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COVID-19 was not the only epidemic

Global:
2009 — Influenza A(H1N1)
2019 - SARS-CoV-2
2022 - Mpox

Global map of emerging infections since 2003

2016 — Crimean-Congo
2013 - Variegated SquirrelBornavirus1  haemorrhagic fever

uenza A(H5N8)
2019 - West Nile virus

2012 - Severe fever with

thrombocytopenia syndrome

2009 - Candida auris sp. nov.
enza A(H5N1) 2012 - Severe fever with

thrombocytopenia syndrome
2021 - Yezo virus
2009 - Severe fever with
thrombocytopenia syndrome
2012 Mojiang Paramyxovirus
2013 — Avian influenza A(H7N9)

2013 — Avian influenza A(H10N8)
2013 - Colpodella sp. Heilongjiang (HLJ)
® 2014 - Avian influenza A(H5N6)
2017 - Rat hepatitis E virus
2018 — Avian influenza A(H7N4)
2021 - Avian influenza A(H10N3)
2022 - Avian influenza A(H3N8)
2022 - Langya henipavirus

2012 - Middl
2019 - Tick-borne encephalitis respiratory s!
2022 - Avian influenza A(H5N1) co irus (
s
2011 — Influenza A(H3N2)v 2007 - Chikungunya \.
2022 — Avian influenza A(H5N1)\0 )

2009 - Heartland virus
2014 - Bourbon virus
2016 - Crimean-Congo haemorrhagic fever

2022 - Avian influenza A(H5N1)

2009 - Lassa fever

/ 2021 — Marburg virus
2010 - Cholera [Haiti] Ebola virus

2014 [Guinea]

2013 — Chikungunya 2014 [Liberia)]
2014 [Sierra Leone]

[Caribbean]
/ zozz‘- Marburg
2020 - Oropouche virus

2003 - Chapare virus/.

2020 — Guinea worm sp. nov.

2019 - Dengue 2021 - Avian influenza A(H5N6)
2021 - Avian influenza A(H5N1)

2020 - Chikungunya

2020 - Severe fever with
thrombocytopenia syndrome

2008 — Multi-drug resistantP.
falciparum

2013 — Sosuga virus 2011 - Plasmodium
2016 — Ntwetwe virus  cynomolgi

i

2009 - Bas-Congo virus
2021 - Alto Paraguay virus

2019 - Rift Valley fever

: irus 2018 — Guinea worm 2008 — Lujo virus
Chikungunya
[ ] Newly identified emerging infection

@ Disease identified in new area

260 viruses from 25 virus families are
known to infect humans

Over 1.6 million yet-to-be discovered viral species from these
virus families are thought to exist in mammal and bird hosts



New Outbreaks 2022 - 2024
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One Health
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Clinical Networks
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One Health
data analysis

Pre-clinical studies
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Data production D JCa)C naly§|s and
, , nterpretation
Tootls an(tj‘ nzjoiiels fl?r Tnovatwe EPI'MOD AI Ools and models for innovative
>ystematic data cofiection. data analysis and interpretation,

use of multi-sourced data for early

National expert networks warning and risk assessment

collecting critical genomic,
microbiologic and clinical data in
centralized national databases

Improved
epidemiological
understanding of
diseases

Improved
parametrization for
better mathematical
modelling

Improved use of existing and

Improvement of existing da
P 5 generated data

collection systems
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Definition and validation of standardized methodolo n’ onitor innate and
acquired immunity parameters of host response t r%r severity of infection or
response to vaccination: Q

Two commercially available assays were validated on biological samples:

« To monitor multiparametric gene expression of immune markers (2 alytes) triggered in whole blood by inactivated viral
particles
« To measure multiparametric serum concentrations of infl ry mediators.

Validation of biomarkers of :
microbial translocation [MT: LBP, lipolysaccariche bi

intestinal damage [ID: intestinal fatty acid binding ‘
inflammation (IN: IL-6)

otein, EndoCab IgM],
-FABP) and zonulin]

- The clinical and diagnostic net

- Novel data from research in Node N signature and CNS involvement in respiratory infections) will be evaluated

Advancing knowledge on the detection of severity biomarkers through clinical networks
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Innovative tools for screening infections frong erspective:

w .

glycoproteins. Production and characterization of recombinant SARS-CoV-2 RBDs and soluble ACE2 receptor for the

* Development of a new vesicular stomatitis (VSV)-based platfor pseudoviral particles with Spike
use in ELISA-based virus neutralization assays.
e Use of Lentiviral Vectors pseudotyped with SARS-CoV-2 % om omicron BA.1, BA.2 an BA.4/5 for the evaluation of
nAbs on sera of SARS-CoV-2 infected individuals.
¢
* Sensitivity tests for SARS-CoV-2 virions detect'\ arried out in physiological solution, PBS, Urea, MEM, artificial

saliva and biological matrices.

* Implementation of sensitivity forairi etection in biological matrices and wastewaters.

 Development of a machine | ach for predicting humoral responses to primary and booster SARS-CoV-2

MRNA vaccination in people living with HIV.

Advancing knowledge on innovative tools for screening
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Infection, Genetics and Evolution 122 (2024) 105601

Contents lists available at ScienceDirect

Infection, Genetics and Evolution

journal homepage: www.elsevier.com/locate/meegid
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Fifty years after the first identification of Toscana virus in Italy: Genomic |
characterization of viral isolates within lineage A and aminoacidic markers
of evolution

Giulia Marsili *, Carlo Pallotto ™, Claudia Fortuna®, Antonello Amendola®,
Cristiano Fmrenr_lm , Sara Espern b.d , Pierluigi Blanc . Lacicie Acberto .Auﬂ di 7
Venturi Giulietta ”, Claudlo Argentini ™

* Dipartimento di Malattie Infettive, Istituto Superiore di Sanita, Roma, Italy

® $0C Malattie Infettive 1, Azienda USL Toscana Centro, Bagno a Ripoli, Firenze, Italy

© Chnu:ﬂ delle Malattie Infettive, Azienda Ospedaliera Santa Maria della Misericordia, Universiti di Perugia, Perugia, Italy
Dapnmn di Malattie Infettive, Azienda Ospedaliero-Universitaria di Modena, Policlinico di Modena, Universita di Modena e Reggio Emilia, Moden, by

* 50C Malattie Infettive 2, Azienda USL Toscana Centro, Pistoia, Italy

' U0 Malattie Infettive, Azienda Ospedaliero-Universitaria Fisana, Pisa, Italy

ARTICLEINFO ABSTRACT

Keywords: Toscana Virus (TosV) was firstly isolated from phlebotgimine i
Toscana virus 1984-1985, TosV infection, although asymptomatic in ma

Evolution fever and meningitis. By means of genetic analysis of pa: : descnbe 3 new viral isolates ob-
zﬁ:;:?e tained directly from cerebrospinal fluid or sera sa with TosV infection in July 2020 in

Tuscany region. Phylogenesis was used to p:
whereas deep mutational analysis based on
strains. We discuss deep mutational analysis as a
or pathogenesis.

Vector-borne pathogens
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Science of the Total Environment 933 (2024) 173217

Contents lists available at ScienceDirect
Science of the Total Environment

journal homepage: www.elsevier.com/locate/scitotenv
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resistance genes in Italian wastewater treatment plants using 16S rRNA
sequencing and digital PCR

Giusy Bonanno Ferraro ™", Carmelo Bonomo ”, David Brandtner, Pamela Mancini *,
Carolina Veneri®, Rossella Briancesco”, Anna Maria Coccia®, Luca Lucentini”,

Elisabetta Suffredini ©, Dafne Bongiorno b Nicold Musso”, Stefania Stefani”, Giuseppina La
Rosa™’

" National Center for Water Safety (CeNSia), Istituto Superiore di Sanita, Rome, Italy

"qurmm of Biomedical and Biotechnological Science, University of Catania, Iraly

© Departments of Infectious Disease, Istituto Superiore di Saniti, Rome, Ialy

ch.pnrmm of Food Safety, Nutrition and Veterinary Public Health, Istituto Superiore di Sanita, Rome, Italy

it

AMR

Innovation in genomic OH surveillance
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Taylor & Francis

Taylor & Francis Group

2024, VOL. 20, NO. 1, 2386739

HUMAN VACCINES & IMMUNOTHERAPEUTICS e
https://doi.org/10.1080/21645515.2024.2386739

ARTICLE COMMENTARY 83 OPEN ACCESS M) Gheck for updates

Who is (not) vaccinated? A proposal for a comprehensive immunization informati
system

Giacomo Pietro Vigezzi(?, Elena Maggioni("?, Fabrizio Bert®, Corrado de Vito®, Roberta Siliquini®, and Anna Odone

Department of Public Health, Experimental and Forensic Medicine, University of Pavia, Pavia, Italy; "Department of Public Health and Pediatri
Sciences, University of Torino, Torino, Italy; “Department of Public Health and Infectious Diseases, Sapienza University of Rome, Rome
Direction, IRCCS Fondazione Policlinico San Matteo, Pavia, Italy

ABSTRACT
The role of immunization in public health is crucial, offering widespread protection against infectio
diseases and underpinning societal well-being. However, achieving optimal vaccination coverage is
impeded by vaccine hesitancy, a significant challenge that necessitates comprehensive strategie:
understand and mitigate its effects. We propose the integration of Population Health Managem
principles with Immunization Information Systems (lISs) to address vaccine hesitancy m

0ur approach leverages systematlc health determlnants analysis to |dent|fy at-risk populatlon

development of an enhanced version of the Italian National Vaccination Registry,
real-time tracking of |nd|\r|duals vaccmatlon status while improving data accura

protection, addressing cultural and organlzatlonal challenges, and int
foster informed public health campaigns. Our proposal aligns with th

uptake and contrast the spread of vaccine-preventable diseases.
driven, ethically sound framework that enhances public health o
of vaccine hesitancy within the ltalian context and beyond.

Systematic revision completed and e ation of the scientific
paper. Submission and publication on scientific journal of the field.

Unveiling human responses to epidemics
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nnovative human behaviour monitoring
tr y A Dynamic Space-Time Diffusion
ulator in a GIS Environment is being
eated. The first static GIS maps were
made based on geolocation data of
emergency room accesses of a hospital in
the province of Rome. The dynamic
system will be created based on the date
of diagnosis information.

Analysis of vaccine hesitancy level and
identification of determinants of infection
and National Health Service access

The network will be potentiated with
the network selected through the
Cascade open Call
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t outpatient consultations and hospital
admissions of children due to pneumonia
compared to previous seasons

t outpatient consultations and hospital
admissions of children due

to Mycoplasma pneumoniae pneumonia
since May 2023, and RSV, adenovirus a
influenza virus since October 202% Disease figures per week - current: what is happening in the Netherlands now?

From the Nivel Sentinel Stations and the registrations of Nivel First Line Healthcare Registrations

Disease Outbreak News Aantal kinderen (5-14 jaar) met longontsteking, per week

: China Provides Data to WH pom—
_U psurge of respira t ory of Pneumonia Cases Afnons - Denmark reports Mycoplasma
ililnesses among children- . . : ‘ pneumonia epidemic
N Release of information comes after unusua e N, News s | November 29,205
Northern China agency & e
40 Topics: Preumonia
23 November 2023 By Chun Han Wong in S

0
40 4244 46485052 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38

week

Updated Nov. 23, 2023 11:44 p.

Description of the Situation

2019/20 2021722

2022/23 ——e— 202324

What about Italy?
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DATABASE USED

* In ltaly each child aged 0-14 years is enrolled with a FPs working for g
the NHS. The enrolment is based on the child’s house proximit 7w Since 2004
the FPs ambulatory. FPs are the gatekeepers for secondary care an
visits and examinations are free of charge at the point of delivery &175 FPs
Sﬂ.462'324 children

* An organised network of > 400 FPs established in 1927 i
collect information to be used for clinical and epidemi
research l

*
All FPs use the same software in their pn& 2
(~ 70% of Italian FPs)
=P Prospective Studies

=P Studies with routinely cted electronic
medical records

| practice

AAAAAAAA

3% of the Italian pediatric population

Missione 4 e Istruzione e Ricerca
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prescriptions
diagnose
well child visits + Iii-il :
demographic

erinatal info
P o

antrophometic @
info

socio economic index I

Sub Set

. T
h-wosplta ization

mmunization

COVID-19
swab
registry

Missione 4 e Istruzione e Ricerca
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RESULTS Weekly incidence of pneumonia episodes in children < 14 ofidgefrom May 2022 to
December 2023. Pedianet, 20225202
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Missione 4 e Istruzione e Ricerca
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RESULTS The identification of a surveillance model for pneumonia in pediatrics

Primary care* vs Primary care* + FSE pneumonia incidence rate t eries'per 1 000 000 person-week

10

2022

9 2019
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Pertussis outbreak in neonates and young infants across

Public health interventions, including maternal BEWA ]zfnuary to May 2024: implications for vaccination
immunisation, vaccination of infants ... are critical for Stratles

reducing the burden of pertussis and preventing further —umsuerss
mortality

oracas®®", Chiara Albano*, Laura Petrarca®, Marco Maglione®, Luca Pierri’ , Maurizio Carta®,
Venturini** , Maia De Luca* , Danilo Buonsenso* , llaria Brambilla® , Vania Giacomet'* , Andrea Lo
N ,_Fa io T'ﬂjd.ulh’ . F_Iqudin_(_ﬁolqu]_bnf-" ._Alfrpdp Gl_l_gli!'_m'-f

Euro Surveill. 2024 Jun;29(23):2400301.

FIGURE 1

Distribution of hospitalised pertussis cases aged 0-24 months at 11 participating centres, Italy, 1 January-10 May 2024
(n = 108)

inated during
5.7%

o ; ] 0.0% vaecination 20.8% FEDERICO I
Milan 1 0 0.0%

Florence 1 10 9-2%

Rome 3 i 7% B. Vaccination status

Naples 3 49 -37

Palermo 2 32 9.85 0% 7

Total 108 ‘Lw‘

Lo%

0%

0%

Gradient of hospitalised cases

1%

o%

Mot aligible forwadcination  Eligikble for vaccination bt Vaccinated w1 dose

nod vaccinated 3z dO5eE
The shading of the left bar indicates an increasing gradient of hospitalised cases from the north to the south of Italy. 3 dases
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Database Pedianet (Family paediatricians)
Network TIPNET (National Paediatric Intensive Care
Network of INF-ACT/SIS-NET hospital centres

Possible studies:

RSV epidemiology after introduction imab. Comparison between Regions Y/N. Outcomes:
- Aggregated data medically at d\ ER and hospitalized in the Network of INF-ACT/SIS-
|

NET centres (Common Data inition already available UNIPD to be shared)
.

Epidemiology and bron hiox rofiles, VAP, necrotizing pneumonia, PICU/NICU infections
(TIPNET - Retrospecti ‘@ DrJspective)

etrend et al (Pedianet - Retrospective)

Flu vaccination

Focus on sepsi
Prospective)

ediatric patients (Network of INF-ACT/SIS-NET centres - Retrospective and
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The clinical and diagnostic network from the Cascade Open Call that will potentiate the existing one

S-NET CENTRESs

INF-ACT CENTRESs
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