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Each year enormous effort goes into producing influenza vaccines for that specific year
and delivering them to appropriate sections of the population. Is this effort justified?

Viral infections of the respiratory tract imposaigh burderon society. In the last half of the
20th century, efforts tprevent or minimise their impact centred on theafsefluenza
vaccines. Each year enormous effort goes into miadiuthatyear's vaccine and delivering it
to appropriate sections thfe population. Here, | will discuss policies oe tise ofnactivated
vaccines for seasonal influenza; the evidencéhtar efficacy, effectiveness, and safety
("effects"); and possibleeasons for the gap between policy and evidence.

Every vaccination campaign has stated aims agaimsh itseffects must be measured. The
US Advisory Committee on Immunisati@nactices produces a regularly updated rationale fo
vaccinatioragainst influenza.The current version identifies 11 categoaépatients at high

risk of complications from influenza (box).

The rationale rests on the heavy burden that inlaemposesn the population and the
benefits of vaccination. For exampileguctions in cases, admissions to hospital, miyr
elderlypeople in families with children, contacts with hleeare professionalantibiotic
prescriptions, and absenteeism for children andgdlonidcontacts are the main arguments for
extending vaccination teealthy children aged 6-23 months in the UnitedeStaCanada
introduced a similar policy in 2004Less comprehensive policiezommending vaccination
for all people aged 60 or 65 and oseg in place in 40 of 51 developed or rapidly depilg
countries® On the basis of single studies, the World HealthaDizatiorestimates that
"vaccination of the elderly reduces the riglserious complications or of death by 70-85%."
Given thgylobal nature of these recommendations, what tygeidenceshould we expect to
support them and what does available evidésitas?

When considering the best evidence for vaccinatiermust takénto account the unique
epidemiological features of influenzauses and the rationale for immunisation. The
incidence andirculation of seasonal influenza and other respiyaviruses/ary greatly each
year, each season, and even in each seftisgstematic review of the incidence of influenza
in peopleup to 19 years' old reported a seasonal varialwfiy-46%;during a five year
period the average incidence was 4.6%his age group. During a period of 25 years the
incidence wa8.5% in children under $Because of this variability and lackcarryover
protection from one year's vaccine to the Hedpecially if the virus changes its antigenic
configurationsingle studies reporting data from one or two sessoe difficulto interpret.
Single studies are also not reliable sourcegdoeralising and forecasting the effects of
vaccines, especiallyhen numbers are small. They introduce furthealniity intoalready



problematic forecasting. Additional limitationsdarforecasting ability are imposed by our
use (and misuse) of stud&ssessing the effects of influenza vaccines. Aljhdbe effect
assessed depends on the aims of the particularacgmmpnostoncentrate on serious effects
(such as pneumonia or deadimd person to person transmissitable J. Field efficacy
studies are only relevant when viral circulatiohiigh, butho one can forecast with precision
the impact on next yeaitdluenza.

Studies of the effects on influenza-like illness &8 complicationsost closely replicate real
life conditions because no one knamisat agent (if any) causes this disease. Infludikea-
illnessis an acute respiratory disease caused by mareretiff virusegincluding influenza A
and B), which presents with symptoargl signs that cannot be distinguished from thése o
influenzalnfluenza-like illness does not have documentednatory isolatiorof the
causative agent and is the syndrome that most comympieesents to doctors (“the flu").

In general the most powerful and reliable studrestlaosehat "average" out several years
and perform subanalyses $stting, population, viral circulation, and viraacine antigenic
match—uvariables that affect interpretation of tffe@sof a vaccine. Systematic reviews are
the best way to perforsuch analyses, and provide powerful evidence wetghy the

methodological quality of the studies involved. g@adatasetsontaining several decades of
observations help us to asséssperformance of vaccines more accurately.

People for whom vaccination isrecommended in the United Statest
Peopleaged 65 or more
Patients in institutions who have chronic medocaiditions

Adults and children with chronic disorders of taediovascular and respiratory syste
(including asthma buxcluding hypertension)

Adults and children who have been treatedospital in the preceding 12 months for a
range of conditionfor example, diabetes or haemoglobinopathy) Adaris children
with conditions that compromise respiratory funist@ handlingf infected secretions
Children aged 6 months to 18 years béragted with aspirin

Women who are pregnant during the influetsssason”

Children aged 6-59 months

Adults aged 50-64 years

Carersand household contacts (including children) of éhimstheabove risk categories
and of children aged 0-59 months

Healthcaravorkers



| searched for relevant systematic reviews wheratipg ancexpanding the Clinical
Evidence chapter on influenza (d®@®j.com)—evidenceavas plentiful. The examples iable
2 show the strength diie evidence and the contradictions in relatiothéostate@ims of the
vaccination campaign. Whenever possible, | cleeggence gathered in the optimal
circumstances (for inactivatedccines)—high viral circulation and a good matehn®erthe
viral antigen and the vaccine.

Three problems are immediately apparent. Theifirseavyeliance on non-randomised
studies (chiefly cohort studiegspecially in the elderly. This makes assessment of
methodologicatjuality an important part of data interpretationr Exampleof 40 datasets
assessing the effects of influenza vaccineddarly people in institutions, only 26 reported
data on viratypes in circulation and only 21 gave informationv@ccinecontent. Insufficient
data were available in 11 of 17 retrospecsittglies of elderly people in institutions to allow
reviewerdo assess the authors' claim of "high" or "epidémiial circulation}** A
metaanalysis of inactivated vaccines in elderlypbeshowed a gradient from no effect
against influenza or influenza-likéness to a large effect (up to 60%) in preventatigcause
mortality. These findings are both counterintuitared implausiblegs other causes of death
are far more prevalent in elderly peoplen in the winter montHs8 It is impossible for a
vaccinghat does not prevent influenza to prevent its daragons,including admission to
hospital.

A more likely explanation for such a finding isesgion biaswhere one half of the study
population (hemi-cohort) systematicatlijfers from the other in one or more key
characteristic$*%°In this case, the vaccinated hemi-cohort may haea tmorenobile,
healthy, and wealthy than the control hemi-cohbrisexplaining the differences in all-cause
mortality:1? Thesame effect is seen in stronger study designs @sictusterandomised
trials) that are badly executed, which introdusies?® Its presence seems to be a marker of
confounders thatersist even after adjusting for known ones, amagikes accurate
interpretation of the data difficult. Caution irtenpretatiorshould thus be the rule, not the
exception. This problem (ihe opposite direction—with frailer people moreelito be
vaccinated) has been identified before but not @@&drhe only way that all known and
unknown confounders can be adequatelytrolled for is by randomisation.

The influence of poor study quality is also seethmoutcomef a review of evidence
supporting the vaccination of all childrenminimise transmission to family contacidzive
randomisedtudies and five non-randomised studies were readeWwut althougbata were
suggestive of protection, its extent was impossdlaeasure because of the weak methods
used in the primary studié$.

The second problem is either the absence of evientheabsence of convincing evidence
on most of the effects at thentre of campaign objectivasifle 3. In children under gears
inactivated vaccines had the same field efficacylasebd® and in healthy people under 65
vaccination did not affect hospitthy, time off work, or death from influenza arsl it
complications’ Reviews found no evidence of an effect in patievits asthmar cystic
fibrosis, but inactivated vaccines reduced thediecceof exacerbations after three to four
weeks by 39% in those witthronic obstructive pulmonary dised$&21? All reviewers
reported small data sets (such as 180 people Withhit obstructiv@ulmonary diseasd,
which may explain the lack of demonstragtiect.



The third problem is the small and heterogeneotmssdaorthe safety of inactivated vaccines,
which is surprising givetheir longstanding and widespread useCdehrane Database
Systematic Review found only one old trial with data from 35 paiantsaged 12-28 montHs.
In the general population of elderly peoplespite a dataset of several million observations,
safety wa®nly reported in five randomised controlled trig@963 observations total) on

local and systemic adverse events seen withieek of giving parenteral inactivated
vaccinet! Although thereppears to be no evidence that annual revacciniatizermful such

a lack of knowledge is surprising.

The large gap between policy and what the dataisefivhemnrigorously assembled and
evaluated) is surprising. The reastorshis situation are not clear and may be complére
startingpoint is the potential confusion between influeard influenza-likéiness, when any
case of illness resembling influenza is saemneal influenza, especially during peak peridds o
activity. Some surveillance systems report cases of influbkedlnessas influenza without
further explanation. This confusion ledadsa gross overestimation of the impact of influenz
unrealisticexpectations of the performance of vaccines, and@ys certaintpf our ability to
predict viral circulation and impact. Thensequences are seen in the impractical advice
given by publidodies on thresholds of the incidence of influeliizailinessat which

influenza specific interventions (antivirals) shobe used®

The confusion between influenza and influenzalikess iscompounded by the lack of
accurate and fast surveillance systéimas can tell what viruses are circulating in disgtor
communitywithin a short time frame, and after the "seaserfinishedyive an accurate
picture of what went on to enable better forecasifrfuture trend$: Accurate surveillance
must be based orpaoperly worked out sampling system for cases fdi@mza-likeillness
that meet set criteria, with accurate and quickitieekof a presumptive microbiological
diagnosis. Without this, weannot generalise from random sampling.

Another reason may be "availability creep." In treffortsto deal with, or be seen to deal
with, policy makers favountervention with what is available—registered ushzasaccines.
A similar philosophy is the "we have to make demisand cannot wait to have perfect data”
approach. This attitudeay have an altruistic basis but has two importansequences.
Firstly, it uses up resources that could be invkstea propeevaluation of influenza vaccines
or on other health interventiongproven effectiveness. Secondly, the inceptioa of
vaccinatiorcampaign seems to preclude the assessment of aedlemughplacebo
controlled randomised trials on ethical grounds fifean being unethical, however, such trials
are desperately needaad we should invest in them without delay. A ferthbonsequenas
reliance on non-randomised studies once the campaigndeway. It is debatable whether
these can contribute to our understandihipe effectiveness of vaccines. Ultimately non-
randomisedlesigns cannot answer questions on the effectfloénzavaccines.

Summary points:



Public policy worldwide recommends the usénaictivated influenza vaccines to
prevent seasonal outbreaks

Becauseiral circulation and antigenic match vary eachryaad non-randomised
studies predominate, systematic reviews of largasess fronseveral decades provide
the best information on vaccine performance

Evidencdrom systematic reviews shows that inactivated veschavdittle or no
effect on the effects measured

Most studies aref poor methodological quality and the impact ofifcunderss high
Little comparative evidence exists on the safetyhe$e vaccines

Reasons for the current gap between policyestdkence are unclear, but given the h
resources involve@, re-evaluation should be urgently undertaken

The optimistic and confident tone of some predidiof viralcirculation and of the impact of
inactivated vaccines, whigre at odds with the evidence, is striking. Thesoea ar@robably
complex and may involve "a messy blend of truthflccis and conflicts of interest making it
difficult to separate factuaisputes from value disputé§'r a manifestation of optimishias
(an unwarranted belief in the efficacy of inteniens)®

Whatever the reasons, it is a sobering thoughtAhatie Cochrane$972 statement that we
should use what has been tested and founelach its objectives is as revolutionary nowt as
was then.
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