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Does Influenza Vaccination
Exacerbate Asthma?
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Abstract A few anecdotal reports have described serious asthma exacerbations folloy
ing influenza vaccination. However, a causal relationship has not been clear
established since the vaccine is administered at the time of year when the bac
ground incidence of asthma exacerbation is high. Some reports describing min
pulmonary function changes or increased bronchial reactivity in patients witt
asthma receiving influenza vaccination did not include placebo controls and th
results as they are reported are difficult to interpret. Results from several placeb
controlled studies, open trials, and US and European postmarketing surveillan
data have shown no evidence of asthma exacerbation related to killed influen:
vaccination, although 1 recent placebo-controlled study demonstrated a decree
in peak flow in a small number of first-time vaccinees without clinical exacerba-
tion of asthma. A recent report demonstrated that a group of children with acuf
asthma exacerbation tolerated influenza vaccination to the same degree as
tients with stable asthma. Thus, a plethora of evidence indicates that killed-sul
unit influenza vaccination is well tolerated and does not exacerbate asthma tc
clinically significant degree. Limited experience with live influenza vaccine also
suggests that it may be safely given to patients with asthma. Although vaccir
efficacy has not been unequivocally demonstrated in patients with asthma, tt
potential benefits from prevention of morbidity associated with influenza infec-
tion in these patients outweighs the theoretical concerns over the safety of inflt
enza vaccination.

Influenza increases morbidity and mortality ported an 87% reduction in influenza-associat
during epidemic periods among patients withmortality and a 72% reduction in hospitalisation
chronic lung diseases such as astfiMinfluenza  and mortality among elderly populations. Vaccin
vaccination is recommended each autumn for aléfficacy was higher in children aged at least 7 yec
individuals with persistent asthnfa’! although old (78% for influenza type A, 60% for type B) tha
the efficacy of vaccination in this group is difficult in children younger than 7 years old (53% for tyf
to assesE:®! Efficacy in the general population is A and 22% for type B). Sugiura et!&l reported
60 to 80%99-11] Gross et af! reported a 59% re- that vaccine efficacy was 80% for type A and 43¢
duction in influenza-associated mortality amongfor type B among high school students, ar
elderly populations. Barker and Mullo&§ re-  Meiklejohn et all? reported vaccine efficacy of
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80% in military school. Sugaya et!& reported  of disrupting the virus and purified surface-antige
67.5% protection against type A and 43.7% againsvaccines. All are generally well tolerated, but tt
type B in children with moderate to severe asthmawhole-virus vaccines are associated with high
Unfortunately the overall vaccination rate for rates of adverse effects in young childi@rsplit-
patients with asthma is low, less than 10 toproduct vaccines are much less reactogenic. L
15%/8.14.151 This may be partly attributed to poor influenza virus vaccines are not yet available b
patient motivation but may also be because ohave been in clinical trials for a number of years
healthcare providers’ concerns about the safety of
influenza vaccination in patients with asthma. Ad- 1. Anecdotal Reports of Severe Asthma
verse effects of influenza vaccinations usually A few anecdotal reports have described seria
manifest within 24 hours after vaccination as localzsthma exacerbations with vaccinatiéi?4 How-
and/or systemic reactions. Local reactions ar&ver, a causal relationship has not been clearly
mainly pain at the site of injection; the systemictaplished since the vaccine is administered at 1
reactions are usually headaches, sometimes withime of year when the background incidence
fever. The adverse reactions are seen less frersthma exacerbation is high. Only well design
quently in young children than in older children or placebo-controlled, prospective studies will b
adultsl>15161In a randomised, placebo-controlled, able to provide accurate estimates of such sev
crossover study in the general elderly populationasthma exacerbations, but few placebo-controll
there was no significant difference between a split-studies have been performed, partly for ethical re
antigen influenza vaccine and placebo with respecéons. However, a crossover design should avi
to the proportion of patients reporting respiratoryethical problem&?! In addition, it is difficult to
or other systemic symptonfis! conduct such trials because of the large number
Viral respiratory illnesses often provoke airway patients required, especially when the difference
hyperresponsiveness and exacerbation of adfifma. incidence between the 2 groups is small. For exa
The precise way viral respiratory illnesses alter airple, if the true difference in severe asthma exac
way function is not known. The virus may induce bations in 2 groups were 5%, 750 patients wou
epithelial damage in the respiratory tract and stimbe required; if the difference were 2%, about 22.
ulate vagally enervated irritant receptors located irpatients would be required to achieve a statistic
the epitheliuni® it may stimulate production of power of 80% at a significance level of 0.05.
virus-specific immunoglobulin (lg) E antibod-
ies20l enhance histamine release from human ba- 2. Open Trials in Stable Patients
sophils?l and prime leucocytes to generate in-  With Asthma
creased amounts of superoxide which, inturn, may geyeral investigators described mild adver
cause airway epithelial inju?! Can vaccination gffects ranging from decreased peak flow (PK
cause such changes and induce asthma exacerlcreased medication requirements or increas
tion? Since influenza vaccine is given in autumnajrway irritability measured by histamine o
during the peak season for colds and asthma exagnethacholine challenge within 48 hours after va
erbation, a vaccinee may experience asthma symgination.
toms or a decrease in pulmonary function because Quellette and Reéd! reported increased bron:
of a concurrent cold or because of weather changehial reactivity to methacholine in 9 out of 10 astt
rather than the vaccination. matic adults for 3 days following polyvalent influ-
The vaccines currently in use include inacti- enza vaccine. They measured the change in for
vated ‘whole-virus’ vaccines prepared from intact, expiratory volume (FEY) after a standard dose
purified virus particles, ‘split-virus’ (subvirion or methacholine challenge. There was a 24.7%
subunit) vaccines prepared by the additional stegrease before vaccination and 42.2% decreas
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day after vaccination in patients with asthig + 3.54 before and 1.4¥ 2.13 after vaccination].
3.2% and 2.7%, respectively in normal controls.This increase in bronchial reactivity was note
However, baseline FEMand peak expiratory flow only among those patients who experienced an
(PEF) were unchanged before and after vaccinaterease in antibody titre soon after vaccination.
ing both groups. Other investigators reported no significant ac
Bell et all2”l administered killed-virus vaccine verse effects on asthma symptoms following inflt
to 79 children with chronic asthma who requiredenza vaccination. Albazzaz et administered
long term residential rehabilitation. Half of the pa- subunit influenza vaccine to 14 adults with mode
tients were immunised 2 weeks before the rest, andtely severe asthma. None of the patients repor
those not yet immunised acted as controls over thkocal or systemic adverse effects and there were
2 week interval. They observed a significant rise insignificant changes in the symptoms of asthma, u
the need for bronchodilating drugs, 0.35 more©f bronchodilator drugs or PF. Pulmonary functio
treatments per day (p < 0.01) in vaccinees versutest (PFT) and histamine challenge test results ¢
controls at 48 hours after vaccination. They alsg@ined during the week before, 2 days and 2 wee
recorded a transient decrease in morning PEF raf@fter vaccination showed no significant changes
[equivalent to a mean PF decrease of 12% (p < DeJongste et &% administered inactivated
0.05)], in vaccinees compared to controls, 48 hour¥accine to 9 patients with asthma and 7 contr

after vaccination. These modest changes, althougRatients. They reported that pulmonary functior
statistically significant, could certainly lie within Pronchial responsiveness to histamine and leuc
the range of daily variation seen in an open triaI,Cyte histamine release were not different betwe:

especially in moderate to severe asthma popula[_)at?ents with asthma anq contr_ols following vacc
tions during the autumn. Two-thirds of the patientsnﬁ.t'clm' HOWGYe“ theyt d'r?. TOt'(.;e mcreslsded bro_:
were receiving long term corticosteroid therapy. achialresponsiveness to histamine in children wi

similar proportion of patients experiencing an ad-aStg?,a aftetr I|\[/3(al]|nfluerlzz vaccmatnon_. q
verse reaction (i.e. a decrease in PF of 20% or Irga €t ak reported no Systemic adverst

more) and patients not experiencing an adverse ree_ffects_ foIIowm_g_ the admlnlstra_non of 150 (_105_e
. . . of a highly purified surface-antigen (subunit) in
action (i.e. no change or increased PF), were re; : o ) :
o . fluenza vaccine (‘Agrippal’) to children aged be
ceiving long term prednisone therapy (79% andtween 7 months and 12 years with moderate to
68% respectively). This result implies that there is Y ‘

LT . vere asthma. No patients reported worsening
no significant correlation between pulmonary asthma in the following 2 months
function changes and long term prednisone therapy It is important to note that none of the studie

after influenza vaccination. They also fouqd that escribed here included placebo-injected patier
there was no correlation between the magnitude O&/ith asthma.

antibody response and corticosteroid therapy sta-

tus.

Banks et al?8l observed no change in overall
mean PEF, diurnal variation in PEF, symptom
scores or bronchodilator requirements, in a group Kava et al32 conducted a placebo-controllec
of 19 patients with asthma after they received arstudy in adult patients with mild to moderat
injection of killed influenza virus vaccine. How- asthma. Sixteen patients received polyvalent spl
ever, they did record an increase in bronchial reacvirus vaccine and 11 received saline. PFT ar
tivity to histamine in 47% of patients with asthma bronchial reactivity to histamines were measure
following influenza vaccination as measured byimmediately before and 2, 3 and 21 days after i
the histamine dose that induced a 20% fall in spejection. The need for bronchodilating drugs we
cific airway conductance from baselinexg3.27  not increased in any of the patients. There were

3. Placebo-Controlled Trials in Stable
Patients with Asthma
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significant alterations in mean airway resistance, 4. Surveillance of Adverse Events
intrathoracic gas volume and specific airway con-

ductance after vaccination. The median dose of his- Data from the U$}*l after vaccination of 48
tamine inducing a 40% decrease in specific airwayMi!lion persons with influenza vaccine against tr
conductance (PR) also remained unchanged. An influenza strain A/NewJersey/76 in 1976 to 197

increased sensitivity to histamine, as indicated bJevealed an association between vaccination

a decrease of Pjgof more than 50%, was noted in Quﬂlam—Bgrre syndrome, yet did not show any e
. . .. idence of increased occurrence of asthma exac
33% of vaccine recipients and 45% of saline-in-

jected patients. There was no correlation betweer?ation' However, since this vaccine was monov
J P | lent it may have been associated with few

airway reactivity and the intensjty of the serologi- complications than the polyvalent vaccines that ¢
cal response or the symptoms induced by the Vacc'urrently being used. Between 1963 and 1991, 1

cination. _ . _ UK Committee on Safety of Medicines receive
Stenius-Aarniala et &) conducted a randomised, reports on 990 adverse reactions to influenza v:

multicentre, double-blind, placebo-controlled ¢ines: of these, only 26 were cases of asthma
study involving 318 adult patients with moderate pronchospasri$®l Palache et 488 reported that
to severe chronic asthma with a daily need for antiput of 40 million vaccinations with subunit vaccin
asthma medication. 161 patients received vaccing|nfluvac’) since 1981, only 89 serious advers
and 157 patient received saline injection. Theresvents were reported to the manufacturer; of tho
was no significant difference in mean PF rate, clin-5 cases were asthma exacerbations.
ical symptoms of bronchial obstruction or need for
inhaled bronchodilator medication between vac- g5 |nfluenza Vaccination in Patients with
cinees and controls during the week after im-  Asthma During Acute Exacerbation
munisation. All vaccinees showed good antibody
response as documented by more than 4-fold in- At our institution, we have investigated thi
crease in antibody titre after vaccination. safety and immunogenicity of influenza vaccins
Recently Nicholson et &°! reported a random- tion during acute asthma exacerbation in patiel
ised, placebo-controlled crossover trial on the ef/€ceiving concomitant prednisone ther&isy109
fects of inactivated influenza vaccine on pulmo-Children with a known diagnosis of asthma, agec
nary function in asthma. Among 255 adults with MONths to 18 years old, were recruited from a p
stable asthma, 11 (4.3%) reported a fall in PEF O]dlatnc allergy/pulmonology c_:lmlc ?”d paed_|atr|<
more than 20% after receiving the vaccine and mergency room in inner city Chicago, lllinois

(1.2%) after receiving placebo (p = 0.06); however, S. 59 pat'em? W|thout_asthma symptoms wi
were not receiving prednisone formed the conti

when participants with colds were excluded, there roup and 50 patients with acute asthma exacer
was no significant difference between vaccine annﬁon requiring prednisone burst therapy formed t
placebo (p = 0'51)'_ PE,F decreages 9f more thaBrednisone group. All patients from both groug
30% approached significance (binomial test, p Syere vaccinated with a trivalent subvirion influ
0.06) only among the first-time vaccinees. The us&nza vaccine. Serum antibody titres to A/H1, A/k
of B-agonist therapy was not different before andand B were measured before and 2 weeks after v
after vaccine or placebo injection in either group.cination. Adverse effects noted within 48 hours &
Nicholson et al?! concluded that pulmonary- ter the vaccine dose were ascertained during -
function abnormalities may occur after influenzafollow-up visit.

vaccination but that the risk of pulmonary compli-  Antibody responses to A/H1 and A/H3 in th
cations was very small and was outweighed by therednisone and control groups were the same. S
benefits of vaccination. nificantly better response to B antigen was seern
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the prednisone group. Only 3 patients (2.7%), 1 irngiven to patients with asthma. Earlier reports d
the control and 2 in the prednisone group, reportedcribing minor pulmonary function changes or ir
asthma exacerbations; none required visits to clinereased bronchial reactivity did not include ple
ics or hospitals. These results suggest that influeebo controls and the results as reported ¢
enza vaccination is not associated with clinicallydifficult to interpret. A recent study using a pla
significant asthma exacerbation or worsening ofcebo-controlled crossover design showed that p
asthma symptoms in patients with acute exacerbamonary function abnormalities may occur afte

tion or in patients with stable asthma. influenza vaccination in some patients without e;
acerbation of the clinical symptoms of asthfBAl-
6. Live Influenza Vaccines though vaccine efficacy has not been unequiv

. . cally demonstrated in patients with asthma, tt
Live attenuated vaccines are known to produce : . . -
otential benefits from prevention of morbidity as

more adverse effects including upper respirator . S . S A
. : (38] g upp P >}S)OCIated with influenza infection in these individ
tract infection symptomi$8] Therefore, there has . )

- als outweighs the theoretical concerns over tl
been even greater concern over the possibility o

. : . efficacy and safety of influenza vaccination.
these vaccines causing asthma exacerbation when

administered to patients with asthma. Earlier
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