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ANAESTHESIA AND THERAPEUTIC DRUGS
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Conslultant Anaesthetist. Whittington Hospital, Lontdon, N.19

EVERY day new and more potent drugs are
being introduced into therapeutics and these
drugs, besides having their specific effect, may
have a variety olf side-effects which are care-
fully noted and written up in the literature
accompanying the launching of the new product.
However, what is often not apparent is that
these drugs, although of undoubted value in the
advancement of the treatment of disease, can
be the cause of certain highly dangerous com-
plications when given in conjunction with other
drugs. It is very necessary on occasion to ex-
hibit two or more drugs at the same time to
a patient but it is essential that the fulll effects
olf this multiple drug administration 'be
thoroughly understood. Any untoward reaction
on the patient's part must be noted and coun-
tered, either by the immediate withdrawal of
the drugs, by suitable antidotes to overcome
the immediate crisis, or'both.
Circumstances may, however, arise when a

drug is given to a patient and an alarming
situation develop through ignorance of any
other therapy the patient may be having. This
is particularly true in accident cases and those
sent into hospital for treatment, medical or sur-
gical. The patient has possiibly some concurrent
pathology or symptomatology which is, quite
correctly, being treated with the indicated drug
or drugs. Unfortunately, the patient does not
iniform the hospital of any other therapy-
except perhaps as "Oh, yes, those other little
white pills I talke"-'and the referring doctor
does not mention it in his accompanying letter.
This can be fraught with danger both for the
patient and the hospital staff. There are many
drugs which can be the cause of these alarming
crises and they fall, in the main, into four
categories. Antibiotic, anti-depressive, anti-
hypertensive and steroids. These will be con-
sidered with particular reference to anaesthesia.
Antibiotic Drugs

In an excellent review of the neuro-muscular
blocking properties of the antibiotics Emery
(1963) points out that it was with the introduc-

tion of the streptomycins in 1944 that it was
first noted that these drugs had some toxicity
and could produce respiratory depression when
given intravenously or placed into the peritoneal
cavity. Both streptomycin and neomycin pro-
duced a neuro-muscular block and caused a
fall in blood 'pressure. The block was compared
with that produced by magnesium for it was
antagonised by calcium and showed post-tetanic
facilitation, as does curare.
The neuro-muscular blocking effect of ether

and that produced by curare were potentiated
'by neomycin (Pittinger and Long, 1958) and
this was able to be reversed by neostigmine.
Other antilbiotics which can produce this effect
are polymixin, bacitracin and kanamycin. When
a patient is given a non-depolarising relaxant
then the exhibition of any of these antibiotics
is hazardous. Many cases of respiratory depres-
sion, even apnoea, have been reported and
these are very resistant to treatment. The
danger can be even more serious when these
antibiotics are scattered into the peritoneal or
pleural cavities, or even into the wound, at
the end of the operation. In these circumstances
the patient has perhaps just started to recover
from the effects of the relaxant when the anti-
biotic is given and any remaining relaxant is
markedlly potentiated, the patient becoming
apnoeic and fully relaxed once miore. A further
danger is that with a redu'ced peripheral circu-
lation any antilbiotic in the wound may not be
absorbed until after return to the ward or re-
covery room, when, with increasing muscular
tone, and warmth, absorption takes pliace and
the patient develops respiratory depression due
to muscular weakness.

It is advisable not to give any of the anti-
biotics that sholw this effect until the full effect
of the relaxants used has completely worn off,
that is, until three or fou,r hours after the last
dose. If the drugs are given and paralysis and
respiratory depression develop, then both catl-
cium and the antidotes to the relaxants should
be given, maintaining the patient on controlled
or assisted respiration until the crisis is over.
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Anti-Depressive Drugs
The transmission of impulses at the synaptic

junctions between pre- and post-ganglionic
neurones and between the post-ganglionic neu-
rones and the autonomic effectors is a chemical
action, the agents being acetylcholine and nor-
adrenaline. All pre-ganglionic endiings and para-

sympathetic post-ganglionic endings utilise
acetyl&holine as the transmitting agent. This is
broken down by acetylcholinesterase, resyn-
thesised by choline acetylase and stored at its
site of action in an inactive state bound to a

protein. Noradrenaline is synthesised in the
adrenal glands *by the action of enzymes on
the amine phenylalanine. It is also synthesised
in the brain in small quantities. Both the
other catecholamines, adrenaline and dopa-
mine, are also synthesised here and held
in the tissues by an active transport system,
this system being inhibited by reserpine and
its derivatives.

Adrenaline and noradrenaline are metabolised
by the catalyst mono-amine oxidase and by a
further catalyst to inert products. Mono-amine
oxidase (MAO) is found in many different
organs of the body, being the primary catalyst
in the tissues and the secondary one in the
circulation. New drugs in the treatment of de-
pressive states have been found to work by
inhibiting the action of MAO and come under
the generic heading of mono-amine oxidase
inhilbitors (MAOI). It will be seen that if there
is a stop in the breakdown of these catechol-
amines there will be a build up in the tissues
and circulation. The drugs which show this
effect are: --

1. The amphetamine group, including tranyl-
cypromine (Parnate).

2. The hydrazines-phenelzine (Nardill), nila-
lamide (Niamid), isocarboxazid (Marplan),
and others.

3. Non-hydrazine inhitbitors such as pargyline
i(Eutonyl).

These drugs can cause dangerous interaction
When given with any of the following drugs or
substances:

1. Imipramine group.
2. Narcotics-morphia or pethidine.
3. Muscle relaxants.
4. Anaesthetics.
5. Syimpathomimetics.
6. Pressor agents.
7. Appetite suppressants.
8. Alcohol.
9. Foods containing amlines-cheese, etc.

10. Reserpine group.

1 1. Hypotensives.
12. Antihistamines. (McIver, 1965)
All the above are markedly potentiated. For

instance an ordinary dose of morphine or pethi-
dine can cause profound coma, fall in blood
pressure and possi'bly death. The effect of the
amines in certain cheeses or the giving of a
hypertensive drug can cause such a degree of
rise in the blood pressure as to lead to cerebral
haemorrhage.
The MAOI drugs should be withheld for at

least two weeks before surgery and anaesthesia
are undertaken and the drugs used in ordinary
therapy during this tilme must be very carefully
watched. If the patient does devellop the symp-
toms of hypatension, coma or shock this can
be treated with corticosteroids and suitalble sup-
portive therapy. If, on the other hand, hyper-
tension occurs this must be treated with a
ganiglion blocking agent such as phentodamline.
Anti-Hypertensive Drugs

All hypotensive drugs produce their effect
by a reduction of peripheral vascular tone,
irrespective of the method by which they cause
this. Hypotension may be achieved by blocking
the sympathetic ganglia, as with the methonium
compounds and trimetaphan (Arfonad), by the
prevention of noradrenaline synthesis as with
methyl-dopa (Aldomet), by the prevention of
noradrenaline release as with bretylium and
guanethidine or by the depletion of the nor-
adrenaline stores in the tissues, as with reser-
pine and again guanethidine.

In the long-term treatment of hypertension
the shorter acting hypotensives such as tri-
metaphan are of little use but the longer acting
groulps can be dangerous when given with an
anaesthetic or when the patient is subjected
to stress. All anaesthetic agents cause a degree
of petipheral vaso-di,lation and this, together
with the hypotensive drug, can result in a
sudden profound fall in blood pressure and
oirculatory collapse, resistant to the usual
methods of treatment. Again, many of these
drugs are ataractics and in themselves can
depress the patient. This depression is poten-
tiated by anaesthetics. Reserpine can also cause
a serious bradycardia in the presence of digi-
talis. Guanethidine and bretylium potentiate
the effect of the non-depolarising relaxants such
as tubo-curarine and all hypotensive drugs are
potentiated by the MAOI group.

In the event of these patients being admitted
to hospital for surgery and anaesthesia it is
wiser and safer to discontinue the administra-
tion of the hypotensive drugs. The effects of
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reserpine, guanethidine and bretylium last for
some time after their stoppage, although the
drugs themselves are fairly rapidly excreted
from the body. The suppression of the nor-
adrenaline synthesis and the depletion of the
stores of this catecholamine may last for up
to two weeks after the withdrawal of the drugs.
On the other hand methyl-dopa can be with
drawn immediately before operation and its
effect passes off rapidly.
The hypotension produced by these drugs is

resistant to ordinary vasopressors and should
the patient have a profound fall in blood pres-
sure then an intravenous infusion of noradrena-
line together with a dose of atropine to
counteract the 'bradycardia is the treatment of
choice. It may also 'be wise to give the patient
an intravenous dose of hydrocortisone in case
there may be a suppression of the ,adrenal
glands or if the response to the intravenous
noradrenailine is not maintained.
Steroid Drugs

Selye's (1950) concept of the response of the
'body to any form of stress would appear to be
a good starting point for ithe consideration of
the effects (of steroid therapy on the patient.
Selye states that the stress stimulli evoke a
response tin the hypothalamus and the pituitary
gland. The latter is normally concerned with
the secretion of the adrenocorticotrophic hor-
mone (ACIFH) which in turn stimulates the
adrenal cortex to secrete two hormones-
aldiosterone and hydrocortisone (cortisol). These
two hormones are finely lbalanced in the normal
state 'but 'when any stress-and this 'may 1be
anaesthesia only-occurs the secretion of cor-
tisol predominates and tissue breakdown takes
place.

Aldosterone is responsijble for the control of
electrolyte and water 'balance and the serum
levels of such ions as sodium and potassium.
The main 'functions of hydrocortisone are to
influence carbohydrate metabolism, to stimullate
the reticulo-endothelial system and to 'increase
antibody formation. The stress of anaesthesia
and operation causes many complex changes
to take place. Wylie and Churchill-Davidson
(1960) list these as:-

1. Retention of sodium and chloride.
2. Increased excretion of potassium.
3. Oliguria.
4. Catabolism.
5. Lymphopenia and eosinopenia.
6. Pollymorphonuiclear leucocytosis.
7. A fall in plasma corticosteroid levels.

This starts during anaesthesia and continues
for up to forty-eight hours after the return of
consciousness. Although in itself anaesthesia is
only a minor stress the accompanying surgery
and possilble loss of blood is a major stress on
the patien't. This is most marked in the very
young and the elderly, whose response to stress
may be absent or minimal. Again, a second
anaesthetic and surgical procedure within the
recovery period from the first may, even in pre-
viously normal patients, give rise to no response
to the stress.
Treatment of 'patients with steroids has the

effect of decreasing the activity of the adrenal
cortex 'by suppressing the pituitary secretion of
ACTH. Patients become euphoric. there is :a
tendency to moon-face due to a redistribution
of 'body fats, possi'bly some glycosuria may
develop, there is a decreased response to any
infective process, tissue hea'ling may ibe delayed
and lonig-term therapy'may lead to osteoporosis.
It is of interest to note that this !suppression of
ACTH secretion and the resultant adrenal cor-
tical atrophy may follow even short courses-
i.e. one week-and the effect can last for up
to a year or more. Thus the patient who has
been on steroid therapy for any reason in the
past two years and who comes for operation
and anaesthetic is at hazard, for their response
to the stress incurred is minimal or absent and
acute adrenal insufficiency may ensue. This is
marked by sudden profound hypotension and
coma, possibly even death. This can owcur dur-
ing or immediately after the operation.

Ilf faced with 'the patient who is on steroids
or 'who has had them in the recent past then it
is essential that this patient be given supportive
extra steroids immediately pre-operatively and
these may be continued throughout the operation
and afterwards, being gradually reduced over the
course of some days. If the patient is already
on steroids then on the day prior to operation
the dosage should be douibled and intravenous
hydrocortisone given during the operation. An
easy s&heme is to give hydrocortisone 100 mg.
with the premedication for those patients not on
the drugs, repeat thlis 100 mg. during the opera-
tion and then give a further 100 mg. post-opera-
tively, making a total of 300 mg. in the twenty-
four lhours of the operation day. This should
'be repeated the next day and either gradually
reduced over the next three days to 'the normal
dose the patient is hav,ing, or finished off if the
patient is not now on steroid therapy. If, how-
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ever, the patient should collapse during the
operation then an immediate 100 to 200 mg. of
hydrocortisone must be given intravenously,
with glucose-saline infusions and possibly nor-
adrenaline. This procedure shouild also be fol-
lowed in the event of an unexplained sudden
dramatic fall in the blood pressure of an other-
wise fit patient. They may have had steroid
therapy in the past and not yet recovered
from it.
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