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ONE of the striking differences between medicine as practised
in hospital and family doctoring is the varying extent to which

help is sought from the laboratory. Darmady (1964) doubts if
general practitioners' requests ever exceed ten per cent of the total
work of the laboratory. There are obvious reasons for this: thus
only the more obscure conditions are seen in hospital where the
laboratory is available to confirm a provisional diagnosis. On the
other hand, surrounded as he is by nebulous clinical pictures, the
family doctor is more concerned to exclude organic disease. Investi-
gative medicine has a part to play in general practice, and, as
Professor Cruikshank (1962) has pointed out, greater use might
be made of services already provided, a view which is also implicit
in the recent report on general practice (College of General Practi¬
tioners 1965). Nevertheless, however complete the services may be,
there will always be difficulties for the general practitioner. He
must seize opportunities as they arise and all too often they do not
coincide with laboratory hours. The rapid transit of specimens to
the laboratory presents difficulties for the family doctor practising
in rural areas, and this is also an increasing problem in our traffic-
congested cities. The necessity of having the patient report again
for the specimen to be taken, and a further visit to have the signi¬
ficance of the result discussed are additional factors adding to the
work of the general practitioner and to the anxiety of the patient.
Partly because of this, some family doctors have extended their
* side room' facilities to include simple biochemistry, a move which
is gaining momentum because of the provision of commercial
. do it yourself' kits.

This is not to deny in the twentieth century the proper place for
laboratory tests is the laboratory: but it seems reasonable to explore
the possibility of employing certain simple laboratory techniques
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outside the laboratory to detect diseases more readily. This paper
presents some results from applying three such methods to a limited
spectrum of disease encountered by one family doctor working
in a large group practice with full ancillary help. The actual
estimations were carried out by the doctor, usually during the
consulting hour.

Methods
1. Serum transferase (S.G.P.T.)
The method was that detailed by the manufacturers (Sigma

Laboratories, London) modified for consulting room use by employ-
ing plastic syringes and the ordinary electric sterilizer. The resulting
colorimetric determinations were made in the M. R. C. Grey Wedge
photometer using green filter No. 3.
2. Alkaline phosphatase
The method used was as described for ' Phosphatabs alkaline

quantative' (Warner & Co. Ltd., Eastleigh) modified for the
consulting room as mentioned above; water volumes were measured
in a graduated centrifuge tube, and the resulting colorimetric
determinations were made in the M. R. C. Grey Wedge photometer
using green filter No. 2. (Ilford 625.)
3. Serum bilirubin
The method used was that of Riding and Ellis (1963) modified

for low bilirubin levels by using 0.2 ml. serum. Plastic syringes
and graduated centrifuge tubes were again employed, and colori¬
metric determinations were made in the M. R. C. Grey Wedge
photometer using green filter No. 2. (Ilford 625.)

Material
Advantage was taken of a high incidence of sporadic infective

hepatitis to apply one or more of these methods in each case. After
an attempt had been made to estimate the levels of the various
constituents, the blood sample was sent for duplicate analysis to the
routine biochemical laboratory in the usual way. It was considered
unnecessary and unjustifiable to use control samples from healthy
children, but * negative' results were provided by patients thought
initially to be suffering from prodromal infective hepatitis, in whom
the diagnosis was subsequently altered. In some cases, parents in
a family with more than one case of infective hepatitis consented
to having their liver function tests performed.

Results
One or more of these tests (usually all three) were performed on

45 samples of blood. In 30 there was clinical and biochemical
evidence of hepatic dysfunction (all patients but two were suffering
from infective hepatitis). The results of the family doctor's analysis
are compared with those of the hospital in figures 1, 2 and 3.
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?Figure 1. S.G.P.T. in' jaundice'. Comparison between hospital laboratory
results and general practice results on same blood samples

In 15 samples of blood there was no biochemical evidence of
hepatic dysfunction, and this agreed with the final clinical diagnosis.
The various results are set out in tables I, II and III. In all 117
tests were performed in duplicate.

Discussion
Although most of the patients suffered from a very mild form of

infective hepatitis, the results of the tests showed considerable
hepatic dysfunction, thus giving a clear-cut answer. One false
negative was due to deterioration of one of the reagents, obvious
before the test was performed.
Perhaps the most difficult part of the technique was the construc-

tion of the calibration curves at the outset: even this was reasonably
?The figures indicate the degree of correlation between hospital laboratory

and general practitioner results. If correlation was perfect, all points would lie
on a line drawn at 45 degrees.
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Figure 2. Alkaline phosphatase in 'jaundice'. Comparison between
hospital laboratory results and general practice results from same blood

samples
straightforward. Equipment was not a serious problem; most
surgeries already have test tubes, plastic syringes, electric sterilizers,
and some a centrifuge and the M. R. C. Grey Wedge photometer.
On the other hand, the proprietary agents are not particularly cheap
(each test costing about 2/-). Direct comparison of costs of general-
practitioner as against laboratory tests is not possible. However,
if to routine laboratory costs are added overheads such as cost
of transport of specimens and the cost of communicating the
results, then there might be a balance in favour of the family doctor.
The easing of pressure on the overburdened laboratory is a further
consideration.

Technical aspects
S.G.P.T. The normal levels were unequivocally normal, and the
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Figure 3. Serum bilibrubin in 'jaundice'. Comparison between hospital
laboratory results and general practice results on same blood samples (mg. %)

abnormal were grossly so. Correlation between the general-
practitioner and hospital results was reasonably close. For these
reasons this was the most useful of the three tests employed. The
snag was the time factor, since each test required a full hour even
after the separation of serum. However, little action is required
in this time, and it was possible to carry out the test while continuing
the consulting hour.
The negative results were most helpful in the isolation and manage¬

ment of the obscure, though common, gastro-intestinal illnesses
usually seen only in general practice.particularly in the setting of
this survey, because infective hepatitis was so prevalent.

Alkaline phosphatase. Although the method employed almost
consistently gave an overestimate in comparison with the hospital
laboratory result (and particularly when the level was raised) this
could be an advantage. Indeed, of the three tests considered, this
often gave the earliest indication of abnormality, a pink colour
becoming obvious after only ten minutes incubation, even before
colour developer was added. While the abnormal general-practice
results are an overestimate, the routine laboratory also [returned
some remarkably high readings even in anicteric cases, particularly
in children. It is unlikely that the block in excretion of bilirubin
runs parallel with failure to excrete the enzyme, but these results
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suggest that the usual explanation of the elevation of alkaline
phosphatase is perhaps rather facile. The results might also be
interpreted in the light of recent evidence that the level of alkaline
phosphatase in normal children may be as high as 25 K.A. units
(Dunnigan and Gardner 1965).
Serum bilirubin. These results were less helpful because correla¬

tion with the laboratory results was not so close, and the serum was

TABLE I
S.G.P.T. IN NON-HEPATIC DISEASES

Comparison between hospital laboratory (R.I.E.) and general-practice (G.P.)
estimations on the same sample (S.F. units)

TABLE II
Alkaline phosphatase non-hepatic diseases

Comparison between hospital laboratory (R.I.E.) and general-practice
(G.P.) results from the same sample
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usually obviously yellow anyway, even in the absence of clinical
icterus. This may be due to the fact that the method is aimed at
the accurate recording of levels of bilirubin much higher than those
encountered in this series. It was for this reason that the original
method was modified by doubling the volume of serum. Even so,
the levels encountered gave colour changes difficult to measure
visually at the low end of the Grey Wedge scale.

TABLE III
Serum bilirubin. non-hepatic diseases

Comparison of hospital laboratory (R.I.E.) and general-practice (G.P.) results
on same specimen

Conclusions
It is apparent that the techniques described can be applied to

problems encountered in a busy general practice. They would
appear to be most suitable for use in an organized group practice,
especially in a rural or isolated area.

The sacrifice in accuracy might well be counterbalanced by the
inestimable value (to the family doctor and patient alike) of the
ready availability of the result. Diagnostic accuracy can be
heightened; two cases in this series would otherwise have been
thought to be acute otitis media with a * febrile urine \ and upper
respiratory tract infection respectively. Performance of these tests
may also stimulate interest, all too often dulled by routine, but a
logical development of this project would be the training of a suitable
medical ancillary worker in these techniques.

Summary
Results of liver function tests, single or combined, are reviewed

in 45 instances.
In 30 there was evidence of hepatic dysfunction.
The tests were duplicated on the same specimen through the

routine biochemical services in the locality. Correlation was good
for practical purposes, and the S.G.P.T. levels were particularly
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helpful, though in one general-practitioner test a false normal result
was obtained because of a faulty reagent. The alkaline phosphatase
method (phosphatabs-alkaline) gave uniformly high results particu-
larly in children. It was noted in passing that, even allowing for
this, there is an unduly high level of alkaline phosphatase in this
series of anicteric infective hepatitis. The old explanation of the
elevation of this enzyme level being due to failure of excretion in
the bile may require modification.
The serum bilirubin method gave the least consistent results and

for practical purposes was least helpful: if the level was raised it was
usually obvious to the naked eye from the colour of the serum.
Nevertheless it was still useful to have some idea of the degree of
icterus.
In 15 instances no hepatic pathology was demonstrated. These

results were duplicated and the correlation with the routine labora-
tory was very close.

General-practice results were always obtained on the day the
sample was taken. The laboratory occasionally took as long as a
week to produce the result.

It is suggested that it is possible for a family doctor to carry out
his own limited range of biochemical tests without very elaborate
laboratory equipment, and that the results are sufficiently accurate
for practical purposes.
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