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Abstract

Background: Vaccination coverage rates against pandemic flu were far below those required by Italian Public
Health Authorities.
The aim of this retrospective study was to assess how the management of vaccination against pandemic flu in the
Health District of Piacenza (Northern Italy) had conditioned the adherence of patients at risk to the H1N1flu
immunization program.

Methods: From a population of 27.018 children aged between 6 months and 16 years, 2361 pediatric patients
considered at risk according to the guidelines of the Ministry of Health were enrolled to receive pandemic flu
vaccination.
Children enrolled in the immunization program were vaccinated with one of the following three options:

A) by their pediatrician in his office after contacting him directly or by phone
B) by their pediatrician in his office or in a public Health District office with the assistance of a nurse after an
appointment had been booked by patient’s parents using a dedicated free of charge phone number

C) by a doctor of the public Health District after an appointment had been booked as for option B

Results: The best outcomes of population vaccination coverage for pandemic flu were achieved when patients
were vaccinated with option B (44.2%). For options A and C rates coverage results were 22.8% (OR 2,69) and 24.9%
(OR 2, 39) respectively.

Conclusion: The results of this study may be taken into account by the public health Authorities when planning
the management of future immunization campaigns out of the usual vaccination schedule or in an emergency
event.
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Background
In Italy the vaccination schedule is usually performed by
the public Health District (HD) with exception of the
seasonal flu vaccination which is carried out by the Gen-
eral Practitioner on adults considered at risk and over
65 years of age. There is not specific vaccination pro-
gram in place for children at risk of pandemic flu. This
vaccination is performed either by family, hospital or
public HD doctors: only in a few HDs primary care
pediatricians (PCPs) are involved systematically in the
vaccination program.
Vaccination coverage rates against pandemic flu were

far below those required by Italian Public Health Au-
thorities: at the end of March 2010 less than 1 million
people had been vaccinated in Italy [1].
In 2010, when pandemic flu started the main problems

in order to obtain an effective population protection
were:

1) To achieve a fast immunization of patients at risk,
healthcare workers and specially staff working in
intensive care units at hospitals.

2) To have the availability of adequate doses of vaccine
before the beginning of the vaccination campaign.

To resolve the first problem, in the HD of Piacenza
PCPs were involved in carrying out vaccination of
pediatric patients at risk, the same as it happened in the
past 10 years for seasonal flu vaccination programs. This
choice was made because PCPs result more effective in
convincing parents to vaccinate their children, because
of their popularity among Italian families [2].
The second problem was unsolvable: the lack of

adequate amount of vaccine before the peak of the
pandemic flu reduced the number of subjects who
underwent vaccination.

Methods
Background
Since 2000 PCPs working in the HD of Piacenza vacci-
nated against seasonal flu their patients after they were
recognized to be at risk according to the guidelines of
the Ministry of Health.
Vaccines were provided free of charge and patients were

immunized between November and December every year.
Between 2000 and 2008 children at risk were enrolled

in the seasonal flu vaccination program by their PCP.
Parents were advised to vaccinate their children during
routine visits or by consultation on the phone.

Vaccination campaign against A/ H1N1 virus ( 2009–10)
In September 2009 each PCP (30 PCPs in total) identi-
fied pediatric subjects considered at risk following the
guidelines of the Ministry of Health* [3].
In a population of 27.018 children aged between
6 months and 16 years, 2361 pediatric patients were en-
rolled to receive pandemic flu vaccination (PFV).
To perform vaccination PCP had to choose one of the

following options:

A). To vaccinate patients in his office after previous
appointment was taken by children’s parents on the
phone or directly at the practice.

B). To vaccinate patients in his office or in a public HD
office, with the assistance of a qualified nurse, after
previous phone appointment using a dedicated free
of charge phone number was booked by patients’
parents.

C). To delegate vaccination to a doctor of the public
HD, after previous appointment using a dedicated
free of charge phone number was taken by
parents.

In our study 19 PCPs chose option A, 4 PCPs chose
option B and 7 PCPs chose option C.
At the end of October 2009, near the beginning of

vaccination campaign, the parents of children participat-
ing to the vaccination program were sent a letter signed
by their PCP and agreed with the HD authorities: this
letter remarked the usefulness of receiving PFV and
which of the options available to perform the vaccin-
ation had been chosen by their PCP.
Anti A/H1N1 vaccine Focetria was used in pre-filled

syringe 0.5 ml dose of thiomersal-free.
Written informed consent was obtained prior to vac-

cination. The vaccination campaign started on Novem-
ber 3, 2009 and ended on December 18, 2009. Statistical
analysis was performed with chi-square test and O.R.
*chronic respiratory tract diseases, including asthma,

bronchodysplasia, cystic fibrosis ;severe cardiovascular
diseases, including congenital and acquired heart dis-
ease; diabetes mellitus and other metabolic diseases; se-
vere liver disease and cirrhosis; kidney disease with renal
failure; hematopoietic diseases and hemoglobinopathies;
cancer; congenital and acquired diseases involving
inadequate antibody production; immunosuppression
induced by drugs therapy or HIV; chronic inflammatory
intestinal diseases and malabsorption syndrome; diseases
associated with an increased risk of aspiration such as
neuromuscular diseases; obesity with body mass index
(BMI) > 30; family member or close contact with persons
at high risk for temporary or permanent contraindica-
tions for flu vaccination.

Results
In this retrospective study 653/2361 (27.7%) children at
risk underwent PFV. As shown in Table 1, best coverage
rates for vaccination of patients considered at risk were



Table 1 Main data about pediatric population enrolled to
receiving vaccination against A/H1N1 pandemic flu in the
health district of Piacenza

Patients At risk(%) Vaccinated (%) Primary Care
Pediatricians

Total 27018 2361 (8.7) 653 27.7 30

group A 16877 1510 (8.9) 344* (22.8) 19

group B 3694 502 (13.6) 222 (44.2) 4

group C 6447 349 (5.4) 87 ** (24.9) 7

*group B vs group A : χ2 85,63 p < 0.0000001 ; O.R. 2,69 (2,16-3,34).
** group B vs. group C : χ2 33,1 p < 0.000001 ; O.R. 2,39 (1,75-3,26).
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achieved when PCPs chose to vaccinate patients with
option B.
When PCP decided to vaccinate his patients choosing

option B, children who underwent PFV vaccination were
44.2% of patients at risk.
Patients vaccinated using option A and C were 22.8%

and 24.9% of total at risk respectively. The differences
found were highly significant related to group B vs group
A (χ2 85,63 p <0.000001; O.R. 2,69 [2,16-3,34] )and
related to group B vs group C (χ2 33,1 p < 0.000001; O.R
2,39 [1,75-3,26]).
Data also shown that pediatric patients at risk enrolled

for vaccination with option B were significantly more
numerous (13.6%) when compared to others vaccinated
with option A and C (respectively 8.9% and 5.4% ). Chil-
dren vaccinated by PCP who chose for option B had a
probability 1,6-2,75 fold higher to be enrolled for vaccin-
ation compared to other groups (Table 2).

Discussion
According to the results of our study the involvement of
PCP alone in performing PVF was not enough to
maximize the adherence of patients to the vaccination
program. The best coverage rate of vaccination for
patients considered at risk for pandemic flu was
achieved when PCP opted for option B, vaccinating
patients in his office, with the assistance of a nurse, after
children’s parents had booked an appointment calling a
free of charge phone number (44.2%). Results achieved
for patient vaccinated with option A (PCP performing
vaccination alone) and C (public HD doctors performing
vaccination) were similar, being 22.8% and 24.9% re-
spectively. Authors suspect that the difference noted for
Table 2 Probability to be classified as patient at risk
based on group membership

Children at risk Children without risk

Group B 502 3192

Group A 1510 * 15367

Group C 349 ** 6098

* B vs A : χ2 74,02 p < 0,0000001 ; O.R 1,6 (1,44 – 1,78).
** B vs C : χ2 204,2 p < 0,0000001 ; O.R. 2,75 (2,38 – 3,18).
vaccination coverage rates among the groups was mainly
due ti two factors.
First we suggest that the availability of a dedicated free

of charge phone number may have encouraged parents
to book a vaccination appointment for their children be-
cause easy and quick. Second the availability of a nurse
on premises likely allowed PCPs to save time and in-
crease the number of patients immunized: nurses was
actively involved in performing medical procedures and
vaccinations making more efficient the activity of the
pediatrician.
In our HD the vaccination coverage rate against pan-

demic flu (27.7%) was far lower from the years before
regarding seasonal flu: in 2008 immunization coverage
against seasonal flu in children at risk was 74.7% (1688/
2258)(database of Piacenza HD, not published data).
PFV coverage rate was similar in France in the same

target population [4]. We suggest that the early presen-
tation of pandemic flu and the lack of an adequate
amount of vaccine doses before the beginning of the
vaccination campaign, had a negative effect on the ad-
herence of patients to the vaccination program.
In Piacenza HD vaccination program started on the

9th of November 2009 because the PFV became avail-
able only from the end of October 2009 .The highest in-
cidence of influenza A/H1N1 was reached between the
26th of October 2009 and the 23rd of November 2009.
The peak consisted of > 50 new cases/1000 persons/
week in the range 0–14 years), with a peak at 46th week
of the year [1].
We hypothesize that some emotional factors (e.g.

newspapers headlines, inaccurate or confusing informa-
tions reported by mass media, different opinions and
behaviors among healthcare workers, presence of adju-
vant in PFV) played a negative effect on performances of
vaccination program .It was not possible to assess prop-
erly this issue because no specific questionnaire in order
to investigate the reasons of their choice was proposed
to parents who decided to refuse the vaccination of their
children.
Some Authors in countries other than Italy reported

the low acceptability of A/H1N1 vaccination due to dif-
ferent reasons including fear of side-effects, vaccine
safety, not believing in vaccinations or specifically in flu
vaccination [5-8].
Our study suggests that coverage levels of vaccination

against pandemic flu in children at risk in Piacenza HD
could be considered satisfactory (27.7%) when compared
to results obtained in other groups of patients in Italy.
The vaccination coverage rate achieved in Italy for se-
verely preterm infants younger than 2 years was 7.7%
and for people at risk between the ages of 6 months to
65 years was 12.7% [1]. Another question arises about
why PCPs who opted for option B enrolled a
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significantly higher number of patients at risk (13.6%,
see Table 2). One possible explanation could be that the
criteria used in selecting children at risk were not uni-
form among group A, B and C especially concerning
asthma, the most frequent chronic disease of pediatric
patients in Italy.
Being the prevalence of lifetime asthma 9.3% in italian

children and 10.3% in adolescents [9] and considering
that in Piacenza HD the prevalence of asthma is similar
(9.5%) [10] we hypothesize that PCPs of group A en-
rolled less patiets for PFV (8.9%) because they chose
strict selection criteria at the time of enrolling patients,
especially with regards to asthma. This may have hap-
pened because, arranging appointments and performing
vaccinations on their own, these PCPs were concerned
about having an excessive work load and being unable to
manage it successfully. It is possible that also PCPs who
decided to not vaccinate personally their patients (option
C) have used stricter selection criteria to include in the
vaccination program patients with asthma and they were
more reluctant to book their patients for PFV performed
by a public HD doctor (only 5.4% of patients at risk).
We were unable to fully answer these questions be-

cause of the lack of data. Studies on this topics would be
needed.
Conclusions
Our retrospective study suggests that the presence of
PCP, nursing support staff and the availability of a dedi-
cated free of charge phone line for booking vaccination
appointments seems to ensure the best outcomes for
achieving a wider coverage immunization against pan-
demic flu in pediatric patients.
The pandemic flu is a public health issue priority and

therefore public health experts play an essential role
[11]. They have the responsibility to evaluate the impact
of public health interventions in the short and long
term, taking into account the human and economic
resources available, the ethical aspects of the individual
and the society.
The results of our study may be considered by Public

Health Authorities at the time of planning the manage-
ment of immunization campaigns, especially in an emer-
gency event or when these are not part of the usual
vaccination schedule.
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