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used. The recent modification of this method
by obtaining a single blood sample three to
five hours after injection (Mr. M. Fisher and
Dr. N. Veall, 7 June, p. 542) simplifies the
technique further. We would like to comment
on the clinical value of this modification,
using data from approximately 300 patients
in which the G.F.R. was measured by a two-
component analysis3 of the t1Cr-EDTA
clearance curve, using seven blood samples
taken within five hours of injection.
We have found a similar trend to that ob-

tained by Mr. Fisher and Dr. Veall when
two, three, four, and five hour regressions
are used, confirming the value of the method
when the G.F.R. is normal or moderately
reduced (> 30 ml/min). There is reduction
in accuracy when the G.F.R. falls below this
level, but a further blood sample taken after
another two or three hours enables the
single-slope method of analysis to be used,
with considerable improvement in accuracy.
The optimum timing of a single blood

sample for greatest accuracy appears to de-
pend on the level of the G.F.R., with a two-
or three-hour sample appropriate for estima-
tion of high values and a four-or five-hour
sample more suitable for low values. The
suggestion that correction for body surface
area may improve accuracy is not borne out
by our data, and body weight correction is
also of little value, implying that individual
differences in 5tCr-EDTA distribution are
not significantly influenced by these para-
meters.
The simplicity of a single blood sample

outweighs the modest improvement in ac-
curacy obtained with multiple samples and
we welcome this modification. For serial
follow-up of individual renal problems re-
producibility is more important than absolute
accuracy, and we find that the single-sample
technique proves adequate for this purpose.
-We are, etc.,

W. D. MORGAN
J. L. BIRKS
A. SIVYER

R. R. GHOSE
Medical Physics Department,
Medical Department,
Singletorn Hospital,
Sketty. Swansea
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Adjustment to Low-dose Heparin
to Prevent Thrombosis

SIR,-YOur leading article on "Low-dose
Heparin and the Prevention of Venous
Thromboembolic Disease" (23 August, p.
47) is, I think, a very fair summary of cur-
rent opinion. However, there is one point I
tried to make at the King's College Hospital
meeting that I believe will make this re-
gimen even more effective.

It has been known for a long time that
the results of various clotting tests involving
the addition of heparin are short relative to
controls in many of these patients.' This in-
dicates that the patients have an excess of
heparin neutralizing activity (H.N.A.). There
is evidence that this H.N.A. in the plasma
may represent platelet factor 4 liberated from
"activated" platelets.2 However, irrespective
of the origin or the theoretical significance
of this H.N.A., wide differences are found
clinically; particularly high activity occurs in

acute deep vein thrombosis3 and in acute
myocardial infarction4 and this must influ-
ence the effect of the heparin therapy.

In general I am sympathetic to the con-
cept of giving a single standard dose per
ampoule twice or thrice daily. Nevertheless,
it seems only rational to make some allow-
ance for the amount of heparin which will
be immediately neutralized. Monitoring the
heparin level (for example, by the method of
Denson and Brennar5) is not easy in a busy
routine laboratory and is probably not justi-
fied except in special cases, but a single pre-
treatment assay of H.N.A. is easy and quick.
It has not yet been shown whether adjusting
the dose to the patient's weight and the cur-
rent level of H.N.A. is in fact beneficial, but
logically such adjustment should give better
protection and decrease the risk of haemorr-
hage. I am, and I hope others are, working
on this problem.-I am, etc.,

J. R. O'BRIEN
Portsmouth and South East Hampshire
District Pathology Service,
Portsmouth, Hants
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Urinary NAG Activity in Renal Disease

SIR,-The paper by Mr. J. M. Wellwood and
others (16 August, p. 408) on urinary N-
acetyl-/3-D-glucosaminidase (NAG) raises
several points which are worthy of comment.

In expressing enzyme activity, "nmol h-l"
would surely be better converted to U or
mU as defined in the Enzyme Commission
recommendations,' which would avoid the
possible confusion between hours of incuba-
tior time and hours of urine output.
The authors state that there is no age

dependence of urinary NAG excretion, but
more details would have helped, since in
fig. 1 there is an increase in mean value with
age which seems to be quite marked for
males when the first decade is excluded. The
apparent fall in mean excretion for females
between the fourth and fifth decades is also
interesting since this would coincide with the
time of the menopause; is this of any sig-
nificance?
The authors express urinary enzyme ex-

cretion in relation to urinary creatinine out-
put in order to avoid variations in daily
urine volume and to avoid timed collections
of urine. They then continue by noting in-
creased NAG excretion in patients with renal
disease and in particular those with increased
serum creatinine. But is it not possible that
the apparent increase in NAG excretion
results from a reduced creatinine output in the
urine, which may be present in renal disease
with elevated serum creatinine, and not from
a true increase in NAG excretion rate? Un-
fortunately details of the urinary creatinine
output are not given in the paper. The NAG
values given in the paper can be accepted
as being due to a true increase in NAG
excretion rate only if it has been shown that
there is normally a significant direct correla-
tion between NAG excretion rate and
urinary creatinine output, so that a fall in
urinary creatinine is associated with a fall in
NAG excretion. Then in renal disease an
increase in NAG expressed per mg creatinine

will truly be due to an increased excretion
rate of the enzyme.
The problem of timed collections has been

overcome for urinary y-glutamyl transfera-se
by using a random sample where the time
interval from the previous voiding is known.2
An excretion rate can thus be calculated and
this has produced no problems due to ex-
cessive changes in urine volume or to
variation in excretion rate throughout the
day.-I am, etc.,

P. R. BECK
Biochemistry Department,
Royal Infirmary,
Glasgow

1 International Union of Biochemistry, Enzyme
Nomenclature. Amsterdam, Elsevier, 1965.

2 Beck, P. R., M.Sc. Thesis, University of Birming-
ham, 1974.

Myocardial Scanning

SIR,-We were interested in the paper by
Dr. J. T. Innes and others (30 August, p.
517) on myocardial scanning using 99mTc-
stannous pyrophosphate, having ourselves
used a similar technique in 52 patients with
suspected myocardial infarction. A rectilinear
scanner rather than a gamma camera was
used, thus making it within the resources of
most district general hospitals. This was
mounted on a simple mobile frame so that
scanning could be performed at the bedside
with minimal disturbance to the patient. A
dose of 8 mCi of the isotope was found
sufficient.

Positive scans were found from 17 hours
to 18 days after the onset of symptoms. We
found the anterior scan to be the most useful
view, an abnormal result being indicated by
asymmetry about the sternum. When infarc-
tion was "definite" from the story, electro-
cardiogram, and enzyme changes the scan
was positive in all of 15 patients, when
"likely" in 12 of 16, and when "doubtful" in
nine of 21.

Heart scanning using 99mTc-stannous
pyrophosphate seems useful in the assess-
ment of suspected myocardial infarctions.
These preliminary studies suggest that it is
reliable, safe, sensitive, and of particular
value when previous damage makes electro-
cardiographic interpretation difficult and
when raised enzyme levels cannot be attri-
buted with confidence to the heart.-We are,
etc.,

E. J. WAKLEY
J. RUSSELL REES
E. RHYS DAVIES
G. E. STADDON

Bristol General Hospital,
Bristol

Malaria in Scotland

Sm,-During 1970-4 104 cases of malaria
were reported from laboratories in Scotland.'
Twenty-six of these admitted to this depart-
ment fell into three categories.

All 13 Asians had been visiting Asia after
living in the United Kingdom for several
years. None had taken malaria prophylaxis,
though before starting their trip most had
acquired smallpox vaccination, which could
have provided an opportunity for advising on
antimalarials.
The two West Africans in the series had

both discontinued long-term pyrimethamine
on leaving Africa and subsequently developed
falciparum infection. With increasing use of
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malaria prophylaxis among Afrcians this may
occur more often unless advice is given on
continuing antimalarials on leaving endemic
regions.

Of the 11 Europeans, seven had falciparum
infection acquired in Africa (six) or South
America (one). All seven had taken in-
adequate prophylaxis and only three con-
tinued taking antimalarials on returning to
the U.K., one for as long as 24 days. The
recommended duration of prophylaxis after
leaving a malarious area is at least four and
preferably six to eight weeks,2 and the im-
portance of this demanding regimen should
be explained to visitors to the tropics.
Another point in this group was the un-
reliability of some hardened tropical
travellers in taking antimalarials. A merchant
marine officer on a regular West Africa run
for years had never taken them. A British
nurse working in Uganda stopped prophy-
laxis whenever she came home on regular
leave. An engineer who made frequent trips
at short notice to Africa indicated that his
prophylaxis was very erratic.

Finally, one should note the unnecessary
delay in diagnosing five of the seven poten-
tially fatal falciparum infections in this series.
Antibiotics were given to three for suspected
"flu." Another was diagnosed as "flu" by
her brother, a doctor, but no blood film was
taken for several days. The fifth, who had
returned from Central Africa one week pre-
viously, developed diarrhoea and was ad-
mitted to a general hospital two days later
and transferred the next day to this hospital
with suspected typhoid. By then 23% of her
red blood cells were parasitized and she later
died in renal failure (the only death in the
group). It cannot be too strongly emphasized
that malaria must be excluded in all patients
from endemic areas presenting with "flu" or
other ill-defined symptoms.-I am, etc.,

NEENA STEWART

University Department of Infectious Diseases,
Ruchill Hospital,
Glasgow

1 Communicable Diseases, Scotland, Week'y Reports.
2 Edinburgh, S.H.H.D.

2 Weekly Epidemiological Record, World Health
Organization, 1973, 48, 25.

12'I-fibrinogen Standardization

SIR,-In his recent paper pleading for the
standardization of the 125I-fibrinogen test (23
August, p. 455) Dr. V. C. Roberts underlined
the importance of taking the first postopera-
tive counts as the baseline rather than pre-
operative values. Unfortunately his claims of
improved methodology are not supported by
confirmatory venographic evidence. In addi-
tion there is no mention of the difficulties
encountered from day 5 onwards, when the
commercially available 12'I-fibrinogen is
used. This protein has an apparently short-
ended half life, making the precordial counts
after five days so low that low leg counts
give high precordial referred percentage read-
ings, which makes localization of thrombi
a matter of conjecture and difficult to diff-
erentiate from background radiations. This
material is obtained by the large-scale frac-
tionation of pooled plasma and, though the
donors are very carefully screened for hepa-
titis, the risk of introducing the disease from
this source is still a possibility. The complex
and slow methods involved in the manufac-

ture and preparation for distribution in-
variably produces denatured material. Grossly
denatured fibrinogen has been observed in
some stored batches; the material cannot be
dissolved when reconstituted from the freeze
dried state. In vivo this denatured material
is removed rapidly and may be as high as
half of the total, which, along with free
iodide, leaves less than half the activity to
exist for an effective half life of 3-7 days,
making it totally unsuitable for metabolic
studies. The variation in batches of fibrinogen'
makes it difficult to standardize the amount
of activity expected to be retained in the
body as native fibrinogen after 24 hours or
even after 5 days.
To overcome the problems associated with

commercially produced fibrinogen we have
used, during the past 12 months, fibrinogen
extracted from patients' own plasma. This
radiolabelled autologous fibrinogen has been
used in 70 patients and has an in vivo half
life of 395 days, similar to that of native
fibrinogen. With the technique used2 it takes
only 70 minutes to prepare radiolabelled pure

fibrinogen from the time whole blood is re-
ceived in the laboratory. It is cheap to pro-
duce and avoids the delay and wastage of
the commercial product. The material and
equipment required are standard in most hos-
pital laboratories. The preparative method
and in vitro and in vivo results are ex-
tremely reproducible and the hepatitis risk
is eliminated. At present we are developing
a "kit" for preparing autologous 125I-fibrino-
gen which should make a useful contribution
to the further standardization of the fibrino-
gen uptake scanning technique for the diag-
nosis of deep vein thrombosis.-We are, etc.,

R. J. HAWKER
LINDA M. HAWKER

G. A. L. WILKINSON
COLIN J. L. STRACHAN

Department of Surgery,
Queen Elizabeth Hospital,
Birmingham

I Hickman, J. A., British Yournal of Haematology,
1971, 20, 611.

2 Hawker, R. J., and Hawker, L. M. To be pub-
lished.

Private Practice in the N.H.S.

SIR,-I have been asked to write to you on
behalf of a committee representing con-
sultants of the East Berks district. This com-
mittee, like many others, was formed at the
end of December when the Secretary of
State first introduced her proposals referring
to a new consultant contract on a take-it-or-
leave-it basis. At that time the medical pro-
fession, as represented by the B.M.A. and
the Hospital Consultants and Specialists
Association, were united in total opposition
to these proposals.
The consultative document (23 August, p.

497) issued in August, seeking as it does
to separate completely the private practice of
medicine from the N.H.S. and to limit most
decisively its scope and opportunity for ex-
pansion, is the logical extension of a policy
of ritualistic socialist dogma on the part of a
minority socialist Govemment. The pro-
posals, if implemented, would completely
alter the nature of the practice of medicine
in Britain and, in our view, would greatly
discredit our profession, rendering us a
pathetic sight to our colleagues in Europe
and the U.S.A. It would remove the respect
which had been gained by British consultants
as a result of a great tradition of medicine
over centuries.

It is our view, therefore, that there can be
only one reaction to the Secretary of State's
so-called consultative document (which
leaves very little time for consultation) and
thai is one of total rejection of these pro-
posals and a threat of mass resignation from
the N.H.S. if the Government seeks to
carry them through Parliament in the face of
what must surely be overwhelming opposi-
tion. If the Government is allowed to intro-
duce these proposals, then the morale of the
medical profession within the N.H.S.,
already low and in a state of decline, will
diminish to one of total apathy.
A complete independent inquiry into the

running and financing of the N.H.S., free
from political dogma, is urgently required.
Many of us are onvinced of the need for
the maintenance of a National Health Service
but surely few will agree with the Govern-
ment's premises, which seek to impose a

full-time salaried medical service, tightly
controlled in a morass of bureaucratic ad-
ministration, based on a most dubious
ideology.
There must be no wavering among the

leaders of our profession in the royal
colleges, the B.M.A., and the H.C.S.A.
Concerted action in the form of speedy with-
drawal of consultant staff en masse from
the N.H.S. is the only action which is likely
to force the Government to reconsider and
withdraw these sinister proposals and pre-
vent it from plunging the country into yet
another administrative medical disaster.-I
am, etc.,

MAURICE WALLACE
Chairman,

Consultants Action Committee,
East Berks District

Windsor, Berks

SIR,-I am distressed that the Association
seems to be about to take issue with the
Government over the Government's policy
on private beds. We appear to be trying to
fight a rearguard action over the battle-
grounds of 30 years ago and without the
weapons that we held at that time.
The Secretary of State, in phasing out

private beds from N.H.S. hospitals, is follow-
ing a well-announced policy approved by the
electorate. Furthermore, she has told us that
the present private beds in hospital are not
being fully utilized. Surely this indicates that
there is a limited demand for such beds. The
Secretary of State is anxious that at this time
of financial stringency scarce resources
(especially nurses) should not be diverted
from the N.H.S. We should note that nearly
all nurses and doctors are trained at the
expense of the N.H.S. Just as we deplore the
emigration of the products of our medical
schools, so should we look askance at the
movement of nurses from N.H.S. hospitals
into the private sector.

Is there any evidence that there is a com-
mercial demand for more acute private beds
(above the level specified by the Secretary of
State)? Would there be capital forthcoming
to build new institutions to a greater extent?
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