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The recent decision of the Ontario government to
make the influenza vaccine available at no charge
to all its citizens for the forthcoming “influenza

season” may produce mixed reactions.1 This decision in-
volves the extension of the current vaccination policy (of
actively offering the vaccine to elderly and ill people with a
high probability of developing serious complications and
dying) to healthy adults, regardless of their risk status.

Influenza is a global disease with a high societal burden,
but the decision calls into question the rules of evidence-
based decision-making, which are still largely undefined in
this particular field of public health.

Before embarking on public health vaccination cam-
paigns of whole populations, a set of fundamental questions
must first be answered:2

• Is the condition or the disease to be prevented impor-
tant?

• Do we know enough about the incidence, the natural
history and the burden of this disease to reasonably
forecast the likely impact of immunization?

• Does the vaccine work? (That is, is it effective in pre-
venting clinical cases of influenza?)

• Is the vaccine safe and acceptable? (That is, does it have
adverse effects and, if so, are they localized or systemic
and of short or long duration?)

• Does the vaccine make the best use of resources avail-
able compared with doing nothing or other preventive
activities?

The clinical and societal importance of influenza is usu-
ally taken for granted. Nevertheless, looking at the epi-
demiology of the disease and comparing it with other con-
ditions, our knowledge of influenza appears only limited
and indirect. The incidence and distribution of laboratory-
confirmed cases of influenza A and B are only available
from small samples, whereas information on the population
distribution of influenza is based on a syndromic definition
of cases usually known as influenza-like illness (ILI). The
actual proportion of influenza A and B cases among ILI
cases is not well known, but the few available studies indi-

cate a modest proportion of probably less than 10%, re-
gardless of age group.3–6 The same considerations apply to
outcomes such as mortality, hospital admissions and other
complications that are conventionally measured in terms of
“excess” incidence when epidemic and nonepidemic peri-
ods are compared. Thus, our knowledge comprises esti-
mates of the generic impact of ILI during epidemic peri-
ods, but we do not know what share of the problem is
directly caused by influenza A and B viruses. This greatly
limits the value of studies that estimate comparatively the
population impact of the vaccine.

The question of effectiveness is probably best answered
by means of clinical trials or, whenever possible, by system-
atic reviews and meta-analysis of groups of trials such as
those prepared and assembled in the Cochrane Library. In
the case of the influenza vaccine, a systematic review of 20
randomized trials of the effects of the vaccine in healthy
adults7 shows that inactivated parenteral vaccines have an
efficacy of 68% (95% confidence interval [CI] 49%–79%)
in reducing virologically confirmed cases but only of 24%
(95% CI 14%–33%) in reducing clinical (ILI) cases. Thus,
only 1 of 4 vaccinated adults will acquire protection against
the clinical illness. The use of the vaccine significantly re-
duces time off work, but the size of this effect (0.4 days) is
not clinically relevant.

The rates of complication caused by influenza in these
trials were very low, and the few trials that considered this
as an outcome did not show a significant reduction in such
rates through vaccination. The impact of the vaccine on
admissions to hospital was assessed by only one trial that
showed a favourable impact of the vaccine.

These findings are partly at odds with the conclusions
reported in a previous meta-analysis of evidence for the ef-
fect of immunization on elderly people,8 which showed
greater clinical effectiveness, thus supporting the present
worldwide policy of vaccinating only elderly people and
other high-risk groups.

Questions about the safety of vaccines can only partly be
answered by clinical trials, because possible long-term ef-
fects and rare adverse effects can only be assessed by means
of observational studies carried out for longer periods of
time (so-called “postmarketing” studies). In the case of in-
fluenza, both clinical trials and other types of studies show
that safety does not appear to be a particular problem with
any of the available vaccines. Millions of doses of influenza
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vaccine are administered each year, and the current vac-
cines appear to be well tolerated. Serious or life-threaten-
ing adverse effects are rare.9 However, the decision to ex-
tend the influenza vaccination program to a whole
population may mean that safety issues will become of cru-
cial importance. A study of young, healthy adults7 in which
the acceptability of influenza vaccination was assessed, by
calculating individual preferences using a cost–utility study
design, revealed that vaccines have such low population ef-
fectiveness and numerous local, trivial adverse effects that
the trade-off was unfavourable.10 This finding may have
been partly influenced by the timing of this exercise, which
was carried out in an interepidemic period when memories
of the latest ILI peak were fading.

Finally, we turn to the issue of efficiency. The evidence
strongly favours vaccines as the best way to prevent in-
fluenza A and B in healthy adults.10 But do vaccines repre-
sent the best use of resources? The Ontario announcement
quotes a cost–benefit study indicating a net benefit of about
$40 per vaccination.1 A study of British soldiers, based on 3
Cochrane reviews and a systematic review of the economics
of influenza prevention, shows that the cost of preventing a
clinical case of influenza was about Can$6200.10 Which of
the 2 studies are we to base our decisions on?

One of the few areas of consensus in the discipline of
health economics concerns the difficulty inherent in gener-
alizing results from single studies and the impossibility of
transferring economic evaluations from one social context
to another.11 The growing economic literature on influenza
vaccination shows (as frequently happens in the economics
of vaccines) conflicting results for different studies and the
existence of major methodological problems, suggesting
the need for extreme caution in interpreting their conclu-
sions.12

Given the quality of the information available and the
cost of universal vaccination, the Ontario decision is proba-
bly not destined to be emulated elsewhere. We may, how-
ever, be tempted to consider this attempt as an experiment,
a sort of pilot project. Unfortunately, the level of uncer-
tainty that still surrounds the problem of influenza preven-

tion is so high that the consequences of this decision, even
if properly monitored and evaluated, will probably raise
many new questions and leave the crucial ones unanswered.

References

1. Ontario invests $38 million to ease emergency room pressures with universal
vaccination program [news release]. Toronto (ON): Ontario Ministry of
Health and Long-Term Care; 2000. Available: www.newswire.ca/government
/ontario/english/releases/July2000/25/c6018.html (accessed 2000 Dec 7). 

2. Demicheli V, Jefferson TO. Economic aspects of vaccination [editorial]. Vac-
cine 1996;14:941-3.

3. The Public Health Laboratory Service Standing Advisory Committee on In-
fluenza. Influenza surveillance 1972–75. J Hyg (Lond) 1977;78:223-33.

4. Makela MJ, Puhakka T, Ruuskanen O, Leinonen M, Saikku P, Kimpimaki M,
et al. Viruses and bacteria in the etiology of the common cold. J Clin Microbiol
1998;36:539-42. 

5. Tyrrell DAJ. Acute respiratory virus infections. Indoor Environment 1992;1:16-8.
6. Nicholson KG, Kent J, Hammersley V, Cancio E. Acute viral infections of

upper respiratory tract in elderly people living in the community: compara-
tive, prospective, population based study of disease burden. Br Med J 1997;
315:1060-4.

7. Demicheli V, Rivetti D, Deeks JJ, Jefferson TO. Vaccines for preventing in-
fluenza in healthy adults [Cochrane Review]. In: The Cochrane Library; Issue
4, 2000. Oxford (UK): Update Software.

8. Gross PA, Hermogenes AW, Sacks HS, Lau J, Levandowski RA. The efficacy
of influenza vaccine in elderly persons. A meta-analysis and review of the lit-
erature. Ann Intern Med 1995;123:518-27

9. Wiselka MJ. Vaccine safety. In: Nicholson K, Webster RG, Hay AJ, editors.
Textbook of influenza. Oxford (UK): Blackwell Science; 1998. p. 346-57.

10. Demicheli V, Jefferson T, Rivetti D, Deeks J. Prevention and early treatment
of influenza in healthy adults. Vaccine 2000; 18:957-1000.

11. Jefferson TO, Demicheli V, Mugford M. Elementary economic evaluation in
health care. 2nd ed. London: BMJ Books; 2000.

12. Jefferson TO, Demicheli V. The socioeconomics of influenza. In: Nicholson
K, Webster RG, Hay AJ, editors. Textbook of influenza. Oxford (UK): Black-
well Science; 1998. p. 541-7.

Commentaire

Correspondence to: Dr. Vittorio Demicheli, Servizio Sovrazonale
di Epidemiologia, ASL 20, Via S. Caterina da Siena 30, 15100
Alessandria, Piemonte, Italy; fax 39 0131 307847;
demichelivittorio@asl20.piemonte.it

This article has been peer reviewed.

Dr. Demicheli is with the Regional Epidemiology Unit, Alessandria, Piedmont,
Italy.

Competing interests: None declared.

Acknowledgements: I thank Tom Jefferson for commenting on an earlier draft of
this editorial.

Classified advertising is our business
Direct orders and inquiries to:
Bev Kirkpatrick or Debbie Rodd

1867 Alta Vista Dr.
Ottawa ON  K1G 3Y6

tel 800 663-7336 x2127/2314
fax 613 565-7488

advertising@cma.ca


