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The impact of
pandemics:
Lessons learned

Notable Epidemics and Pandemics during last 200 years*
Pandemics can cause sudden, widespread morbidity and mortality as well as social, political, and
economic disruption1
1918, Global
Spanish flu

2003, 4 continents,
2015, 76 countries
37 countries
Zika Virus
SARS
2012, 22 countries
1968, Global
MERS
Hongkong Flu

1881, Global
Cholera
1957, Global
Asian flu
Pandemic

Epidemic

2013, 10 countries
Ebola Virus Disease

1981, Global
HIV/AIDS
2009, Global
Swine flu

2019, Global
COVID-19
*List not exhaustive: Visual based on Madhav, Chapter 17, Table 17.1

1- Madhav N, Oppenheim B, Gallivan M, et al. Pandemics: Risks, Impacts, and Mitigation. In: Jamison DT, Gelband H, Horton S, et al., editors. Disease Control Priorities: Improving
Health and Reducing Poverty. 3rd edition. Washington (DC): The International Bank for Reconstruction and Development / The World Bank; 2017 Nov 27. Chapter 17. Available from:
https://www.ncbi.nlm.nih.gov/books/NBK525302/ (accessed September 2020) doi: 10.1596/978-1-4648-0527-1/pt5.ch17
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Vaccination campaigns have saved millions of lives and
reduced VPD incidence worldwide1-4
Haemophilus influenza
type b
In the USA, >19,000 cases
and 700 Hib-related deaths
prevented* and $1.8 billion in
direct costs saved in children
born in 2009 alone1

Meningitis C
In the UK, 99% reduction
in cases among those
aged <20 since vaccination
started**3

Pneumococcal disease
Pertussis
Global incidence reduced by
92% (from ~2 million in 1980
to ~154,000 in 2018)2

*over the lifespan of 4 million U.S. children born in 2009 alone
**In 1998, the year before the vaccine was introduced, there were 78 deaths among under-18s in the UK. There were just two deaths between mid-2011 and mid-2012
VPD: Vaccine preventable disease

By 2020, 1.5 million deaths
are expected to have been
averted in the world’s poorest
countries4

6

1. National Institutes of Health (NIH), 2014. Childhood Hib vaccines: nearly eliminating the threat of bacterial meningitis. https://www.nih.gov/sites/default/files/about-nih/impact/childhood-hib-vaccines-case-study.pdf (accessed September 2020); 2. World
Health Organization (WHO), 2017. Immunization, vaccines and biologicals – data, statistics and graphics. Global and regional immunization profile. http://www.who.int/immunization/monitoring_surveillance/data/gs_gloprofile.pdf?ua=1 (accessed September
2020); 3. National Health Service (NHS), 2018. NHS at 70. How vaccination changed the world of Medicine. http://www.thepracticeofhealth.wales.nhs.uk/news/48072 (accessed September 2020); 4. Bustreo F et al. Arch Dis Child 2015;100:S34–37

Vaccination can provide several benefits for individuals
and society
Vaccination

Savings of
medical costs

Savings of patients’
and caregivers’
productive time

Herd immunity
Increased
labour
productivity

Increased individual
achievement in
education

7
Bärnighausen T et al. Proc Natl Acad Sci USA 2014;111:12313–12319

The net economic benefit of vaccination greatly exceeds
the required investment
Across 94 LMICs from 2011–2020, investment in vaccination against 10 common
diseases was estimated to result in:

x16

in relation to economic/social
x44 ROI
value of preventing death and

ROI in reducing costs of illness
associated with VPD (range 10–25),
saving $586 billion

disability (range 27–67), saving
$1.53 trillion

Estimated costs, economic benefits and return on vaccination investment by disease

Billions, USD

4200

ROI: 58.23

Economic benefits

ROI: 9.62

600

Cost of vaccination

500
ROI: 3.13

400

ROI: 9.42

300
ROI: 13.23

200

ROI: 11.19

100

ROI: 3.01

ROI: 2.91

JE

HPV

ROI: 2.02

ROI: 1.31

0
Measles

Yellow fever

MenA

Hib

HepB

Sp

Rubella

Rotavirus

Disease
LMIC: Low and Middle Income Country ; ROI: Return On Investment ;
VPD: Vaccine-Preventable Disease
Ozawa S et al. Health Affairs 2016;35:199–207

Figure copyrighted and published by Project HOPE/Health Affairs as Ozawa S et al. 2016,
doi:10.1377/hlthaff.2015.1086. The published article is archived and available online at www.healthaffairs.org
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2014: West African Ebola Epidemic Experience
Indirect impact on health

Diversion of funds &
resources led to a

30%
decrease in routine
childhood immunization
rates in affected
countries2,3

Understaffing and fear of
contracting the disease
played a role in lack of
access and/or avoidance
of routine healthcare3

Lack of routine care for
malaria, AIDS/HIV, and
tuberculosis
led to an

10,600
additional deaths
due to Ebola epidemic in
Guinea, Liberia, and Sierra
Leone1,3

1. Parpia AS et al. Effects of Response to 2014-2015 Ebola Outbreak on Deaths from Malaria, HIV/AIDS, and Tuberculosis, West Africa. Emerg Infect Dis. 2016 Mar;22(3):433-41. doi: 10.3201/eid2203.150977 Retrieved from
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4766886/ (accessed September 2020); 2. UNDP. Assessing the Soci-economic impacts of Ebola Virus Disease in Guinea, Liberia, and Sierra Leone; 3. Madhav N, Oppenheim B, Gallivan M, et
al. Pandemics: Risks, Impacts, and Mitigation. In: Jamison DT, Gelband H, Horton S, et al., editors. Disease Control Priorities: Improving Health and Reducing Poverty. 3rd edition. Washington (DC): The International Bank for Reconstruction
and Development / The World Bank; 2017 Nov 27. Chapter 17. Available from: https://www.ncbi.nlm.nih.gov/books/NBK525302/ (accessed September 2020) doi: 10.1596/978-1-4648-0527-1/pt5.ch17
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2009: Influenza H1N1 Pandemic
>214 countries had reported laboratory confirmed cases, including at least 18,449 deaths1

Estimated

60.8 million
Americans
became sick2

• US hospitals experienced a
doubling of pneumonia and
influenza Emergency
Department visits compared
with prior years2

• The most significant
expenses are the indirect
costs, accounting for
more than 80% of the
total societal cost of
interpandemic seasonal
influenza epidemics3

1. CDC 2009 H1N1: Overview of a Pandemic: https://www.cdc.gov/h1n1flu/yearinreview/yir5.htm (accessed September 2020); 2. Rubinson L. et al. Impact of the Fall 2009 Influenza 10
A(H1N1)pdm09 Pandemic on US Hospitals Med Care. Author manuscript; available in PMC 2019 Jul 31. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6669026/ (accessed September
2020); 3. WHO. Priority diseases and reasons for inclusion. Pandemic influenza https://www.who.int/medicines/areas/priority_medicines/Ch6_2Pandemic.pdf (accessed September 2020)

FAQ about vaccination
during and post
COVID-19 pandemic

What is the current guidance by WHO regarding
immunization services (1/2)?

Vulnerability to infectious diseases anywhere is a threat to public health everywhere is a threat to public health
everywhere

If local COVID-19 response measures cause temporary interruptions of routine immunization services, countries
should plan to resume immunization services as quickly as possible after the situation stabilizes

Assure that individuals of all ages remain vaccinated according to national schedules

Maintain immunization service delivery and drive demand for vaccination, through the life-course, even at this
difficult time

WHO/UNICEF joint statement – Maintaining routine immunization services vital during the COVID-19 pandemic: http://www.euro.who.int/en/mediacentre/events/events/2020/04/european-immunization-week-2020/statements/whounicef-joint-statement-maintaining-routine-immunization-services-vital-during-the-covid-19-pandemic
(accessed September 2020)
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What is the current guidance by WHO regarding
immunization services (2/2)?
Follow the existing guidelines
on COVID-19 infection
prevention measures during
immunization sessions

Vaccinate newborns (as per
the national immunization
schedule) in maternity
hospitals

Prioritize primary series
vaccinations especially for
measles-rubella- or
poliomyelitis-containing
vaccines and other
combination vaccines

Avoid mass vaccination
campaigns until the COVID-19
situation resolves

Prioritize pneumococcal and
seasonal influenza vaccines
for the vulnerable population
groups.

Delay introduction of any new
vaccine/s in the national
immunization schedule

Communicate immunization as
one of the priority health services
during the COVID-19 pandemic
and the risks from VPDs* and
benefits of vaccination

*VPD: Vaccine Preventable Disease

WHO Guidance on routine immunization services during COVID-19 pandemic in the WHO European Region http://www.euro.who.int/en/health-topics/communicablediseases/hepatitis/publications/2020/guidance-on-routine-immunization-services-during-covid-19-pandemic-in-the-who-european-region-2020 (accessed September 2020)
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Prevention of
COVID-19
Are current vaccines able to protect against the current
pandemic SARS-CoV-2 virus?
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Are current vaccines able to protect against the current
pandemic SARS-CoV-2 virus?
• There is no licensed vaccine for COVID-19 yet.2,3
• Currently available vaccines are intended to prevent specific bacterial or viral
respiratory infections. It is unlikely these vaccines can protect against a new viral
pandemic.1

• The virus is so new and different that it needs its own vaccine. Researchers are
trying to develop a vaccine against 2019-nCoV, and WHO is supporting their
effort 1

1 WHO-Coronavirus disease (COVID-19) advice for the public- Myth busters. Retrieved from https://www.who.int/images/default-source/health-topics/coronavirus/myth-busters/web15
mythbusters/11.png?sfvrsn=97f2a51e_4 (accessed September 2020); 2. Draft Landscape of COVID-19 candidate vaccines. Retrieved from https://www.who.int/blueprint/prioritydiseases/key-action/novel-coronavirus-landscape-ncov.pdf?ua=1 (accessed September 2020); 3. WHO 2020 News Room Q&A. Retrieved from https://www.who.int/news-room/q-adetail/q-a-similarities-and-differences-covid-19-and-influenza#:~:text=While%20there%20are%20a%20number,to%20prevent%20influenza%20infection. (accessed September 2020)

COVID-19 and administration of Non-COVID-19 vaccines

The novel coronavirus has been named
Severe Acute Respiratory Syndrome
Coronavirus 2 (SARS-CoV-2) and can lead
to coronavirus disease (COVID-19).1

As with all vaccines, administration of NonCOVID-19 vaccines should be postponed in
subjects suffering from acute severe febrile
illness. The presence of a minor infection is
not a contraindication.2

1. Hui D, Azhar E., Madani, T. et al, 2020. The continuing COVID-19 epidemic threat of novel coronaviruses to global health — The latest 2019 novel coronavirus outbreak in Wuhan, China. International Journal of Infectious Diseases 2020: 91 (264 266). https://doi.org/10.1016/j.ijid.2020.01.009 (accessed September 2020); 2. WHO Guidance on routine immunization services during COVID-19 pandemic in the WHO European Region http://www.euro.who.int/en/health-topics/communicablediseases/hepatitis/publications/2020/guidance-on-routine-immunization-services-during-covid-19-pandemic-in-the-who-european-region-2020 (accessed September 2020)
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Is there any advice regarding administration of GSK Vaccines
during the COVID-19 pandemic?
• The treating physician should determine the best course of action for each
patient1
• GSK cannot provide any clinical advice1
• GSK has not conducted any studies on the administration of any of its vaccines
in patients (potentially) infected by SARS-CoV-21
• GSK has not assessed if after vaccination there is a difference in the likelihood
to acquire COVID-19 in vaccinated as compared to unvaccinated subjects1

1. GSK MGR – Information Concerning the administration of GSK Vaccines During the COVID-19 Pandemic
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Routine
Vaccination
- Should we continue vaccination
at this time?

- What happens if immunization
services are stopped?

Should we continue vaccination at this time?

YES1

Please refer to local
recommendations on visiting
clinics during the COVID-19
outbreak

or

WHO/CDC Guidance on routine
immunization services during
COVID-19 pandemic1

1.WHO. Guidance on routine immunization services during COVID-19 pandemic in the WHO European Region. March,2020 https://www.euro.who.int/en/health-topics/communicable19
diseases/hepatitis/publications/2020/guidance-on-routine-immunization-services-during-covid-19-pandemic-in-the-who-european-region,-20-march-2020-produced-by-the-who-european-region
(accessed September 2020)

What would happen if immunization services are
stopped?
Accumulation of susceptible individuals

Disruption of
immunization
services

Higher likelihood of VPD outbreaks

VPD-related deaths

Increased burden on already strained healthcare
systems
VPD- vaccine preventable disease

WHO. Guidance on routine immunization services during COVID-19 pandemic in the WHO European Region. March,2020 https://www.euro.who.int/en/healthtopics/communicable-diseases/hepatitis/publications/2020/guidance-on-routine-immunization-services-during-covid-19-pandemic-in-the-who-european-region,-20-march-2020produced-by-the-who-european-region (accessed September 2020)
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What would happen if we stopped vaccinations?
We could face new pandemic due to old diseases
Vaccination is now even more important than before
R0*

Herd immunity threshold (%)†

6–7

85

Measles

12–18

83–94

Mumps

4–7

75–86

12–17

92–94

Polio

5–7

80–86

Rubella

6–7

83–85

Smallpox

5–7

80–85

Disease
Diphtheria

Pertussis

Reprinted from Doherty M et al. 2016. Copyright 2016, with permission from Elsevier
*Basic reproduction number, or the average number of other individuals that each infected individual will infect in a population that has no immunity; †The minimum proportion of the
population that needs to be immunised to eliminate infection. This is dependent on both the R 0 and the effectiveness of the vaccine
Metcalf CJE et al. Trends Immunol 2015;36:753–755; 2. Doherty M et al. Vaccine 2016;34:6707–6714
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What vaccines
prioritize
during COVID19 pandemic?
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What vaccines prioritize during COVID-19 pandemic?
Timely catch-up of missed vaccinations is of utmost importance1

National immunization
programme
Prioritize primary series
vaccinations especially for
measles-rubella- or
poliomyelitis containing
vaccines and other
combination vaccines.2

Vulnerable groups
Prioritize pneumococcal and
seasonal influenza vaccines
for the vulnerable population
groups2

1- WHO - Maintaining routine immunization services vital during the COVID 19 pandemic http://www.euro.who.int/en/media-centre/events/events/2020/04/european-immunization-week2020/statements/whounicef-joint-statement-maintaining-routine-immunization-services-vital-during-the-covid-19-pandemic (accessed September 2020); 2- WHO Guidance on routine
immunization services during COVID-19 pandemic in the WHO European Region http://www.euro.who.int/en/health-topics/communicable-diseases/hepatitis/publications/2020/guidance-onroutine-immunization-services-during-covid-19-pandemic-in-the-who-european-region-2020 (accessed September 2020)
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Postponed
vaccinations
& Catch-up
-

-

After a pandemic, when the healthcare situation is back
to normal, how should we proceed in resuming
vaccination?
How do we do catch-up vaccination for children who are
delayed on their schedules?
24

How should we proceed in resuming vaccination?

A lapse in vaccination does not
require the re-start of the
vaccination series or the addition
of extra doses in the series1,2

If a dose of a vaccine is missed,
subsequent dose of the vaccine
in the series should be given in
the next visit as if the usual
interval has elapsed2

Intervals between doses that are
longer than recommended typically
do not reduce final antibody
concentrations, although protection
might not be attained until the
recommended number of doses
has been administered1
If no such country or regional
recommendation is available,
the WHO also provides some
guidance3

1. Best Practices Guidance of the Advisory Committee on Immunization Practices (ACIP) 2020 https://www.cdc.gov/vaccines/hcp/acip-recs/general-recs/index.html (accessed September 2020); 2.
25
The vaccine handbook. LINK (accessed September 2020); 3. WHO Table 3: Recommendations for Interrupted or Delayed Routine Immunization - Summary of WHO Position Papers. April 2019
https://www.who.int/immunization/policy/Immunization_routine_table3.pdf?ua=1 (accessed September 2020)

Are simultaneous administration (SA) of vaccines
recommended?

• SA increases the probability
that a person will be vaccinated
fully by the appropriate age.
• Specially when a health-care
provider is uncertain that a
patient will return for additional
doses of vaccine

Although there is no exact
limit on the number of
injections, with a little
flexibility, a provider can
ensure that the primary
series doses are given
without administering too
many injections at each
visit

General Best Practice Guidelines for Immunization: Best Practices Guidance of the Advisory Committee on Immunization Practices (ACIP) 2020
https://www.cdc.gov/vaccines/hcp/acip-recs/general-recs/index.html (accessed September 2020)
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Administration of live and inactivated vaccines: is there
a minimum interval between doses?
Antigen Combination

≥ 2 inactivated
Inactivated and Live

≥ 2 live orala
≥ 2 live parenteral
a.

Recommended Minimum
Interval between Doses

None; may be administered
simultaneously or at any interval
between doses
4-week minimum interval if not
administered simultaneously

Live oral vaccines, e.g., oral poliovirus vaccine, rotavirus vaccine, Ty21a typhoid vaccine, can be
administered simultaneously or at any interval before or after inactivated or live parenteral vaccines

CDC. Epidemiology and Prevention of Vaccine-Preventable Diseases. Atkinson W et al, eds. 12th ed. Washington DC: Public Health Foundation, 2011.
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Non-simultaneous administration of vaccines
Spacing of multi-dose series

Doses administered too close together or at too young an age can lead to a
suboptimal immune response

“Grace period”

CDC recommends vaccine doses administered ≤ 4 days
before the minimum interval or age are considered valid

General Best Practice Guidelines for Immunization: Best Practices Guidance of the Advisory Committee on Immunization Practices (ACIP) 2020
https://www.cdc.gov/vaccines/hcp/acip-recs/general-recs/index.html (accessed September 2020)

28

Vaccination
in the
Exposed or
Sick
-

-

Can a patient receive vaccines if I
suspect that he has possible
disease exposure and/or is
symptomatic?
Will disease exposure affect
immune response to the vaccine?

Can a person receive vaccines if I suspect that he/she has
possible COVID-19 disease exposure and/or is
symptomatic?

Currently there are no established guidelines or recommendations for
the vaccination of Persons Under Investigation or Person Under
Monitoring for COVID-19.

Interim Infection Control Guidance for Public Health Personnel Evaluating Persons Under Investigation (PUIs) Retrieved at https://www.cdc.gov/coronavirus/2019-ncov/php/guidanceevaluating-pui.html (accessed September 2020)
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Will disease exposure affect immune response to the
vaccine?

• Moderate or severe acute illness with or
without a fever is a precaution to
administration of all vaccines1
• Studies indicate that failure to vaccinate
children with minor illnesses can impede
vaccination efforts1

1. General Best Practice Guidelines for Immunization: Best Practices Guidance of the Advisory Committee on Immunization Practices (ACIP) 2020
https://www.cdc.gov/vaccines/hcp/acip-recs/general-recs/index.html (accessed September 2020)
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Are these contraindications to vaccination?
A subject who has
been potentially
exposed to an
infectious disease, or
is convalescing from
illness

There is no evidence that
either disease exposure or
convalescence will affect the
response to a vaccine or
increase the likelihood of an
adverse event1

A patient on
antimicrobial
therapy

Antibiotics do not have an
effect on the immune
response to most vaccines,
except Ty21a oral typhoid
vaccine1

A patient with
immunosuppressed
contacts in household

Most vaccines, including live
vaccines* can be
administered, except oral
polio vaccine (OPV)2,
smallpox in non-emergency
situations & LAIV** in some
circumstances***1

*MMR, varicella, zoster, rotavirus, LAIV, & yellow fever; **LAIV: Live Attenuated Influenza Vaccine; *** LAIV should not be administered to persons who have contact with persons who are hospitalized and require
care in a protected environment , but may be administered to contacts of persons with lesser degrees of immunosuppression

1. US Centers for Disease Control and Prevention. Epidemiology and Prevention of Vaccine-Preventable Diseases. General Recommendations on Immunization. Retrieved from
https://www.cdc.gov/vaccines/pubs/pinkbook/downloads/genrec.pdf (accessed September 2020); 2. IDSA Releases Recommendations on Vaccinations in Immunocompromised
Patients, 2014. https://www.aafp.org/afp/2014/1101/p664.pdf (accessed September 2020)
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Fever post
vaccination
- Is there a way we can differentiate
vaccine-related fever from fever caused
by a disease in a patient who has been
recently vaccinated?

Is there a way we can differentiate vaccine-related fever
from fever caused by a disease in a patient who has
been recently vaccinated?
• Fever related to vaccines is classified as a systemic adverse reaction1
• The best way to identify the cause of the fever is to look for other symptoms,
which will usually be specific to a disease (e.g. shortness of breath, diarrhea,
loss of taste, for COVID-19).2
• If specific symptoms are present, it is more likely that the fever is caused by an
infection.2

1- CDC 2006. Epidemiology and Prevention of Vaccine-preventable Diseases. https://books.google.be/books?id=h9BQG90D9e4C&dq=Children+with+mild+acute+illnesses,+such+as+lowgrade+fever,+upper+respiratory+infection+(URI),+colds,+otitis+media,+and+mild+diarrhea,+should+be+vaccinated+on+schedule.+Several+large+studies+have+shown+that+young+children+with+URI,+otiti
s+media,+diarrhea,+and/or+fever+respond+to+measles+vaccine+as+well+as+those+without+these+conditions.+There+is+no+evidence+that+mild+diarrhea+reduces+the+success+of+immunization+of+infa
nts+in+the+United+States.&source=gbs_navlinks_s (accessed September 2020); 2- WHO – Coronavirus – Symptoms https://www.who.int/health-topics/coronavirus#tab=tab_3 (accessed September 2020)

Summary
The likelihood of pandemics has
increased in recent years.1

Immunization is an essential public health
service that is needed to be continued &
strengthened.2 General principles of
vaccination may give guidance on how
we should proceed in routine
immunization.3
1- Madhav N, Oppenheim B, Gallivan M, et al. Pandemics: Risks, Impacts, and Mitigation. In: Jamison DT, Gelband H, Horton S, et al., editors. Disease Control Priorities: Improving Health and Reducing Poverty. 3rd edition. Washington
(DC): The International Bank for Reconstruction and Development / The World Bank; 2017 Nov 27. Chapter 17. Available from: https://www.ncbi.nlm.nih.gov/books/NBK525302/ (accessed September 2020) doi: 10.1596/978-1-46480527-1/pt5.ch17; 2- WHO – Maintaining routine immunization services vital during the COVID-19 pandemic;http://www.euro.who.int/en/media-centre/events/events/2020/04/european-immunization-week2020/statements/whounicef-joint-statement-maintaining-routine-immunization-services-vital-during-the-covid-19-pandemic (accessed September 2020); 3- WHO – Guidance on routine immunization services during COVID-19
pandemic in the WHO European Region https://www.euro.who.int/en/health-topics/communicable-diseases/hepatitis/publications/2020/guidance-on-routine-immunization-services-during-covid-19-pandemic-in-the-who-europeanregion,-20-march-2020-produced-by-the-who-european-region (accessed September 2020)

“Vaccination during and post COVID-19 pandemic”

For healthcare professionals only
PM-GBL-ABX-PPT-200009
Report adverse events/ melden mogelijke bijwerkingen
If you are professionally active in a country other than the Netherlands, adverse events should be reported to the appropriate health authority in your country. You can also report
an adverse event on the global website of GSK (you can select your home country) via www.gsk.com/en-gb/contact-us/report-a-possible-side-effect/.
Wilt u een mogelijke bijwerking op een GSK geneesmiddel melden, dan kunt u dat doen bij het Lareb (www.lareb.nl). Ook kunt u contact opnemen met GSK Nederland via
telefoonnummer 033-2081100 of u mailt naar nl.bijwerking@gsk.com.
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