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Animal viruses with Animal-to-human Amplification by

high host plasticity spillover of human-to-human
viruses transmission
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Dr. Antonio Parisi

La minaccia silenziosa: come le zoonosi stanno ridisegnando il futuro della salute globale

#ForumRisk20 Spillover and pandemic properties of zoonotic viruses 00D
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La Rete degli Istituti Zooprofilattici Sperimentali (IZS)
supporta il Servizio Sanitario Nazionale (SSN) nei settori di:
esanita pubblica veterinaria

esicurezza alimentare

*sorveglianza delle zoonosi

ricerca su malattie animali ed emergenti

eprevenzione delle minacce di origine animale e alimentare

E costituita da 10 Istituti distribuiti sul territorio nazionale,
ciascuno con competenza su specifiche Regioni ma integrati
in un sistema unico e coordinato.
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Il valore aggiunto della Rete degli 1ZS

*Capillarita territoriale: presenza in tutte le regioni.
*Eccellenza scientifica: laboratori accreditati, ricerca avanzata,
innovazione tecnologica.

*Interdisciplinarita: integrazione tra veterinaria, microbiologia,
epidemiologia, genomica, ambiente e alimenti.

*Approccio One Health: tutela congiunta di salute umana,
animale e ambiente.

*Resilienza nelle emergenze: capacita di risposta rapida e
coordinata.

#ForumRisk20
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Stage
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Transmission
to humans

DV CHIEN ENRAGE; exclusive

— w Only from
human agent humans
CHAPITRE XXXV P
Stage 4: 3 ¢ 3 From animals
) long outbreak ( n w w or (many cycles)
/r///,,,/,,,/,,, i AT
\KK »))
\ Stage 3: From animals
limited or (few cycles)
outbreak humans
Stage 2:
primary Only from animals
infection
Stage 1:
agent only None
in animals

Rabies Ebola Dengue HIV-1 M

#ForumRisk20 Origins of major human infectious diseases

Vol 447j17 May 2007jdoi:10.1038/nature05775

00D



o —
17\

Forum Risk Management

IZs

istituto zooprofilattico sperimentale

AREZZO FIERE E CONGRESSI

_ 2005.2025

™ w H H ita % ‘ p
\ // sanita® salute | dello puglia e della bosilicote
Vector Disease caused Type of pathogen
Chikungunya Virus
A S S i Dengue Virus
lymphatic filariasis, malaria, yellow fever, . . . . .
R Valley Fover; Wost e fever Aedes Lymphatic filariasis Parasite
# Rift Valley fever Virus
mbi i el Yellow Fever Virus
onchocerciasis, human African . .
trypanosomiasis . Zika Virus
= Mosquito o .
Lymphatic filariasis Parasite
Anopheles  Malaria Parasite
e O'nyong'nyong virus Virus
b Japanese encephalitis Virus
Culex Lymphatic filariasis Parasite
West Nile fever Virus
oo Aquatic snails Schistosomiasis (bilharziasis) Parasite
Culicoides flies Oropouche fever Virus
e g s Blackflies Onchocerciasis (river blindness) Parasite
et dgathad P ) A R, Fleas Plague (transmitted from rats to humans) Bacteria
W mucocutaneous and visceral) TU ngia s iS ECtO pa ra Site
. . Typhus Bacteria
Lice
RISK BURDEN MORTALITY Louse-borne relapsing fever Bacteria
80% of the world's population is 17% of the global burden of Over 700 000 deolhsI ClS Sandflies Leishmaniasis Parasite
at risk of one or more vectorborne communicable diseases is due fo Couserﬁ by vectorborne diseases Sandfly fever (phlebotomus fever) Virus
N vector-borne disease annua Y - - -
disease ) vEEeReEno iRz Crimean-Congo haemorrhagic fever Virus
Lyme disease Bacteria
. . olpe . Relapsing fever (borreliosis) Bacteria
Malaria causes an estimated 249 million cases globally, and results in ks o .
Rickettsial diseases (eg: spotted fever and Q fever) Bacteria
more than 608 000 deaths every year. Most of the deaths occur in Tick-borne encephalitis Virus
. Tularaemia Bacteria
Ch I I d ren u nd er th ea ge Of 5 yea rs Triatome bugs Chagas disease (American trypanosomiasis) Parasite
Tsetse flies Sleeping sickness (African trypanosomiasis) Parasite

#ForumRisk20

ﬂ u www.forumriskmanagement.it
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GLOBAL VECTOR N
CONTROL RESPONSE o applca e
2017-2030

(@) totrn  TDRB)E= Global distribution of nine major vector-borne diseases: malaria, lymphatic filariasis,
dengue, leishmaniasis, Japanese encephalitis, yellow fever, Chagas disease, human African
trypanosomiasis or onchocerciasis.

#ForumRisk20 000
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Global burden

Zoonoses represent a major global public health burden, accounting for over
200 known diseases and a large share of emerging infections worldwide.

IZs 25-28 NOVEMBRE 2025
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Diseases ordered by Diseases ordered by
prioritization's results number of burden studies

Alveolar
Echinococcosis

uman African
Trypanosomiasis

o ' _ s

A24 A
| viasana B B | | | [Malakobisabii S

#ForumRisk20 The global burden of neglected zoonotic diseases: Current state of evidence  OneHealth 17 (2023) 100595 ﬂ °
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The burden of foodborne
diseases is substantial

a

IZS
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Every year foodborne dlseases cause:

33 mtllion

healthy life years lost

almost

#in10

people to fall ill

Foodborne diseases can be deadly, especlally In chlidren <5

. . Children account for
420000 M 1/3

of deaths from
deaths foodborne diseases

FOODBORNE DISEASES ARE PREVENTABLE.

HSatoFood | ity @ World Health
Source: WHO Estimates of the Global Burden of Foodborne Diseases. 2015. Organlzat|on

| 2005.2025
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For some samples, the laboratory
is able to isolate an agent

In some cases, laboratory
tests are performed

Some sick people
consult a doctor

Some people develop
an illness

® O
People exposed to
contaminated food

www.forumriskmanagement.it
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World Population Prospects 2024
Summary of Results
July 2024 . https://www.un.org/development/desa/pd/ . #UNPopulation

The world’s population is likely to peak within the current century. The world’s population is expected to continue
growing for another 50 or 60 years, reaching a peak of around 10.3 billion people in the mid-2080s, up from 8.2
billion in 2024.

After peaking, it is projected to start declining, gradually falling to 10.2 billion people by the end of the century.

#rorumRisk20 00D
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2030

Crescita della popolazione urbana
Oggi piu della meta della popolazione mondiale vive in citta,
cambiando profondamente il modo in cui viviamo e lavoriamo.

Opportunita e sfide urbane
L'urbanizzazione porta nuove opportunita economiche e sociali,
ma anche problemi come inquinamento e gestione delle risorse.

Importanza delle citta sostenibili
Citta sostenibili sono essenziali per affrontare le sfide ambientali e
garantire un futuro migliore alle comunita urbane.

Percentage urban City population
W 80-100%
60-80% " .10 million or more
40-60% ' 5 milkon to 10 milkon
W 20-40% @ 1 milkon to 5 million

0-20%
No data

Data source: World urbanization Prospects: The 2018 Revision

#ForumRisk20 United Nations, Department of Economic and Social Affairs, Population Division (2018). £ 1G] > |

World Urbanization Prospects: The 2018 Revision, Online Edition.
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One blllion people cross through International borders each year. This Includes
350 million travelers arriving In the United States through more than 300 points of entry.
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The international commercial air network in (a) 1933
and (b) 2010.

#ForumRisk20 Giulia Pullano. Human mobility and epidemics. Santé publique et épidémiologie. Sorbonne 00D
Université, 2021
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Tracking the international
spread of SARS-CoV-2 lineages |
B.1.1.7 and B.1.351/501Y-V2 0 :

with grinch
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France

Netherlands
India

Italy
Israel
Luxembourg

South Korea
Brazil

Spain
Pakistan

Jamaica
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Singapore 4

— w
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Denmark
Portugal
Finlanc
Australia 4
Sweden |
Germany
Norway
Canada { —
Oman { o
Lebanon { —

d.  Spanb €.e Week 39: 2020-09-20
Greece Week 46: 2020-11-08
ngm'qg Week 49: 2020-11-29
Portugal Week 50: 2020-12-06
Rolurkey Week 51: 2020-12-13
Cyprus Week 52: 2020-12-20
Ireland No variant recorded

g

Swédén

India

.
Hong Kong 4

Switzerland
New Zealand

.
United Kingdom 4

Lithuania

Netherlanos
Pakistan
Benmark
Hungary
Switzerland
Ngoa
ina Count

Russia 76

Slovakia 14
Albania ?
Moldova 6

Malta jum

Ukraine -3
Israel
Austria -1

Latvia
Czech Fjemubllc Not reported
amai v
ﬁ'or\avlgi == Reported
Morocco

0 20000 40000 60000 80000 100000 120000
Total Number of Passangers

#ForumRisk20 Wellcome Open Research 2021, 6:121 1G] >
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55% | 45% 38.5 anni
Casi* Maschi | Femmine* Eta mediana*
Casi autoctoni Casi importati

Dengue is the most prevalent
viral  infection  transmitted
by Aedes mosquitoes.

More than 3.9 billion people
in over 132 countries are at
risk of contracting dengue, with
an estimated 96 million
symptomatic cases and an
estimated 40 000 deaths every
year.

Casi per Regione/PA

di segnalazione

#ForumRisk20 www.epicentro.iss.it/arbovirosi/js/arbo.html#tdengue £1@] > |
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THE MIGRATION OF ANATOMICALLY MODERN
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Tvidence from fossils, aacient artefacts and genetic analyses combine 10 tell a compelling story

ATLANTIC
(ROSSING

Elombos (aves
(south Alrica) |

T ssutes jusng 0wt 25 priawe candidates for the human exodus
out of Alrca, A soithesn route woskd Bave taken cur amcestees
from theis base i easten sub-Sabacan Alfica 205 the Sshara
desert, then Brough Sinai a0d Mo the Lewsnl. An alternative
scathesn toote ey have charted 2 path fron Djibosti of Erties
in The Hotn of Alrica across the Eab el-Manded strail and into
Yesmen 204 aivend the Arabian penimsula. The plassibdity of
these tw foutes a5 gaseways cat of Alrica has been stufed as
part of the UK's Natwal Frviecment Research (ouncl's

fa Hien Gave and
Batadomba (ena Cave
(s Lanka)

Klasies Rives
(South Atria)

“Eaviscamental Factees i the Chusaclogy of Humn
fvonton s Dspersal (iFOHD)

During the List ie age, from about 50,000 1o 11,000 years
490, 560 levels diopped 25 the ke sheets grew, expasing hnge
swathes of and mow submerged under wates 304 conoectiog
1egicns now separated by the ses. By econstiucting ancient
sharelines, the EFCHED team found that the Bab - Wandeb
suad, Row 2round 30 kiometres wide od cae of the word's
busiest shipping Lanes, was then a natow, shallow (hasnel

RE 2025

2005-2025

(Savawak)

PACIFIC COASTAL
ROWTE

ATLANTIC (ROSSING

iiaglon Speings e
) | (u(u.;;)n-u |
one ~13k |

{Mexico)

= Flow of gents around globe
e R85 Of MigrAGON
== Atemative/contested routes {

_Nmmmod«nmn 4

@ 10,000 years ago ‘\,

Early humans may Bave taken this southein foute out of Aia.
The northern foute appears easet, especially given the team’s.
that the Suer basin was diy during the bist ice age. But crosung the
Sabara desert &5 0o small matter, EFCHED scientist Simmn Amitage of
the Royal Holloway University of London B Seund some chaes 35 to
hew this might Bave been possible. Ouring the past 15,000 years,
Nt Alrica has expesienced abiupt switches between dy, arid
conditions and a bumid cimate. Dusing the longes welter periods
hege Likes existed in both (had and Libya, which weald have

¢ Monte Vesde
- r (Chile)
povided 3 “bomid comidor xross the Sabara
Armitage has discovered that these lakes weve present aoond
10,000 yeats a30, when there is abundant evidence loe buman
occupation of the Sahara, a5 well as around 115,000 years ags,
e our ancestors lirst made focays ks Issael. # i unknown
whether anathes humid corridor appeared between abeut 65,000
and $0,000 years 390, Bie mast likedy time frame for the buman
exedus. Moreoves, accumulating evidence b ponting ¥ the
southetn reute 35 the most kel jumping-off point

000
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Climate change is already impacting health in a myriad of ways, including by leading to death and iliness
from increasingly frequent extreme weather events, such as heatwaves, storms and floods, the disruption

of food systems, increases in zoonoses and food-, water- and vector-borne diseases, and mental health
issues.

#rorumRisk20 00D
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RO0ra virus » Hanlawrus diISeases w
~: Chikunginya " qemvirus Infection Dengue
A ABL Ebola Cas!roentems « Enterovirus infection BHF :

Cocoliztii » ~Arboviral dlsease CCHF s~

: EEE BFD,, HM0 =, COVID-19 > **Avian influenza”
— Encephalm AH " Gas w=w_ = Djarrhoea

: Common Cold &7

=5 Aseptic meningitis -

Vector-borne

Precipitation ]

_RMSF = Escherichia coli“p Ari
STI »‘“*Vlbnosns e =3 BCFE
" ellulilis  Sin deesse opip Buruli ulcer Q FeV_
HGS - BOtUllSl‘n Impetigo Leprosy -J&“

Shsy D"” maparaas Sanies

Gonorrhea Dlaﬂhea ~%= Chiamydia o=

Listersosts s b

. V. Veningiis- Bacteria
| Rickettsial diseases Chalera
@ Airborne
.l"’s' :“--:“i ;E)rgex-.ln --Er I)(;n Lepsdopter .". Tr‘ch‘ne"()s's ..'.A.. Lariasis ——= - Py Butes
o T pg UP l' 0. _Scables FBSC!(?I!?S:IS An'mals

7% Waterborne

Floods it

Drought -
@ Direct contact

Storms

Wed Diarrhea Cutaneous leishmaniasisendolimax Cryptospor dc),_' Babesmsns Ga
Acanthamebiasis Cydosporiasis  Amoebiasis

Blastocystosis i BalantidiasisChagas duseaseprotozoans

as-mEncal 0~ N~

@# Food-borne
@q Natural cover change :

= ] N Alergc diseases :.:,:r.-;, '1:"...1 aergens k(v‘ L der va itls. “‘T_” e ””;\ or “yhtocs plants
@ Ocean climate change % NSP Ciguatera ™ ASPResplratory prob!ems DSP PSP

' 99@ Unspecified
&) Fires 9 Unsp Gastrointestinal infections _ CO"kU”Cl'V"'S ks L B
&9 Heatwaves ® Eye infections ™ Encephalitis "~ Asthma_ ID UﬂSpEleEd
90 Sea level '

#ForumRisk20 Mora C et el. (2022) Over half of known human pathogenic diseases can be aggravated by climate change. € (©) (3

Nature Climate Change https://doi.org/10.1038/s41558-022-01426-10
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Taking a Multisectoral, One Health Approach:

lA Tripartite Guide to Addressing
Zoonotic Diseases in Countries

a
"9 analysing stake™

i
"fra st 'Uctu,e

(06 éﬁ‘ World Health
rosaae NS¢ Organization

#ForumRisk20 00D
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ONE HEALTH HIGH-LEVEL EXPERT PANEL

Sizs

v

FROM RELYING ON
RESPONSE TO REDUCING
THE RISK AT SOURCE

OHHLEP whitepaper/Opinion piece

Most human infectious diseases, especially recently
emerging pathogens, originate from animals, and ongoing
disease transmission from animals to people presents a
significant global health burden.

Recognition of the epidemiologic circumstances involved in
zoonotic spillover, amplification, and spread of diseases is

essential for prioritizing surveillance and predicting future
disease emergence risk.
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Actions to identify threats and
reduce risk of spillover

Risk

reduction

activities

Understanding
infection dynamics in
the natural host and

environment

Addressing the

anthropogen

drivers of disease

emergence

ic

Integrated
surveillance

25-28 NOVEM

BRE 2025 "\
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Zoonotic
Spillover

Preparedness-Response

Actions to limit spread
in human population

Laboratory
diagnostic

®

Surveillance and
Epidemiological
investigation

Healthcare
surge capacity

R&D Vaccines and
therapeutics

Management of
long term impacts

weansumod

#ForumRisk20
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Pillars of
action

Effective locally adapted
sustainable vector control

)

Strengthen
inter- and
intra-sectoral
action and
collaboration

® ©)

Engage and Enhance
mobilize vector
communities surveillance
and
monitoring
and
evaluation of

@

Scale up and
integrate
tools and

approaches

Enabling factors

Country leadership

Advocacy,
resource
mobilization

interventions

and partner
coordination

Foundation policy and
normative
G I_o BAI_ VECTO R Increase basic and applied research, and innovation support
<—
CONTROL RESPONSE
2017-2030 GOALS MILESTONES TARGETS
2020 2025 2030

By at least 30% By at least 50%
By ot least 40%

In all countries
without transmission

in 2016

0 u www.forumriskmanagement.it

By at least 75%
By at least 60%

In all countries

Reduce mortality due to vectorborne diseases globally relative to 2016

(@) toatestr  TDRB)EZ5

Reduce case incidence due to vectorborne diseases globally relative to 2016 By at least 25%

Prevent epidemics of vectorbormne diseases*

#ForumRisk20
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G Macro Obiettivo n. 6 “Malattie infettive prioritarie”
// ’ // ,. //// ,. specifici interventi per rafforzare misure volte a migliorare la
. ,.,f////J/(:f?/f' // (et o Scltlrr /( capacita del sistema sanitario di rispondere ad un eventuale
Direzione Generale della Prevenzione Sanitaria Situazione di crisi, nonche a proseguire [limpegno nei

programmi di prevenzione delle malattie infettive, avviandone
di nuovi se opportuno, garantendone applicabilita e

Piano Nazionale della sostenibilita non solo nellambito delle malattie infettive in
generale, ma anche delle Malattie Trasmesse da Alimenti, da

Prevenzione Vettori e delle zoonosi.
2020-2025

#rorumRisk20 00D
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s * big data analytics
o . * artificial intelligence
* the Internet of Things
e geographic information systems
* remote sensing
* molecular diagnostics
e point-of-care testing
* Telemedicine
 digital contact tracing
e early warning systems

IZs
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* real-time monitoring

e prediction of outbreak risks

e early anomaly detection

* rapid diagnosis

* targeted interventions during outbreaks

#ForumRisk20 Zhang L, Guo W, Lv C. Modern technologies and solutions to enhance surveillance and response systems €9 (©) (@

for emerging zoonotic diseases. Sci One Health. 2023 Dec 12;3:100061. doi: 10.1016/j.s0h.2023.100061
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@ vECTOR-BORNE DISEASES

(The many projected futures of dengue

& Projected dengue distribution for 2050 b Projected dengue distribution for 2085

-

e

Potential dengue
distribution for 2050

B Contraction

Probability of dengue
transmission

2 1
Expansion .
Il table absence
I Stable presence - 5

#ForumRisk20 The many projected futures of dengue 600D
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«The pandemic has taught us that weakness in data and information systems present added and enormous
challenge to decision makers.». Data deficencies have serious conseguences for people’s lives.

Liu Zhenmin, Economic and Social Affairs- United Nations

20A
20C
198

-Dec 2020-Mar 2020-Jun 2020-Sep 2020-Dec 2021-Mar 2021-Jun () aepben
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Investimento 1.3.2: Infrastruttura tecnologica del Ministero della Salute e analisi
Dipartimento della salute umana, della salute ——. == dei dati, modello previsionale per la vigilanza LEA

animale @glell'ecosistema (One Health)r.e_rdel N, == Sub-investimento: 1.3.2.1 quater - Sviluppo della Piattaforma informatica

rapporti internazionali ‘A 1 dedicata ai dati di Epidemiosorveglianza che riguardano la sanita animale, la
" sicurezza alimentare e |'ecosistema.
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