practitioner contract, the publication of an interesting and
readable guide to immunisation by the Department of
Health,' and the publication of the British Paediatric Associa-
tion’s manual on infection and immunisation.® Let us hope
that immunisation rates will reach the targets necessary to
eliminate the mortality and morbidity from preventable

infection.
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Stick testing

Reliable, safe, and economical — but only if the instructions are followed

Stick technology is to classic laboratory analytical technology
what instant (Polaroid) photography is to traditional wet film
photography. Under many conditions it provides all that is
required of it—quickly, conveniently, and inexpensively.' It
may not always have the refinements.of the classic analytical
technology it is designed to replace. These refinements may,
however, impose constraints on timeliness—the importance
of which is often overlooked by laboratory workers—as. well
as being unnecessarily elaborate for the purpose.??

The technological key to stick testing is dry chemistry. This
typically comprises thin pads or films containing all the
reagents required for performing an assay. The number of
substances of clinical importance that can be measured by dry
chemistry technology in blood as well as in urine has grown
almost exponentially and shows no sign of diminishing.*
Faeces and saliva may also be used for specific purposes. Tests
available in stick format are biochemical, microbiological,
and haematological. Even allergy testing is possible’® with a
sensitivity and specificity comparable to that of traditional
methods.’

Many stick tests are still performed on urine, mainly for
analytes such as glucose and protein,® but now that the
technological difficulties of the measurements have been
overcome increasing attention is being given to their clinical
usefulness and cost effectiveness.’ Urine stick tests used for
detecting systemic or metabolic disease (such as liver disease
or diabetes), though still popular are based on much less
secure grounds than tests used to detect (or eliminate) urinary
tract disease,'*' and they have largely been replaced by blood
tests.

Stick tests for blood have been available for over 25 years,
but until recently their use was largely confined to semiquan-
titative measurement of glucose for the control of diabetic
treatment, for which they have rendered urine analysis
virtually obsolete.” The greatest fillip to the expansion of
stick tests for use with blood outside the laboratory was the
introduction of the Reflotron blood analysis system.'® This
enables a variety of the most commonly requested tests, such
as urea, creatinine, uric acid, and especially cholesterol
concentrations, to be measured on a whole blood sample
collected from a simple finger prick. The tests can be
performed within three minutes by a person with minimal
training yet provide an accuracy and precision comparable
with that obtainable in a quality controlled laboratory."*?

More recently multiple analyte test sticks for blood analo-
gous to those already available for urine and capable of giving
liver, cardiac, and kidney “profiles,” as well as individual test
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results, have become available.? Simple and reliable stick
techniques also exist for measuring concentrations of thera-
peutic drugs in the blood.?? These open the way to an
increased use of therapeutic drug monitoring within the
community, where most drugs are prescribed.” *

There is no limit to the number of analytes for which stick
tests can be developed nor is the format restricted only to
analytes of clinical interest. Solid phase tests have already
been used for detecting real or purported toxins in foods and
water, and they have obvious applications in veterinary
medicine. Tests for pregnancy and predicting ovulation are
examples of over the counter tests currently available.”

When all cost elements are taken into account many of the
single analyte stick tests are competitive with similar tests
performed in a central laboratory® and have the added
advantage of timeliness.” The only real obstacle to their more
widespread use is the difficulty of maintaining the analytical
standards when tests are performed outside the labora-
tory.*** Strict adherence to protocol is essential if results are
to be reliable and clinically useful. Despite their apparent
simplicity most stick tests are sophisticated analytical
systems, and like all such systems demand efficient quality
control—a concept still unknown to many health care
providers.

Articles have recently appeared in at least two controlled
circulation journals advocating the splitting of blood glucose
testing sticks in two with a special device, supposedly to
reduce -costs.** This not only renders protection under the
Consumer Protection Act 1987 invalid; it also indicates a lack
of understanding of the need for meticulous adherence to the
manufacturer’s protocol if reliable results are to be obtained.
Failure to replace the cap of the bottle containing the test
strips, for example, may lead to their rapid deterioration with
potentially disastrous results.

Guidelines to the proper and safe use of stick and other near
patient testing devices have been issued by several profes-
sional organisations.”* These need to be followed faithfully if
the full advantages of stick technology are not to be squan-
dered by such mishaps as the one that led to the issue of a
hazard warning by the Department of Health and Social
Security in 1987.% In that case a patient died in diabetic coma
because a stick designed for use with one instrument was used
in another made by a different manufacturer and with which
it was incompatible. .

Stick technology has come a long way in the past 30 years
and is still improving. In the film mode it already provides a
challenge to traditional wet chemistry analysis, even in large

BM]J voLUME 302 2 MARCH 1991

"ybLAdoo Ag pajoalold 1sanb Ag g0z |udy 6 Uo jwod fwg mmm//:dny woly papeojumod "T66T YdJeN 2 Uo g81°'G//9'20g Twa/9eTT 0T Se paysignd isiy :CINg


http://www.bmj.com/

central laboratories, because of its reliability, safety, and
economy.* Although it is only one factor in the trend towards
more testing nearer the patient and population screening, dry
chemistry is undoubtedly the leader and the one with the

greatest potential.
VINCENT MARKS
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Bovine somatotrophin and public health

Need for further independent and more extensive investigation

Last December the European Council of Agriculture Ministers
agreed to extend for a year the ban on the commercial use of
recombinant bovine somatotrophin to boost the milk yield of
dairy cows, “pending the results of relevant scientific experi-
ments.””! For the past four years it has been used only on a few
commercial farms (of undisclosed identity) for purposes of
evaluation, although milk from treated cows has been mixed
with the normal supply to consumers. Concerns have been
expressed that treatment may jeopardise animal health, but
official pronouncements have so far denied that milk from
treated animals poses any threat to human health.”? Yet
preserving consumer confidence, strained by recent food
scares, may demand more than ex cathedra statements.
Potential risks to human health of bovine somatotrophin
excreted in milk have been much debated. Several reasons
have been advanced for discounting them. Only a very small
amount of bovine somatotrophin finds its way into milk and
what does is biologically inactive in humans, is destroyed by
pasteurisation, and is likely to suffer extensive proteolysis on
ingestion.? Critics claim that as most recombinant somato-
trophins are xenobiotics (differing from pituitary somato-
trophin by from one to nine amino acid residues) they might
induce immunogenic or allergenic responses at the gut wall if
not systemically.’ Insulin-like growth factor 1 is potentially a
more serious risk as its concentration in milk increases in
parallel with bovine somatotrophin’s galactopoietic effect.
Bovine insulin-like growth factor 1 is identical to human
insulin-like growth factor 1: it is a potent mitogen and is not
destroyed by pasteurisation.”? Moreover, in colostrum insulin-
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like growth factor 1 exists in a truncated form, up to 10 times
more potent than insulin-like growth factor 1 itself.*

Assurances of the safety of milk from cows treated with
bovine somatotrophin are therefore based on the presumption
that increased concentrations of insulin-like growth factor 1 in
milk, even if statistically significant, are not biologically
important. Evidence used to support this view includes the
observations that concentrations of insulin-like growth
factor 1 remain in the “physiological range” and that when
given orally to rats no systemic effects occurred.? Such
assertions, however, need qualifying. Firstly, including the
concentration of insulin-like growth factor 1 in colostrum in
the “physiological range,” though scientifically valid, is
misleading. Colostrum, whose concentration of insulin-like
growth factor 1 falls from greater than 150 pg/l at calving to
about 25 ug/l within four days,’ is not marketed.

Moreover, reports of the increase in insulin-like growth
factor 1 concentration vary greatly?: one described a 360%
increase after just seven daily injections,® whereas it is
proposed that in commercial practice “14 days’ worth” would
be injected once every fortnight. Even if all concentrations
remained in the physiological range the mean values would
increase. Secondly, some significant responses to oral insulin-
like growth factor 1 in rats were reported (for example,
increased tibia length) but, questionably, were discounted
as unrelated to treatment.”? Perhaps, more importantly,
there are virtually no published reports of the presence
or potency of truncated insulin-like growth factor 1 in milk of
cows treated with bovine somatotrophin or of the effects
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