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SUMMARY
Background. Despite the recommendation of the Department
of Health that patients with asthma receive annual vaccination
against influenza, uptake remains unsatisfactory with many
patients suspicious that vaccination is harmful.
Aim. To examine the effect of influenza vaccination on asthmat-
ic patients typical of a general practice setting.
Method. A multicentre study with 56 patients participating from
14 practices in England and Scotland. Patients completed peak
expiratory flow rate (PEFR) and symptom diaries for two weeks
before and two weeks after influenza vaccination.
Results. A non-significant fall in baseline PEFR of 10.5 l/min,
from an average of 431.5 l/min, was observed after influenza
vaccination, representing a 2% change from baseline. A signifi-
cant increase in night time reliever use of 0.17 puffs per night
(P<0.01) was found. Non-significant increases in number of
nights per week with sleep disturbed due to asthma, severity of
night-time and day-time symptoms, and day-time reliever use
were also noted.
Conclusion. Influenza is an important cause of morbidity and
mortality in asthmatics. This study confirms the safety of influen-
za vaccination in patients with asthma typical of those seen in
primary care. General practitioners need not hesitate in recom-
mending this valuable intervention to their asthmatic patients
and should consider ways in which uptake can be improved.
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Introduction

VIRAL infections are known to increase bronchial hypersensi-
tivity and acute respiratory viral infection is a frequent cause

of exacerbations of asthma, especially in children.1-5 Influenza in
particular is known to trigger exacerbations in both adults and
children5,6 and an excess of deaths in asthmatics has been identi-
fied during an influenza pandemic.7,8 It is therefore not surprising
that 24 out of 28 European countries that have an immunisation
policy for influenza share the view of the United States
Immunisation Practices Advisory Committee that patients with
asthma should be targeted for influenza vaccination.9 Influenza
vaccination is known to be effective in reducing influenza-relat-
ed morbidity in asthmatics, especially in older people, and reduc-
ing hospital admissions for respiratory complications.10,11

Vaccination reduces mortality by 41% for all subjects and is
more effective after repeated annual vaccination.12 However,
many general practitioners (GPs) will be aware of asthmatic
patients whose condition has deteriorated in the period following

influenza vaccination and are reluctant to accept future revacci-
nation. Furthermore, there is conflicting evidence about the
effects of killed influenza vaccine on bronchial hypersensitivi-
ty,13-16 and it remains a concern that, despite consistent recom-
mendations in favour of influenza vaccination, only 10% to 40%
of patients with respiratory disease are immunised.11 There are
no UK general practice-based studies which address the question
of how asthma control is affected by influenza vaccination,
although a recently published, predominantly hospital-based
study of patients in the United Kingdom is reassuring.17 This
study seeks to address the concerns of general practitioners and
their patients regarding the possible adverse effects influenza
vaccination may have on their condition.

Method
We recruited 14 practices widely dispersed around England and
Scotland with an interest in asthma, who in return recruited
patients according to the following criteria: 

Inclusion criteria
• proven asthma (greater than 15% variability in peak flow),
• informed consent,
• 16 years of age or over, and
• ability to use a peak flow meter and record results.

Exclusion criteria
• allergy to egg protein,
• febrile illness,
• significant concomitant disease,
• peak expiratory flow rate (PEFR) of less than 60% of pre-

dicted value, and
• pregnancy.

Bearing in mind power calculations, under-recruitment, and
attrition, we aimed to recruit 75 patients, assuming a standard
deviation of 30% and a primary variable of a 15% change in
morning PEFR, which would give the study a power of over 95%.

Eligible patients were given diary cards and a Wright’s mini-
peak flow meter and asked to record PEFRs and symptoms twice
daily (morning and evening) for two weeks pre- and two weeks
post-influenza vaccination during the autumn of 1995. Patients
were seen at their respective surgery two weeks prior to vaccina-
tion (Visit 1) for baseline assessment, at vaccination (Visit 2),
and two weeks post-vaccination (Visit 3).

Analysis
For all assessments, the change from pre-vaccination to post-vac-
cination was calculated for each patient, and the differences were
analysed by the Wilcoxon signed rank test. Patients with missing
data for a specific assessment for the pre-vaccine and/or the post-
vaccine periods were excluded from the analysis of that assess-
ment. Prior to analysis the changes in clinic PEFR and diary card
PEFR were tested for normality, to determine whether a paired t-
test (parametric method) or the Wilcoxon signed rank test (non-
parametric method) was the appropriate method of analysis.
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Owing to significant non-normality among these data, the
Wilcoxon signed rank test was deemed the most appropriate
method of analysis. Clinic and diary card PEFR were analysed as
both the absolute change and the percentage change from pre- to
post-vaccination. The diary card variables were summarised over
all available days of data during the pre-vaccine and post-vaccine
periods. Two patients had no post-vaccination diary card data
and one patient had only three days’ worth of recorded data dur-
ing the post-vaccine period that was deemed insufficient for
analysis. The remainder of the patients had at least 10 days’
worth of completed data during both the pre-vaccine and post-
vaccine periods, from which the data summaries were calculated.
For each period, morning and evening PEFR, day-time and
night-time symptoms, and daytime and night-time reliever
inhaler use were summarised by averages and sleep disturbance
was summarised as the number of nights per week with sleep
disturbance, and the difference between the post-vaccine and
pre-vaccine values was calculated for each patient.

Results
Patients
It was intended that 75 patients would be recruited into the study;
however, due to under-recruitment a total of 56 patients were
entered.

Demographic details
The patients’ demographic details and asthma history are pre-
sented in Table 1. In summary, 56 asthmatics aged between 17
and 83 years entered the study (27 male, 29 female). The patients
had been diagnosed as asthmatic for on average 14.6 years
(range = 8.6 months to 67.8 years), and 87% regularly attended
an asthma clinic.

Clinic PEFR
PEFR was recorded at each clinic visit. Three patients had no
post-vaccination PEFR measurement, and thus only 53 out of the
56 patients were eligible for analysis. Both the absolute change
and the percentage change in PEFR from Visit 2 (immediately
prior to the vaccine) to Visit 3 (two weeks post-vaccine) are pre-
sented in Table 2, along with the baseline (Visit 2) PEFR. Data
are only presented for the 53 patients eligible for analysis. From
a baseline average of 431.5 l/min, PEFR fell by an average of
10.5 l/min following the influenza vaccine. This reduction in
PEFR was not statistically significant. Representing the change
as a percentage of baseline, a non-significant reduction of 2% of
baseline was observed following the influenza vaccine.

Diary card assessments
Patients completed a diary card twice daily on which the follow-
ing information was recorded:

• sleep disturbed by asthma (yes/no),
• severity of symptoms (morning and afternoon; on a scale of

0 to 3),
• use of reliever inhaler (morning and afternoon), and
• PEFR (morning and afternoon).

Owing to insufficient data for some of the diary card assess-
ments, the number of patients eligible for analysis varied from 51
to 53. The results are presented in Table 3. For each diary card
assessment, baseline data are only presented for those patients
eligible for the analysis of that assessment. There was a signifi-
cant increase in night-time use of reliever inhaler. From a base-
line of 0.26 puffs per night, night-time usage rose by an average
of 0.17 puffs per night (P<0.01). In patient terms, night-time
bronchodilator use did not change in 24 patients who did not use
their inhaler pre- or post-vaccination, six reduced their usage,
and 22 increased their usage. Non-significant increases were
seen in the number of nights per week with sleep disturbed
owing to asthma, the severity of night-time and daytime symp-
toms, and daytime use of reliever inhaler. Non-significant reduc-
tions were observed in morning and evening PEFR, both in
absolute terms and in percentage change from pre-vaccination.

Discussion
The results of this study confirm the safety of influenza vaccination
in asthmatic patients typical of those found in a general practice set-
ting. The primary variable determined was percentage change in
morning PEFR, and with data from 53 patients and an observed
standard deviation of the percentage change of 8.2% (Table 3), our
study had a power of greater than 99% to detect a pre-specified dif-
ference of 15% or more between pre- and post-vaccination values.
There was no significant reduction in post-vaccination PEFRs
although a significant increase in night-time reliever medication use
was observed. Nicholson et al17 in their larger, primarily secondary
care study demonstrated an equally reassuring picture with no sig-
nificant difference in the number of reductions in PEFRs of more
than 20% between vaccine and placebo. 

Table 1. Demographic details and asthma history.

Characteristic Data

Number of patients 56
Age (years) 
Mean ± SD 47.7 ± 17.7
n 55
Min–max 17–83

Sex n (%) 
Male 27 (48)
Female 29 (52)

Smoker n (%) 
Never 24 (44) 
Past 22 (41) 
Current 8 (15)  

Grams of tobacco per week (if current) 
Mean ± SD 35.6 ± 20.8 
n 7 
Min–max 10–70

Time since diagnosis (years) 
Mean ± SD 14.6 ± 15.3 
n 56 
Min–max 8.6 months–67.8 years

Previous use of spacer device n (%) 
Yes 24 (44) 
No 30 (56)

Previous use of nebuliser n (%) 
Yes 15 (27) 
No 41 (73)

Previous hospitalisation due to asthma n (%) 
Yes 8 (14) 
No 48 (86)

Does the patient regularly attend 
an asthma clinic? n (%) 
Yes 47 (87) 
No 7 (13)

PEF at Visit 1 (l/min) 
Mean ± SD 430.8 ± 114.8 
n 56 
Min–max 150–640
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This research was a before-and-after intervention study, with
patients acting as their own control. Patients were recruited from
practices in all parts of England and Scotland, providing protec-
tion from the potential confounding variable of local outbreaks
of intercurrent respiratory viral infection and other local influ-
ences. No other study exclusively examines this question in a
general practice setting. Patients taking part in this study are typ-
ical of those found in general practice although their consent may
have been influenced by previous positive experiences of vacci-
nation, introducing some potential bias. It is also possible that as
most patients were cared for in the context of an asthma clinic
their control might be better than average. However, we believe
that these findings mean that GPs can reassure patients con-
cerned about the safety of influenza vaccination. Influenza is an
important cause of morbidity and mortality, consuming valuable
medical resources and incurring significant economic costs in
terms of working days lost and reduced performance at work.
Patients experiencing an exacerbation of their asthma after
influenza vaccination are more likely to be suffering from inter-
current viral illness and should be reassured that recurrent prob-
lems are extremely unlikely. 

The safety of influenza vaccination in asthma patients demon-
strated in this study runs counter to the reports that significant

numbers of patients feel that their short-term asthma control has
suffered as a consequence of vaccination. It is possible that more
helpful explanations of their experiences might be gleaned
through a qualitative analysis. For the time being, however, GPs
should consider ways in which vaccination rates can be
improved given the significant benefits achieved and the lack of
significant adverse responses.
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