
Comment
Ten per cent of the mentally impaired adults we

studied suffered from recurrent vomiting. No common
aetiological factor could be found to explain the high
prevalence of oesophageal and upper gastrointestinal
disorders in this group. Posture may be one important
factor3; most patients spend their day and night
semirecumbent, even when eating. In some patients
spasticity of the abdominal muscles may exacerbate
reflux through abdominal compression.4 In addition,
many of the patients were taking drugs that reduce the
pressure ofthe lower oesophageal sphincter. In children
hypoxic damage to the vagal nuclei at birth has been
suggested as a cause of gastro-oesophageal reflux, and
this could be the cause in adult patients.2

Adults who are mentally impaired may not be able to
indicate that they have dyspeptic symptoms associated
with reflux. Vomiting may therefore be the first sign of
serious oesophageal disease. Ideally all such patients
should be investigated, but the difficulties entailed in

even simple examinations make this a counsel
of perfection. Empirical treatment with antacids
and other antireflux measures may be most appro-
priate for patients in whom investigation is thought
inappropriate.
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who treated the patients; and Mrs S M Alcock for her help in
preparing the manuscript.
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Defibrillation by ambulance
staff who have had extended
training
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With mounting evidence of the efficacy ofdefibrillation
by paramedical staff outside hospital'2 a national
scheme for extended training in ambulance aid was
introduced in 1986.3 Experienced ambulance staff
receive training in emergency care, including defibrilla-
tion, management of airways, and intravenous
replacement of fluids. Adoption of the scheme and
deployment of trained staff are left to the individual
ambulance authorities.
We report the results of defibrillation by staff who

had extended training in West Yorkshire during 1987.

Patients, methods, and results
Each extended trained member of the ambulance

staffwas dispatched in a rapid response unit: a car with
full resuscitation equipment. For each call a standard
report form was completed, and these forms provided
the data for this report. During the year the number of
units increased from three to five and the number of
trained ambulance staff from nine to 24. Only five of
the nine health districts within West Yorkshire were
covered, one unit being provided for each district
during the day and evening. One district had a
programme for training the general public in resuscita-
tion. For this report resuscitation by a bystander
indicated some attempt at resuscitation before the
trained ambulance staffarrived. Response time was the
time from receiving the call to arriving at the scene plus
one minute for processing by ambulance control.
Results were analysed by x2 test with Yates's correction
for continuity for small numbers.

In the 12 months the units attempted defibrillation
on 110 patients (85 men; age range 36-89). Ventricular
fibrillation had occurred in all patients but was not the
initial rhythm disturbance in 26. The table shows the
results. Seventeen patients survived to leave hospital
(15% survival overall, 20% survival among cases
with initial fibrillation).
No survivor had pronounced neurological defects,

though one patient with a severe defect died in hospital

three weeks after admission. Eleven survivors
were intubated by the ambulance staff, and drugs
(lignocaine, adrenaline, or atropine) were used in nine.
Detailed information was missing on four patients who
died. For the patients who had a cardiac arrest before
the unit arrived a short response time significantly
improved the outcome (p<OOl). The maximum
response time for a survivor was 11 minutes. Attempts
at resuscitation by bystanders and the arrest occurring
in public also improved the outcome but not signi-
ficantly.

Comment
These results show the initial potential of the NHS

scheme without a large resuscitation training pro-
gramme for the public. Extended trained ambulance
staff can not only deal with ventricular fibrillation in
transit but also successfully treat patients who
have developed this arrhythmia before their arrival.
Although the rate of success is similar to that in other
reports,24 the number of survivors was not large. The
units attended only a minority of the episodes of
ventricular fibrillation outside hospital in West
Yorkshire. Prolonged resuscitation may be required,
and the other skills taught in extended training,
particularly intubation, might be important.

Results of defibrillation by ambulance staff who had had extending
training in I IO patients

Survived to
Reached leave

Total hospital alive hospital

Initial cardiac rhythm:
Ventricular fibrillation

before unit arrived 74 29 11
Ventricular fibrillation after

unit arrived 10 7 6
Asystole 21 4
Electromechanical

dissociation 5 1

Patients who had cardiac arrest before unit arrived (n= 100*)
Response:

6 minutes 31 15 8 (26%)
p<O0-l

> 6 minutes 65 19 3 ( 5%) J
Resuscitation attempted by bystander:
Yes 47 8 7(15%)

NS
No 49 11 4( 8%)

Location of arrest:
Athome 52 15 4( 8%)

NS
In public 44 19 7(16%)

*Records incomplete for four patients.
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We confirm the importance of short response times,
and they should be reduced further when more staff are
available. About half of the patients received some
resuscitation from bystanders despite a shortage of
formal training of the public.
Without the availability of rapid defibrillation resus-

citation by bystanders will be only of limited value.
The introduction of semiautomatic, advisory defibril-
lators for non-extended trained crews should reduce
the time to defibrillation and make this procedure
available to more people.5 This combination of
extended and non-extended trained crews may prove
most effective.

This study was made possible by the work of many

members of the ambulance service and the extended training
advisory group.
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Expected costs of using glyceryl
trinitrate patches to delay
failure of peripheral intravenous
infusion

Cost minimisation study of
transdermal glyceryl trinitrate in
reducing failures of peripheral
intravenous infusion

H T Khawaja, B J O'Brien, M J Buxton,
P C Weaver

Phlebitis and extravasation are common causes of
failure of peripheral intravenous infusion.' 2 Such
failures result in discomfort to patients and reinfusion
not only incurs extra costs but takes up staff time.
Recent clinical trials showed that prophylactic use of
transdermal glyceryl trinitrate reduced the incidence
of phlebitis and infusion failure.'4 We assessed the
effect on hospital resources when this method was
used.

Methods and results
Data were obtained from an earlier trial on 340

consecutive patients requiring infusions in a general
surgical ward. The patients were randomised to treat-
ment with a self adhesive glyceryl trinitrate patch or an
identical placebo patch; the patches for both groups
were changed daily. The earlier study showed that
using glyceryl trinitrate patches delayed failure of the
infusion from 74 hours in the control group to 127
hours.4
Our evaluation used the method of cost minimisa-

tion' and assessed the net impact that patch treatment
had on hospital resources. The expected cost of an
infusion to time t was the sum of the initial cost, the
cost of changing the patch daily, and the cost of
reinfusion weighted by the cumulative probability of
failure to time t. We calculated the expected costs for
the treatment and control groups. The costs ofpatches,
cannulas, giving sets, and infusion fluids were taken as
the prices that the hospital paid, net of discount. The
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medical and nursing time entailed was estimated from
a prospective sample of infusions in a general surgical
ward. All costs were at 1987-8 prices.
The costs were: C1 =cost of first infusion in patients

with glyceryl trinitrate patch=£4.27; C2=cost of first
infusion in patients with placebo patch=£4.00; C3=
cost of reinfusion (glyceryl trinitrate patch)=£4.51;
C4=cost of reinfusion (placebo patch)=£4.24; C5(t)=
cost of changing glyceryl trinitrate patch daily (at 27p
per patch); pt, qt=probability of failure of infusion at
time t (in treated (p) and control (q) patients), where
0p t, qt1-.
The cost of reinfusion exceeded that of the first

infusion because it included the time taken to dispose
of used materials. The expected cost per infusion to
time t was therefore C++C5(t)+ptC3 in the treatment
group and C2+ qtC4 in the control group.

For short term infusions (24 hours) the expected cost
per infusion in the treatment group (£4.54) exceeded
that in the control group (£4.03) because the early rate
of failure was small. For longer infusions (for example,
96 hours), however, the expected cost was lower in the
treatment group (£5.77 v £7.60). The cost was equiva-
lent in the treatment and control groups at 48 hours
(figure).

Comment
We found that the net impact on hospital resources

of using glyceryl trinitrate patches depended on the
duration of the infusion. Using the patches with
infusions lasting longer than 48 hours was likely to
generate savings; thus the patches should be con-
sidered when the infusion time is likely to exceed this
threshold. For every 1000 infusions in place for
96 hours the total savings from using the patches
would be £1830. Of this, £950 is the value of staff time
released for other purposes and £880 the savings on
consumables such as cannulas and infusion fluids after
allowing for the cost of the patches.

Further studies that explore the benefits to patients
of avoiding sequential infusion failure and analyse the
costs that are incurred5 would be valuable.

We thank Ciba-Geigy Pharmaceuticals for supporting this
study.
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