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Infectious disease in an era of global

change

_-_

Post-Columbus contact and
European colonization:
smallpox, measles and other
diseases (fifteenth to
eighteenth century)

+

Classical antiquity trade and war:
Antonine plague (second century)
Plague of Cyprian (third century)
Justinian plague (sixth century)

+
Transatlantic slave trade

and European colonization:

F falciparum malaria
(sixteenth to nineteenth
century)

__.__

International air trawv
SARS epidemic
(2002-2004)

UNIVERSITA DEGLI STUDI DI MILANO
FACOLTA DI MEDICINA E CHIRURGIA




"Plague of Athens” (Typhoid fever?), 100,000 deaths, 430-427 BCE
"Antonine Plague " or "GalenPlague” (Smallpox), 5 milliondeaths, 165-180 CE
‘Justinian Plague” (Yersinia pestis) 30-50 million deaths, 541-542 CE

Japanese Smallpox Epidemic, 1 million deaths, 735-737CE

N

“Black Death " | Yersinia pestis), 200 million deaths, 1347-1351 CE

| Smallpox, 56 million deaths, 1520 CE
18th Century Great Plagues ( Yersinia pestis), 600,000 deaths, 1700 CE

The Third Plague(Yersinia pestis), 12 million deaths, 1855-1960CE
Russian Flu (H1N1 Virus),

17th Century Great Plagues (Yersinia pestis),
3 million deaths, 1600 CE
Cholera 6 outbreaks, 1 milliondeaths, 1917-1923 CE

Yellow Fever (Yellow Fever Virus), 100,000-150,000 deaths,
late 1800s

ISpanish Flu (H1N1 virus), 40-50 million deaths, 1918-1919 CE |

Asian Flu (H2N2 Virus). 1.1 million deaths, 1957-1958 CE
Hong Kong Flu (H2N2 Virus), 1 million deaths, 1968-1980CE

Swine Flu (HIN1(A/HIN1 Virus), 200,000 deaths, 2009-2010 CE

MERS (MERS-Cov Virus), 850 deaths, 2012 CE-present

Ebola [Ebola Virus Disease (EVD) or Ebola HemorrhagicFever (EHF)], 110,200deaths, 20142016 CE

COVID-12 (SARSCoV-2 Virus) > 5.93 million deaths*, 2019 CE-ongoing I
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Antonine Plague Entire Roman Empire

430 “Plague of Athens” Firstidentified pandemic
Origin: China BCE Greece/aastern Mediterranean
165 Origin: sub-Saharan Africa (south Ethiopia)
Justinian Plague Entire Roman Empire 541
Origin: China
—

20 "Black Death"”
e Origin: China

Syphilis Americas/Europe

. _ 1494
Origin: Americas

bercalosis Pandemic inthe Middle Ages
20.000-15.000 years ago, for the first time,
the common ancestor of modern strains appeared
ueyzahuatl {Variola major) Americas/Europe
Origin: Americas
2nd Cholera Pandemic western Hemisphere
Origin: India

1832

Acute hemorrhagic conjuntivitis pandemic
Oirigin: Ghana 1969

SARS pandemic
"Spanish” influen

Chikungunya pandemic

jgin: China Origin: first identified in
Additional pandemics 1957, 1968, EUIS Wanzania 1952 2019
Origin: China 2015
Ebola West Africa epidermi i
origin:Ebola River Democratic

HIV/Aids pandemic ongoing H1IN1"swine flu® Zika pandemic

Origin: Democratic Republicof Origin: Mexico Origin: Zika SARS-CoV-2 pandemic
Congao ~ 1920 when HIV Forest Uganda.

Origin: China

Republic of Congo

crossed species from
chimpanzees to humans
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Vitiello L, et al. J Clin Med 2022; 11:1960



b
4
& 3 1.0
g
g 7
= 0.5
T _
=5 1
23 0.0

1970 1980 1990 2000 2010 2020

1970 1980 1990 2000 2010 2020

T

.E 1 1
& 25 | 10.0 |
3 | |
2 = 20 i |
c o : 7.5 |
52 15 ! !
ST ! 5.0 i
E ’g 10 1 1
= I
Sc o i 2.5 |
2 £ |

SE 0 ! 0.0 ,

1970 1980 1990 2000 2010 2020 1970 1980 1990 2000 Z010 2020

E 4 !
—_ 1
— 1
= 1.0 |
= 1
g 3 1
", 1
= i
=3 0.5 / .
[=8 F 1
=

m

E ]
: 1

1970 1980 1990 Z000 2010 2020

0 1
1970 1980 1990 2000 2010 2020

World
e Egst Asia and Pacific

Europe and Central Asia
s W) idd le East and Morth Africa

Sub-Saharan Africa
| atin America and Caribbean
M orth America

Deaths from major
epidemicsilog)

d

Baker
20H

Disability-adjusted life years
(billion)

Q -
= Emerging Pt @ E
- i A 0=
wo— | ™= Re-emerging = — 2=
2 3 g s S
o 3
o . k- kt = k. £
D = [ _D. '_5 o
3 & P vy D —
u € wn
1 % 5 3 = 57 2 3
i o U = >
=
i = ‘ ‘ |
== I
[ I I I |
2000 2005 2010 2015 2020
Year

[

0 j
1990 2000

Eetal. N

Disease category

MTDs and malaria

Diarrhoea and lower
respiratory tract

infections
2010 2020
ature Rev Microbiol 2022;20:193-
| [ F [l



The global international air travel network

(Recent) increasing connectivity
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Scoping future outbreaks: a scoping

Jonkmans N, et al. BMJ Global Health 2021:6:2006623.

review on the outbreak prediction of the -

‘ WHO Blueprint list of priority diseases ‘

Box1 2018 WHO Blueprint list of priority diseases

>Ebola virus disease: the Ebola virus outbreak in West Africa in
2014—2016 primarily affected Sierra Leone, Guinea and Liberia.
This outbreak caused 28 639 deaths, a loss of 2.2 billion dollars,
a substantial loss in private and public sector growth, agriculture
production, food security concerns and restrictions of movement,

goods and services. " !
>=Zika virus disease: Zika virus has infected millions in the

Americas since 2014 and has caused an increase in medical sequelae

in some populations (congenital disease, Guillain-Barre) as well as
socioeconomic disparities.””

=River Valley fever (RVF): RVF outbreaks in South and Eastern
Africa impacted the economy and public health of multiple countries,
leaving behind long-term societal consequences.”™

=| assa fever: Lassa fever, a severe haemorrhagic fever
transmitted through rats, is estimated to infect millions in West
Africa each year, with 20% of those patients experiencing severe
multisystemic disease.”
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>Nipah and henipaviral disease: Nipah virus, discovered in 1998,
is isolated to Malaysia, Singapore, Bangladesh and India. However,
Nipah continues to pose a significant threat as a bat-based zoonosis
with yearly spillover events, significant morbidity and case fatality
rates of up to 100%."®

>Cnmean-Congo haemorrhagic fever: CCHF, a widely distnbuted
tick-borme zoonosis, infects domestic and wild vertebrates as hosts,
resulting in severe human disease and high mortality, and poses a

Gﬂﬂii%ﬂﬂd threat to central Africa, South-Western Russia and central

=Severe acute respiratory syndrome (SARS) due to SARS-
oV-1: a coronavirus causing SARS emerged in 2003 and rapidly
read from Southeast Asia to Canada. SARS causes severe atypical
neumonia, Iea;:lﬂing to high morbidity, mortality and major economic

>=Middle East respirato ndrome (MERS): another coronavirus,
MERS-CoV, emerged in the Arabian Peninsula in 2012 and has been
found in Europe, North America and Asian countries with a mortality of
about 30%.”

>=Disease X: disease X is a term used to ‘enable cross-
cutting R&D preparedness that is relevant for currently unknown
diseases’.!" Disease X was included to stimulate research into

emerging pathogens, before their formal discovery.
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Urban expansion and
land-use change lead
to novel human-wildlife
Interactions
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Improved
health-care
access

Poor sanitation and
high population density
increase spread of
enteric infections

Aedes aegypti and Aedes
albopictus adapted to
urban settings, breedin
standing water

Anopheles spp. less
adapted to urban
areas, possible
declines in malaria

Baker RE et al. Nature Rev Microbiol 2022;20:193-205¢




What are the drivers of tropical deforestation? Sl

Nearly all of global deforestation occurs in tropical and subtropical countries. 70% to 80% is driven by conversion of primary forest
to agriculture or tree plantations. Shown is the breakdown of these drivers averaged over the years 2005 to 2013.
Further observations since 2013 suggest that drivers have not changed substantially over this period.

. African b(?ef 41% of deforestation .
215,000 ha per year 2.1 million hectares per year B Africa 2 million hectares
4% of deforestation g g .
is driven by pasture expansion for beef B Asia
Asian beef
(excl. Indonesia) Nearly one-fifth (18.4%) of deforestation I Latin America 1.8M
70,000 hn.? B ?50.900 hectares per year _ . B Brazil
1.4% is driven by cropland expansion for oilseeds. 1.6M
{ y This is dominated by soybean and palm oil. . Indonesia :
Latin American
beef (excl. Brazil) 13% of deforestation 1.4M
582,000 ““ 680,000 hectares per year :
11% is driven by expansion of tree plantations
Braitlian béas into native forest for paper and wood. 1.2M
1.2 million ha
24%
— Indonesian oilseeds (mainly palm oil) M
- account for 6.4% of deforestation
- Indonesian tree plantations account for 4% of deforestation 800k
[[E— 9.6% B
49%9kha
7
8 9"“’ 5.6% 400k
288kha 3.6%
184kha
- . s -
58kha
25kha
_ ssss——— ()
Beef Oilseeds Forestry Cereals Vegetables, Rice Other crops Sugar Plant-based
(paper, wood) (excl. rice) fruit, nuts fibres

Data source: Florence Pendrill et al. (2019). Deforestation displaced: trade in forest-risk commodities and the prospects for a global forest transition.

OurWorldinData.org - Research and data to make progress against the world's largest problems Licensed under CC-BY by the author Hannah Ritchie.



ARTICLES

A large focus of naturally acquired_Plasmodium knowlesi
infections in human beings -

Balbir Singh, Lee Kim Sung, Asmad NMatusop, Anand Radhakrishnan, Sunita S G Shamsul, Janet Cox-Singh, Alan Thomas,
Dawvid J Conway

Findings Adl 2 sequences W e phylogenaetically
indistinguishable from those of|P Kknowlesi, & malaria parasite

SOWHWSM of long-tailed macagque monkeys, but were significantly

other malaria parasite species. By PCR assay.

. hereas none was positive for P malariae.

al'lu‘ Maﬁ’ab. Y= rasmes in human ernvthrococytes were difficult to

G ‘. b‘dagw. dlStIﬂgUISh from P omalariae by microscopy. Most of the

& Locrlere S P knowlesi infections were in adults and we did not note any

= clustering of cases within communities. P knowlesi infections
e Trrris were successtully treated with chloroguine and primacguine.

‘- '> J o Fapriicls
Sezrvher Kanowiir Flesore Interpretation MNaturally acquired P knowlesi infections,
B misdiagnosed by microscopy mainly as P malariae,
& Debrrk .

< = accounted for owver half of all malaria cases in our study.
SARAWAK T Morphological simiilanties between P Rhowlesl and P maarnae
necessitate the uwuse of molecular methods for correct
identification. Further work is needed to determine whether
INIIONLESTA humz}n P kKnowlesi infections in the Kapit {:Il'visi-r::rp are
acguired from macague monkeys or whether a host switch to
human beings has occurred.

Lancet 2004 363: 1017-—-24
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THE LANCET
Global Health

-

Outbreak of human malaria caused by Plasmodium simium in @"} ()

the Atlantic Forest in Rio de Janeiro: a molecular -

epidemiological investigation Lancet Glob Health 2017,
5:e1038-46

Patricia Brasil*, Mariano Gustavo Zalis*, Anielle de Pina-Costa, Andre Machado Siqueira, Cesare BiancoJdnior, Sidnei Silva,

André Luiz Lisboa Areas, Marcelo Pelajo-Machado, Denise Anete Madureira de Alvarenga, Ana Carolina Faria da Silva Santellj,

Hermano Gomes Albuquerque, Pedro Cravo, Filipe Vieira Santos de Abreu, CassioLeonel Peterka, Graziela MariaZanini, Martha Cecilia Sudrez Mutis, m
Alcides Pissinatti, Ricardo Lourenco-de-Oliveira, Cristiana Ferreira Alves de Brito, Maria de Fatima Ferreira-da- Cruz, Richard Culleton,

Claudio Tadeu Daniel-Ribeiro
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Figure 1: Historical series of autochthonous malaria cases in the state of Rio de Janeiro, Brazil, from
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EBioMedicine 2 {2015) 1186-1192

Contents lists available at ScienceDirect

EBioMedicine

journal homepage: www . .ebiomedicine.com

Research Paper

Natural infection of Plasmodium brasilianum in humans: Man and @Cmswﬂc
monkey share quartan malaria parasites in the Venezuelan Amazon

Albert Lalremruata @, Magda Magris P, Sarai Vivas-Martinez 9, Maike Koehler ?, Meral Esen <,
Prakasha Kempaiah “, Sankarganesh Jeyaraj <, Douglas Jay Perkins €,

Benjamin Mordmiiller 2, Wolfram G. Metzger &P-*

= Institure of Tropical Medicine, University of Tiibingen, Tilbingen, Gernmainy

b Servicio Aurénomo Centro Amazdnico para la Investigacién y Control de Enfermedades Tropicales ‘Simdn Bolivar' {SACAICET), Puerto Ayacucho, Estado Amazonas, Venezuela

< Center for Global Health, Depairtment of Internal Medicine, University of New Mexico School of Medicine, Albuguergue, NM, USA
4 cdaredira de Salud Piiblica, Escuela de Medicina Luis Razertd, Universidad Central de Venezuela, Caracas, Venezuela

EBioMedicine 2 (2015) 1023-1024

Contents lists available at ScienceDirect

EBioMedicine

journal homepage: www.ebiomedicine.com

Commentary

Plasmodium malariae Malaria: From Monkey to Man? @Cmssmﬂc

Julian C. Rayner

Malaria Programme, Wellcome Trust Sanger Institute, Wellcome Genome Campus, Hinxton, Cambridge CB10 15A, United Kingdom



The Journal of Infectious Diseases

Asymptomatic Natural Human Infections With the Simian

Malaria Parasites Plasmodium cynomolgi and Plasmodium
knowlesi

Mallika lmwong,'2 Wanassanan Madmanee,Z Kanokon Suwannasin,2 Chanon Kunasol,Z Thomas J. Peto,2® Rupam Tripura, 23
Lorenz von Seidlein,??® Chea Nguon,? Chan Davoeung,® Nicholas P. J. Day,*? Arjen M. Dondorp,?? and Nicholas J. White?32

Results. Asymptomatic malaria parasite infections were detected in 1361 of 14732 samples (9.2%). Asymptomatic infections with
nonhuman primate malaria parasites were found in 21 individuals living close to forested areas; P. cynomolgi was found in 11, P. know-
Tesi was found in 8, and P, vivaxand P cynomolgi were both found in 2. Only 2 subjects were female, and 14 were men aged 20-40 years.
Geometric mean parasite densities were 3604 parasites/mL in P. cynomolgi infections and 52 488 parasites/mL in P. knowlesi infections.
All P. cynomolgi isolates had wild-type dihydrofolate reductase genes, in contrast to the very high prevalence of mutations in the

human malaria parasites. Asymptomatic reappearance of P cynomolgi occurred in 2 subjects 3 months after the first infection.
Conclusions. Asymptomatic naturally acquired P. cynomolgi and P. knowlesi infections can both occur in humans.

CASE REPORT Open Access

First case of a naturally acquired human infection
with Plasmodium cvynomolgi Malaria Journal 2014, 13:68

Thuy H Ta', Shamilah Hisam?, Marta Lanza', Adela | Jiram?, NorParina Ismail? and José M Rubio'”




Cryptic Plasmodium inui and Plasmodium fieldi Infections

Among Symptomatic Malaria Patients in Thailand

Chaturong Putaporntip,' Napaporn Kuamsab,' Sunee Seethamchai,” Urassaya Pattanawong, Rattanapom Rojrung,’ Surasuk Yanmanee,

Chew Weng Cheng,’ and Somchai Jongwutiwes'
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DISCUSSIOMN

Identifyving P inui and P fieldi infections among symptomatic

“malaria patients 1n T'hailand has expanded our knowledge of
zoonotic malaria beyond P knowlesi and P cyrnomolgi [@—9].
The integrity of diagnosing P inui and P fieldi has been reaf-
firmed by species-specific PCR, sequencing of recombinant
PCR products and deep amplicon sequencing, vielding con-
cordant results. Furthermore, laboratory contamination of P
inui and P, fieldi in human blood samples can be excluded by the
differences in the COX1 sequences from human- and macaque-
derived blood samples. Meanwhile, a spurious detection of
sporozoite-derived DMNA in the patient’s circulation without an
established infection is unlikely due to a scarcity of sporozo-
ites in circulation during the infection process. Therefore, to the
best of our knowledge, this is the first identification of naturally
acquired infections with P fieldi in humans and P inui among
malaria patients in Thailand.

Although we did not perform a systematic assessment, P irwi
was found in 19 patients, accounting for 0.45% of 4195 PCR-
positive individuals which is almost comparable with those
of P malariae (0.55%), P knowlesi (0.72%), and P cynomolgi
(0.5%2). The presence of P inui among malaria patients across
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Climatic change
Technological change
Transportation

Health care
Demographic change
Population growth and
land use

Urbanization

Ageing
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~" Pathogen
/ emergence \

Drrives range shifts for
reservoir species

Improved global
surveillance

Increased contact with
reservolr spec s

Depends on species

Imunosenescence affects
spillover risk

Fat hagen E"q.-'Cll.L.ItICII"I

Affects transmission and
susceptibility

YVaccination affects
dynamics

Fopulation numbers affect
evolution, birth rates affect
dymamics

Density affects contact rate

Ageing population increases
transmission

Affects the geographical range
of vectors

Alir transit and high-speed rail
affect pace and range of spread

Improved care reduces burden

Larger population travelling

Urban population more
connected

Possible larger burden

Baker RE et al.

Nature Rev Microbiol 2022:20:193-205




JAMA Health Forum.  /AMAHealthForum. 2022:3(9):€224062. [%

JAMA Forum
Living in an Age of Pandemics—From COVID-19 to Monkeypox, Polio, and Disease
X Pandemic Drivers

Zoonotic pathogens—such as those causing HIV, SARS, Ebola, monkeypox, and COVID-19—account
for 60% of all communicable diseases and 70% of novel ones. Zoonotic spillovers are more frequent

Lawrence O. Gostin, JD

and resulting outbreaks are spreading more rapidly? due to human behavior. As humans encroach on

wildlife environments at an alarming rate® for aﬂicultu re, natural resource extraction, and urban

expansion, ecosystems are destroyed and wild species are displaced and placed under stress.
Increased co-mingling of wildlife, humans, and livestock increases zoonotic spillovers. High-density

livestock operations and international traffickinJg of wild animals pose high risks. The accumulated
evidence suggests SARS-CoV-2 most likely originated at the Huanan Seafood Wholesale Market.
Anthropogenic climate change dramatically increases cross-species viral transmission because

global warming makes some habitats less habitable.* Species, harboring pathogens, migrate to
cooler latitudes, potentially across continents. Bats, in which scores of coronaviruses have been

identified, can travel long distances. Climate change also expands pathogen vectors to new
geographic areas, propelling mosquito-borne diseases.

Urbanization increases human population density, driving person-to-person spread of
pathogens, and rapid transportation and mass migrations pmp-a global outbreaks throughout the
globe. The World Bank estimates that 56% of the world's population—4 .4 billion people—live in

Hes—.and 70% will do so by 2050. Mass migrations driven by food insecurity, climate change, and

armed conflict are at all-time highs, with the International Migration Office estimating 281 million
international migrants in 2020, encompassing 3.6% of the global population.
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An unlucky situation
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Emergence of vaccine-derived poliovirus in high-income
settings in the absence of oral polio vaccine use

(W Linked global cases of poliovirus a cause of concern

Genetically linked vaccine-derived poliovirus type 2 has been detected in environmental
samples in three countries and in a case of paralytic poliomyelitis. Priya Venkatesan reports

In the USA, in July 2022, following
surveillance, the_New York State
Department of Health (NYSDOH)
reported a case of paralytic polio-
myelitis in an unvaccinated individual

confirmed that the VDPWV2 isolated
from the individual in Rockland
County was genetically linked to the
VDPV2 detected in the London (UK)
environmental samples earlier in the
yvear, aswell as to two Sabin-like type 2

isolates collected from environmental

in the area of Rockland County.
Initial sequencing by the US Centers
for Disease Control and Prevention
indicated that the case resulted from

VDPV2. Subsequently, on July 29, the
Global

Polio Eradication Initiative

samples in early June in both New

York and Greater Jerusalem, Israel.
The Global Polio Laboratory Network
reported that stool samples obtained
from the individval in New York
with paralytic poliomyelitis vielded
a VP1 sequence with ten mutations
from Sabin 2 that was genetically
linked to the sewage sequences from
Mew York (99-34% identity), and

In the UK, in June 2022, vaccine-
derived poliovirus type 2 (VDPV2) was
detected in several sewage samples
from north and east London taken
between February and May, 2022, as
part of routine surveillance. The UK
Health Security Agency (UKHSA) noted
that it is normal for a few vaccine-like
polioviruses to be detected each year
in the UK through surveillance, usually
from an individual vaccinated overseas
with the oral live-attenuated Sabin
poliovirus vaccine (OPV) who arrives
in the UK and briefly sheds traces of the
vaccine virus in their faeces. However,
vaccine-derived polioviruses occur
when excreted virus from an individual
immunised with OPV spreads

and mutates in underimmunised
populations. Eventually, the virus can
regain sufficient neurovirulence and
transmissibility to cause paralytic
poliomyelitis in an unwvaccinated




The changing epidemiology of human

monkeypox—A potential threat? A systematic FLOS Neglected Tropical Diseases |

review Eveline M. Bunge ' Bernard Hoet i*,Liddthenﬂ, Florian Lienert %,
Heinz Weidenthaler ", Lorraine R. Baer®, Robert Steffen -5

Central African Republic: 8

Sierra Leone: 1
J Nigeria: 3 l
Céote d'lvoire: 1
o

Liberia: 4 Cote d'lvoire; 1

Cameroon; 1

Cameroon: 1

Gabon: 4
DRC: 38

Fig 2. Number of confirmed, probable, and/or possible monkeypox cases between 1970-1979,| Fig 3. Number of confirmed, probable, and/or possible monkeypox cases between 1980-1989.

United
Kingdom: 4
South
Sudan:19 2010-2019
Congo; 73 — lsrael: 1
DRC: 10.027*
Gabon: 9
Nigeria: 181
2000-2009 Sierra Leone: 2 Cameroon: 3
Liberia: 6 -» &— Central African Republic: 61 /Singapore: 1
Congo: 24 —

Fig 4. Number of confirmed, probable, and/or possible monkeypox cases between 1990-1999.‘ DRC: 18.788*



Beallerirn of che World Fealrfh Organizatior, G2 (5): 703 — T13 (1984) o Waorld Health Organization 1984

The current status of human monkeypox:
Memorandum from a WHO Meeting¥™*

13 Case 81, age 3 years. Rash in scabbing stage,

1. 1 Case 25 age 7 years. Day 7 of rash in the acutapproximately day 12. Note lymphadenopathy in armpit.
stage. Note distinct bilateral inguinal lymphaden

opathy. There is also submaxillar lymphadenopathy

on the right side.




Budletin af the World Health Ovganizanion, 58 (2): 165- 182 {1980)

Human monkeypox, 1970-79*

J. G. BREMAN, ' KaLIisa-RuT1,? M. V. Steniowskl,? E. ZanoTTO,?
A. L. Gromyko,' & I. AriTA?
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‘Fig. 4. Heavy concentration of lesions on the hands, inguinal lymphadenopathy, and pustules on
genitalia.
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Monkeypox virus in human body sites and fluids: evidence

for transmission

With more than 50000 cases worldwide in since
May, 2022, and more than 95% of them in men who
have sex with men, the monkeypox outbreak continues
to represent a major medical and public health concern.

Uncertainties persist regarding the transmission routes;
together with epidemiological data, new insights are
expected from the virological evaluation of the presence
of monkeypox virus (MPXV) in different areas of the
human body.

In this issue of The Lancet Infectious Diseases,
Romain Palich and colleagues' report an extended
evalvation of MPXV DNA in samples from skin, anus,
throat, blood, urine, and semen from 50 French
monkeypox cases. MPXV detection was more frequent
in skin (44 [88%)] of 50), anus (30 [71%] of 42), and
throat (36 [77%] of 47) samples than from blood
(13 [29%] of 45), urine (nine [22%] of 41), or semen
(13 [54%] of 24) samples. Similar studies have been

UNIVERSITA DEGLI STUDI DI MILANO Colavita F et al. Lancet Infect Dis 2022;September 29
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[solation of viable monkeypox virus from anal and

urethral swabs, Italy, May to July 2022 e

Davide Moscheset, Glacomo Pozza?, Davide Mileto? , Andrea Glacomelliz , Miriam Cutrera?, Marla Vittoria Cossut , Maddalena
IMatunei , Martina Beltrami? , Federica Salari?, Spinello Antinori* , Alessandra Lombardi? , Gluliano Rizzardini!

Natural history of human Monkeypox in individuals attending

a sexual health clinic in Mil an, It ﬂl}' Davide Moschese* New f[:l;alleni:j in human monkeypox outside Africa: A review and case
report from Italy

Travel Medicines and Infections Diseass 49 {2022} 102386

Fig. 1. Rash was the first symptoms in half of individuals (50%), tol-
lowed by fever (28.1%) and lymphadenopathy (9.4%). Other symp- |payige Mileto®, Agostino Riva™*, Miriam Cutrera®, Davide Moschese *, Alessandro Mancon?,
toms were common (71.9%), represented by fatigue, asthenia and |13 Meroni®, Andrea Giacomelli®, Giovanna Bestetti®, Giuliano Rizzardini,
malaise (62.5%), headache (21.9%), sore throat (18.7%) and back |Mara Rita Gismondo™®, Spinello Antinori >
pain (15.6%). .
In 15 cases (46.9%) the rash started from the perianal region, in
13 cases (40.6%) started from the genital area and in three cases
(9.4%) from face and oral cavity subsequently involving the peri-
anal (56.2%) and genitals (46.9%) areas. Allskip lesions were asvin-
chronous classified as benign according to the rash extension (=25
umbilicated vesicles evolving into pustules).
Fever was present in 75% of cases with a median duration of
3 days (IQR 2-4). lymphadenopathy was present in 18 patients
[552%} especially in inguinal area (n = 10, 55.6%).

UNIVERSITA DEGLI STUDI DI MILANO Durnal Df lnfEC[IDn
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A Genome Organization of LayV
. R | . i : N 3| SO |
A Zoonofic Henipavirus n Febrle Patients In Ching | oo —os——semos
—sy B Phylogenetic Analysis of LayV
During sentinel surveil- i@,ﬁfﬁﬂ:‘:{{:ﬁ
. . . . Jeilongvirus
lance of febrile patients with a recent history of - logrHevez -
- = - HeW
animal exposure in eastern China, a phyloge- 100/ EN,;;'W
. - . . . 1040 —— GhV
netically distinct henipavirus, named Langya . 100 GAKY S
. . . . . 1060 ol Enipavirus
henipavirus (LayV), was identified in a throatr - 100[" S50 51501
. 106] 3DRD_51301
swab sample from one patient by means of - 100 SBg0s1502
metagenomic analysis and subseguent virus iso- a9 L salemvirus” 0 T
. . 100 erlavirus
lation. The genome of LayV is composed of 20 {100 555 Respiovirus
Bb WIOOONVIirus
| 5a IUHHEEEIE"ECI %gﬁﬁrubglalwrus
Subsequent investigation identified 35 pa- ‘ waﬁﬁﬂmﬁ.ms
& & & - & ) . Metaavulavirus
tients with acute LayV infection in the Shandong Sunshine_Coast_virus_oulgroup 0.2
and Henan provinces of China, among whoImnl C characteristics of Patients with Confirmed LayV Infection
- N - Sex: ] Female [ Male
25 wcere lnfECtEd WIth LE[}FV Dnl}r ':I_lﬂ Gther pﬂ.thﬂ Occupation: & Factory worker & Farmer B Student
gens were present). These 26 patients presented (EIsha ez,
1 1 v Shand IE:
with fever (100% of the patients), fatigue (549%c), province ] s ¢ 4D @]
cough (50%), anorexia (50%), myalgia (46%),

. & {PFI1) (P14
nausea (38%). headache (35%). and vomiting Henan | -;"E ) [(FIZ}a Z°
(359%), accompanied by abnormalities of throm- province — .
bc:n::}ftnpenia (359%), leukopenia (549%), and im- : , : ,

. I B .
“paired liver (3b%) and Kidney {mnl:tl{}n. A Jan.2019  July 2019 Jan.2020  Jjuly 2020  Jan. 2021
| Figure 1. Genetic and Epidemiologic Characterization of LayV
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Urban expansion and Improved Poor sanitation and Aedes aegypti and Aedes Anopheles spp. less
land-use change lead health-care high population density albopictus adapted to adapted to urban
to novel human-wildlife access increase spread of urban settings, breedin areas, possible
interactions enteric infections standing water declines in malaria
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Global risk mapping for major diseases transmitted by Aedes aegypti
and Aedes ﬂlbﬂpfffuﬂ International Journal of Infectious Diseases 67 (2018) 25-35

Samson Leta™”, Tariku Jibat Beyene?, Eva M. De Clercq®”, Kebede Amenu?,
Moritz U.G. Kraemer©®¢, Crawford W. Revie’

Habitat suitability

. - I Not suitable for either Ae. Aegypti or Ae. Albopictus
=  Suitable for only Ae. aegypti

Il Suitable for only Ae. albopictus

I suitable for both Ae. aegypti and Ae. albopictus

Figure 1. Global predicted habitat suitability of Aedes aegypti and Aedes albopictus.
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The neww Eurapean invader Aedes (Finfaya) koreicus: a potential vector of
chikungunya virus

Silvia Ciocchetta=f (=), Natalie A. Prow?2, Jonathan M. Darbro?, Francesca D. FrentiufP {2, sandro Savinod,
Fabrizio Montarsic, Gioia Capelli<, John G. Aaskov?P and Gregor J. Devine=
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=» Infection with chikunqunya virusin Italy: an outbreak in
a temperate region

G Rezza®, L Nicoletti®, R Angelini, R Romi, A CFinarelli M Panning, P Cordioli, CFortuna, 5 Baros, F Magurane, G Silvi, P Angelini, M Dottori,
M G Ciufolini, G C Majori, A Cassone, for the CHIKV study groupt -

Lancet 2007: 370- 1830456 [

Number of cases (%)

Fever® 205 (100%)
Joint paint 199 (97%)
Fatigue 190 (93%)
Skin rash 106 (52%)
Headache 105 (51%)
Muscle pain 94 (46%)
Diarrhoea 48 (23%)

! Itching 42 (20%)

b Vomiting 40 (19%)
Photophobia 31 (15%)
Conjunctivitis 7 (3%)

i *Mandatory in the case definition. tNot mandatory if diagnosis is laboratory
Riverbank, Castiglione di Cenva, province of Ravenna, 18 September 2007, confirmed.
UNIVERSITA DEGLI STUDI DI MII Table 2: Distribution of symptoms
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91 (49 %) MASCHI

ITALIA: FOCOLAI AUTOCTONI DI =95 (51 %) FEMMINE
— INFEZIONE DA VIRUS CHIKUNGUNYA
(aggiornato al 26 settembre 2017)

Gravita dell’infezione

=Ospedalizzati 26 (14 25)
= Deceduti O

186 casi notificati totali:

* 183 Regione Lazio Chikungunya is back in Italy: 2007-2017

* 1 Regione Emilia-Romagna
*1 Regione Marche Giovanni Rezza*

*1 Paesi Europei (Francia : . . , . :
== ) Department of Infectious Diseases, Istituto Superiore di Sanita, Roma, Italy

112 casi confermati totali: ‘ Symptoms suggestive of chikungunya or dengue

* 109 Regione Lazio l

* 1 Regione Emilia-Romagna con legame
epidemiologico Anzio Travel to endemic area in the last two weeks
or suspected autocthonous case

*1 Regione Marche con legame epidemiologico

Anzio l
* 1 Paesi Europei (Francia) con legame
epidemiologico Anzio <8 days after symptoms onset:
B PCR
B Serology (IgM) and PRNT
74 casi prnbabi li totali: B \Virus antigen (dengue virus)

avalle (2017)
O

* 74 Regione Lazio >8 days after symptoms onset:

B Serology (IgM/IgG) and PRNT
B Virus RNA in urine

Figure 2. Map of ltaly with circles indicating the places where outbreaks
of chikungunya occurred in 2007 (Emilia-Romagna Region) and in 2017
(Lazio and Calabria Region).
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LAV E L Fromoting healthy travel worldwide Advance Access Publication Date: 18 Au gust 2021

RN AL Jowrnal of Travel Medicine, 2021, 19
T A | International Society of Travel Medicine hitps/doi.org/10.1093/ftim/taab130
MCINE Original Article

Original Article

Autochthonous dengue outbreak in Italy 2020: clinical,
virological and entomological findings

\;C{,& Results: The primary dengue case was identified in a young woman, who developed fever after returning from
\\bf;, | Indonesia to northern Italy, on 27 July 2020. She spent the mandatory quarantine for COVID-19 at home with
A i{xw “oou relatives, six of whom developed dengue within two weeks. Epidemiological investigation identified further five
A e ,( autochthonous dengue cases among people who lived or stayed near the residence of the primary case. The last
A S case of the outbreak developed fever on 29 September 2020. Dengue cases had a mild febrile illness, except one

with persistent asthenia and myalgia. DENV-1 RNA was detected in blood and/or urine in all autochthonous cases,

F2:6, other
P, primary case, traveller F1, index case family cases
from Indonesia notfication confirmed A1-3, B1-2, autochthonous, epidemiologically-linked cases confirmed
I i \' i
July August v ' ' " September ' October
g 28301 3 57 911131517192123252729312 4 6 8 1012141618202224262830 2 4 6 8 10121416 18 20 22 24 2628 30 1
| I | [ |
H | NEEEENEN
: | (LT
* Sample sites ;i - .mmﬂm
Outbreaks F5 l m!gggnn
. - EENENENENENERE
FY¥In) Goin it @ NEERERENENRENENEREE
* Secondary case Bl [ | BEEENENEREEN
[ 8utfer 200 m 2% g8 L L .
[] Buffer 250 m B3 ] EUEEENERNENERNE NN
[ Regions
Roads -— B Date of arrival in Italy ' Duration of DENV-1 RNA in blood
' ) B Date of fever onset Duration of DENV-1 RNA in urine
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& ME. | 'I' 7 C (GERIOg, Sorveglianza integrata del West Nile e Usutu virus
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. ERAMDO . i
O W SR Bollettino N. 15 del 28 settembre 2022
7 RISULTATI NAZIONALI
In Evidenza
Figura 1. Province con dimostrata circolazione di WINV in
Sorveglianza umana vettori, animali e uormmo (donatori asintomatici, febbri e

casi neuroinvasivi confermati)

Sorveglianza equidi

537 casi di 226 della
Sorveglianza uccelli bersaglio forma neuro-invasiva,

80 casi in donatori di
Sorveglianza uccelli selvatici sangue, 180 casi di

febbre, 1 caso
Sorveglianza entomologica importato, 28 decessi

Sorveglianza avicoli

Sorveglianza Usutu virus

Piano nazionale prevenzione, sorveglianza e
risposta arbovirosi (PNA) 2020-2025 m

FProwince & dimostrata circolazione di WY nelFuomo = nell’animalefvettors
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09/09/22,08:44 Eurosurveillance | Rapid increase in neuroinvasive West Nile virus infections in humans, Italy, July 2022

Rapid communication Open Access

Rapid increase in neuroinvasive West Nile virus
infections in humans, Italy, July 2022
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Emerging and Reemerging Sexually
Transmitted Infections

Deborah A. Williamson, M.D., Ph.D., and Marcus Y. Chen, M.D., Ph.D.

Table 1. Clinical Syndromes Caused by Major Emerging Table 2. Factors Contributing to the Emergence, Reemergence, and Spread
or Reemerging Sexually Transmissible Pathogens. DfSEII..IE“}‘ Transmissible Infections.*
Clinical Syndrome Pathogens
Enteritis or colitis Shigella species Factor Contributions
Sh'%;ﬁ:;%;ﬂigﬂmﬂg Pathogen Antimicrobial resistance
Campylobacter species Infectiousness
Ermtamoeba histolytica Virulence
Uprethritis MNei ] ingitidi . . .- :
EF?T:EHT:::FIL;EE Environment Access to biomedical interventions (e.g., HIV PrEP)
Mycoplasma genitalium Behavioral aspects (e.g., chemsex], condomless sex)

N. gonomrhoeae International travel

Proctitis Lym P_hﬂgfﬂl_?ulﬂmﬂ venereum Access to testing and treatment
Enteric pathogens causing Social media and use of online dating apps

colitis
Systemic infections N. meningitidis (capsulated) Host Previous immunity (e.g., to hepatitis A, N. meningitidis)
Zika virus Coinfection with other sexually transmissible pathogens
Ebola virus Coexisti diti HIV infect;
Treponema pallidurm oexisting conditions (e.g., infection)

UNIVERSITA DEGLI STUDI DI MILANO
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Outbreak of sexually transmitted, extensively drug-resistant

Shigella sonnei in the UK, 2021-22: a descriptive  Implicationsof al the available evidence

epidemiological study Our findings contribute to understanding the emergence and
Hannah Charles, Mat eo Prochazka, Katie Thodey, Adam Crewdsen, David R Greig, Claire Jenkins, Anais Painset, Hele di‘iEEmiﬂfltiDﬂ Df |J|E!5mid-mEdiE|’[E'd ESBL‘Prﬂdeing SEEIIn”ﬂrr
Paul Cabrey, Robert Smith, Daniel Richardson, Lavra Waters, Katy Sinka, Gauri Godbole, on behalf of the Outbreak C Whi[h i5 bEi"g SE:{Uﬂ"y TrflnimiﬂEd amﬂng MSM WE idEﬂtif)’

Specimen date by week
1o Blacuz absent  ES] blacy 7 present Of the 27 cases with an outbreak questionnaire,
25 (93%) were HIV negative and 21 (78%) were taking
¥ ] HIV PrEP; 11 (41%) reported bacterial STIs (gonorrhoea, |
9 i chlamydia, Mycoplasma genitalium, and syphilis) in the
7 past year that required antimicrobial treatment. Sexual =
9 g transmission was the likely route of acquisition in all but
%ﬂ . B two cases (one male and one female); both cases - -
ig‘ identified as heterosexual, had a history of immuno-
= 100 suppression, and were hospitalised due to severity of I I
111 I symptoms. T I N
> | |
] HHH I WHH I HHH Nl [ }
T T i Yy a1 bs Be 33 % ‘a1 G5 s 532 6 ' 10! 14! 18' 22 267 30' 24! 38' a2’ 46' sa' 2! &
} ZEE_U' . E_Hl:l J Eﬂ?
Epidemiclogical week

Figure 1: Cases of Shigella sonnei clade 5 CC152 t10.377 in the UK by presence or absence of bla_, ,, ., and specimen date
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Post-Outbreak The NEW ENGLAND JOURNAL of MEDICINE
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Molecular Evidence of Sexual Transmission
of Ebola Vitus
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Persistence of Ebola virus in semen among
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Lessons from the pandemic: Responding to emerging zoonotic
viral diseases—a Keystone Symposia report
Lessons From COVID-19

B Global information sharing and collaborations are
essential

B Existing clinical trial infrastructure should be utilized

W Prior scientific advances enable rapid vaccine
development

B Prototype and priority pathogen approaches enable

andemic preparedness
‘l Continued surveillance of the human/animal interface is ‘

critical

B Longstanding systemic health and social inequities drive ‘
pandemic disparities

B Misinformation is the enemy of pandemic control

UNIVERSITA DEGLI STUDI DI MILANO o o
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Lessons from the pandemic: Responding to emerging zoonotic

viral diseases—a Keystone Symposia report

EARLY WARNING AND REPORTING FOR Event-based, informal surveillance systems have increasingly been
EMERGING ZOONOTIC DISEASES used to complement more traditional public health reporting systems

to identify emerging outbreaks early. Madoff focused on the Program

for Mr:-nitr:-rin,g Emergi_ng Diseases (ProMED), an electronic outbreak
Event-based surveillance and informal data sources  reporting service established in 1994.18 ProMED has been the first

for early EpidEI‘l‘IiE dwareness outlet to publish reports of several outbreaks and epidemics, includ-

ing cases of undiagnosed pneumonia in Wuhan, China based on social

In 1981, MMWR published what would become the sentinel report media and media outlets that would later be recognized as the begin-
ning of the COVID-19 pandemic,!” as well as cases related to the

of the HIV/AIDS pandemir:.lf' However, it would later be determined

that HIV had been circulating since the 1930s, with widespread
occurrences of AIDS inWest Africa.

SARS-CoV-1 epidemic based on information from a reader who had
read concerning information in a teacher chat room.?” In addition to
ProMED, other event-based surveillance systems include HealthMap,
OIE-WAHIS, EMPRES-i+, and GISAID. These surveillance systems can

UNIVERSITA DEGLI STUDI DI MILANO o .
FACOLTA DI MEDICINA E CHIRURGIA Ann Ny Acad SC| 2022 ; 1 - 17




Lessons from the pandemic: Responding to emerging zoonotic
viral diseases—a Keystone Symposia report

Preparing for the next coronavirus epidemic

Lin-Fa Wang from Duke-NUS Medical School discussed whether the

world is prepared for the (nhearly) inevitable emergence of a SARS-
CoV-3 outbreak. Wang presented two possible scenarios for the next
coronavirus outbreak—spillover from a natural animal reservoir, simi-
lar to what occurred with previous coronavirus epidemics, or reverse
zoonotic transmission of SARS-CoV-2 from humans to animals and
back to humans, which would be a unique event?® The chances of

another sarbecovirus jumping from animals to humans is relatively

high. Since 2020, more than a dozen new bat-borne coronaviruses
related to SARS-CoV-2 have been identified in Asia.??® Given that

the bat species that harbors these viruses is found throughout Asia,

Europe, and southern Africa, it seems only a matter of time until
another virus spreads to humans. In the case of reverse zoonotic trans-
mission, much of the focus has been on a theoretical transmission

UNIVERSITA DEGLI STUDI DI MILANO 4 o
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Present and future distribution of bat

hosts of sarbecoviruses: implications for
conservation and public health

present
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Present and future distribution of bat
hosts of sarbecoviruses: implications for
conservation and public health

Table 1. Highest national maximum Sarbecovirus host richness values (i.e,
hotspots) predicted through SDMs.

median sampling rate

country subregion hosts (mean £ s.d.)

Myanmar  Southeast Asia 13 0.033 (0.053 + 0.061)

China  East Asia 12 0.024 (0.051 +0.064)
laoPDR  Southeast Asa 12 0.052 (0063 +0.041)
 Thailand  Southeast Asa 12 0.087 (0102 +0.067)

Vietnam Southeast Asia 12 ﬂ ﬂaﬁ [ﬂ 1-:]? + (). 0?4]
Cambodia  SoutheastAsa 8 0.112(0.127+0.076)
Cinda South Asia 8 0069 (009+0078)

France West Europe 8 0,128 (0.144 + 0.076)
Cltaly Suth Ewope 8 0146 (0152+0.079)
 Malaysia  Southeast Asa 8 0.051 (0074+0.072)

PACOLIS o1 MEDICTA E CrtmoRa O Muylaert RL, et al. Pro R Soc B 2022;289:20220397




Scoping future outbreaks: a scoping

review on the outbreak prediction of the -

WHO Blueprint list of priority diseases

1. AVHRR Satellites

W @ L

3. Outbreak Risk Maps 4, Government/Health Agencies

J Waming weeks —

\ o months ahead
VN \

Private Citizens

o \

A Health Care
e O Personne

Vaccination, Awareness,
Pesticide use

——
Past
" Qutbreaks

OLR SST NDVI Rainfall

Jonkmans N, et al. BMJ Global Health 2021:6:6006623.

Figure 2 Example case study of Rift Valley fever (RVF)
outbreak prediction. lllustration adapted from prediction
strategies devised by Anyamba et al*® : (1) advanced very
high resolution radiometers (AVHRR) on satellites measure
observations of various global to subregional variables; (2)
outgoing longwave radiation (OLR), sea surface temperature
(SST), normalised difference vegetation index (NDVI) and
rainfall together with coordinates of previous outbreaks are
integrated into outbreak risk maps; (3) risk map predictions
are associated to persistent anomalies in NDVI over specific
locations, for example, predicting RVF outbreaks during
future time periods and enabling warnings with time lags
weeks to months ahead. Warnings are transmitted as part of
an early warning system to different agencies (4), which lead
pre-emptive measures: information to private citizens and
health personnel, vaccination drives, awareness campaigns
and vector control through pesticides.
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Table 2. Technology priorities for advancing global health security

Technology priority Rationale

Plathorm waccines The rapid development of COWID-1% wvaccines is due to several years of concerted
research efort as well as international public-private partnerships aimed at the
development of platform technologies: a technology that can be rapidly repurposed for
multiple waccines, such as mRMA vaccines [4.4].

Prototype pathogen research in advance Similarky, the prototype pathogen approach suggests that with sustained effort, candidate
vococines and therapeutics could be generated for all categories of pandemic

pathogens in advance [45, .44].

Rapid point-okperson/point-ofcare In future epidemics which may be more contagious than COVID-1%, presenting to a
diagnostics centralized testing facility can be dangerouws. Diagnostics that can be completed at
home, cheaply and guickly, can be distributed directly to homes and repeated
frequently, thereby reducing community spread.

Rapidly scalable diagnostics, waccine In a pandemic, manuhacturing capabilities will need to be rapidly scaled in order to meet
and therapeutics manubacturing global demand. This article outlines odvancements in cheap, plattorm diagnostics such
as the SHERLOCK system as well as platform mEMA wvaccines. Therapeutics pose a
more difficult challenge, as small molecules and antibodies face manuhacturing

botlenecks.

Widespread sequencing capabilities This article discusses cutting edge advancements in onthe-ground sequencing uvsed
during the Ebola epidemic for molecular epidemiclogy . Howewer, conti nued simplicity
and afordability of sequencing is needed o facililote widespreod pathogen
surveillance including metagenomic surveillance, particularly in low-income settings.

Feedle-free, shelksiable vaccines The Mational Institutes of Health have begun to adopt needlefres administration in
epidemic vaccine clinical trials, such as the uvse of Pharmalet [10] in trials for Zika
vaccineg. Further advancements in, for example, needle microarray patche s would
aliminate the need for vaccine coldchain storage, trained healthcare personnel for
administration, and could be delivered to patient homes.

Advanced PPE Present PPE cannot combortably be worn For long periods of time, cannot be worn during
risky social interadions such as eating or drinking, and impacts communication by
physically covering the mouth or eyes.

Built emnvironment improve ments Advancements in air filtration and sterilization, such as with UVC light, could make
public indoor environments such as transportation hubs and event venues, less likehy o
contribute to super-spreader ewvents.

Technological deterrence of bod actors With advancements in biotechnology, bad actors may be able to engineer biosecurity

threats accidentally for maliciows purposes. To mitigate this, genetic engineering
attribution techniques should be developed. Genetic attribution aims to be able to

identi by labokorigin of an engineered sequence [47 48].
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ntercepting pandemics through genomics

W. John Krass®' Jonna A. K. Mazet’, and Paul D. N, Habert

Hence, there is an urgent need to establish a global,
genomic-based biosurveillance platform, a develop-
ment which would be of immense value to biosecurity,
biodefense, and the economy. If implemented, this
“pandemic interception system” would hugely ad-
vance our understanding of the natural world.

Three major research programs are poised to
support this effort: BIOSCAN, the Earth BioGenome
Project (EBP), and the Global Virome Project (GVP).

Each of these global programs is now working to

develop approaches in comparative genomics that

are needed to discover all species and to reveal their
interactions. The diversity of infectious agents involved

Broadly speaking, two strategies exist for prevent-
ing a global pandemic: Either we curb the spread of
viral infections once they have started, or we proac-
tively prevent infections by understanding the causes
and processes behind pathogen transfers. The latter
strategy is more desirable medically, economically,
socially, and scientifically. Both actions may be nec-
essary into the foreseeable future.
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The future of zoonotic risk prediction
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Figure 1. Zoonotic risk technology can be part of a broader scientific pipeline that connedts viral discovery and wildlife disease surveillance to the development of
biomedical and ecological solutions to predict, prevent and prepare for future outbreaks. (reated with BioRender.com. (Online version in colour.)
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Conclusioni

La recente pandemia da COVID-19 e il continuo emergere di vecchie e
nuove patologie infettive rappresentano una crescente sfida per
l'infettivologia

La tecnologia oggi disponibile declinata in tutte le possibili applicazioni
costituisce un importante ausilio per confrontarsi con queste nuove sfide
ma hon puo rappresentare |'unica soluzione

Sono indispensabili interventi urgenti sul clima, sulle condizioni di vitq,
sull'equita economica e sanitaria a livello globale e su tutti gli attori che
contribuiscono alla salute non solo dell'uomo ("One Health")
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