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Lesson Objectives

§ To know the vaccine efficacy and effectiveness of 
influenza, pneumococcal and SARS-CoV-2 vaccines

§ To explore the limitations of vaccines and their causes
§ To know the vaccination indications in certain risk 

groups



Clinical case
Mr. García is an 80-year-old patient who presented a 2-
day fever (39ºC), cough with mucous expectoration and 
dyspnea class 4 mMRC

Past history
Multiple Myeloma. Hypertension

Vital signs
SpO2 88% (FiO2 0.31)     BP 100/50      Tª38,6ºC      
HR 110 bpm RR 26 bpm

Vaccination status
Influenza vaccine (8 months ago), PPVS23 7 years ago, and 
SARS-CoV-2 vaccine (BNT162b2) 6 months ago



https://chestnet3.box.com/s/tpn2dg40xh8rscf6h4ow5edv3j6o
4a3o

RT-PCR Influenza virus A

POSITIVE
Pneumococcal urinary antigen test

POSITIVE

2 days later…



Have vaccination strategies 
failed in this patient?



Influenza vaccine



who.int

Vaccine efficacy and effectiveness
Vaccine efficacy

How the vaccine perform in 
ideal conditions: How much
a vaccine lowers the risk of
an outcome

Vaccine effectiveness

How the vaccine performs
in the wider population
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Vaccine effectiveness

Antigen 
drift / shift

Vaccine effectiveness

Older age Prior flu 
vaccination

History of prior 
flu illness

Underlying 
medical conditions

HOST FACTORSVIRAL FACTORS



Pandemic

Antigenic drift
Small mutations in the hemagglutinin 

and neuraminidase genes

Epidemic

Antigenic shift
Major change in an influenza A virus, resulting

in new HA and/or new HA and NA proteins

Vaccine effectiveness
Viral factors



Vaccine effectivenes varies 
with age

NEJM 2017;2017:377:534-43

Vaccine effectiveness
Host factors



Vaccine 2017;35:212–221

Seroprotection declined linearly from Day 21–42 to Day 360 The wane of immune response depens on specific 
Influenza virus

Vaccine effectiveness
Host factors

Immune response

»»

Serological protection falls 6-11% eachmonth



Vaccine effectiveness
Host factors

Immune response

eLife 2020;9:e50060J Autoimmunity 2017;83:12-21

Original antigenic sin

VE depens on year of birth

Is the tendency of the body's immune system to preferentially 
use immune memory based on a previous infection when a 
second slightly different version of a virus is encountered



Would it be beneficial for Mr. García 
to be vaccinated against the flu?

How can vaccine effectiveness affect 
our patient outcomes?



Benefits of Influenza vaccine

Vaccine effectiveness among
vaccinated adults

23%

18-65 y   51%
>65 y       37%
>80 y 34%

36%-
42%

A H1N1   51%
A H3N2   37%
B         34%

82%

J Infect. 2017 Nov;75(5):381-394



¿Qué pasará con la gripe?

Vaccine 2021;9:595



Pneumococcal vaccine



Types of pneumococcal vaccines

Polysaccharide vaccines (PPSV23) Conjugate vaccines (PCV13)

Serotypes: 1, 2, 3, 4, 5, 6B, 7F, 8, 9N, 
9V, 10A, 11A, 12F, 14, 15B, 17F, 18C, 19F, 
19A, 20, 22F, 23F, and 33F

Serotypes: 1, 3, 4, 5, 6A, 6B, 7F, 9V, 
14, 19A, 19F, 18C, and 23F



PLoS One. 2017 Jan 6;12(1):e0169368
Expert Rev Vaccines 2021;20(3):243-256

Vaccine effectiveness

Vaccine efficacy and effectiveness

Vaccine-type
Invasive Pneumococcal Disease

Vaccine efficacy and effectiveness

Any-serotype
Invasive Pneumococcal Disease

69.9%
(95%CI 24.8-88)

57.4%
(95%CI 19.4-77.5)
[65-74 y]

73% (RCT)

59% (Case-control)

45% (cohort studies)

73% (RCT)

Vaccine efficacy and effectiveness

Pneumococcal pneumonia 64% (RCT)

37-53% (cohort studies)

PP
SV
23



BMJ 2010 Mar 8;340:c1004

Vaccine effectiveness
PPV23 NURSING HOME



NEJM 2015;372:1114-25 I   Vaccine 2019;37(38):5777-5787   I   Hum Vaccin Immunother 2017;13(9):2065-2071

CAPITA Study
42,237 PCV13 vs 42,255 placebo (adults > 65 y)

VE 75% 
(95% CI 41.4%-90.8%)

VE 45.6% 
(95% CI 21.8%-62.5%)

VE 45% 
(95% CI 14.2%-65.3%)

* The efficacy of PCV13 persisted for at least 4 years
* PCV13 do not prevent CAP from any cause

PC
V1
3

Post-licensure studies VE 47-59% VE 38-70% 

Vaccine effectiveness



Immunological response

Polysaccharide vaccine Conjugate vaccine

J Chron Obstruct Pulmon Dis 2017;12:3457-3468

PCV13
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ADVISORY COMMITTEE ON IMMUNIZATION PRACTICES

PPSV23

PCV13

All adults ≥ 65 y 

Adults ≥ 19 y +
Immunocompromising condition
Cerebrospinal fluid leak
Cochlear implant

All adults ≥ 65 y 
Shared clinical decisión-making

MMWR 2019;68(46);1069–1075

Sequential vaccination

≥ 65 y

PPSV23PCV13

Shared clinical
decisión-making

≥ 1 year



ADVISORY COMMITTEE ON IMMUNIZATION PRACTICES

PPSV23

PCV13

All adults ≥ 65 y 

Adults ≥ 19 y +
Immunocompromising condition
Cerebrospinal fluid leak
Cochlear implant

All adults ≥ 65 y 
Shared clinical decisión-making

MMWR 2019;68(46);1069–1075

PPSV23

Sequential vaccination

19-64 y 
with underlying medical conditions

PCV13

≥ 1 year

PPSV23

≥ 5 years



ADVISORY COMMITTEE ON IMMUNIZATION PRACTICES

PPSV23

PCV13

All adults ≥ 65 y 

Adults ≥ 19 y +
Immunocompromising condition
Cerebrospinal fluid leak
Cochlear implant

All adults ≥ 65 y 
Shared clinical decisión-making

MMWR 2019;68(46);1069–1075

Sequential vaccination

Immunocompromised
CSF leak

Cochlear implant

PCV13 PPSV23

≥ 8 weeks

PPSV23

≥ 5 years



SARS-CoV-2 vaccine



Vaccine effectiveness

VE against severe disease VE against viral variants

Lancet 2021 Sep 14:S0140-6736(21)02046-8

OPEN QUESTIONS

Is vaccine effectiveness waning
over the time?

Is VE reduced for the Delta 
variant?

Does the VE vary in certain
populations?



VE 87% VE 39-84%

Viral variants
Vaccine effectiveness in the pre-Delta and Delta periods

VE 75-95%

cdc.gov



Duration of immunity

Viral variants

Immunogenicity

SARS-CoV-2
Vaccine effectiveness

NEJM 2021 Sep 22. doi: 10.1056/NEJMoa2113017



Duration of immunity

NEJM 2021 September 15
DOI: 10.1056/NEJMoa2110345

Average decline of approximately
6% every 2 months



Duration of immunity

NEJM 2021; Oct 6. doi: 10.1056/NEJMoa2114583

3808 trabajadores sanitarios

Mayor declinar en: 
-Edad avanzada
-Inmunodepresión
-Obesidad



Duration of immunity

Science 2021;373:1372-7

Antibodies decay faster
(new variants)

Immuninty persist after seix months but
depens on viral variant



Special situations
Healthy vs hematologic malignancy

Blood Cancer Discov September 13 
2021 DOI: 10.1158/2643-3230.BCD-21-0139

Hematologic malignancy



Special situations
Long-term care facility residents

VE against infection among long-term care facility residents differed
significantly from pre-Delta period to Delta period

MMWR 2021;70



Vaccine booster



Vaccine booster

NEJM 2021 Sep 15. doi: 10.1056/NEJMoa2114255
Nat Med. 2021 Sep 15. doi: 10.1038/s41591-021-01527-y

mRNA-1273 BOOSTERBNT162b2 BOOSTER

Reduction in rate of confirmed infection

Rate Ratio confirmed infection: 
11.3 (95% CI 10.4-12.3)

Rate Ratio severe illness: 
19.5 (95% CI 12.9-29.5)



Vacunas Conjugadas:  Memoria inmunologica

September 22, 2021

▪ Individuals 65 years of age and older

▪ Individuals 18 through 64 years of age at high risk
of severe COVID-19

▪ Individuals 18 through 64 years of age whose

frequent institutional or occupational exposure to

SARS-CoV-2 puts them at high risk os serious

complications

▪ Special populations: health care workers, teachers

and day care staff, grocery workers and those in 

homeless shelters or prisions



4 de octubre 
2021





Sci Rep. 2021 May 26;11(1):11025
Am J Infect Control 2021 Jun;49(6):694-700

Effect of influenza vaccination status 
on clinical outcomes

RR 0.76 
(95% CI 0.65-0.89)

OR 0.45 
(95% CI 0.27-0.78)

OR 0.58 
(95% CI 0.46-0.73)

NS

NS

Influenza vaccination vs 
no influenza vaccination



But, what about
Mr. García?

Does influenza vaccination fail to protect him?

Does pneumoccocal vaccination fail to protect him?

Does Mr. García will need an additional dose of
SARS-CoV-2 vaccine?

MAYBE. Probably influenza vaccine could help to reduce 
disease severity. ¿Need for new formulations?

YES, Because he should have received a dose 
of PCV13 and then PPVS23 eight weeks later

YES. Current evidence would recommend that the 
patient receive a third dose from six months after the 
second injection.



Visit our site for more educational events at chestnet.org

Thank you very much!
sanz_fraher@gva.es


