
Brief reports

Adrenaline degradation in general practice

S V RUDLAND

T ANNUS

J DICKINSON

S LANGDON

SUMMARY
The general practitioner's (GP's) doctor's bag is exposed to
extreme temperatures that may affect the stability of the
drugs it contains. Adrenaline (1:1000 solution) is more sta-
ble than previous studies would suggest. GPs carry out-of-
date drugs despite stating that they regularly check expiry
dates.
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Introduction
A DRENALINE is a key drug in the treatment of cardiac

arrest, anaphylaxis and life-threatening asthma. These are all
conditions a GP may meet when carrying out home visits, and
the literature highlights the need to be prepared for such eventu-
alities.' There is evidence to demonstrate that the temperature
inside a black doctor's bag can reach 80'C.2 Thermal stress can
degrade adrenaline in the setting of pre-hospital care.3-5 Stability
testing of drugs sent to the Sudan6 showed almost no adrenaline
activity after storage in temperatures up to 45°C and studies on
adrenaline in preparations of local anaesthetic have demonstrated
substantial reduction in adrenaline activity at temperatures of
37-50°C.7-9 This investigation aimed to answer whether adrena-
line carried in the doctor's bags of GPs in the Perth (Western
Australia) metropolitan area, where summer temperatures reach
nearly 40°C, is thermally degraded.

Method
General practitioners were randomly selected using the Perth
metropolitan telephone directory until a hundred GPs who car-
ried out home visits were recruited. The GPs were requested to
exchange the next-to-be-used vial of adrenaline from their doc-
tor's bag with a fresh sample and answer a simple questionnaire.
Table 1 shows the questions asked. The adrenaline and question-
naires were returned in a stamped addressed envelope. Non-
responders were followed up by one telephone call after two
weeks. Returned vials were then stored at 4°C before batch
analysis using reverse phase high-performance liquid chromatog-
raphy and electrochemical detection.'0
The temperature inside a black doctor's bag placed in the rear

of a white station wagon during a two-week period in October
was recorded using a Datataker-5 single-channel logger and
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attached factory-calibrated thermistor, range 0-100°C (+0.4°C),
at 10-minute intervals throughout this period (Data Electronics,
Australia, Ltd). The daily weather conditions for the period of
temperature measurement were provided by Perth Meteorology
bureau, 15 km from our sampling area. Ethical committee
approval was granted and the research was supported by Astra
Pharmaceuticals Ltd. Data were analysed using Epi Info version
5.01.

Results
Seventy-seven questionnaires were returned, 65 of which were
complete and accompanied by a GP's vial of adrenaline. The
results are summarized in Table 1. Ninety-five per cent of GPs in
this sample carried a doctor's bag containing emergency drugs;
65% of these carried a black doctor's bag and 57% usually kept
their bag in the car when carrying out visits. A large minority
kept their bag in the car all the time (38%).
The vials returned by GPs had been in their bags for an aver-

age of 6.7 months - including the summer months, when shade
temperatures reach close to 40°C. A maximum temperature of
65.40C was recorded inside a black doctor's bag stored in the
rear of a vehicle in direct sunlight, on a day enjoying a maximum
temperature of 29°C. The mean activity of adrenaline vials was
92.9%, range 100.6-62.6%; 12 (18.5%) of the returned vials had
an activity of less than 90%. No colour change was seen in any
of the vials.

There was a strong inverse correlation between adrenaline
activity and the number of months by which the adrenaline vial
returned by a GP was out of date (Spearman's correlation coeffi-
cient = 0.493, P = 0.014). The most degraded vial, with an activi-
ty of 62.6%, had an expiry date more than five years prior to the
study. There was no correlation between bag colour and degrada-
tion. One-third (20) of the vials had expiry dates prior to the
month during which the study was carried out despite 92% of the
GPs stating that they checked the expiry dates of the drugs in
their doctor's bags.

Discussion
Temperatures in excess of 60°C have been recorded in GPs' doc-
tor's bags in Australia."I We feel confident that the maximum in-
bag temperature recorded in this study (65.40C) could be exceeded
during hotter summer days; it is much higher than the recom-
mended maximum storage temperature for adrenaline of 250C.12

There was at least a 10% reduction of adrenaline activity in
18.5% of the returned adrenaline vials; the greatest reduction (to
62.6% of activity) was in a vial nearly five years past its expiry
date. As expected, the more out of date the adrenaline the greater
the degree of degradation. The usual degradation pathway for
adrenaline is via oxidation to adrenochrome, a pink-brown
oxidative product, toxic to myocardim in high concentrations.'3
We observed no colour change, suggesting that adrenochrome
was not present in noticeable concentrations. These data may
have pharmaceutical significance, but for GPs who use adrena-
line in an emergency, at a dose sufficient to produce a desired
response, even a 40% loss in effectiveness is probably not clini-
cally important.

Cycled thermal stress of 70°C over a 12-week period caused a
significant degradation of 1:10 000 adrenaline with an associated
loss in biological activity;3 there was no evidence of a significant

British Journal of General Practice, December 1997 827



S V Rudland, T Annus, J Dickinson and S Langdon Brief reports

Table 1. Summary of replies from 65 GPs regarding the use of
their doctor's bag and the activity of the adrenaline kept in the
bag. Values are numbers (percentages).

Questions and responses n (%)

Bag colour:
Black 42 (65)
Brown 9 (14)
Other 14 (21)

Time bag spends in the car:
All the time 25 (38)
Daytime only 3 (5)
Only between visits 37 (57)

Awareness of thermal degradation
of drugs carried:
Yes 9 (14)
No 56 (86)

Emergency drugs stored in the bag:
Yes 62 (95)
No 3 (5)

Expiry dates checked:
Yes 60 (92)
No 5 (8)

Visits per month:
Median (months) 13 (2-200)a
How long had the adrenaline been in the bag:
Median (months) 4 (1-48)a

Activity of adrenaline:
Mean 92.97 (SD = 6.25)

aRange rather than percentage.

change in 1:1000 adrenaline, which had a higher concentration of
the antioxidant (sodium metabisulphite) and was not pH-
buffered. All the adrenaline 1 ml 1:1000 ampoules returned in
our study were manufactured by Astra Pharmaceuticals and con-
tained adrenaline acid tartrate, with sodium metabisulphite as an
antioxidant, in solution with sodium chloride and water. The
concentration of antioxidant affects thermal stability, and the
lack of adequate antioxidant in adrenaline solutions used in den-
tal practice may account for the thermal instability demonstrated
in this setting.6`8

In a clinical practice where vials of adrenaline are carried in
GPs' bags that are stored in vehicles for considerable periods of
time, often beyond their expiry date, and exposed to tempera-
tures far in excess of their stated thermal stability range, 1:1000
adrenaline is more stable than previous reports suggest.
Nonetheless, this study demonstrates the need for GPs to check
and replace expired drugs as other formulations may be more
susceptible to thermal stress.
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PREPARATION for PREGNANCY
AN ESSENTIAL GUIDE

international research into preconceptual helath and preg-
nancy outcome - the FcENSIGtrIT experience
Suzanne Gail Bradley & Nicholas Bennett

Preparation for Pregnancy is the passport to positive health for the 3rd millennium.
The FoRtFsic.l strategy pulls together a wealth of international researchintg and moulds it
into a practical programme for health enhancement prior to conceptiosl.
By optinsising the health of sperm, ova anid titerus, it is esisured that se' life springs frons a
basis of strength and vitality. A bibliography Of 555 scientific references gives validation.
Nutrition in the broadest sense; the avoidance of smoking, alcohol & drugs; non-invasive
contracpetion; genito-urinary & other infectiosis; allergy; malabsorption and infestation;
essential trace elements; heavy metals and other environmental toxins are full covered. A
protocol is outlined for the setting tsp of a Preconception Clinic.
Recent FcRESIGr research has shown 327 consecutive pregnancies withotut a miscarriage,
stillbirth or malformation. NO baby was born underweight. None were admitted to Special
care Baby tTnit. 86% of those with infertility had given birth by the end of the study.
The modern practitioner who wislies to spare his/her patients the agony of childlessness or a
sad outcome to a pregnancy and to bring instead the joy and fulfillment of a health family
should read this book.
FoRESIGc[n The Association for the Promotion of Preconcepttual Care.
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