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"Medical audit of rectal biopsy diagnosis of
inflammatory bowel disease" is not medical
audit

Dr Morson kindly sent me a pre-
publication copy of this article.' It is an
important paper, in which the authors
studied the prognostic reliability of
biopsies and the biological behaviour of
colorectal disease. This is not remotely an
approach to medical audit as suggested in
the last paragraph.

In chemical pathology we already go
three stages further towards medical audit:
(a) in (internal) quality control a labora-
tory repeatedly analyses the same specimen
to see if it gets the same answer; (b) in
(external) quality assurance the same
specimen is analysed by many different
laboratories, and comparison is made of
their results; (c) an advisory panel is
available to give confidential help to
laboratories that are persistently poor
performers. There are similar procedures
in haematology and in medical micro-
biology.2

Histopathology has barely started on
such assessments, and I think the authors
missed an opportunity. Why did they not
(i) have their staff look at the same speci-
mens several times, without knowing that
these were the same specimens? (ii) send
the specimens to a number of unselected
different histopathologists, and compare
their reports? These two procedures could
have been a beginning of medical audit
applied to histopathology.

DN BARON
Department of Chemical Pathology,

Royal Free HospitalandSchoolofMedicine,
London NW3 2QG
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Drs Morson and Frei reply as follows:

Professor Baron's comment fails to
recognise the essential difference between

histopathology and other branches of
laboratory medicine particularly chemical
pathology. Identical aliquots, objective
instrumental evaluation, mean and stan-
dard deviations do not exist for pieces of
tissue as they do for tubes of blood. We
studied the consistency of written reports,
not the specimen itself. In other words, we
examined the implications of reporting
rectal biopsies in inflammatory bowel
disease as they were documented in the
departmental records. It was a retro-
spective research into the accuracy of
reporting in the hope that further study
will lead to improved performance.
Professor Baron proposes an altogether
different study involving review of speci-
mens rather than records.

But what constitutes medical audit? We
are not qualified to disagree with Professor
Baron's definition of how audit should be
conducted for chemical pathology, but he
must accept that it is at present defined
differently to suit the varying circum-
stances of medical practice. The general
objectives of medical audit are to investi-
gate standards and improve the perfor-
mance of individual practitioners. In the
first place, it is essentially a comparison of
what has happened with what ought to
happen. But medical audit is not complete
unless, as a second stage, it leads to an
appropriate change for the better.
We maintain that our article is essen-

tially a first stage audit and that hopefully
further research will lead to higher
accuracy rates for rectal biopsy diagnosis
in non-specific inflammatory bowel
disease. In histopathology audit can be
prospective but more often retrospective,
as in clinical medicine, and relies on a
degree of uniformity in departmental
record systems. It is little different in our
opinion from what is generally included
under the heading of "clinical research"
except that medical audit should be a
continuing and organised curiosity into
how we are performing on both an intra-
and interdepartmental basis. A good
example of the latter was reported
recently' and subsequently discussed in an
editorial in the British MedicalJournal.2

BC MORSON
JV FREI

Department ofPathology,
St Mark's Hospital,

City Road, London ECVI 2PS
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Possible diurnal variation in
2,3-diphosphoglyceric acid

The importance of 2,3-diphosphoglyceric
acid (2,3-DPG) as a regulator of overall
oxygen affinity of haemoglobin (Hb) in
human erythrocytes is well established;'--
it is an important mechanism by which the
body controls the oxygen supply to the
tissues.
The purpose of the present study was to

investigate whether 2,3-DPG concentra-
tions show any diurnal variation which
would need to be considered in future
work; no information on this point could
be found.

SUBJECTS AND METHODS

Five apparently healthy, non-smoking
male medical students volunteered to take
part in this study. Blood samples were
withdrawn by venepuncture into hepari-
nised vacuum tubes at 08.00, 12.00, 17.00
and 00.00 hours.

Samples were assayed for 2,3-DPG
according to the ultraviolet enzymatic
method of Sigma Chemical Co ;4 the
method uses 2-phosphoglycolic acid as a
stimulator, and is similar to that of
Lowry et al,5 but the reaction is monitored
spectrophotometrically instead of fluoro-
metrically: 3-phosphoglycerate phospho-
kinase (PGK) and glyceraldehyde-3-
phosphate dehydrogenase (GAPD) are
coupled to convert 3-phosphoglycerate
(3-PGA) to glyceraldehyde-3-phosphate
(G-3-P), with simultaneous formation of
NAD from NADH. The concentration of
2,3-DPG is proportional to the amount of
NADH oxidised; calculations are based
on the molar extinction coefficient of
NADH.

In this procedure, the test is performed
on a protein-free supernatant; this was
prepared as quickly as possible, using cold
8% trichloroacetic acid (TCA), and stored
frozen until analysed. Samples for each
subject were assayed in a single batch;
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each sample was tested in duplicate.
A limited study of the within-batch

precision of the assay was carried out.
Using a sample containing 2,3-DPG at a

level of 2-36 /Xmol/cm3 for eight analyses,
the range of values was 2 31 to 2 39
[Lmol/cm3, with a standard deviation (SD)
of 004 ,umol/cm3 and a coefficient of
variation (CV) of 2 %. These figures are in
keeping with published data.4
Haemoglobin levels were measured by

means of a Coulter Counter (model S).

RESULTS AND DISCUSSION

The results of the study are presented in
the Table. It can be seen that in these
subjects no significant diurnal variation
was observed. We had anticipated that the
haemodilution which occurs in subjects
whilst in the supine position", might affect
2,3-DPG concentrations if expressed in
terms of ,Umol/cm3 of whole blood;
however, such haemodilution was not
demonstrated in these subjects Hb con-

centrations in the samples taken at 08.00
and 00.00 hours were very similar.

According to Hagan et al,6 haemo-
concentration is associated with move-

ment to a standing position, and stability
is not achieved for 20 min. With this in
mind, our volunteers presented themselves
for venepuncture immediately on rising at
08.00, but we still failed to demonstrate
haemodilution in this group of subjects.

Concentrations of 2,3-DPG appeared to

vary slightly with Hb concentration, but
considering the precision of the assay

method, the variations were so small that
they were regarded as negligible. Hence we
concluded that, in the small population
studied no diurnal variation in 2,3-DPG
was shown.

We should like to thank Professor JW
Stewart and the staff of the Haematology
Department for their co-operation with
this study.

SHEILA AGATE

AL MILLER

Coaurtaaldll Intstitite of BiochemistrY,
Middlesex Hospital Medical School,

Lon,don WIP 7PN
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Possible diurnal variation in 2,3-diphosphoglyceric acid

Samnple* Ti,iie (hi)

A,
A.

A3
A4

B,
B,
B3
B4

C,
C,

C3
C,

D,
D.,
D :Di

08.00
12.00
17.00
00.00

08.00
12.00
17.00
00.00

08.00
12.00
17.00
00.00

()8.00
12.00
17.00
00.00

08.00
12.00
17.00
00.00

Hb (gl/dl)

15 5
15 2
1 5 4
15 3

5 4
15 3
15 1
15-2

15-7
15 8

1555
16-1

15 -8
16-2
15-9
15 9

16 8
17-6
17-1
16 9

',3-DPG (!n,bIol/ tin3) 2,3-DPG (untollgHb)

2 16
2-00
2 08
2 08

2 31
2 23
2 16
2 16

2 16
2 23
2 16
2 31

2 31
2 16
2 31
2 39

2-31
2 23
2 23
2 31

13 9
13 2
13 5
13 6

15 0
14 6
14 3
14 2

13 8
14 1
13 9
14 3

14 6
13 3
14 5
15 0

13 8
12 7
13 0
13 8

*Subjects were allocated the letters A. B. C. D and E,
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glycolytic pathway in brain. J Biol
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Errors in weighing when using a single-pan
balance

The errors in weighing plastic vials on a
single-pan balance have been noted' and
the cause attributed to changes in the
electrostatic charges on the vials when
handling them with plastic disposable
gloves. In the same study, smaller errors of
up to 0-44 mg were found when weighing
glass vials and these were attributed to
general errors in weighing. The latter
errors appear to be excessive.

Weighing a 10 g weight on a single-pan
five-place balance (the Mettler H54AR),
the maximum difference I found between
any two weighings within batch was 0 01
mg (Table 1).

Using the same balance to weigh glass
vials I obtained comparable precision
values when plastic forceps were used to
handle the vials (Table 2). Precision
deteriorated however when the glass vials
were handled otherwise; the worst results
were obtained when the glass vials were
handled with plastic gloves especially
when more than minimal handling was
involved (maximum weight change 0-78
mg). Plastic vials could be weighed
precisely when plastic forceps were used to
handle them although the error involved
was larger than that found for glass vials
(Table 2). Handling plastic vials with
plastic gloves resulted in much larger
errors (maximum weight change +2-47
mg).

Whilsttheabove resultsare inagreemetit
with those found by Fleck et al, it wot Id
appear that the errors they noted when
weighing glass vials were not due to
general errors in weighing but were caused
by using plastic gloves to handle the vials
which presumably alters some physical
characteristic of the vials such as the
electrostatic charges on them. [n support
of this, my own experiments were
designed to minimise any effect due to
fluctuations in external factors such as
temperature, humidity and atmospheric
pressure. Furthermore different techniques
of handling produced different sizes of
changes in apparent weight and these
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