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Abstract

Background: During the 2000–2001 influenza vaccination season, a new adverse
event associated with the influenza vaccine, called oculorespiratory syndrome
(ORS), was identified in Canada. We examined the risk of recurrence of ORS for
individuals affected in 2000–2001 who were revaccinated in the community
setting in 2001–2002.

Methods: We conducted a telephone survey in May 2002 in which participants
were asked whether they had been revaccinated in the 2001–2002 immuniza-
tion season and whether they had experienced any recurrence of ORS or any
other adverse event. Eligible individuals (n = 609) included residents of British
Columbia aged 18 years or more who had reported any type of adverse event
associated with the influenza vaccine in 2000 and who had participated in a
survey in September 2001 that characterized their adverse event experience.

Results: The response rate to this survey was 92% (561 of 609 people approached).
Of the 561 participants, 202 were revaccinated in 2001. Among the 202 revac-
cinated, 122 individuals had previously reported ORS in 2000: 40 had de-
scribed their ORS experience in 2000 as mild (present but not bothersome), 44
as moderate (interrupting daily activities), 35 as severe (preventing daily activi-
ties) and 3 did not provide specific details. Six of the 122 individuals experi-
enced a recurrence of ORS following revaccination. The estimated risk of recur-
rence for ORS following revaccination in the community setting was 5% (95%
confidence interval 2.2%–10.5%). Four of the 6 individuals described their ORS
recurrence in 2001 as milder than the ORS they had experienced in 2000.

Interpretation: We found a low risk of recurrence of ORS for individuals previ-
ously affected in 2000 when they were revaccinated in 2001, including those
whose ORS in 2000 had prevented daily activities but was not clinically severe.
Health care providers should be confident in the safety of recommending revac-
cination of these individuals. As with all vaccines, however, a detailed risk–
benefit assessment should be undertaken before revaccination of people whose
previous adverse event experience may have included collapse, respiratory diffi-
culty (including throat tightness) and/or chest discomfort requiring emergency
intervention.

During the 2000–2001 influenza immunization campaign, a new adverse
event associated with the influenza vaccine, called oculorespiratory syn-
drome (ORS), was identified in Canada. ORS was defined in 2000–2001 as

bilateral red eyes or respiratory symptoms (cough, wheeze, chest tightness, diffi-
culty breathing or sore throat) or facial edema beginning between 2 and 24 hours
following influenza vaccination with full resolution within 48 hours.1–5 The risk of
ORS was greater for women, individuals aged 40–59 years and those vaccinated for
the first time against influenza in 2000.4,5

In all, 2450 adverse events associated with the influenza vaccine were reported
nationally in 2000–2001: 1735 individuals reported ocular or respiratory symptoms
and 960 met the 2000–2001 ORS case definition. Ninety-six percent (925) of the
960 ORS cases were linked to one Canadian manufacturer’s vaccine (Fluviral S/F
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produced by Shire Biologics).1,4 This vaccine comprised
only 3.8 million (31%) of the more than 12 million doses of
influenza vaccine distributed in Canada that season. Con-
versely, 1% of ORS cases (12) were reported in association
with the 2 other influenza vaccines distributed in Canada
(Vaxigrip and Fluzone produced by Aventis Pasteur).1,4

Product-related investigations found no contamination in
the implicated product, and all vaccines were completely
inactivated. Electron microscopy, however, found an excess
of aggregated unsplit influenza virions in the implicated
vaccine.1,4 A similar excess of adverse events with a cluster
around a third manufacturer’s vaccine was noted during
1995–1996 in Europe.6 Electron microscopy demonstrated
similar morphologic aberrations in that vaccine.7

In preparation for the 2001–2002 vaccination campaign,
Shire Biologics adjusted its manufacturing process to re-
duce the aggregate content. A randomized, double-blind
placebo-controlled crossover trial was used to assess the
risk of recurrence of ORS for previously affected individu-
als using this reformulated vaccine. This trial was halted
early when only 65 of 150 intended participants had re-
ceived an injection. Of the 35 who had received the refor-
mulated vaccine, 11 reported symptoms qualifying as ORS
(31.4%, 95% confidence interval [CI] 18.2%–48.6%) com-
pared with 2 of 30 people (6.7%) who had received placebo
(vaccine-attributable recurrence risk for ORS 24.8%, 95%
CI 7%–42.5%).8 As a result, the National Advisory Com-
mittee on Immunization advised caution and the preferen-
tial use of the Aventis Pasteur product in the revaccination
of previously affected individuals, particularly those whose
ORS had interrupted or prevented daily activities.1

In September 2001, the BC Centre for Disease Control
(BCCDC) conducted a telephone survey of British Colum-
bia residents aged 18 years or more who had reported any
adverse event associated with the influenza vaccine during
the 2000–2001 immunization campaign. The purpose was
to assess the clinical profile, severity and impact of the syn-
drome systematically. The 609 respondents comprised
25% of the 2450 individuals with adverse events reported
nationally in 2000.1 In order to clarify the risk of recurrence
for ORS within the setting of regular program activities
and with larger numbers than were included in the clinical
trial, the BCCDC conducted a second follow-up survey of
this cohort in May 2002 that is described here. The main
objective was to estimate the risk of ORS recurrence fol-
lowing revaccination in 2001–2002 for individuals previ-
ously affected in 2000–2001 and to determine whether this
risk of recurrence varied with the severity of the ORS expe-
rience in 2000–2001. The secondary objective was to assess
willingness to be revaccinated in 2002–2003.

Methods

Eligible individuals (n = 609) included residents of BC aged
18 years of age or more who had reported any type of adverse
event associated with the influenza vaccine in 2000 and who had

participated in the survey in September 2001 that characterized
this adverse event experience. Seven nurse interviewers were
trained to conduct a standard telephone survey using a prepiloted
questionnaire. The nurses were blind to the adverse event cate-
gory of the person they were calling. Telephone interviews were
conducted during May 2002. The research ethics board of the
University of British Columbia approved this survey.

The National Advisory Committee on Immunization revised
the case definition for ORS for 2001–2002 to include the same
clinical features as in 2000, but with onset at any time within
24 hours of influenza vaccination and with no restriction on dura-
tion.1,4 For this study, the revised 2001 case definition for ORS was
used to categorize the adverse event experience associated with
the influenza vaccine of participants in both 2000 and 2001, and
to derive risk of recurrence. In the presentation of results, ORS
refers to this revised 2001 definition.

Severity of ORS in 2000 was assessed during the September
2001 survey using subjective and objective scales. Subjective mea-
sures included a 3-choice Likert scale (mild: present but not both-
ersome; moderate: interfered with daily activities; severe: pre-
vented daily activities) as well as a numeric score. The numeric
score ranged from zero (no symptoms) to 10 (“felt life-threaten-
ing”). Objective measures of severity were assessed in terms of
missed work, need for physician visit, prescribed therapy, emer-
gency department visit or overnight stay in hospital. The severity
of the adverse event experience in 2001 was compared with that in
2000 on a 3-choice Likert scale (worse, the same, milder), and
willingness to be reimmunized in 2002 was measured on a 5-
choice Likert scale.

χ2 was the test of significance (p < 0.05) for categorical vari-
ables, and the appropriate parametric or nonparametric test was
used for numeric variables (t-test or Mann-Whitney respectively).
The 95% confidence intervals for risk of recurrence were calcu-
lated by exact binomial distribution.

Results

Of the 609 participants in the original September 2001
survey, 561 (92%) responded to the May 2002 survey. The
561 respondents did not differ from the 48 nonrespondents
regarding their demographic or clinical features. Of the 561
participants in the May 2002 survey, 398 had experienced
ORS in 2000 that met the revised 2001 case definition.

Revaccination in 2001

Among the 561 participants, 202 (36%) were revacci-
nated in 2001. BC received primarily the Vaxigrip vaccine
for its public campaign in 2001–2002 (> 80% of all doses
distributed); the 202 vaccinated participants included 11
from the region that received Fluviral S/F.

Of the 398 participants who had experienced ORS in
2000, 122 were revaccinated in 2001 (31%) compared with
80 of 163 individuals (49%) who had experienced a non-
ORS event (p < 0.001). The rate of revaccination did not
vary with respect to sex, smoking status, or history of aller-
gies or lung disease. Revaccination in 2001 was significantly
associated with age, influenza immunization history before
2000, indication for vaccination (as specified in 2000) and ad-
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verse event severity in 2000 (Table 1). The median numeric
score of ORS severity in 2000 for vaccinated individuals was
5.0 and for nonvaccinated individuals was 6.0 (p < 0.001).

The 122 individuals who experienced ORS in 2000 and
were revaccinated included the following: 40 of the 83
whose original experience had been described as mild
(48%), 44 of 148, as moderate (30%); 35 of 161, as severe
(22%) (p < 0.001) and 3 for whom a category was not speci-
fied. The rate of revaccination also varied with the numeric
score for ORS severity (p < 0.001); of the 24 individuals
who had ranked the severity of their ORS in 2000 as 10,
only one (4%) was revaccinated versus 17 of 78 (22%) who
had ranked their ORS severity as 8 or 9, 30 of 120 (25%),
as 6 or 7, 38 of 106 (36%), as 4 or 5, and 34 of 67 (51%) as
1–3 (Table 1). Two individuals had not provided a numeric
rank for the severity of their ORS experience. The median
numeric score for the 35 revaccinated individuals who de-

scribed their experience in 2000 as severe was 7.0 versus 8.0
for the 126 individuals who described their ORS as severe
but who were not revaccinated (p = 0.004).

The rate of revaccination by objective indicator of ORS
severity is shown in Fig. 1. Among the individuals with ORS
who were revaccinated, 15 had required a physician visit in
2000, 13 were prescribed medication, 4 were seen in the
emergency department and 2 were hospitalized overnight.

Adverse event experience following revaccination
in 2001

Individuals who had previously reported ORS were no
more likely than those who reported a non-ORS event in
2000 to report any adverse event following revaccination in
2001 (13% v. 16%, p = 0.5). The frequency of reported
symptoms by adverse event category is shown in Table 2.

Influenza revaccination and ORS
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Table 1: Comparison of study participants who were revaccinated with those who were not revaccinated in 2001

Group; no. (and %) of participants*

With ORS† in 2000
(n = 398)

With non-ORS‡ in 2000
(n = 163)

Demographic or clinical category
Revaccinated

(n = 122)

Non-
revaccinated

 (n = 276) p value
Revaccinated

(n = 80)

Non-
revaccinated

(n = 83) p value

Median age, yr (2000) 52 48 < 0.001 56 48 0.001
First influenza vaccination, 2000 41 (34) 144 (52) 0.001 13 (16) 35 (42) < 0.001
Reason for vaccination, 2000
Elderly 22 (18) 25   (9) 0.01x 30 (38) 11 (13) < 0.001
Chronic medical condition 32 (26) 49 (18) 0.05x 22 (28) 12 (14) 0.04x
Health care worker 57 (47) 146 (53) 0.3xx 29 (36) 34 (41) 0.5xx
High-risk household contact 29 (24) 46 (17) 0.1xx 18 (22) 16 (19) 0.6xx
Objective indicators of adverse event
severity, 2000
Missed work 41 (34) 141 (51) 0.001 20 (25) 37 (45) 0.009
Physician visit 15 (12) 58 (21) 0.04x 21 (26) 32 (39) 0.09x
Prescribed medication 13 (11) 48 (17) 0.08x 6   (8) 25 (30) < 0.001
Emergency department visit 4   (3) 48 (17) < 0.001 1   (1) 7   (8) 0.03x
Overnight stay in hospital 2   (2) 12   (4) 0.2xx 0   (0) 3   (4) 0.09x
Self-described ORS severity, 2000§ < 0.001
Mild 40 (33) 43 (16)
Moderate 44 (36) 104 (38)
Severe 35 (29) 126 (46)
Numeric score for ORS severity, 2000¶** 0.001
0–1 5   (4) 4   (1)
2–3 29 (24) 29 (10)
4–5 38 (31) 68 (25)
6–7 30 (25) 90 (33)
8–9 17 (14) 61 (22)
10 1   (1) 23   (8)

*Unless stated otherwise.
†ORS = onset of bilateral red eyes or respiratory symptoms (cough, wheeze, chest tightness, difficulty breathing or sore throat) or facial edema within 24 hours following influenza
vaccination.
‡These individuals experienced a vaccine-associated adverse event that was not ORS.
§Information regarding their self-described ORS severity in 2000 is missing for 6 individuals, of whom 3 were revaccinated and 3 were not.
¶Information regarding their numeric score for ORS severity in 2000 is missing for 3 individuals, of whom 2 were revaccinated and one was not.
**Numeric score ranges from zero (no symptoms) to 10 (“felt life-threatening”).



Eight of the 202 individuals revaccinated in 2001 (4%,
95% CI 1.9%–7.6%) described ORS following revaccina-
tion. All 8 reported only one category of symptom each: 4
described bilateral red eyes only, 4 described respiratory
symptoms only and none described facial edema. One addi-
tional person described eye irritation without eye redness,
and a further additional person described the sensation of a
“lump in the throat” in the 24 hours following vaccination.

Six of the 122 people with ORS in 2000, who are
among the 8 described above, experienced a recurrence af-
ter revaccination in 2001 providing an ORS recurrence
rate of 5% (95% CI 2.2%–10.5%). Two people experi-
enced ORS following revaccination in 2001 who were part
of the group of 80 who reported a non-ORS event in 2000
(2%, 95% CI 0.4%–8.6%). Both had experienced ocu-
lorespiratory symptoms in 2000 but with onset beyond
24 hours. All those affected in 2001 had received Vaxigrip
in keeping with National Advisory Committee on Immu-
nization recommendation.1

None of the 6 participants with a second experience of
ORS following revaccination in 2001 described their expe-
rience as worse than in 2000. Four (67%) described their
experience as milder. Two (33%) considered their experi-
ence as being of the same severity as in 2000: one had origi-
nally described the experience as mild (numeric score of 2)
and one as severe (numeric score of 8). (Table 3)

Willingness to be revaccinated in 2002

Among the 561 participants in our survey, 257 (46%) in-
dicated that they were unlikely or very unlikely to be revac-
cinated during the upcoming 2002–2003 campaign. Of the

202 respondents who had already been revaccinated in
2001, 184 (91%) indicated that they were likely or very
likely to be vaccinated again in 2002 versus 52 of 359 (14%)
who had not already been revaccinated (p < 0.001).

Among the 398 people who had reported ORS in 2000,
146 (37%) indicated that they were likely or very likely to be
revaccinated in 2002 compared with 90 of the 163 (55%) who
had reported a non-ORS event in 2000 (p = 0.001). Of the 6
revaccinated individuals who experienced ORS, 4 indicated
they were very likely to be reimmunized, one was undecided
and one indicated that he or she was very unlikely to be reim-
munized in 2002. The last-mentioned individual experienced
moderate ORS in 2000 that was described as milder in 2001.

Interpretation

This report summarizes the revaccination experience of
122 people affected by ORS — including 40 whose symp-
toms in 2000 were mild, 44 whose symptoms interrupted
daily activities and 35 whose symptoms prevented daily activ-
ities. We found a low rate of recurrence of ORS following
revaccination (5%, 95% CI 2.2%–10.5%) that did not vary
across these categories. Underrepresented among the reim-
munized in this survey are those whose ORS experience may
have been clinically severe. Revaccinated participants in-
cluded only one who experienced ORS that was ranked 10
on the numeric scale, 4 who required a visit to an emergency
department and 2 who required an overnight stay in hospital.

The recurrence rate identified in the initial clinical trial
was a concern and led to caution regarding the revaccina-
tion of previously affected individuals.1 In retrospect, of the
11 people who experienced recurrence of ORS in the clini-
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Fig. 1: Percentage of study participants revaccinated in 2001 by objective indica-
tors of ORS severity in 2000. ORS = onset of bilateral red eyes or respiratory
symptoms (cough, wheeze, chest tightness, difficulty breathing or sore throat) or
facial edema within 24 hours following influenza vaccination.
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cal trial, most described their symptoms in 2001 as having
been mild and most described these as milder than in
2000.1,8 This is in keeping with the reassuring findings from
our survey. Despite the almost exclusive use of Vaxigrip in
our survey versus Fluviral S/F in the clinical trial, the low
risk we have found is also likely to apply to Fluviral S/F. A
separate survey conducted in Quebec found no statistically
significant difference in the risk of ORS using the 2001 for-
mulation of each vaccine.9

Participants in our survey were queried 6 months after re-
ceipt of their vaccine. This may raise concerns that the rate
we have found underestimates the true risk of recurrence.
Recall at 6 months is likely to be substantially less than

within several hours of vaccination. The September 2001
survey was also conducted nearly one year following vaccina-
tion in 2000. Validity checks demonstrated that 84% of re-
spondents to that survey were consistent with their original
adverse event report on ORS status (κ statistic 0.7) (BC Cen-
tre for Disease Control, unpublished data, 2002). The easy
recollection of symptoms in September 2001 nearly one year
following vaccination hinted at the impressive nature of the
experience in 2000 (BC Centre for Disease Control, unpub-
lished data, 2002). The low rate of adverse events cited by
this same cohort in May 2002 is therefore significant. It cor-
roborates the vivid experience of those affected by ORS in
2000 at the same time that it provides reassuring results
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Table 2: Symptoms following revaccination in 2001 by adverse event category in 2000

Group; no. (and %) of participants

Symptoms experienced — onset within
24 hours of revaccination, 2001

With ORS
in 2000

(n = 122)

With non-ORS
 in 2000
(n = 80)

Total
(n = 202)

Any symptoms 16 (13) 13 (16) 29 (14)
ORS 6   (5) 2   (2) 8   (4)
Bilateral red eyes 3   (2) 1   (1) 4   (2)
Respiratory symptoms 3   (2) 1   (1) 4   (2)
Facial swelling 0 0 0
Other symptoms 13 (11) 12 (15) 25 (12)
Nausea or loss of appetite 1   (1) 0 1   (1)
Vomiting 1   (1) 0 1   (1)
Diarrhea 0 0 0
Pain, redness or swelling at injection site 7   (6) 5   (6) 12   (6)
Muscle aches 6   (5) 9 (11) 15   (7)
Joint aches 1   (1) 4   (5) 5   (2)
Fever or chills 1   (1) 4   (5) 5   (2)
Other (eye irritation/itch, fatigue, headache,
generalized itch, lump in throat, rash, weepy eyes) 4   (3) 6   (8) 10   (5)
No symptoms 106 (87) 67 (84) 173 (86)

Table 3: ORS experience following revaccination in 2001 by severity of ORS in 2000

ORS severity in 2000

ORS experience in 2001 Mild Moderate Severe

No. of participants in study with ORS in 2000* 83 148 161

No. (and %) revaccinated† 40 (48) 44 (30) 35 (22)

Recurrence of ORS in 2001‡,§
  No. (and %) of those revaccinated 2 (5) 2 (4) 2 (6)
  95% confidence interval 0.9%–17% 0.8%–16% 1.0%–20%
ORS experience in 2001 relative to 2000:
  Milder 1 2 1
  Same 1 0 1
  Worse 0 0 0

*Information is missing for 6 individuals regarding their ORS severity in 2000–2001.
†Information is missing for 3 revaccinated individuals regarding their ORS severity in 2000–2001.
‡Two additional individuals affected by ORS in 2001 experienced oculorespiratory symptoms with onset beyond 24 hours in 2000. One had experienced mild symptoms
and one severe in 2000; the former described the experience in 2001 as milder and the latter as the same as in 2000.
§Two additional individuals experienced “eye irritation” and “lump in the throat” in 2001 and had experienced oculorespiratory symptoms in 2000, which were described
as mild in both cases.



about their benign experience in 2001 and the safety of reim-
munizing them in subsequent years. Our survey provides a
practical estimate of the risk of ORS recurrence that has
both clinical and programmatic relevance.

Based on these results and those of other studies,1,8 pre-
vious cautionary recommendations have been updated.10

Health care providers should be confident in recommend-
ing revaccination of individuals who have previously expe-
rienced ORS, including ORS that interrupted or prevented
daily activities but was not clinically severe. Strong recom-
mendation by a health care provider is among the most im-
portant determinants of influenza vaccine acceptance.11–13

Our survey found a low rate of ORS recurrence that in
most cases would not deter immunization — 4 of the 6 in-
dividuals who experienced recurrence in 2001 said that they
would still be revaccinated in 2002. Revaccination should
proceed as soon as possible to offset the negative impact of
ORS in 2000; 91% of individuals with ORS who were re-
vaccinated in 2001 would be vaccinated again in 2002 com-
pared with 14% who have not yet been reimmunized.

Although the immunologic mechanism for ORS has yet
to be elaborated, skin-test studies have shown that people
who experienced ORS are at no greater risk than others of
anaphylactic reaction.14 Instead, a distinct but as yet unde-
termined immunologic mechanism is likely involved. All
influenza vaccines in 2000 contained completely inactivated
virus.4 ORS, however, shares clinical features with influenza
— in addition to respiratory symptoms, 20% of individuals
with influenza also experience ocular symptoms including
conjunctivitis.15 This may provide an important clue to the
immunologic pathway for ORS.

Our survey included few participants who experienced
ORS that might be considered clinically severe. Further sys-
tematic evaluation of these individuals in a controlled setting
is warranted. As with all vaccines, a detailed risk–benefit as-
sessment should be undertaken before reimmunization of in-
dividuals whose previous adverse event experience may have
included collapse, respiratory difficulty (including throat
tightness) and/or chest discomfort requiring emergency in-
tervention. This assessment should include determination of
whether symptoms may have had some other cause.

Enhanced surveillance efforts for ORS should continue
across Canada in order to confirm the low rate of recur-
rence we have found and to provide additional reassurance.
Perhaps most importantly, manufacturing and licensing
safeguards should be considered to limit the proportion of
unsplit or aggregated virions in influenza vaccines on an
annual basis. Influenza is a major cause of morbidity and
mortality in Canada each year, and the influenza vaccine
remains our best defence against it.
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