
92 11 October 1969 Subarachnoid Haemorrhage-Richardson MEDICAL JOURNAL

naturally been forthcoming about the source of haemor-
rhage in these patients, and numerous possibilities have been
put forward, notably the rupture of minute aneurysms or
minute angiomas which in the process of haemorrhage destroy
themselves and therefore neither leave evidence of their
presence nor are they a source of, future potential danger.
Whatever the truth may be, the fact remains that the long-term
prognosis in such cases is extremely favourable, particularly
as compared with the natural history of patients in whom an
intracranial aneurysm is demonstrated. Worthy of considera-
tion in relation to this group of.cases are episodes of sub-
arachnoid haemorrhage which may follow the administration
of antidepressant drugs, particularly the monoaminoxidase
inhibitors, where perhaps insufficient warning has been given
about the possible harmful effects of ingesting foodstuffs with
a high tyramine content. Cheese is notorious in this respect,
but in addition a miscellany of foods such as meat extracts,
beans, peas, and even some well-known Italian wines have been
implicated. There is no doubt that the ingestion of such food-
stuffs during a course of treatment or within a fortnight of its
termination may produce hypertensive crises, and the number
of cases associated with subarachnoid haemorrhage is undoubt-
edly increasing. In these cases, as with all others of unexplained
haemorrhage, the future prognosis if the patient survives is
extremely good; but, of course, it is necessary that the further
administration of such drugs should either be discontinued or
more carefully monitored thereafter.

Conclusions

It is difficult to give a meaningful and brief summary of all
the problems associated with the management of subarachnoid
haemorrhage, but perhaps the most significant points may be
summarized as follows.

In any case of proved subarachnoid haemorrhage within the
common age period of 40-65 years the most likely causal lesion
is an aneurysm of the circle of Willis. It is only in the very
young patients that an angioma becomes the more likely diag-

nosis. On this basis, therefore, one must suspect in every case
the presence of an intracranial aneurysm unless the features are
so specific as to suggest a haemorrhage into the cerebellar
hemisphere or a deeply placed lesion involving the region of
the internal capsule in the cerebral hemisphere. There are no
consistent reliable features or signs to indicate the possible site
of location of an aneurysm, and the clinical state of the patient
may vary from unremitting coma to the so-called mild cases,
in which the patient is neurologically completely intact but
simply suffering from headache and perhaps neck stiffness.
Such mild cases may well, nevertheless, harbour a potentially
lethal aneurysm, and, far from being a reason for not pursuing
investigation, the good clinical state of the patient represents
an indication for urgent investigation-for if a responsible
lesion is demonstrated the probability that surgery will be suc-
cessful in preventing further haemorrhage is extremely high.
It cannot be overemphasized that with all lesions the poorer
the patient's clinical state at the time of investigation or treat-
ment then the less promising are the results of any treatment
either surgical or medical. As a corollary to this it is important
that if the patient's neurological deficit is severe following such
a haemorrhage, and in particular if his conscious level is dis-
turbed, then preliminary energetic non-surgical measures may
be necessary in order to try to improve the patient's condition
prior to investigation or more commonly surgery.
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TODAY'S DRUGS
With the help of expert contributors we print in this section
notes on drugs in common use.

Systemic Corticosteroid Therapy
A corticosteroid is a 21-carbon steroid hormone made in the
adrenal cortex. This includes several substances ranging from
cortisol (hydrocortisone) to aldosterone. Virtually all of them
possess the same basic physiological actions, but to strikingly
different degrees, so that their net effects are very diverse. Their
basic actions are the promotion of renal sodium retention, liver
glycogen deposition accompanied by increased protein cata-
bolism, and an anti-inflammatory effect. Their presence is
also necessary for certain processes to occur-for example, fat
mobilization by adrenaline, or osmotically " free " water excre-
tion.
The net effect of a corticosteroid depends upon its structure

and the dose given to the patient, both daily and in aggregate.
Structural differences ensure that the compound will predomi-
nantly affect carbohydrate metabolism with some anti-inflam-

matory potency as well (the glucocorticoid group of hormones),
or will chiefly promote sodium retention and potassium excre-
tion (the mineralocorticoid group). By " chemical tailoring "
new molecules have been devised so as partly to separate the
anti-inflammatory and salt-retaining properties of gluco-
corticoids so that some of the new drugs (e.g., prednisone or
betamethasone) have a more favourable therapeutic ratio than
cortisol (or corticotrophin). The relative potencies of different
compounds to produce these effects are summarized in Table I.

Confusingly, the term " corticosteroid " has become attached
by usage to. the glucocorticoid group, together with synthetic
substances which mimic their action, and even quite wrongly
to the hormones such as corticotrophin, which promote their
release. This grouping has practical significance but is in-
accurate.
The dose of a compound determines whether its action will

be in the physiological or pharmacological range. When
adrenal hormones are deficient (Addison's disease or hypo-
pituitaris'm) they are replaced using small doses of drugs whose
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actions resemble the natural compounds. The aim is then
physiological replacement. Much larger doses are needed to
suppress inflammation in many cases. The aim is then to obtain
an exaggerated response in the so-called pharmacological
range. The duration of therapy is then very important-large
doses given for a short time produce different effects from
small doses given over a prolonged period, even if the aggregate
dose is the same. This is because many metabolic effects cumu-
late in time; this is the analogue of the difference between
spontaneous acute and chronic hypercortical states such as
those found with some cases of bronchial carcinoma and in
Cushing's syndrome.

Glucocorticoid Hormones

Replacement Therapy.-This is indicated only when there
is definite biochemical evidence of adrenal insufficiency. In
emergencies, hydrocortisone hemisuccinate is given by injection
or infused in isotonic saline. Once control is gained this may
be replaced by hydrocortisone acetate, which is cheaper but
slowly absorbed, or by. cortisone acetate intramuscularly until
the patient is able to take maintenance doses of oral cortisone.
Oral cortisone should be started as soon as possible, being more
regularly absorbed than injected forms.
Long-term replacement therapy requires regular oral doses

of cortisone twice daily. The dose must not exceed 37 5 mg.
daily or significant protein breakdown will begin. Most patients
need 25 mg. or less a day. Even so, reactivation of latent
tuberculosis is fairly common. It is a mistake to use prednisone
or similar steroids, which have a largely anti-inflammatory
action but lack the. salt-retaining property which these patients
also require, unless they are given with a salt-retaining com-

pound. The dose should be increased when the patient has
an infection. Mineralocorticoid replacement is discussed below.

Anti-inflammatory Therapy

The anti-inflammatory effect of corticosteroids is purely
suppressant. They do not eradicate the pathological process,

change its natural history, heal its lesions, or prevent recur-

rence once they are withdrawn. They are used simply to

tide the patient over the brunt of an attack, to gain time for
other effects to intervene, or to suppress symptoms to a toler-
able level in serious chronic disabilities. Glucocorticoids also
make the patient cheerful and suppress fever-advantages when
an exact diagnosis has been made, but highly misleading in
other circumstances. These effects may be achieved in several
ways, depending on the disease process. In general prednisone
is preferable to other agents (triamcinolone may cause muscle
damage, betamethasone has a less predictable action, and the
size of the tablet is less convenient for many patients). Soluble
prednisolone phosphate is best for patients who experience
gastric irritation.
Emergency Use.-(Acute overwhelming infections; attacks

of connective tissue disease such as S.L.E. ; status asthmaticus).
Hydrocortisone (as hemisuccinate), 100 mg. up to four times
daily, may be given in an intravenous infusion.
Short Tapered Course.-In severe bronchial asthma, serum

sickness, giant urticaria, or similar severe disturbances which
are not thought to endanger life, oral prednisone may be used
in high dosage, but rapidly withdrawn. One method (similar
to that of the Medical Research Council') is to give the patient
36 of the 5-mg. prednisone tablets, asking him to take 8 on the
first day and go on decreasing by one tablet daily till all are

taken.
Long-term Suppression of Inflammation.-This is warranted

only when the disease endangers life or threatens severe disable-
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ment. High doses may be used for up to a week, but thereafter
should be reduced by trial and error till a maintenance level is
found which is sufficient to suppress the disorder and no more.
Initial high doses are used only to suppress serious acute mani-
festations of chronic disorders. When relief of symptoms is
the objective, therapy is begun at low doses, which are slowly
increased. Usually, if maintenance therapy requires more than
20 mg. of prednisone daily (or equivalent) serious unwanted
effects will ensue within a year. They will occur at some time
whenever the daily dose exceeds 5 mg. Adrenal suppression is
invariable, but its severity is not predictable.9 For this reason
maintenance therapy should never be stopped suddenly.

TABLE I.-Approximate Potencies of Various Corticosteroids and Their
Synthetic Analogues for Their Three Main Effects

Sodium
Retention

Liver
Glycogen
Deposition

An'i-
inflammatory

E."fect

Cortisol . . . 1 100 100
Cortisone 0-8 65 65
Aldosterone .. 3,000 30 ?
9a-Fluorohydrocortisone .. 500 1,200 1,000
Prednisolone... 0-8 300 300
Dexamethasone.. 0 - 2,500

Condensed from data given by Goodman, L. S., and Gilman, A., Pharmacological
Basis of Therapeutics, 3rd edition, 1965.

There are two quite distinct problems in steroid withdrawal;
the risk of a flare in the suppressed disease, and that of
hypothalamic-pituitary-adrenal insufficiency. When the former
is anticipated the dose should be lowered gradually all the way,
waiting at least two or three days (sometimes weeks) after each
dose reduction, and making progressively smaller changes in
dose as lower levels are reached. This is more difficult with
modern small-dose steroids like dexamethasone and beta-
methasone. If relapse of the disease is not a risk the dose may
be dropped abruptly until the replacement range is attained,
but very slowly thereafter. If there is evidence of adrenal sup-
pression a short course of natural or synthetic corticotrophin
injections should be given. There is evidence that the adrenal
is less suppressed when large doses of corticosteroid are given
intermittently.5 For example, if two days' dosage are combined
and given on alternate days the normal diurnal rhythm of
plasma cortisol may be maintained despite the induction of an
effective anti-inflammatory effect.

Injections of natural corticotrophin or synthetic adreno-
corticotrophic peptide provide an indirect means of cortico-
steroid therapy without risks of adrenal suppression. How-
ever, it must be stressed that this is the only risk which is
avoided; all the other hazards remain the same. Current
attempts to repopularize short courses of injections for minor
inflammatory or traumatic ailments do not afford a new
therapy. The method was tried in the early days of A.C.T.H.,
and was largely abandoned, partly because of the risks of infec-
tion, partly because psychological dependence was so common.6

Special Conditions

It is true to say that in most of the conditions in which
corticosteroid preparations have enjoyed a vogue they are now
used infrequently or much more conservatively than at first. In
rheumatoid arthritis they should be avoided wherever possible.
Patients whose disability forces the use of steroids often end
up in a " collision course," unable to lower the dose below a
level which is causing life-endangering effects. Intra-articular
injections of cortisol are still used at times, but may hasten
joint degeneration.7 In rheumatic carditis these drugs should
be used only in rare cases which fail to respond to salicylates
alone; both drugs should then be given together." In the
nephrotic syndrome, proteinuria, and hence the symptoms, is
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reduced in those who have histologically normal glomeruli.
The effect is of temporary benefit in adults, does not affect the
prognosis, and incurs some risk' The drugs are more useful
in childhood nephrotic syndrome, but again benefit mostly
those whose expectation of spontaneous recovery is greatest.
However, most paediatricians believe that the symptomatic
benefits outweigh other considerations.10 In connective tissue
disorders corticosteroids are of value to suppress acute exacer-
bations. They will not alleviate chronic, fibrotic lesions,
though they often seem to be given irrationally for these. They
are most useful in systemic lupus, cranial arteritis, poly-
myositis, and acute polyarteritis. Leukaemias of the lymphatic
(and occasionally the acute granulocyte) variety may respond
dramatically. Autoimmune haemolytic anaemias are also con-
trolled even when drug-induced by, for example, methyldopa.
Remissions are often induced in chronic ulcerative colitis,
pemphigus, and the eczemas, by combining systemic with
topical administration. Some patients with severe, chronic
non-allergic bronchial asthma also require maintenance
therapy.
The use of corticosteroids in shock is still debatable. Cer-

tainly they should not be relied upon as the chief ingredient
in a therapeutic mixture."'

Diagnostic Tests.-Injected glucocorticoids are used in many
tests, particularly to diagnose the precise nature of the lesion
in Cushing's syndrome.12

Side-effects

Adverse effects of glucocorticoids are summarized in
Table II. Patients should always be told about the risks of
increased stress and infection and advised to report to their
doctor at these times. All should carry a steroid card with
up-to-date entries.

TABLE II.-Adverse Effects of Glucocorticoid on Hormones Given in
Excess of Replacement Dosage

Thinning of dermis-
striae, bruising

protein catabolism Muscle wasting,
myopathy

Osteoporosis-patho-
logicalfractures

Thinning ofhair
hirsuties in females rounding of face
fat disposition I buffalo hump

Invariable in prolonged use (truncal obesity
diminished carbohydrate tolerance
increased sebaceious secretion-acne
diminished resistance to infections (including

reactivation of tuberculosis)
adrenal suppression, inability to respond to

stress
habituation or psychological dependence
leucocytosis
raised blood urea
immunosuppression (high doses)
gastric haemorrhage
gastrointestinal perforations
precipitation of diabetes

Sporadic events during development of hypertension
prolonged use development of oedema ± heart failure

growth stunting in children
suppression of signs of serious infection
posterior cataract
precipitation of psychoses
amenorrhoea

withdrawal or dose
b

adrenal insufficiencyaltedratilon doe? peripheral neuropathy

Some available steroid preparations are listed in Table III,
with their equivalent dose ranges and current costs.

TABLE III.-Commonly Used Corticosteroids, Usual Dose Ranges, and
Approximate Basic N.H.S. Costs of a Day's Treatment at the Lowest
Dose Listed

Approximate
UinRoute basic NHS

Unit Common Roft cost of a

Drug doses daily dose adon day's treat-
in mg. range in mg. station ment at thesain lowest dose

range listed

Cortisone acetate tablets .. 25 Replacement: oral 3d.
5 12-5-37-5

Anti-
inflammatory 9d.
375+

Hydrocortisonic hemi- vary 50-100 i.v. 2s. 6d.
succinate injection

Cortisone acetate injection . 25 50-400 i.m. 2s.
Hydrocortisone acetate 125 5-50 local

injection. .5 parenteral
injection

Prednisone tablets . 5 75-60 oral 2S5d.
Prednisolone tablets .. 5 75-60 oral 2d.
Soluble prednisolone

phosphate tablets .. 5 75-60 oral lid.
Betamethasone tablets .. 0-25 0 5-5 oral 2d.

0-5
Dexamethasone tablets .. 05 0 5-5 oral 4d.
9a-fluorohydrocortisone .. 01 O01-O)2 oral 3d.

(up to
2-0 mg. in
emergency)

Mineralocorticoid Hormones

Replacement therapy is needed only in chronic adrenal in-
sufficiency. In acute states sodium chloride infusion is enough.
For maintenance therapy 9a-fluorohydrocortisone acetate is the
best agent. The dose is very small (01 mg. daily). It is used
when ordinary salt supplements fail to maintain sodium
balance.
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