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ABSTRACT

In the Italian vaccination schedule, at least six vaccination appointments are scheduled in the first year of
life. This implies more discomfort for both the patient and the parents. This was particularly evident during
the COVID-19 pandemic, during which several appointments were missed. A UK experience with three
injectable vaccines and an oral one co-administered at the same appointment (4-in-1) at 2 and 4 months
of age showed interesting results. The vaccination coverage was high, consistent with previous practice,
and no relevant increase in adverse events was reported. Translating the UK experience into the Italian
context would not be immediate, due to several organizational and social issues. Nevertheless, this option
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warrants some further considerations, which are discussed in this manuscript.

In Italy, as in several other countries, the COVID19 pandemic
has had a relevant impact in routine clinical activities including
vaccination administration, as recommended by the Italian
National Immunization Plan (PNPV).!

After the implementation of compulsory vaccination scheme
in 2017, in 2019 the hexavalent vaccine (Hexa) and conjugated
pneumococcal vaccine (PCV) coverage in Italy exceeded 95%
across the Country.”> Moreover, measles-mumps-rubella-
varicella vaccinations approached, for the first time in Italy,
95% of coverage, reducing the high burden of measles in 2017
(4991 cases).” However, the COVID-19 pandemic has had
a remarkable impact on overall pediatric immunization
coverage.* To avoid the harmful consequences of decreased
coverage, in July 2020 the Ministry of Health released recom-
mendations to underline the importance of timely vaccination
and catching up on missing administrations.” Furthermore, four
Italian scientific societies recently published a paper underlining
the value of combined vaccines and co-administrations as a tool
to recover high vaccination coverage.®

From this perspective, several options to optimize the num-
ber of vaccination appointments during the first year of life
might be worth further discussion.

Italy was the first country in Europe to introduce the so-
called “2+1” schedule, with two doses for priming and one
dose as a booster during the first year of life.” Such a choice was
certainly driven by both the previous national experience and
the availability of new combined vaccines. Also, this choice was
made with the aim of avoiding more than 2 injections during
the same appointment, reducing parental stress and increasing
the rate of adherence to the following appointments.®

In 2017 the PNPV was updated and rotavirus (RV) and
Meningococcus B (4CMenB) vaccination were introduced at

the national level.' RV was available in oral formulations™'°
and was introduced in co-administration with other vaccina-
tions (Hexa and PCV), while 4CMenB vaccination was intro-
duced as a separate administration.”'® The decision, again, was
made to avoid more than two injections at a time, other than
for safety reason, since 4CMenB was a recently developed
vaccine and safety data collection was still ongoing." After the
end of the additional monitoring period and the optimization
of the vaccine schedule (as 2+ 1 schedule),!' 4CMenB was
introduced in the routine administration, but still no more
than two injections were administered.'>'* As a result, in the
national vaccination schedule during the first year of life at
least six vaccination appointments are required (Table 1).

In this regard, we have looked with interest to the UK
experience carried out in the past few years (2015-2019),
where, due to the introduction of the 4CMenB vaccination
campaign, three injectable vaccines (pentavalent+PCV
+4CMenB) and one oral (RV) were co-administered at the
same appointment (4-in-1) at 2 months of age.'* The 4-in-1
strategy was suspended in 2020 because of the adoption of
a new 1+ 1 schedule of PCV." Noteworthy, since 2015 in the
UK vaccination schedule, four injectable vaccinations includ-
ing a live-attenuated vaccine (Hib/MenC, PCV, Measles-
Mumps-Rubella and MenB) are co-administered in children
at one year of age during one single appointment.'”> UK obser-
vational data revealed that the effectiveness of neither RV nor
4CMenb vaccination was affected.'® Other authors highlighted
that the side effects were overall comparable, if not lower as
compared to previous data.'”'® Some concerns arose regarding
fever onset, which initially seemed to increase, leading to more
hospital admissions'® and to the prophylactic use of
paracetamol.”® Overall, this scheme showed to be successful
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Table 1. Current Italian immunization calendar in the first year of life with at least six vaccination visits to be completed.

3 month 4 month 5 month 6 month 11 month 12 month 13 month
HEXA HEXA HEXA MMRV
PCv PCv PCv MenC
MenB MenB MenB
RV (RV)* RV
*RV 3 doses.
Legenda:

HEXA: diphtheria, tetanus, acellular pertussis, hepatitis B (HBV), inactivated poliomyelitis and Haemophilus influenzae type b (Hib).
MMRV: Measles, Mumps, Rubella, and Varicella; PCV: pneumococcal conjugate; MenC: Meningococcal C; MenB: Meningococcal B; RV: Rotavirus.

in term of vaccination coverage and consistent with that of the
previous years.”'

We are fully aware that translating the UK experience into
the Italian context would not be immediate due to organiza-
tional and social issues (such as low compliance of parents).
Nevertheless, this hypothesis warrants some consideration.

The 4-in-1 hypothesis during the first year of life was first
made possible in the PNPV 2012-14, where the possibility of
delivering more than 2 injections per appointment was con-
sidered safe and with no immunological impact.®

From an epidemiological point of view, the early adminis-
tration of the 4CMenb is protective before the reported peak of
disease in the first year of life** and an increase in the effec-
tiveness was recently confirmed.” Similarly, early completion
of RV vaccination increases the number of children protected
before the peak of rotavirus disease and reduces the risk of
intussusception.**

Moreover, one advantage of implementing the 4-in-1
hypothesis into the Italian vaccination schedule would be the
reduction in the number of vaccination appointments in the
first year of life, from six to three/four (depending on the RV
vaccine in use) per year (Table 2). Babies born in Italy in 2019
across 20 Italian regions (420084 newborns; regional range
841-73117; regional mean 20,004)*> may be used for
a simulation. Assuming that ten Regions might use the two-
dose RV vaccine and ten Regions the three-dose RV vaccine,
adjusting to a target coverage of 95%, 950190 vaccination
appointments ([(20004 x 0.95% 10 x 2) + (20004 x 0.95x 10
x 3)] =[380076 + 570114] = 950190) would be saved per year.
Although such a result is purely indicative at a national level,
because of the high variability across Regions, it is still

noteworthy. Moreover, assuming 12 minutes for each vaccina-
tion appointment,** a total of 190,038 (950190 x 12/60) work-
ing hours would be saved per year. No official data are available
to quantify the economic value of such a huge number of
working hours, nor it is possible to estimate the worth of
avoiding loss of working hours for parents to attend vaccina-
tion appointments. However, we might speculate that these
working hours could be dedicated to catch up the missed
vaccinations due to the COVID-19 pandemic or to raise the
vaccination coverage of missing vaccination programs like
Human Papilloma Virus (HPV) or those of older age like
Tdap, zoster, PCV or flu, that in Italy are far from the recom-
mended target."*® Obviously, the 4-in-1 hypothesis would lead
to fewer appointments and therefore reduced stress for both
children and parents.

However, prior to a new scheme introduction, all health
care professionals (HCPs) involved in the vaccination program
should be appropriately trained to make them feel comfortable
with the new strategy and able to reassure parents about the
safety and efficacy of co-administration other than about the
epidemiological advantages for children and for the parents as
well. At the same time, a communication campaign should be
started to inform all parents of the opportunities for the new
schedule. Vaccination coverage should be even more closely
monitored to prevent parental hesitancy and thus missing
appointments, as well as vaccine vigilance activities should be
reinforced to monitor the rate of adverse events. To address
these points and generate preliminary Italian data, single Local
Health Units or regional experiences of the 4-in-1 strategy
implementation might be involved to design a national imple-
mentation pathway.

Table 2. Italian immunization calendar in the first year of life according to the 4-in-1 hypothesis with the
reduction of the number of vaccination visits to three—four (depending on the RV vaccine in use) visits

per year.
3 month 4 month 5 month 11 month 13 month
HEXA HEXA HEXA MMRV
PCv PCv PCvV MenC
MenB MenB MenB
RV (RV)* RV

*RV 3 doses.

Legenda:

HEXA: diphtheria, tetanus, acellular pertussis, hepatitis B (HBV), inactivated poliomyelitis and Haemophilus
influenzae type b (Hib); MMRV: Measles, Mumps, Rubella, and Varicella; PCV: pneumococcal conjugate;
MenC: Meningococcal C; MenB: Meningococcal B; RV: Rotavirus.



In conclusion, the 4-in-1 strategy would request efforts to
secure its implementation without negatively impacting on
vaccination coverage; however, it would generate epidemiolo-
gical and organizational improvements that could be beneficial
either for the population and also for the Health Care System.

Disclosure statement

Dr. Poscia, Dr. Lo Giudice, Dr. Nigri, Dr Perone, Dr Russo and Prof
Agosti declare that the topic presented here was initially discussed during
an Advisory Board arranged by GSK, for which they received a grant.
Dr. Bresesti has no conflict of interest to disclose and received no funding
from GSK nor other public or private funding

References

1.

10.

11.

12.

Ministero della Salute. Piano Nazionale Prevenzione Vaccinale
PNPV 2017-2019. Roma; [accessed 2022 Aug 2]. http://www.
salute.gov.it/imgs/C_17_pubblicazioni_2571_allegato.pdf.
Ministero della Salute. Coperture vaccinali dell’eta pediatrica.
Anno 2019 (coorte 2017). Roma; [accessed 2022 Aug 2]. https://
www.salute.gov.it/imgs/C_17_tavole_20_8_1_file.pdf.

Epicentro. Morbillo in Italia: bollettino settimanale. Roma: Istituto
Superiore di Sanita; [accessed 2022 Aug 2]. https://www.epicentro.
iss.it/morbillo/Infografica2017 .

Chiappini E, Parigi S, Galli L, Licari A, Brambilla I, Angela
Tosca M, Ciprandi G, Marseglia G. Impact that the COVID-19
pandemic on routine childhood vaccinations and challenges ahead:
a narrative review. Acta Paediatr. 2021;110(9):2529-35. doi:10.
1111/apa.15949.

Ministero della Salute. Impatto dell’emergenza COVID-19 sulle
attivita di vaccinazione — analisi del fenomeno e raccomandazioni
operative. Circ. Min. n. 0025631-30/07/2020-DGPRE-DGPRE-P.
Roma; [accessed 2022 Aug 2]. https://www.trovanorme.salute.gov.
it/norme/renderNormsanPdf?anno=2020&codLeg=75346&parte=
1%20&serie=null.

Bonanni P, Angelillo IF, Villani A, Biasci P, Scotti S, Russo R,
Maio T, Vitali Rosati G, Barretta M, Bozzola E, et al. Maintain
and increase vaccination coverage in children, adolescents, adults
and elderly people: let’s avoid adding epidemics to the pandemic:
appeal from the board of the vaccination calendar for life in Italy:
maintain and increase coverage also by re-organizing vaccination
services and reassuring the population. Vaccine. 2021;39
(8):1187-89. d0i:10.1016/j.vaccine.2020.10.024.

Marino MG, Franco E. Vaccinazioni al 3 degrees, 5 degrees e 11
degrees mese di vita: un’intuizione italiana [Immunization in the
3rd, 5th and 11th month of age: an Italian intuition]. Ig Sanita
Pubbl. 2008;64(3):391-401. Italian. https://pubmed.ncbi.nlm.nih.
gov/18936801/ .

Ministero della Salute. Piano Nazionale Prevenzione Vaccinale
2012-2014. Roma; [accessed 2022 Aug 2]. https://www.salute.gov.
it/imgs/C_17_pubblicazioni_1721_allegato.pdf .

EMA. Rotarix RCP. Amsterdam; [accessed 2022 Aug 2]. https://
www.ema.europa.eu/en/documents/product-information/rotarix-
epar-product-information_it.pdf.

EMA. Rotateq RCP. Amsterdam; [accessed 2022 Aug 2]. https://
www.ema.europa.eu/en/documents/product-information/rotateq-
epar-product-information_it.pdf.

EMA. Bexsero RCP. Amsterdam; [accessed 2022 Aug 2]. https://
www.ema.europa.eu/en/documents/product-information/bex
sero-epar-product-information_it.pdf .

Regione Piemonte. Percorso Crescita. Torino; [accessed 2022 Aug
2]. http://www.regione.piemonte.it/sanita/cms2/component/phoca
download/category/213-percorso-crescita.html.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

HUMAN VACCINES & IMMUNOTHERAPEUTICS ‘ 3

Regione Toscana. Calendario vaccinale della Regione Toscana
e direttive in materia di vaccinazioni. Aggiornamento 2019.
Delibera n.193 del; 2019 Feb 18 [accessed 2022 Aug 2]. http://
www301.regione.toscana.it/bancadati/atti/DettaglioAttiG.xml?cod
prat=2019DG00000000222.

Ladhani SN, Andrews N, Parikh SR, Campbell H, White ],
Edelstein M, Bai X, Lucidarme J, Borrow R, Ramsay ME.
Vaccination of infants with meningococcal group B vaccine
(4CMenB) in England. N Engl ] Med. 2020;382(4):309-17. doi:10.
1056/NEJMo0a1901229.

UK Health Security Agency. Routine childhood immunisation
schedule. London; [accessed 2022 Aug 2]. https://www.gov.uk/
government/publications/routine-childhood-immunisation-
schedule.

Screening & Immunisations Team NHS Digital. Childhood vacci-
nation coverage statistics. London; [accessed 2021 Sep 22]. https://
digital.nhs.uk/data-and-information/publications/statistical/nhs-
immunisation-statistics.

Zafack JG, Bureau A, Skowronski DM, De Serres G. Adverse events
following immunisation with four-component meningococcal ser-
ogroup B vaccine (4CMenB): interaction with co-administration of
routine infant vaccines and risk of recurrence in European rando-
mised controlled trials. BMJ Open. 2019;9(5):€026953. doi:10.1136/
bmjopen-2018-026953.

Pereira P, Benninghoff B, Moerman L. Systematic literature review
on the safety and immunogenicity of rotavirus vaccines when
co-administered with meningococcal vaccines. Hum Vaccines
Immunother [Internet]. 2020;16(11):2861-72. doi:10.1080/
21645515.2020.1739485.

Harcourt S, Morbey RA, Bates C, Carter H, Ladhani SN, de
Lusignan S, Smith GE, Elliot AJ. Estimating primary care atten-
dance rates for fever in infants after meningococcal B vaccination
in England using national syndromic surveillance data. Vaccine.
2018;36(4):565-71. doi:10.1016/j.vaccine.2017.11.076.

Public Health England. Protocol for the supply or administration
of paracetamol oral suspension 120mg/5ml to infants under 12
months of age receiving primary doses of MenB vaccination.
PHE Publications Gateway Number: GW-1249. London; [accessed
2022 Aug 2]. https://assets.publishing.service.gov.uk/government/
uploads/system/uploads/attachment_data/file/881402/
20200427PHEParacetamolProtocol__1_.pdf.

Public Health England. Quarterly vaccination coverage statistics
for children aged up to 5 years in the UK (COVER programme).
Health Prot Rep. 2020;14(24):3-4.

Azzari C, Canessa C, Lippi F, Moriondo M, Indolfi G, Nieddu F,
Martini M, de Martino M, Castiglia P, Baldo V, et al. Distribution
of invasive meningococcal B disease in Italian pediatric population:
implications for vaccination timing. Vaccine [Internet]. 2014 Feb
26 [accessed 2021 Jul 19];32(10):1187-91. https://pubmed.ncbi.
nlm.nih.gov/24120548/.

Azzari C, Moriondo M, Nieddu F, Guarnieri V, Lodi L, Canessa C,
Indolfi G, Giovannini M, Napoletano G, Russo F, et al
Effectiveness and impact of the 4CMenB vaccine against group
B meningococcal disease in two Italian regions using different
vaccination schedules: a five-year retrospective observational
study (2014-2018). Vaccines (Basel). 2020;8(3):469. doi:10.3390/
vaccines8030469.

Martinelli D, Fortunato F, Marchetti F, Prato R. Rotavirus vaccine
administration patterns in Italy: potential impact on vaccine coverage,
compliance and adherence. Hum Vaccines Immunother [Internet].
2021;17(5):1546-51. doi:10.1080/21645515.2020.1816109.

ISTAT. Nati Vivi. Roma; [accessed 2021 Aug 1]. http://dati.istat.it/
Index.aspx?Queryld=19535.

Epicentro. Infezione da HPV e Cervicocarcinoma. Ultimi
Aggiornamenti. Roma: Istituto Superiore di Sanita; [accessed
2021 Jul 5]. https://www.epicentro.iss.it/hpv/aggiornamenti.


http://www.salute.gov.it/imgs/C_17_pubblicazioni_2571_allegato.pdf
http://www.salute.gov.it/imgs/C_17_pubblicazioni_2571_allegato.pdf
https://www.salute.gov.it/imgs/C_17_tavole_20_8_1_file.pdf
https://www.salute.gov.it/imgs/C_17_tavole_20_8_1_file.pdf
https://www.epicentro.iss.it/morbillo/Infografica2017
https://www.epicentro.iss.it/morbillo/Infografica2017
https://doi.org/10.1111/apa.15949
https://doi.org/10.1111/apa.15949
https://www.trovanorme.salute.gov.it/norme/renderNormsanPdf?anno=2020%26codLeg=75346%26parte=1%2520%26serie=null
https://www.trovanorme.salute.gov.it/norme/renderNormsanPdf?anno=2020%26codLeg=75346%26parte=1%2520%26serie=null
https://www.trovanorme.salute.gov.it/norme/renderNormsanPdf?anno=2020%26codLeg=75346%26parte=1%2520%26serie=null
https://doi.org/10.1016/j.vaccine.2020.10.024
https://pubmed.ncbi.nlm.nih.gov/18936801/
https://pubmed.ncbi.nlm.nih.gov/18936801/
https://www.salute.gov.it/imgs/C_17_pubblicazioni_1721_allegato.pdf
https://www.salute.gov.it/imgs/C_17_pubblicazioni_1721_allegato.pdf
https://www.ema.europa.eu/en/documents/product-information/rotarix-epar-product-information_it.pdf
https://www.ema.europa.eu/en/documents/product-information/rotarix-epar-product-information_it.pdf
https://www.ema.europa.eu/en/documents/product-information/rotarix-epar-product-information_it.pdf
https://www.ema.europa.eu/en/documents/product-information/rotateq-epar-product-information_it.pdf
https://www.ema.europa.eu/en/documents/product-information/rotateq-epar-product-information_it.pdf
https://www.ema.europa.eu/en/documents/product-information/rotateq-epar-product-information_it.pdf
https://www.ema.europa.eu/en/documents/product-information/bexsero-epar-product-information_it.pdf
https://www.ema.europa.eu/en/documents/product-information/bexsero-epar-product-information_it.pdf
https://www.ema.europa.eu/en/documents/product-information/bexsero-epar-product-information_it.pdf
http://www.regione.piemonte.it/sanita/cms2/component/phocadownload/category/213-percorso-crescita.html
http://www.regione.piemonte.it/sanita/cms2/component/phocadownload/category/213-percorso-crescita.html
http://www301.regione.toscana.it/bancadati/atti/DettaglioAttiG.xml?codprat=2019DG00000000222
http://www301.regione.toscana.it/bancadati/atti/DettaglioAttiG.xml?codprat=2019DG00000000222
http://www301.regione.toscana.it/bancadati/atti/DettaglioAttiG.xml?codprat=2019DG00000000222
https://doi.org/10.1056/NEJMoa1901229
https://doi.org/10.1056/NEJMoa1901229
https://www.gov.uk/government/publications/routine-childhood-immunisation-schedule
https://www.gov.uk/government/publications/routine-childhood-immunisation-schedule
https://www.gov.uk/government/publications/routine-childhood-immunisation-schedule
https://digital.nhs.uk/data-and-information/publications/statistical/nhs-immunisation-statistics
https://digital.nhs.uk/data-and-information/publications/statistical/nhs-immunisation-statistics
https://digital.nhs.uk/data-and-information/publications/statistical/nhs-immunisation-statistics
https://doi.org/10.1136/bmjopen-2018-026953
https://doi.org/10.1136/bmjopen-2018-026953
https://doi.org/10.1080/21645515.2020.1739485
https://doi.org/10.1080/21645515.2020.1739485
https://doi.org/10.1016/j.vaccine.2017.11.076
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/881402/20200427PHEParacetamolProtocol__1_.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/881402/20200427PHEParacetamolProtocol__1_.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/881402/20200427PHEParacetamolProtocol__1_.pdf
https://pubmed.ncbi.nlm.nih.gov/24120548/
https://pubmed.ncbi.nlm.nih.gov/24120548/
https://doi.org/10.3390/vaccines8030469
https://doi.org/10.3390/vaccines8030469
https://doi.org/10.1080/21645515.2020.1816109
http://dati.istat.it/Index.aspx?QueryId=19535
http://dati.istat.it/Index.aspx?QueryId=19535
https://www.epicentro.iss.it/hpv/aggiornamenti

	Abstract
	Disclosure statement
	References

