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INFECTIOUS DISEASES 



Leading 
causes of 

death 
globally 

based on 
WHO in 

2019

https://www.wh
o.int/news-
room/fact-
sheets/detail/th
e-top-10-
causes-of-
death

In 2019, the top 10 causes of death accounted
for 55% of the 55.4 million deaths worldwide.



Cause di 
morte in 
Italia nel 

2020, dati 
ISTAT

http://dati.istat.it/

ITALIA

Ranking 2015-2019

ITALIA

Ranking 2020

1 Malattie sistema 

circolatorio

Malattie sistema 

circolatorio

2 Tumori Tumori 

3 Malattie dell’apparato 

respiratorio

Malattie dell’apparato 

respiratorio

4 Malattie endocrine, 

nutrizionali, e metaboliche

COVID-19

5 Malattie del sistema 

nervoso

Malattie endocrine, 

nutrizionali, e 

metaboliche

6 Traumatismi Malattie del sistema 

nervoso

7 Disturbi psichici Disturbi psichici

8 Malattie dell’apparato 

digerente

Sintomi e stati mal definiti



Malaria, HIV, tuberculosis, COVID-19, HBV, HCV 
infections: estimated cases

SARS-

CoV-2

Malaria HIV Mycobacterium 

tuberculosis
HBV HCV

Year 2020 2017 2020 2020 2020 2020

World 

cases 

80 million 247 milion 38 million 9.9 million 296 

million

58 million

World 

Mortality
1.7 million 619,000 680,000 1.5 million 820,000 290,000

Italy 

cases

2.201.000
(new cases)

Around  

800 cases

130,000
(prevalent 

cases)
1770 

(new infections) 

4000
(new cases)

700.000
(prevalent 

cases)

500.000
(prevalent 

cases)
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Pathogen
Pathogen

Host 
M.tuberculosis

lineages
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Drugs

Host genetics

SARS-CoV-2 variants

Urbanization

Travel   

Age

Temperature change



Effects of 
climatic, 
technological 
and 
demographic 
change on 
disease 
emergence, 
dynamics and 
spread

Baker et al, 

Nature 
Reviews | 
Microbiology, 
2022



Pathogen emergence

Recent decades have seen repeated 
pathogen emergence from wild or 
domestic animal reservoirs into human 
populations, from HIV-1 and HIV-2, to 
the 1918 influenza virus, to Middle East 
respiratory syndrome coronavirus, to 
SARS- CoV-2. 

For a novel pathogen to become a 
threat to human populations:

 contact between humans and the animal 
reservoir must occur; 

 the pathogen must either have or evolve 
the capacity for human- to- human 
transmission,

 this human- to- human transmission 
must enable expansion of the pathogen’s 
geographical range beyond the zone of 
spillover. 



Pathogen emergence, disease dynamics
and global spread



Global demographic growth

World Population Prospects 2022
https://www.un.org/development/desa/pd/content/World-Population-Prospects-2022



https://data.gis
s.nasa.gov/gist
emp/maps/ind
ex_v4.html



Climate
change

https://www.google.com/
search?q=climate+chan
ge&safe=active&rlz=1C
1GCEU_itIT852IT852&s
xsrf=APwXEdf3JBo4CvI
Ls2JNQUzpUD8twbMLs
g:1683300912689&sour
ce=lnms&tbm=isch&sa=
X&ved=2ahUKEwi5rs3H
wN7-
AhVGZ8AKHckGDhgQ_
AUoAnoECAEQBA&biw
=1280&bih=577&dpr=1.
5



Impacts of urbanization on infectious 
disease

https://asiapacificcurriculum.ca/learning-module/urbanization-asia



Infectious disease dynamics

 Density of the population may have 
an impact on the:

 Evolution  of transmissible pathogens

 Pathogens and or vectors can rapidly 
replicate with higher temperature 
conditions 

 Rapidity of the pathogen transmission



Global 
burden of 
bacterial 
antimicrobial 
resistance in 
2019:
a systematic 
analysis

Antimicrobial 
resistence
collaborators, 
Lancet 2022

https://www.thelancet.co
m/journals/lancet/article/
PIIS0140-
6736(21)02724-0/fulltext

Estimated 4·95 million deaths associated 
with bacterial AMR in 2019
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Ageing population globally

7%

1950 1975 2000 2025 2050

% Population aged 65 or over

10%

20%

14%

25%                                               

Data source: UN Population Division  



Aging and 
immunity

impairment
and 

consequences
on the fight

against
infectious
diseases

Grifone et al, 
submitted



Impacts of urbanization and pollution on 
infectious disease

Baker et al, 
Nature Reviews | Microbiology, 2022

The image shows the nitrogen dioxide concentrations



Mapping changes to travel

https://wopr.worldpop.org/



Increases in 
air travel, 
trade and 

urbanization 
at global 

level

https://data.worl
dbank.org/

AIR TRAVEL

GOOD EXCHANGE

URBAN POPULATION



Migrations impact on infectious diseases:
a roadmap for integrated infectious diseases screening 
and vaccination of migrants. 

Given the movement of people between 
countries, there remain risks of 
introduction of infectious diseases, 
including those common and uncommon 
as latent tuberculosis, malaria, viral 
hepatitis and infection with intestinal 
parasites, to be imported via this 
mechanism. 

However, the ultimate impact of these 
introduction events will depend largely on 
the population- level susceptibility and 
environmental suitability for sustained 
transmission in the destination country.

UHC=universal health coverage



Selected Landmark Events in Infectious-Disease 
Emergence Leading up to and during the 
Four-Decade Tenure as Fauci being NIAID Director

Fauci et al, 
NEJM, 2022



“Gender in Infectious diseases clinical chiefs and 
university professors”, women proportion in Italy in 2022 

Kind sharing from SIMIT,
Professor Claudio Maria Mastroianni

Clinical Infectious Diseases Chiefs

Male
Female

86%

14%

Academic Professors in Infectious Diseases

70%

30%



Top Italian Women Scientists

Top Italian Women scientists (H index>50)

 Promuove:

 Network tra scienziate

 Incontri istituzionali

 Incontri divulgativi

 Seminari scientifici

 Premi per giovani ricercatrici che si sono distinte per                            
la loro produzione scientifica

 Corsi per studentesse liceali per avvicinarsi alle STEM

Prof Adriana Albini 

https://ondaosservatorio.it/it/
https://ondaosservatorio.it/it/progetto/tiws-top-italian-women-scientists/

https://ondaosservatorio.it/it/


Gender gap

Con "Gender gap" si
indica il divario esistente
tra uomini e donne in tanti
ambiti diversi, ma che
impattano profondamente
sulla vita quotidiana e il
suo svolgimento, come la
salute, l’educazione, il
lavoro, l’accesso alle
attività economiche e così
via



Barriers



To have a 
better
control 
and 
menagem
ent of 
Infectious 
Diseases 
what we
need

https://www.pah
o.org/en/docum
ents/brochure-
disease-
elimination-
initiative



https://www.paho.org/en/documents/brochure-disease-elimination-initiative
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Thank you! 

Daniela Maria Cirillo 
IRCCS San Raffaele

Fabrizio Palmieri, 
INMI 

Tony Fauci, 
NIAID, NIH

GB Migliori
ICS Maugeri Tradate

Adriana Albini 
Università di Milano



Grazie!

Pietro Scanzano Enrico Girardi                       Gioia Amadei Francesco Vaia


