to " activity."

This is the relation of the patient's prothrombin time to a
control. These ratios varied over a wide range between 1.3
and 2.4 and appeared even less reliable. In other words, if
the conventional therapeutic ranges of 15-30% activity or
2-3 times ratio were used, the coagulation defect with some
of the reagents would be homoeopathic and with others
potentially dangerous. Some manufacturers give no recom-
mendations on a therapeutic range with their product and
others give no firm grounds for the range recommended. One
British manufacturer produces two reagents for the Quick
test which give different results. To this we may add the
knowledge that the manufacturers as well as individual hos-
pital pathologists have great difficulty in producing reagents
which give reproducible results between successive batches
in the absence of an outside standard.
What effect does all this have on an individual patient's

treatment ? The amount of drug prescribed will reflect the
laboratory technique employed and may well alter the out-
come of the anticoagulant treatment. If the patient is
discharged from hospital on long-term therapy there may be
great difficulty in laboratory control if he moves out of range
of his local hospital. The decision on the value of anti-
coagulants for his condition will have been decided by refer-
ence to clinical trials, which may be irrelevant if the dosage
of anticoagulants is controlled by a different method. In fact
few papers from the vast literature on anticoagulants have
paid anything but scant attention to laboratory methods and
their implications in determining dosage.
Two promising moves, one national and the other inter-

national, have been made to tackle the problem. In the
Manchester Regional Hospital Board area a voluntary scheme
has been established from Withington Hospital in co-operation
with the pathologists for the supply of a standard thrombo-
plastin for routine and research purposes.9 Considerable
economy has resulted from the scheme there because of the
high cost of some of the commercial extracts previously in
use. With the net saving it has been possible to subsidize
routine or periodic supplies of a standard to hospitals outside
the region. A recent report shows that nearly a third of the
hospitals in the country are co-operating in the project.'0 At
a meeting held earlier this year at Withington an effort was
made to persuade the representatives of the major manufac-
turers of the urgent need to standardize their efforts, and a
start has been made. Work of this kind should not be the
responsibility of a single regional board, and the extension of
the standard to the rest of the hospitals in the country cannot
be expected to proceed while the cost of the administration of
the scheme is borne by the Manchester Board alone.
The international move is the establishment of an expert

panel to consider standardizing laboratory control of anti-
coagulants under the auspices of the International Committee
for the Standardization of Methods in Haematology."1
There are enormous difficulties to international agreement in
this complex field. But success is essential. It will be
attained only through co-operation between clinicians,
pathologists, and manufacturers.
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