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Bedside biochemistry

The introduction of portable selective
analysers has made the concept of bedside
biochemistry a reality for many of the
analyses now undertaken in the chemical
pathology laboratory. Much debate has
taken place both at meetings and in the
published work about the advisability of
this limited decentralisation. The disadvan-
tages have been weighed against the advan-
tages of clinical convenience, cost effec-
tiveness, and efficiency. Priority must be
given to safe guarding the best interests of
the patient: it is important that analytical
results generated outside the laboratory, by
relatively unskilled staff, are accurate, pre-
cise, and reliable. These aims are included
in the document issued jointly by the Royal
College of Pathologists, the Association of
Clinical Pathologists, and the Association
of Clinical Biochemists.'
We would like to describe the coopera-

tion, developed over a period of time, be-
tween the chemical pathology laboratory
and the special care baby unit. The unit
operates an American optical
bilirubinometer (Ophthalmic Instrument
Division of Reichert-Jung Limited, 820
Yeovil Road, Slough, SL1 4JB) as a side
room analyser. The chemical pathology
laboratory has established an advisory
quality control service to the special care
baby unit, by monitoring and improving
the performance of the bilirubinometer
and so providing a reliable bilirubin result
for the patient.
The bilirubinometer is sited in a side

room attached to the special care baby
unit. Junior medical staff collect blood
samples from their patients and measure

the plasma bilirubin. Where possible, dup-
licate analyses are done on each specimen.
The results are recorded in a book kept
adjacent to the instrument. The chemical
pathology laboratory is two floors below
the special care baby unit. A senior
member of chemical pathology was desig-
nated liaison officer to ensure efficient
communication between the laboratory
and the special care baby unit. After discus-
sions, an initial monitoring service was
established in October 1980 and continued
during 1981. Aliquots of reconstituted
Versatol Paediatric quality control material
were taken to the special care baby unit by
a member of the laboratory staff at varying
intervals. Similar aliquots were also ana-
lysed in the main laboratory at the same
time. The special care baby unit was, in
addition, provided with a quality control
data sheet for recording results. This sheet
was designed to provide a graphical as well
as a numerical record.
Some initial difficulty was experienced in

obtaining a complete record of quality con-
trol analyses on the sheets provided. At the
beginning of 1982, the service was formal-
ised by providing a monthly quality control
sample. This was extended to a weekly ser-
vice for the first seven months of 1983. In
May 1983 the DHSS issued a Safety Infor-
mation Bulletin, SIB (9) 10, (2), concern-
ing the "measurement of bilirubin for the
jaundiced neonate" and the use of quality
controls. It recommended that users of
bilirubinometers should: (a) be made
aware of the factors which affect analytical
performance; (b) perform daily quality
control checks; and (c) use a suitable qual-
ity control material, such as Versatol
Paediatric, and be able to obtain specific
advice on aspects of quality control mater-
ial, procedures, and calibrants from the
pathology laboratory. With this in mind
our service was further extended to provide
a daily service, which started in August
1983. The problems encountered in setting
up and maintaining the service have been
remarkably few; they can be attributed
either to personnel or to the instrument.
Personnel problems from both depart-
ments were predictable as on some occa-
sions the quality control material although
provided was either not assayed or assayed
and the result not recorded. On other occa-
sions quality control material was not pro-
vided. Both problems were overcome by
personal communication with those con-
cerned.

It was not our intention to undertake an
evaluation of the instrument, which had
already been purchased by the special care

baby unit, as a full evaluation had previ-
ously been commissioned by the DHSS.2 It
became apparent, however, that results
obtained by the bilirubinometer were
lower than those produced in the main
laboratory using batches of Versatol
Paediatric with consensus values between
325 and 358 ,Amol/l. Investigation revealed
an inherent non-linearity in the bili-
rubinometer, which became significant for
bilirubin values over 225 MAmol/l. This con-
curred with a previously reported retros-
pective evaluation of the instrument.3 The
main laboratory offered to provide extra
back up facilities for the bilirubinometer,
and the special care baby unit decided to
send samples above 250 ,tmolIl, estimated
on the bilirubinometer, for repeat analysis.
The purchase of another suitable
bilirubinometer is being considered by the
special care baby unit to overcome the
linearity problem. Other problems related
to the instrument in which the main
laboratory has been involved have included
cuvette alignment, filter checks, and bulb
replacements.

The day to day use of the instrument
involves medical staff who change duties at
regular intervals. Despite this, considerable
care and skill has been achieved in the
measurement of bilirubin by the special
care baby unit staff. This is reflected by
good precision, with between batch
coefficients of variation between 2-5%.
Regular preventive maintenance checks by
the main laboratory and servicing by the
manufacturers should circumvent the occa-
sional instrument failure, which in the past
has caused the instrument to be down for
several days. Two important factors have
contributed to the successful cooperation
between the chemical pathology laboratory
and the special care baby unit side room.
These are the introduction of a laboratory
liaison person to ensure efficient communi-
cation and the provision of a reliable back
up service. A daily quality control service is
now well established with the special care
baby unit and data from the unit are com-
pared with results obtained in the main
laboratory. Similar procedures could be
adopted for other ward side rooms which
use stat instruments for the measurement
of analytes including sodium, potassium,
urea, creatinine, and glucose.
The main laboratory has the expertise to

advise side room operators on analytical
techniques, quality control methods, the
purchase and evaluation of instruments
and their suitability to ward use, as well as
advice on health and safety aspects and
clinical interpretation. The type of cooper-

715

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://jcp.bm

j.com
/

J C
lin P

athol: first published as 10.1136/jcp.37.6.715 on 1 June 1984. D
ow

nloaded from
 

http://jcp.bmj.com/


Letters to the Editor

ation described wili benefit both clinicians
and patients by ensuring a reasonable stan-
dard of accuracy, precision, and reliability
for assays performed outside the chemical
pathology laboratory.

We thank Mr RA Jupp and Mrs EM
Heduan for their assistance.

JN MOUNT
B SLAVIN

Department of Chemical Pathology
and Metabolic Disorders,

St Thomas' Hospital,
London SEJ 7EH
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Book reviews
Topley and Wilson's Principles of Bac-
tenology, Virology and Immunity. 7th ed.
Vol 1. General Microbiology and Immun-
ity. Ed Sir Graham Wilson and Heather M
Dick. (Pp 450; £55.) Vol 2. Systematic
Bacteriology. Ed MT Parker. (Pp 562;
£65.) Edward Arnold. 1983.

Topley and Wilson is surely one of the
wonders of the medical world. It was first
published in 1929 in two volumes. In 1936
the second edition appeared in one vol-
ume. The third, fourth, fifth, and sixth edi-
tions, each of two volumes, appeared in
1946, 1955, 1964, and 1975 respectively.
The seventh edition will now be in 4 vol-
umes; volumes 1 and 2 reviewed here,
appeared in 1983; volumes 3 and 4 will
appear in 1984. The first and second edi-
tions were written by WWC Topley and GS
Wilson. Topley' s name is retained as a
fitting memorial to one of the most ver-
satile and intellectual of bacteriologists. Sir
Graham Wilson is happily still here in per-
son; and at 88 years of age contributes,
relevantly as ever, in his own precise, accu-
rate, and assured manner. There is no more
exacting editor. For the third and fourth
editions he was joined by AA Miles, and

for the fifth and sixth editions Wilson and
Miles were joined by "a few outside con-
tributors", notably MT Parker. For the
seventh edition over fifty contributors have
now been enlisted. The general editors are.
Wilson, Miles, and Parker; the editors of
volume 1 are Sir Graham Wilson and Pro-
fessor Heather Dick of Glasgow. The
editor of volume 2 is Dr MT Parker.
The recital of these details gives an indi-

cation of how Topley and Wilson has
evolved and has managed to hold its posi-
tion throughout 54 years during which the
relevant subject matter has expanded
almost beyond belief and over such a range
that it might seem impossible to contain
even the principles only of bacteriology,
virology, and immunity in a single work.
Nevertheless, the indications from volumes
1 and 2 are that this miracle is in course of
being accomplished. The cost of the com-
plete work has risen, of course, from the
few pounds of 1929 - fifty shillings if my
memory is correct - to what will probably
be in the region of £250, to judge by the
costs of volumes 1 and 2.
Topley and Wilson was always the great

companion of every academic medical mic-
robiologist. Its pages must have shaped the
contents of innumerable curricula for
elementary and advanced students of all
aspects of medical microbiology. The first
edition of Topley and Wilson provoked a
critical comment of a general nature from
one academic microbiologist: "These two
men must have a good opinion of them-
selves to produce a work like that to stand
comparison alongside the Medical
Research Council's System of Bacteriol-
ogy". Obviously the Principles and the Sys-
tem had different objectives; so it was
perhaps an unintended compliment to Top-
ley and Wilson even to think of the two
together. A more commonly heard critic-
ism ran something like this: "It's a great
book as a whole, but a bit weak in Chapter
XYZ." Chapter XYZ, naturally, dealt with
the critic's special interest; and nobody
could possibly do justice to it except him-
self. Inevitably, a book like Topley and
Wilson can never be published quickly
enough to avoid the danger that considera-
tion of some major work of recent publica-
tion may be omitted or perhaps prema-
turely judged. The enlistment of over 50
contributors for the seventh edition will
certainly reduce the danger of overlooking
the expert's pet microbe or misjudging his
view of it.
Volume 1 consists of 19 chapters. It cor-

responds fairly closely to the contents of
part 1 of the 6th edition but most of the

chapters have been written afresh, with
emphasis on advances during the past 10
years. The chapters on immunity are new
to this part of the book. They concentrate
on the aspects of immunity most closely
related to infectious disease. Recent work
on immunoglobulins, lymphocyte func-
tions, and the role of the major histocom-
patibility complex will be new to many.
The sections on the bacteriology of air,
water, and milk, on bacterial variation, on
bacteriophages, on bacterial ecology, and
on morphology are well brought up to date
and contain much basic as well as new
information of great value. The excellent
opening chapter on the history of bac-
teriology remains, as ever, a marvellously
condensed and yet inspired account of the
events leading from Pasteur and Lister to
numerical taxonomy, antibiotics, and tissue
transplantation. It is enough to capture any
uncommitted student for bacteriology.
Volume 2 by MT Parker deals with sys-

tematic bacteriology. It includes an account
of bacteria and of other organisms bearing
a close resemblance to them, such as the
spirochaetes, chlamydiae, rickettsiae, and
mycoplasmatales - in short it deals with the
microorganisms that may be encountered
by medical and veterinary microbiologists
working in moderately well-equipped but
non-specialised laboratories. This volume
is extremely useful in that it contains a
wealth of down-to-earth advice on isolat-
ing, identifying, and correctly naming the
organisms that pass daily through
laboratories. Obviously it will be at its most
useful if taken along with the contents of
Volume 3, which will give an account of the
diseases caused by bacteria. It is not always
easy to decide how or where to draw the
line. The general principle is to include in
this volume the effect of the bacteria on
small animals and to leave for Volume 3 the
diseases caused in man and larger animals.
An important new development that will
almost certainly grow in importance is the
use of non-cultural methods of determining
the cause of bacterial infections. This is
referred to only briefly on pages 13 and 14.
Chapter 21 on the classification and
nomenclature of bacteria by Dr LR Hill
has interesting advice on numerical tax-
onomy and the use of computers in handl-
ing the data used for identification. It
makes the point that the quality of the
results cannot be greater than that of the
data analysed. Altogether this volume is a
reliable bench companion worth its place in
any laboratory. Obviously the editor and
his 15 specialist contributors are
thoroughly familiar with the creatures
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