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Last year the Department of Health recommended that
immunisation with diphtheria, pertussis, tetanus, and polio
vaccines should be started at 2 months of age, with subse-
quent doses at 3 and 4 months. ' Many districts have only just
abandoned a schedule that started at 4 months and spaced
subsequent doses widely, with the result that many British
children did not achieve immunity to pertussis until after 9
months. The aim is that more infants should be immunised
when they attend baby clinics and that the whole schedule can
be completed by 6 months, the time when many mothers
return to work. Making these arrangements will demand
flexibility from general practitioners, who may need to
organise immunisation sessions to coincide with routine clinic
visits. So what may early immunisation achieve?

Although the national average immunisation rate for per-
tussis increased from 65% in 1985 to 80% in late 1989,
there are still many cases of whooping cough. Even so, these
have fallen: notifications of pertussis infection to the Public
Health Laboratory Service during the past year have run at
slightly less than halfthe figure of4000 during 1985-7, despite
the recent expected upsurge (due to the cyclical pattern of
infection). Deaths from pertussis are probably underreported
but there were up to 20 a year in the mid-1980s. Most deaths
from pertussis occur in early infancy: two of the six deaths
notified in 1990 have been among infants aged 3 months or
less (Communicable Disease Surveillance Centre, Public
Health Laboratory Service, personal communication). The
new schedule should bring forward immunity to this infection
to a younger age, although even then many of those most
seriously affected will remain unprotected.
There is concern that young infants cannot mount an

immune response to some vaccines if these are given too
early and that the presence of maternal antibodies impairs
that response. Many studies have shown that vaccine
immunity can be acquired early.2 The immune response to
oral polio vaccine is as good if the first dose is given at 6-8
weeks as if it is given later. Immunity to diphtheria can be
produced in infants given two doses one month apart starting
at the age of 1 week, and the same is true for tetanus toxoid.
Although protective concentrations of antibodies to tetanus
and diphtheria are achieved after the second dose of toxoid,
this does not apply until after the third dose of pertussis
vaccine. The comparison of antibody responses to pertussis
suggests that immunisation with three doses started any
time after 4 weeks produces protective antibody in about
90% of children. The new schedule is effective when used in
the preterm infant, who, if delivered at 28 weeks' gestation,

may receive the first dose of vaccine when still preterm.3
Another hope is that with the relatively high uptake of

measles, mumps, and rubella vaccine at 15 months-near to
90% in many health districts-the incidence of measles will
fall. Of concern is the increasing incidence of measles in the
United States, where outbreaks have occurred among
previously immunised teenagers and the very young.4
Although measles in older immunised children can be blamed
on the vaccine's failure to provide persisting immunity, these
infections are probably caused partly by a high infection rate
in preschool children; 49-65% of 2 year old children in poor
urban areas of the United States remain unimmunised.
Although immunisation is a precondition of entry into day
care or school in the United States, this apparently sensible
measure is oflimited effectiveness in promoting immunisation
in the younger child. This failure ofprimary health care should
be a warning to anyone tempted to dismantle the NHS.
The American response to these outbreaks has been to

recommend immunisation with measles, mumps, and rubella
vaccine at both 15 months and 11 years with administration at
12 months in areas with high attack rates.5 A recent study
from Mexico has shown that a high dose of Edmonston-
Zagreb measles vaccine at 6 months can produce immunity to
measles in 98% of infants.6 Because measles kills many infants
in developing countries vaccine given in this way could have a
large impact on infant mortality. It remains to be seen
whether such a vaccine has a place in developed countries
with a high rate of measles infection among their infant
populations.
What changes might we expect to our immunisation

programme in the next few years? The measles, mumps, and
rubella vaccine, given to both girls and boys, was introduced
to eradicate rubella infection from the community, but unless
this can be achieved by immunisation rates of over 90% a
booster dose will be needed in the second decade. This may be
required anyway if there is a resurgence of measles among
young adults. A protein conjugate vaccine to Haemophilus
influenzae may be used following the success of trials in which
it was given at 3, 5, and 9 months combined with diphtheria,
pertussis, and tetanus.7 Such a vaccine has been estimated to
save something like 50 lives a year in the United Kingdom.
Whether it will be effective when used in early infancy with
the diphtheria, pertussis, and tetanus vaccine is not yet
known, and we will have to await the results of trials before it
is introduced.

Immunisation rates are at record levels. The reasons
include introducing immunisation targets into the general
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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.8 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 ifthe instructions arefollowed

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.2 3
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.4
Faeces and saliva may also be used for specific purposes. Tests
available in stick format are biochemical, microbiological,
and haematological. Even allergy testing is possible5'6 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,"'016 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. '7 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. 18-20
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

results, have become available.2' Simple and reliable stick
techniques also exist for measuring concentrations of thera-
peutic drugs in the blood.22-24 These open the way to an
increased use of therapeutic drug monitoring within the
community, where most drugs are prescribed.25 26
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.27
When all cost elements are taken into account many of the

single analyte stick tests are competitive with similar tests
performed in a central laboratory28 and have the added
advantage of timeliness.29 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.30-33 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.3435 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.36

Guidelines to the proper and safe use of stick and other near
patient testing devices have been issued by several profes-
sional organisations.3739 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 1987.4° 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
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