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https://www.who.int/news-room/spotlight/history-of-vaccination/a-brief-history-of-vaccination
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Why are we here to discuss VPD epidemiology?
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Many VPDs continue to cause substantial global burdens
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Inequity in access Vaccine hesitancy Pandemic-related
disruptions



Today's talk
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Global trends in 8 VPDs relevant to travellers

* Influenza * Yellow fever
 Measles * Hepatitis A
* Rabies « Typhoid

* Mpox » Poliomyelitis
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Global seasonality of influenza :
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[l Oct-Mar
[] Apr-sep
B Jon-May
33d paraliel south - Nov-Apr
[l Yearround
[l Jul-Nev
[[] Unclassified

Common in travellers: incidence ~1-3 per 100 travellers/month

Kakoullis L et al. J Travel Med 2023 https://doi.org/10.1093/jtm/taad102; Steffen R et al. J Travel Med 2023 https://doi.org/10.1093/jtm/taad085
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Global Influenza surveillance :
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Resurgence in 2023
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WHO Global Influenza Programme data: https://www.who.int/teams/global-influenza-programme/surveillance-and-
monitoring/influenza-surveillance-outputs



https://www.who.int/teams/global-influenza-programme/surveillance-and-monitoring/influenza-surveillance-outputs
https://www.who.int/teams/global-influenza-programme/surveillance-and-monitoring/influenza-surveillance-outputs

Risk groups and environments mr
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Risk factors for severe disease Cruise ships = high-risk environment
» Older people « Mixing of passengers from different
* Infants hemispheres

* Pregnant women « Cool climate

* Immunocompromised * Close quarters

 Indigenous populations « Older age groups

* People with obesity
» People with chronic conditions
* People who smoke

All people =26 months of age are recommended to receive
annual influenza vaccine in Australia

Pavli A et al. Travel Med Infect Dis 2016 https://doi.org/10.1016/j.tmaid.2016.05.019; Aoki Y et al. Travel Med Infect Dis 2021
https://doi.org/10.1016/j.tmaid.2021.102176; AlH https://immunisationhandbook.health.gov.au/recommendations/all-people-aged-6-months-are-
recommended-to-receive-influenza-vaccine-every-year



https://doi.org/10.1016/j.tmaid.2016.05.019
https://doi.org/10.1016/j.tmaid.2021.102176
https://immunisationhandbook.health.gov.au/recommendations/all-people-aged-6-months-are-recommended-to-receive-influenza-vaccine-every-year
https://immunisationhandbook.health.gov.au/recommendations/all-people-aged-6-months-are-recommended-to-receive-influenza-vaccine-every-year
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Monthly measles cases by WHO region, 2018-2023
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WHO Global Measles and Rubella Monthly Update: https://www.who.int/teams/immunization-vaccines-and-biologicals/immunization-analysis-and-
insights/surveillance/monitoring/provisional-monthly-measles-and-rubella-data



https://www.who.int/teams/immunization-vaccines-and-biologicals/immunization-analysis-and-insights/surveillance/monitoring/provisional-monthly-measles-and-rubella-data
https://www.who.int/teams/immunization-vaccines-and-biologicals/immunization-analysis-and-insights/surveillance/monitoring/provisional-monthly-measles-and-rubella-data

Measles vaccination Key risk factor = under- or unvaccinated NS ATION

Measles vaccination catch-up guide for Australian immunisation providers '(\ » NC|RS Nations Cenwefor
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Offer MMR vaccine to anyone born after 1965 who does not have
evidence of 2 doses / immunity

http://www.ncirs.org.au/measles-vaccination-catch-up-quide



http://www.ncirs.org.au/measles-vaccination-catch-up-guide
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Global Rabies Epidemiology r
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Hampson K et al. PLoS Negl Trop Dis 2015 https://doi.org/10.1371/journal.pntd.0003786



https://doi.org/10.1371/journal.pntd.0003786

Rabies in travellers gt
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Potential exposures common Relatively few deaths
6 per 1000 ,‘ 83 fatal cases of imported rabies
per month ﬂ\ reported from 1990-2019 (0-8 per year)
(1in170) "

Saved by PEP?
(post- exposure prophylaxis)

Risk factors for exposure:
* Young age (0-15y)

« Male sex :
« Travel to Asia !
« Pet owner "

Number of cas§
‘9 ,

Gautret P. Travel Med Infect Dis 2023 https://doi.org/10.1016/j.tmaid.2023.102592; Bantjes SE et al. Travel Med Infect Dis 2022
https://doi.org/10.1016/j.tmaid.2022.102316



https://doi.org/10.1016/j.tmaid.2023.102592
https://doi.org/10.1016/j.tmaid.2022.102316

Access to life-saving PEP limited in many countries
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Vaccine Access

Not readily available within
48 hours throughout country

Available within 48 hours in
major urban medical facilities

Available within 48 hours
throughout the country

Consider pre-exposure vaccination for any traveller
going to rabies-endemic areas

Henry RE et al. J Travel Med 2022 https://doi.org/10.1093/jtm/taac046



https://doi.org/10.1093/jtm/taac046
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Historically zoonotic disease in Africa
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WHO 2022-23 Mpox Global Trends: https://worldhealthorg.shinyapps.io/mpx_global/
https://www.health.gov.au/resources/collections/monkeypox-mpox-resources

Vaccination recommended for groups
at higher risk (e.g. MSM, PLHIV)



https://worldhealthorg.shinyapps.io/mpx_global/
https://www.health.gov.au/resources/collections/monkeypox-mpox-resources

Yellow fever epidemiology .MMU.N'{.:;;T.ON

Risk areas — US CDC Yellow Book

{@y World Health
Organization

Yellow Fever (YF) reported cases and incidence by year by year
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RGENTI - Incidence rate - Global, Yellow fever, per 1,000,000 total population

I voccinaton ecommended since 2017
Source: WHO Immunization Data portal

- Vaccination generally not recommended’
URUGUAY Date of export: 25/09/2023
Vaccination not recommended : World Health Organization, WHO, 2023, Al rights reserved

v Tourist destination

CDC Yellow Book 2024 https://wwwnc.cdc.gov/travel/yellowbook/2024/infections-diseases/yellow-fever;
WHO: https://immunizationdata.who.int/pages/incidence/YFEVER.htmI?CODE=Global&DISEASE=YFEVER



https://wwwnc.cdc.gov/travel/yellowbook/2024/infections-diseases/yellow-fever
https://immunizationdata.who.int/pages/incidence/YFEVER.html?CODE=Global&DISEASE=YFEVER

Yellow fever epidemiology L
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Numerous exported cases during
Risk areas — US CDC Yellow Book outbreaks in 2016-2018
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o “ | Vaccination recommended for people

Estimated risk for unvaccinated
travellers: 5 per 100,000 pm

aged 29 months travelling to an area
with transmission risk

Fortaleza®
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Vaccination recommended

- Vaccination recommended since 2017 adll Vaccination recommendad . J
- Vaccisafion gonerally aot reconsaendec’ [ Qutbreak risk: - Vaccination generally not recommended® NAMIBIA ’ BOTSWA\;I:Z{T Eg MADAGASCAR
\:acc.ma:on MES— 170 per 100,000 pm Vaccination not recommended L
ourist destination . - g
; el B Estimated risk for unvaccinated

travellers: 50 per 100,000 pm

CDC Yellow Book 2024 https://wwwnc.cdc.gov/travel/yellowbook/2024/infections-diseases/yellow-fever;
Steffen R et al. J Travel Med 2023 https://doi.org/10.1093/jtm/taad085



https://wwwnc.cdc.gov/travel/yellowbook/2024/infections-diseases/yellow-fever
https://doi.org/10.1093/jtm/taad085

Hepatitis A epidemiology IMMUNISATION

cC 0O AL I T I 0N

Estimated age at mid-point of population immunity to hepatitis A, by country

Top 3 countries of exposure
in GeoSentinel analysis:

* Morocco

* India

» Pakistan

e N Occasional cases in travellers
T to high-income countries
(foodborne, MSM)

Vaccination recommended for

>40 years old people aged =1 Year who
: I <syeaso | travel to endemic areas

BomiEaisao st it

No da

Australian Immunisation Handbook: https://immunisationhandbook.health.gov.au/contents/vaccine-preventable-diseases/hepatitis-a
Balogun O et al. J Travel Med 2022 https://doi.org/10.1093/jtm/taac013

CDC Yellow Book 2024 https://wwwnc.cdc.gov/travel/yellowbook/2024/infections-diseases/hepatitis-a



https://immunisationhandbook.health.gov.au/contents/vaccine-preventable-diseases/hepatitis-a
https://doi.org/10.1093/jtm/taac013
https://wwwnc.cdc.gov/travel/yellowbook/2024/infections-diseases/hepatitis-a
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Typhoid (enteric fever) epidemiology MU EATION
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Incidence rates (per 100,000) of typhoid and paratyphoid fevers, by country (2017)

Incidence rate (per 100 000)

[Joto<15

[J 15t0 <50
= 50 to <100
= 100 to <200
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_Highest burden of disease in South Asia
(Indian subcontinent)

GBD 2017 Typhoid and Paratyphoid Collaborators. Lancet Infect Dis. 2019; 19 https://doi.org/10.1016/S1473-3099(18)30685-6;



https://doi.org/10.1016/S1473-3099(18)30685-6

Typhoid risk in travellers Slide credit: Prof. Robert Steffen, UZH ’
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Incidence rates of typhoid in travellers (coloured boxed)
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Vaccination recommended for people aged =2 years who travel to endemic areas

Greenaway C et al. CATMAT CCDR 2014 (attack rates per trip); Forster DP et al. J Travel Med 2021 https://doi.org/10.1093/jtm/taab150
AlH: https://immunisationhandbook.health.gov.au/contents/vaccine-preventable-diseases/typhoid-feverfrecommendations



https://doi.org/10.1093/jtm/taab150
https://immunisationhandbook.health.gov.au/contents/vaccine-preventable-diseases/typhoid-fever

Poliomyelitis epidemiology .

Estimated global number of paralytic polio cases/yr
Since 1988:

« >99% decrease in WPV
o « ~2.2 million cases averted

It is estimated that 2.2 million

Sertod between 1988 and 2015 « WPV endemic in Pakistan

. & Afghanistan
No eradication
~ cam paign
3 million estimated cases
50,000
ey Actual cases
0 780,000 estimated cases

1988 1998 2008 2018
Note: The researchers estimated the number of polio cases that would have occurred if polio vaccination followed the same coverage rates as other routine vaccinations
Source: Kimberly M Thompson and Dominika A Kalkowska (2021). An updated economic analysis of the Global Polio Eradication Initiative (GPEI). Risk Analysis.
OurWorldinData.org - Research and data to make progress against the world's largest problems. Licensed under CC-BY by the author Saloni Dattani

Largely thanks to OPV

Our World in Data: https://ourworldindata.org/polio



https://ourworldindata.org/polio
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Most reported cases due to circulating vaccine-derived poliovirus (cVDPV)

Global WPV1 & cVDPV Cases?, Previous 12 Months?

Fig. B3. Monthly cVDPV2 cases, by area of case, January

; i K 2018—June 2021
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,,,,, [ Province of emergence [0 Spread within country of emergence [ Spread internationally
[ endemic country (Wow) ] ' ; AFP = acute flaccid paralysis.
- = : . Source: WHO.
!Excludes virusesdetected from environmental surveillance; 'Onset of paralysis 09 Aug 2022 te OB Aug 2023 Data in WHO HQ as of 08 A.‘g. 2023

Travellers to areas with polio cases recommended to receive a
polio booster (IPV) every 10 years

Global Polio Eradication Initiative: https://polioeradication.org/polio-today/polio-now/
Australian Immunisation Handbook: https://immunisationhandbook.health.gov.au/contents/vaccine-preventable-diseases/poliomyelitis



https://polioeradication.org/polio-today/polio-now/
https://immunisationhandbook.health.gov.au/contents/vaccine-preventable-diseases/poliomyelitis

Take home messages
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VPDs cause a substantial health burden in travellers

* Resurgence of some VPDs in 2023

Risk varies by disease and destination

* Ensure travellers are up-to-date with routine vaccines (e.g. measles) and
recommended ‘travel’ vaccines (especially those at higher risk)



