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Effect of Respiratory Infections on Exacerbation
of Asthma in Adult Patients

A Six-Month Follow-up

T. Kava

Dept. of Pulmonary Diseases, Qunasrinne Hospital, Rovaniemi, Finland

The peak expiratory flow values and asthma symptom scores of 92 adults with extrinsic
and intrinsic asthma were recorded daily from September 1981 to April 1982 in order 0
study the effects of symptomatic respiratory infections (SRI) on the course of asthma.
During the follow-up, 253 exacerbations of asthma were observed in 67 patients. 68
subjects had 141 episodes of SRI. 63 of 253 exacerbations (25%) were found in
assaciation with SRI. The mean duration of the exacerbations associated with SRI was
11.4 days, significantly different (P < 0.01) from the mean duration of 8.1 days recorded
for the other exacerbations. The results confirm the high incidence of asthmatic exacer-
bations during respiratory infections and suggest that the recovery from an exacerbation
is slower in association with infection.
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CLINICAL ASPECTS

Acute viral infections of the respiratory tract are frequent triggering factors of
exacerbations leading to hospitalization of asthmatic patients. The purpose of this
survey was to study the relationship between symptomatic respiratory infections
and exacerbation of asthma in adult outpatients with mild to severe asthma. The
results suggest that respiratory infections are important precipitants of asthmatic
attacks in both atopic and nonatopic asthma in adults. In addition, exacerbations
associated with infection seemed to follow a slower recovery pattern than other
exacerbations. Nevertheless, the majority of exacerbations were due to triggering
factors other than infections.

Acute viral infections of the respiratory tract are
known to precipitate attacks of asthma in chil-
dren (17-20, 22). Respiratory infections are
also associated with exacerbations of asthma in
adult patients, leading to hospitalization (11).
However, the role of infection in adult out-
patients with asthma is less well known (24).

The present study was undertaken to determine
the occurrence of symptoms suggesting a respira-
tory infection during exacerbation of asthma in
adult atopic and nonatopic outpatients. The effect
of symptomatic respiratory infection (SRI) on the
mean duration of exacerbation was also studied.

An exacerbation of asthma was defined on the
basis of changes in daily asthma symptom score
and peak expiratory flow (PEF) measurements.
The frequency of exacerbations provoked by SRI
was investigated in 92 adults with mild to severe
asthma during a 6-month follow-up.

MATERIAL AND METHODS

The study was carried out between September
1981 and April 1982, with the monthly mean
temperature ranging from +4.2 to -15.8°C.
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Patients

The study was performed at the departments of
pulmonary diseases of three centres (Ounas-
rinne Hospital, Rovaniemi; Tiuru Hospital,
Tiuruniemi and University Central Hospital,
Helsinki) in Finland in conjunction with the
evaluation of influenza virus vaccine. The
results from the vaccine evaluation will be
reported separately.

Initially 111 outpatients with asthma were
selected for the study. 19 patients were excluded
from the follow-up because of an acute respirato-
ry illness or the lability of their disease during a
2-week run-in period. The study group proper
thus consisted of 92 asthmatics (38 men) with a
mean age of 46 years (range 15-77). The asthma
of 44 of the patients was defined as atopic on the
basis of the patients’ medical history and the
obtainment of at least two positive reactions on
skin prick testing.

Judged by their clinical history and their
need for bronchodilating drugs, the severity of
asthma was considered mild in 49, moderate in
30 and severe in 13 patients. Eighty patients
required daily medication, 21 of them being on
continuous oral steroid treatment. 29 (31%)
patients were of the opinion that the onset of
their asthma was associated with a respiratory
infection and 65 (71 %) patients always experi-
enced exacerbation of asthma during a respira-
tory illness.

The subjects had suffered from asthma for
10.4 years on average (range 1-30 years). Six

patients were smokers. For the study, written
informed consent was obtained from the pa-
tients. The study was approved by the Ethics
Committees of each participating hospital.

Methods of observation

The patients evaluated the severity of their dis-
ease daily by recording a symptom sore in a
follow-up chart. The score consisted of points
given on four separate items (cough, sputum
production, daytime breathlessness, nighttime
breathlessness), each quantified using a scale
from 0 to 3 (Table 1). PEF was measured by
the patients on a mini-Wright peak flow meter
twice a day at about 7 a.m. and 7 p.m.

To detect respiratory infection, the occur-
rence of the following symptoms was recorded:
fever (axillary temperature > 37.5°C), sore
throat and symptoms of rhinitis such as running
or stuffy nose, and sneezing. These symptoms
were called symptoms of “flu” in the daily
record cards. A patient was considered to be
suffering from SRI if at least two of these symp-
toms (fever, sore throat or rhinitis) were present
for 2 or more consecutive days after having
been absent for at least 4 days (22).

There was a 2-week run-in period. Exacerba-
tion of asthma was defined as an increase in
symptom score by at least four points or as a
decrease in the morning or the evening PEF
values by at least 20% during 3 or more con-
secutive days, compared with the average val-

Table 1
Asthma symptom scores
Score Breathlessness (day) Breathlessness (night) Cough Sputum
0 none none none none
1 slight, does not prevent slight, does not occasional occasional scanty
normal activity disturb sleep coughing sputum
2 moderate, impossible to awake with wheezing bouts of moderate amount of
walk at normal speed 1-3 times during the coughing sputum (1/2-2 spoon-
night fuls/day)
3 continuous asthma, nor- awake on more than 3 disturbing profuse sputum (more
mal activity severely occasions or awake cough most of than 2 spoonfuls/day)
impaired through the night with the time

asthma
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Fig. 1. Daily PEF values and symptom scores of a 46-year-old man with intrinsic asthma. The patient had six exacerbations
(= W) with a decrease in PEF; during two of these (in October and December 1981) a significant increase in symptom score
also occurred. One SRI was observed in December 1981 in association with a brief exacerbation of asthma. The patient was
admitted to hospital once, in November 1981, on the 7th day of an exacerbation; the duration of the hospitalization was 6

days.

ues observed during the run-in period. The
minimum time interval accepted between exac-
erbations was 3 days.

Exacerbation of asthma was considered to be
associated with SRI if it occurred during a SRI
or not more than 1 day after it.

The daily self-observation by the patients was
augmented by monthly examinations by a physi-
cian and an interview by a nurse. During these
visits the daily recordings were checked and need
for special medication (e.g. corticosteroids or
antibiotics) evaluated. In addition, the patients
were allowed to contact the personnel if they
acquired symptoms beyond their own control.

Statistical methods. Statistical analyses were per-
formed using Student’s t-test.

RESULTS

In the course of the study, 253 exacerbations of
asthma were observed in 67 patients. 228 of
these episodes showed a bronchial obstruction
pattern with changes in PEF. An increase in

symptom score in combination with a decrease
in PEF values was found during 57 episodes.
The average duration of all exacerbations was
8.9 days (range 3-35 days).

Sixty-three of 253 exacerbations (25 %) were
found in association with SRI. There were 32
febrile and 31 afebrile infections in association
with these 63 exacerbations. The mean dura-
tion of the exacerbations associated with SRI
was 11.4 days (range 3-55 days), showing a
significant difference (P < 0.01) from the mean
duration of 8.1 days (range 3-52 days) of the
other exacerbations.

Altogether 141 episodes of SRI with a mean
duration of 4.9 days were observed in 68 sub-
jects during the follow-up. The percentage of
SRIs associated with exacerbation of asthma
was thus 45.

The follow-up of a patient with six exacerba-
tions of asthma and one SRI is summarized in
Fig. 1.

Of all exacerbations, 64 % occurred in pa-
tients with moderate or severe asthma. This
group also acquired more than half (60 %) of all
exacerbations associated with SRI.
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When the data were analysed separately for
patients with extrinsic and intrinsic asthma, the
proportion of exacerbations with SRI was
29.2% among atopic patients and 19.8%
among nonatopic patients. In patients with a
history of consistent exacerbation of asthma
during respiratory infections, 27.2 % of exacer-
bations were associated with SRI. These
patients had a total of 113 episodes of SRI. 53
of these 113 episodes (47 %) were found in
assoclation with exacerbation of asthma.

Oral steroid treatment was used during 50
exacerbations and antibiotics during 22 exacer-
bations. The mean duration of exacerbations
treated with steroids was 9.6 days and of those
treated with antibiotics 9.2 days. The number
of exacerbations leading to hospitalization was
11. The mean duration of these exacerbations
was 8.2 days (range 3-26 days); five of them
(45 %) were associated with SRI. Nine patients
displayed neither exacerbations nor respiratory
infections during the follow-up.

DISCUSSION

In the present study, about 25% of exacerba-
tions of asthma in adult outpatients were associ-
ated with an episode of SRI. Although it is not
possible definitely to exclude other provoking
factors besides SRI in these exacerbations, such
influence is unlikely on the basis of the patients’
follow-up records. This study confirms the high
incidence of asthmatic exacerbations during res-
piratory infections. On the other hand, about
half of all episodes of SRI failed to cause exacer-
bation of asthma, even in patients whose asth-
ma had previously always been aggravated by
respiratory infections.

The diagnosis of SRI in this study was based
on daily recordings by the patients and on
examinations by a physician. The fact that no
attempt was made to elucidate the etiology of
SRIs may be considered a major disadvantage.
On the other hand, the reported results of bac-
teria identification by sputum culture have not
been unambiguous (16), and viral diagnosis by
isolation in tissue culture involves many techni-
cal difficulties. Serological methods of diagnos-
ing viral infection are in turn inapplicable to
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viruses with numerous serotypes, such as the
rhinoviruses (4). In addition, it is possible that
a high proportion of all viral infections are
subclinical (26). Therefore no effort was made
to determine the specific etiology of SRI in the
present survey.

In view of the results of earlier studies (3, 9,
10), it seems reasonable to assume that a sub-
stantial proportion of the episodes of SRI in the
present study was caused by rhinoviruses.
Influenza viruses can hardly have been the
cause of the SRIs because there were no real
epidemics of influenza in Finland during the
years 1981-1982 (unpublished observations of
the National Influenza Centre, National Public
Health Institute, Helsinki).

The course of recovery in exacerbations asso-
ciated with SRI appeared to differ from that in
exacerbations without SRI. In asthmatic exac-
erbations with SRI, patient recovery was slower
(mean 11.4 days) than in the other exacerba-
tions (mean 8.1 days). Similar differences in
recovery pattern were observed by Jones (12)
who studied adults admitted to hospital for acu-
te asthma; patients with proven influenzavirus
infection displayed a slower recovery (10.7
days) compared with other patients (4.9 days).

Symptoms of respiratory infection also seemed
to prolong the exacerbation of asthma in a study
by Smith (23). He investigated the rate of recov-
ery and factors precipitating asthmatic attacks in
a group of 41 patients admitted to hospital for
acute severe asthma. Three types of patients were
identified: the “accelerated”, the “normal” and
the “slow” type with a mean duration of hospital-
ization of 5.3, 9.2 and 12.5 days, respectively.
Compared with the “normal” recovery type,
fewer patients of the ‘‘accelerated” type had
experienced a coryzal illness (18.8 and 28.5 %,
respectively) or purulent bronchitis (18.8 and
38.4 %, respectively).

Although the mechanisms by which respira-
tory viral infections cause exacerbations of asth-
ma are not completely understood, at least two
host factors may be postulated (5). One such
factor may be an increased bronchial reactivity,
aggravated by viral infection, as Empey et al. (2)
proposed in their study. This hyperreactivity of
the airways can in turn be due to disruption of
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tight junctions between the epithelial cells, ren-
dering the subepithelial tissue more accessible to
specific and nonspecific stimulants (8). Further-
more, we have shown that local detachment of
the bronchial epithelium sometimes occurs in
patients with asthma (14). Viral infections of the
respiratory tract may enhance this shedding of
epithelium (7, 23). Epithelial damage is thought
to bring about stimulation of the vagally medi-
ated “irritant” receptors (2) which are located in
and beneath the epithelium (13). The slower
recovery from exacerbations associated with
infection may thus be due to increased bronchial
reactivity caused by epithelial damage. Several
studies have shown that bronchial hyperreac-
tivity and epithelial damage persist for several
weeks after viral infections (2, 6, 7, 15, 25).

Another host factor potentially causing exacer-
bation of asthma may be the impairment of
defence mechanisms which normally prevent vir-
al infections from extending into the bronchi.
The results of a recent study by Carson et al. (1)
suggest that viral infections may disturb the cili-
ary function in the respiratory tract and cause
transient impairment of mucociliary clearance.
We have observed similar ciliary dysfunction
(14) even in asthmatic patients without a con-
comitant respiratory infection.

When the data of the present study were ana-
lysed separately for patients with extrinsic and
intrinsic asthma, the proportion of exacerbations
provoked by SRI was greater among the atopic
patients (29.2 and 19.8%, respectively). This
result appears to contradict the general view that
respiratory infections are harmful mostly in
intrinsic asthma. The present findings suggest
that infections can cause exacerbation of asthma
regardless the type of asthma. Consequently, the
label “infectious asthma” is obviously misleading
and should be abandoned.

The exacerbations treated with steroids did not
differ in recovery pattern from the other exacer-
bations. This appears to be due to the method of
the study. In most cases, oral corticosteroid med-
ication was started in conjunction with a monthly
visit to the clinic if exacerbation seemed to be
imminent. In fact, an exacerbation had often
lasted many days before the initiation of oral
steroid medication. Because in the majority of

exacerbations no special medication was used, it
seems probable that in most episodes resolution
occurred spontaneously.

The role of infection in the pathogenesis of
asthma has three main aspects: the initial onset of
asthma, and the provocation and persistence of
acute episodes (4). In the present study, 29
patients (31 %) attributed their first episode of
wheeze to a respiratory infection. In a study by
Pearson (21), 48 % of adult patients with late-
onset asthma gave a similar history. These results
are in agreement with the clinical and empiric
view that the onset of asthma is often associated
with a respiratory infection.

As only about every second episode of SRI
provoked an exacerbation in the present study, it
is evident that symptoms of respiratory infection
do not always lead to exacerbation of asthma.
This may be due to individual properties of dif-
ferent viruses or to different stages of asthma
during infection.

In conclusion, acute respiratory infection
appears to be the triggering factor in a substantial
portion of exacerbations in adult outpatients with
extrinsic or intrinsic asthma. In addition, the
recovery from exacerbation is slower in associa-
tion with respiratory infections. Nevertheless,
the majority of exacerbations seem to be caused
by other factors than infections.
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