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Treatment of Status Asthmaticus

Status asthmaticus, a familiar but imprecise term used to
describe a prolonged attack of very severe asthma, is a com-
mon medical emergency which is still the cause of many
avoidable deaths. Any asthmatic may develop "status," but
the risk seems to be greatest in middle-aged patients with
late-onset asthma.
A severe degree of airways obstruction persisting for 12

hours or longer leaves the patient physically and mentally
exhausted by the effort of breathing, unable to sleep, disin-
clined to eat or drink, and often severely hypoxic. Bron-
chodilator aerosols have ceased to be effective, and when
used to excess in a desperate but vain attempt to obtain relief
may aggravate an already dangerous degree of hypoxia,' ex-
posing the patient to the risk of cardiac arrest. Clinical find-
ings of serious significance include central cyanosis, tachy-
cardia of over 130 per minute, pulsus paradoxus, and a
"silent chest" on auscultation. The partial pressure of oxygen
in the arterial blood (Pao2) in severe status asthmaticus may
be as low as 35-40 mm Hg. Until a fairly late stage the par-
tial pressure of carbon dioxide (Paco2) is subnormal (30-35
mm Hg), and a rising Pacom is always an ominous sign.2 3
Some patients may become dehydrated, and a few develop
metabolic acidosis.

Every patient with status asthmaticus should be admit-
ted immediately to a hospital with facilities for respiratory
intensive care. Before the ambulance arrives 0-5 g of am-
inophylline and 200 mg of hydrocortisone hemisuccinate
should be given intravenously. Sympathomimetic broncho-
dilators, by inhalation or by injection, should be avoided
unless oxygen can be administered at the same time. In hos-
pital, corticosteroid therapy should be continued in massive
dosage.4 If the patient is unable to swallow or is hypotensive,
hydrocortisone hemisuccinate should be given intravenously
in a dose of not less than 200 mg two-hourly. In other cases,
after an initial intravenous injection of hydrocortisone, treat-
ment should be continued with prednisolone by mouth in a
dose of 40 mg six-hourly. Even with these large doses of
corticosteroid it may be several hours before the airways ob-
struction begins to subside. During this period the patient is
in danger of sudden death from increasing hypoxia and car-
diac arrest. The most effective measure in this situation is
the administration of a 0 5% salbutamol aerosol delivered by
intermittent positive-pressure ventilation in 40% oxygen
from a Bennett or Bird ventilator connected to a tightly fit-
ting facemask.5 This treatment should be given for 2-3 min-
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utes and can be repeated every 1-2 hours if necessary. Con-
tinuous oxygen therapy is essential. If the Paco2 is normal
or subnormal, humidified oxygen should be given in a high
concentration (60% or more), but unless the level of Paco2
is known it may be safer to compromise with 35% oxygen by
Ventimask. Dehydration and metabolic acidosis, when pres-
ent, must be corrected by appropriate intravenous therapy.
Physiotherapy has no place in the treatment of status asthma-
ticus. The patient is much too short of breath to tolerate
postural drainage, and it is indeed highly unlikely that this
procedure will help to dislodge plugs of tenacious mucus
obstructing the smaller bronchi. Since bacterial infection is a
frequent but often unrecognized complication of status
asthmaticus, every patient should be given a wide-spectrum
antibacterial agent, such as tetracycline, ampicillin, or co-
trimoxazole.

If a patient fails to improve with conservative manage-
ment, or begins to deteriorate, orotracheal intubation and
intermittent positive-pressure ventilation will be required for
24-48 hours to maintain an adequate level of pulmonary ven-
tilation and oxygenation until the asthma is controlled by
corticosteroids. It is not easy to define the indications for this
form of resuscitation, but they include a Pao2 of less than
50 mm Hg despite oxygen therapy, a Paco2 of more than
50 mm Hg, profound physical exhaustion, clouding of con-
sciousness or delirium, hypotension, cardiac dysrhythmias, and
cardiac arrest. Heavy sedation with opiates is necessary to
abolish the patient's normal respiratory drive during mechan-
ical ventilation. This has the positive advantage of ensuring
much needed rest and sleep, which most patients with severe
status asthmaticus have to be denied while breathing spon-
taneously, because of the depressant action of all hypnotics
on respiration. It is essential to use a powerful volume-
cycled ventilator, since a high and sustained inflationary
pressure is necessary to achieve adequate pulmonary ventila-
tion in patients with severe airways obstruction. Some
physicians advocate the removal of plugs of mucus by
bronchial lavage,6 but others believe that this procedure is
of only limited value and may provoke a temporary but
potentially lethal increase in the degree of hypoxia. Cardiac
arrest in status asthmaticus is due to hypoxia, which is more
apt to produce ventricular asystole than ventricular fibrilla-
tion. A sharp blow on the sternum or external cardiac mas-
sage may temporarily restore cardiac action, but this will not
be maintained unless the patient is immediately intubated
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and ventilated with 100% oxygen. External massage may
be ineffective because of the grossly overdistended lungs,
and in such cases internal cardiac massage can be a life-sav-
ing measure.7
Most patients with status asthmaticus will recover if they

reach hospital alive provided efficient facilities for respiratory
intensive care are available, but unfortunately many die at
home or on their way to hospital. The reasons for this in-
clude inadequate routine medical supervision of asthmatic
patients in general, failure by patients, relatives, and doctors
to recognize crisis situations, inadequacies in the ambulance
service and in the hospital admission system, overuse of
bronchodilator aerosols, and inadequate dosage of corti-
costeroids. Much can be done to eliminate these failures of
action and communication. Ideally, every patient with severe
asthma should be the special responsibility of one particular
medical or respiratory unit, which will guarantee immediate
admission to hospital whenever the need arises. Only in this
way can unnecessary deaths be avoided.
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Hodgkin's Disease: A Clue
or a Fluke?
A striking series of cases of Hodgkin's disease has recently
been described in some detaill in a group of persons who
attended or were connected with a certain high school in
Albany, New York State. In a preliminary communication2
N. J. Vianna and his colleagues had reported that, after a
colleague had drawn their attention to an unusual number of
cases in this school, they found four members of the 1953-5
graduating classes to have died from the disease and a
further eight cases among their friends, relatives, classmates,
or contacts. Additional interlinked cases have now been dis-
covered, and, in all, out of 42 cases of lymphoma studied,
no fewer than 34 (of which 31 were Hodgkin's disease) could
be linked directly or through a contact. The diagnosis in
these cases had been made in the period 1948-70 in patients
aged 14-74, and of these 15 were aged under 25 years. All the
main histological sulbtypes were represented. Two smaller but
separate groups of linked cases were found in other parts of
New York State. The authors interpret these findings as
suggesting that Hodgkin's disease is an infective condition
with a carrier state and a long incubation period.
To what extent should these conclusions be regarded as

established? Do the Albany findings merely represent a rare
but nonetheless chance phenomenon, or do they indicate in
unusually dramatic form a real tendency for Hodgkin's
disease to be transmitted from person to person? This prob-
lem unfortunately is far from straightforward. Because de-
termined attempts have seldom, if ever, been made to connect
persons in this way, -the number of links expected in so
heterogeneous a group is difficult to imagine. The authors
attempted to control their observations by finding how many
of 18 patients with burns treated in hospital could be linked.

These patients had been matched for age, sex, race, and
residence in Albany County with 18 of the first 21 cases of
Hodgkin's disease. No links could be found between the
patients even through an intermediary. Though the use of
pa,tients with burns as controls seems reasonable, the 18
patients for whom controls were chosen represent only a
fraction of the 208 cases recorded in Albany County in the
study period. Moreover, these 18 cases had largely been
identified because of the existence of links, and indeed the
group had initially attracted attention on this account.

Because coincidences do occur, to evaluate the possibility
that Hodgkin's disease is transmitted by contact between
patients or "carriers," evidence of such contact must be
sought among patients with Hodgkin's disease and among
suitably matched controls in areas 'where clustering has not
been suspected. If in these circumstances appreciably more
contact is found among cases than controls, then indeed this
would constitute presumptive evidence of person-to-person
transmission. Such studies have yet to be reported, though
they have been initiated both in the U.S.A.' and in Great
Britain.3 Other supporting evidence for the infective hypo-
thesis was not found. Thus there was no obvious consistency
in latent periods or degree of interpersonal contact between
linked cases, there being only one example of intrafamilial
Hodgkin's disease (an uncle and niece). It is also relevant to
note that the incidence of Hodgkin's disease had increased in
Albany County during the period.
The evaluation of case-clusters of a disease not usually re-

garded as infectious is not a new problem. Leukaemia has
attracted such attention because aggregations of cases,
particularly in children, have been reported from time to
time, though never on the scale of the Albany
"outbreak." If cases are plotted on a map their number and
proximity will obviously depend on the population distribu-
tion. Certain statistical tests assume a uniform population
density within urban areas, though this may be far from
true. E. G. Knox was the first to distinguish clearly be-
tween different types of clustering and to focus particular
attention on space-time clustering.4 5 He also suggested an
ingenious statistical test for its detection which demands no
control group and no information about the size and density
of the populations concerned. Interviews with the patients
are not necessary but simply the dates and places of onset.
All possible pairs of cases are considered, and the number of
pairs which are "close" in both space and time is used as a
measure of clustering, closeness being defined before the data
are examined. Similar tests have been suggested by other
workers.68 The validity of this type of approach has been
confirmed in certain known infectious diseases.7

Hodgkin's disease as it occurred in the Manchester con-
urbation has been analysed by Knox's method, but though
weak clustering was found in 1963 and 19649 there was no
sign of this in a more detailed analysis in the period 1962-8.10
This application of Knox's method is open to the criticism
that is not best suited for a disease in which a long and
variable latent period is suspected. For this situation an ex-
tension of the test has been proposed11 in which periods of
susceptibility and infectivity are postulated for each patient.
The use of this test in the study of Hodgkin's disease has so
far not been reported.
The time-space clustering which these tests aim to de-

tect usually involves the address of the patient at diagnosis.
If the disease was contracted some years before symptoms
developed, then clearly this address may be irrelevant. Simi-
larly, if for some reason schools (as apparently in Albany) or
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