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Summary
Assessment on admission and responses to treatment
were studied in 20 patients aged 65 years or over
admitted with severe acute exacerbations of asthma
and were compared with patients aged 40 years or
less who were managed similarly. The elderly asth-
matic had less marked tachycardia and pulsus
paradoxus compared to the younger group for similar
degrees of airways obstruction and arterial blood gas
abnormalities. Assessment confined to physical
examination would, therefore, have underestimated
the severity of their asthma. The rates of improvement
in airflow obstruction were similar in both young and
old but those elderly patients who had required
maintenance oral corticosteroids were less likely to
reach their predicted peak expiratory flow rate
(PEFR) than their peers or younger patients.

Introduction
The prevalence of asthma in the elderly is about

65% (Burr et al., 1979) and attention has been
drawn to the difficulty of diagnosis in this age group.
The symptoms of chronic bronchitis may co-exist
and patients may lack evidence of atopy or exercise-
induced bronchospasm which assist diagnosis in
younger patients (Lee and Stretton, 1972). Asthma
developing later in life tends to produce chronic
daily symptoms and often needs corticosteroids for
optimum control. On a background of chronic
respiratory symptoms these patients may also suffer
sudden severe exacerbations which have been
considered to have a poor prognosis (Unger, 1956)
and may cause death as rapidly as in younger
patients (McDonald, Seaton and Williams, 1976).
The authors studied 20 patients aged 65 years or
over, admitted consecutively, to find whether severe
attacks differed clinically or by laboratory assess-
ment from attacks in 87 patients aged 40 years or
less, admitted during the same period, and to com-

pare the response of airways obstruction of each
group to an intensive regime of treatment.

Patients and methods
Patients were considered to have asthma if peak

expiratory flow rate (PEFR) or forced expiratory
volume in one second (FEV1) changed by 20% or
more either spontaneously or as a result of treat-
ment. Patients who had clinical, radiological or
physiological features of chronic bronchitis, emphy-
sema, bronchiectasis or broncho-pulmonary asper-
gillosis were excluded. On admission the duration of
history of asthma, length of present exacerbation
and use of corticosteroids in the previous year was
noted. The severity of exacerbation was assessed by
examination of heart rate, pulsus paradoxus
(Knowles and Clark, 1973) and arterial blood gas
analysis. Airflow obstruction was measured by
PEFR and dry spirometry (Vitalograph).

All subjects received inhaled salbutamol via a
nebulizer or intermittent positive pressure breathing
every 4 hr, and an intravenous (i.v.) infusion con-
taining aminophylline 500 mg, 8-hourly, and hydro-
cortisone 200 mg 6-hourly. Oral prednisolone,
initially 30-60 mg/day, with reduction in dosage as
recovery progressed was given to all patients and
oxygen, antibiotics and physiotherapy were given
as indicated.
The response of airflow obstruction was monitored

by recording PEFR every 4 hr and improvement was
assessed as (a) initial response by the change in
PEFR 4 hr after starting treatment. This was
assessed as a percentage of PEFR obtained on
admission; (b) time taken to reach half eventual
improvement in PEFR; (c) time taken to reach
maximum PEFR; (d) incidence and severity of
diurnal variation (morning fall of PEFR expressed
as a percentage of the highest value of the previous
day).
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TABLE 1. Assessment of elderly and younger groups

History of Period of deterioration (days) Respiratory
Group n M F Atopic Oral steroids asthma> 10 years < 3 3-7 7-14 > 14 infection

Elderly 20 10 10 4 13 6 3 1 3 13 7
P<0-001 P<0-01 P<0-05 P>0-01 <0-02

<40 years 87 25 62 64 24 52 39 12 11 25 13

The degree of reversibility for each patient was

defined as the best recorded PEFR expressed as a

percentage of predicted PEFR. Mean values of
continuous variables were compared by t tests and
discontinuous variables by x2 tests.

Results
Assessment on admission (Table 1)
The period of deterioration before admission

tended to be longer in the older patients. Thirteen
(65 %) elderly patients had worsening symptoms for
more than 14 days before admission compared with
29% of the younger group (001 <P< 002). There
was no difference in clinical evidence of respiratory
tract infection between the two groups. The younger
group had suffered from asthma for longer (P <
0 05), contained more atopic subjects (P< 0 001)
and fewer who were taking maintenance oral
corticosteroids (P< 0-01). The older patients had
lower mean heart rates (P< 0-01) and less pulsus
paradoxus (P< 0 02) than the younger group
(Table 2) but there was no difference in arterial
blood gas tensions nor in the severity of airways
obstruction between the groups although mean
forced vital capacity (FVC) was lower in the older
group (P< 0 05).

Response to treatment
Four hours after starting treatment the mean

increase in PEFR recorded on admission was
80% for the elderly group compared with 73%
in the younger group (not significant). After 24 hr
of treatment, 50% of the older patients had achieved
at least half their eventual improvement in PEFR,
whereas 75% of the younger patients had reached
this point of their recovery but the difference was
not statistically significant. The percentage number
of patients of each group who had reached maximum
PEFR were not significantly different by 24 hr, by
1 week or by the end of 2 weeks. The group mean

PEFR finally achieved in the elderly group (74%
predicted) was significantly lower than the mean
PEFR in younger patients (91 % predicted) (P<
0 002). The mean reversibility of 7 elderly patients
who were not taking maintenance corticosteroids
was 85% of predicted compared to 68% of pre-
dicted for the 13 who were. Thirty per cent. of the
patients in both groups had severe diurnal variation
in PEFR (>50% fall) that started most commonly
between the third and fifth day of treatment.
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FIG. 1. Percentage of patients amongst elderly (Oii) and
younger (E) asthmatics achieving maximum improvement in
PEFR (peak expiratory flow rate) over a 2-week period.

No patient in either group had side effects from
corticosteroids that required modification of the
treatment regimen.

Discussion
This study has shown that elderly asthmatic

patients may suffer severe acute exacerbations of
their disease (status asthmaticus) which have been
well described in young and middle-aged patients.
Airways obstruction and abnormalities of blood gas

TABLE 2. Mean values (± 1 s.d.) of measurements made on admission

Group n Heart rate Paradox PEFR Pa, 02 Pa, co2 FEV1 FVC
(beats/min) (mmHg) (1/min) (kPa) (kPa) (1) (1)

Elderly 20 96-1 (±16-7) 11-2 (±10-5) 95 (±44) 8 45 (±1l51) 527 (±0 99) 0 52 (±0 27) 0 98 (±0 52)
P<0-01 P<0-02 P<0 05

< 40 years 87 110-4 (±18-6) 18-4 (+12-1) 112 (±45) 8-30 (±1-95) 4-75 (±1-25) 0 73 (+0 30) 1-42 (+0-61)
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tensions were as severe in the elderly group as in
younger patients. Unless these measurements had
been made, the true severity of attack would have
been underestimated since heart rate and pulsus
paradoxus, physical signs which are reliable guides to
severity in younger patients (Knowles and Clark,
1973; Rees, Miller and Donald, 1968), were less
marked in the elderly patients. Young asthmatics
tend to have a faster heart rate during exacerbations
of asthma compared with older patients (Cooke,
Crompton and Grant, 1979). In normal people,
with advancing age, reduction in static lung volumes
and decrease in gas transfer (Muiesan, Sorbini and
Grassi, 1971) with increase in ventilation-perfusion
inequality (Holland et al., 1968) and closing volume
(Leblanc, Ruff and Milic-Emili, 1970) combine to
produce hypoxaemia (Sorbini et al., 1968). Cardio-
vascular responses to hypoxaemia also diminish
with age (Kronenberg and Drage, 1973) and this
may explain why heart rate and pulsus paradoxus
are less helpful signs in asthma in the elderly.
Patients in the elderly group tended to deteriorate
for longer periods before admission than the younger
patients.
The present results show that in elderly asthmatic

patients airways obstruction can improve at similar
rates to those of young patients when treated with a
combination of i.v. and inhaled bronchodilators
and i.v. and oral corticosteroids. By four hours,
before a detectable response to oral corticosteroids
occurs, both groups of patients had shown improve-
ment in airflow of the same degree. Afterwards the
elderly group continued to show marked improve-
ment in PEFR although they were slightly slower to
recover than the younger group. The elderly patients
were less likely to reach predicted PEFR after
intensive treatment, particularly if they had been
taking long-term maintenance corticosteroids which
perhaps may indicate that the airways changes are
less reversible in the elderly. Excessive diurnal
variation has been correlated with the risk of sudden
death in asthma (Hetzel, Clark and Branthwaite,
1977) and was as common in the older group as in
the younger patients. The exact cause is unknown
but since effective treatment is available its detection
is important.

In elderly patients who complain of continuous
or intermittent breathlessness the cause should not
be assumed to be fixed obstructive airways disease.
All should have formal assessment of reversibility
including a course of corticosteroids. Objective
evidence of improvement can be obtained with a
peak flow meter. When these patients develop acute
life-threateningexacerbations they should be managed
as vigorously as younger patients. The data show
that Unger's previous gloomy prognosis for severe
asthma in the elderly (Unger, 1956) may no longer
be tenable.
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